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Introduction

This document provides the operating instructions
Sfor Mustang Dynamometers Power Dyne PC
control software.

Before operating your dynamometer, please read and understand the following section
tiled “Safety Information”, along with any and all other safety information provided
with your dynamometer.

Based on our own expetience with various software packages, we recommend that the
reader of this manual follow the following procedure for learning about our software:

1.

Before trying to operate your dynamometer, you should quickly
review this document in its entirety, in order to gain an overall idea of
the capabilities of the software

The following sections require that you actually use the software, so
you should have this manual handy for reference.

Since your system should arrive with the software preinstalled, we
suggest that you start working with the software by navigating through
the various menus, again to gain an overall impression of how the
software works, and how to get to the various functions provided.

Next, we suggest that you add your company information, the screen
for which can be found under the “Database” menu.

Now you can add a customer and vehicle definition, so that you can
save the results of any tests that you will run.

On the “Calibration” menu, make sure that all the physical
parameters (roll diameter, etc) of your dynamometer are set to
the correct values, and calibrate the load cell inputs of your system.




7. You are now ready to start performing vehicle tests, which will
generate test data that you can use to learn about the various test
reports, graphing and data exporting facilities.

Operators of this software have frequently reported that the Power Dyne PC software
takes longer to master than some other dynamometer control packages, but that the
initial effort yields significant long-term benefits. The better you understand your
dynamometer, the better your dynamometer will serve you.

Instructions for all database, calibration and testing routines are provided, along with
screen images to help the reader identify the correct screen for performing the
described actions.

Unlike some other dynamometer control systems, our Power Dyne PC series software
has been designed to work with many different types of dynamometers. Thus, there
are many, many configurable parameters in the software. For most applications, only a
handful of parameters will require changes. However, in some cases other parameters
will require changes, and this document does not describe every parameter used in the
software. In the event of unusual system requirements, every parameter that the
software uses is available in the standard Windows “Ini” file that the application uses
for parameter storage. Before attempting any manual modifications to values in the
application’s “Ini” file, please contact Mustang Dynamometer for technical assistance.

While this document has been carefully written and verified, errors may still exist. In
the event that you find any information in this document that appears to be incorrect,
please contact Mustang Dynamometer using the contact information provided below:

Mustang Dynamometer

2300 Pinnacle Parkway

Twinsburg, Ohio 44087

Phone: 330-963-5400
Fax: 330-425-3310

Toll Free: 888-468-7826
Web: http:/www.mustangdyne.com
E-mail: service@mustangdyne.com




Safety Information

Dynamometers are dangerous! T
following list of safety precantions is not exhanstive, but represents a
raintin level of safety precautions 1o be nsed,

KEEP PEOPLE AWAY FROM THE DYNAMOMETER TESTING AREA WHILE TESTS
ARE IN PROGRESS. ONLY THE VEHICLE OPERATOR SHOULD BE IN THE
VICINITY OF THE DYNAMOMETER/VEHICLE-UNDER-TEST WHEN A TEST IS
BEING PERFORMED.

ALWAYS SECURELY RESTRAIN A VEHICLE BEFORE TESTING ON A
DYNAMOMETER. FRONT-DRIVE VEHICLES IN PARTICULAR MUST BE
RESTRAINED NOT ONLY AGAINST FORWARDS/BACKWARDS MOVEMENT, BUT
ALSO AGAINST SIDE-TO-SIDE MOVEMENT.

DO NOT WEAR LOOSE FITTING CLOTHING AROUND A DYNAMOMETER. TIES,
SLEEVES, SCARVES, CHAINS, ETC. CAN BECOME WRAPPED THE ROLLS,
SHAFTS, ETC. AND CAUSE SERIOUS OR FATAL INJURIES.

DO NOT LEAVE TOOLS, ROPES, CHAINS, PARTS OR ANY OTHER OBJECTS
LOOSE AROUND THE DYNAMOMETER. THESE OBJECTS MAY BE THROWN,
CRUSHED, TWISTED, ETC. IF THEY VIBRATE INTO CONTACT WITH THE
DYNAMOMETER OR THE VEHICLE UNDER TEST.

DO NOT APPLY SUDDEN THROTTLE OR BRAKE CHANGES WHILE ON THE
DYNAMOMETER, AS THIS MAY CAUSE THE VEHICLE UNDER TEST TO
SUDDENLY CHANGE POSITION ON THE DYNAMOMETER CAUSING A LOSS OF
CONTROL OF THE VEHICLE.

DYNAMOMETERS CONTAIN VERY HEAVY COMPONENTS OPERATING AT HIGH
SPEEDS WITH HIGH FORCES. DO NOT TOUCH OR COME INTO CONTACT WITH
ANY PART OF THE DYNAMOMETER WHEN IT IS IN OPERATION, PARTICULARLY
THE ROLLS, SHAFTS AND BELTS.

DYNAMOMETERS CAN THROW FOREIGN OBJECTS AT VERY HIGH VELOCITY.
ALWAYS WEAR APPROVED EYE PROTECTION WHEN WORKING AROUND A
DYNAMOMETER.




THE CONTROL BOX CONTAINS DANGEROUS VOLTAGES. ONLY QUALIFIED
PERSONELL SHOULD EVER WORK ON A CONTROL BOX, PAU (POWER
ABSORBING UNIT), MOTOR, OR ANY OTHER ELECTRICAL COMPONENT OF A
DYNAMOMETER. FURTHERMORE, SOME CONTROL BOXES CONTAIN MULTIPLE
POWER SOURCES; ANYONE WORKING ON A CONTROL BOX MUST BE CERTAIN
THAT ALL POWER SOURCES HAVE BEEN DISCONNECTED PRIOR TO WORKING
ON THE EQUIPMENT.

DYNAMOMETERS CONTAIN POWER ABSORBING UNITS (PAU’S OR MOTORS)
THAT BECOME VERY HOT. DO NOT TOUCH ANY PART OF A PAU OR MOTOR TO
AVOID POTENTIALLY SEVERE BURNS.

HIGH PRESSURE AIR IS USED IN VARIOUS ELEMENTS OF A DYNAMOMETER.
OBSERVE ALL PRECAUTIONS REQUIRED FOR SAFELY WORKING AROUND
COMPRESSED AIR WHEN WORKING ON A DYNAMOMETER.

THE LIFT/ROLL-LOCK OF A DYNAMOMETER CAN LIFT A CAR! DO NOT ALLOW
ANY PART OF YOUR BODY TO FALL INTO THE LIFT/ROLL-LOCK AREA OF THE
DYNAMOMETER TO AVOID POTENTIALLY FATAL CRUSHING WOUNDS.

VEHICLE EXHAUST GASSES, AS WELL AS EXHAUST GAS SENSOR CALIBRATION
GASSES, ARE POISONOUS AND CAN BE FATAL. MAKE SURE THAT ADEQUATE
VENTILATION IS PROVIDED BEFORE OPERATING A VEHICLE OR EXHAUST GAS
ANALYZER IN AN ENCLOSED SPACE.




Dynamometer Information

A dynarometer or "dymo”’ for short is a device used to measure
power and torgue produced by an engine. 1 here are hwo tipes of
aynos; One that gets bolted directly to an engine, known as an engine
dyno, or a dyno that can measure power and torgue withont
resmoving the engine from the franmse of the vebicle, this is fnown as a
chassis dyno.

The Power Dyne PC uses a Chassis dynamometer that performs the two following functions:
1. Measures the power output of a vehicle
2. Applies a specific load to a vehicle

Chassis dynamometers are capable of very accurately measuring the speed, torque and power that
is delivered to them. With the appropriate hardware and software, they are also capable of
applying a well-controlled loading to the vehicle under test. The typical loading modes used with a
chassis dynamometer are constant force, constant speed, or a vehicle-simulation value.

Values Reported by a Chassis Dynamometer
A chassis dynamometer can directly measure the following values:
1. Roll shaft RPM/speed.
2. 'Torque/fotce applied to the dynamometet’s roll shaft(s).

All other values are based on these original 2 values. For example, acceleration is computed from
2 successive speed measurements, power are calculated based on the measured speed and torque
of the dynamometet’s rolls shaft(s), etc.

When a chassis dynamometer reports a “torque” value, the value reported is the torque measured
on the dynamometer’s rolls shaft(s), not on the vehicle’s drive axle or engine crankshaft.

A chassis dynamometer and the vehicle that is being tested on it effectively form a geared power
transfer system. While force is obviously not an engine-crankshaft relative term, and power values




do not scale (ignoring transmission losses) from shaft to shaft in a geared system, torque values do
scale from shaft to shaft in a geared system. So, in order for a chassis dynamometer to report
engine crankshaft relative torque values, the control software must know:

1. Dynamometer roll shaft torque.
2. Dynamometer roll shaft RPM.
3. Engine crankshaft RPM.

Using these 3 values, the control software can calculate the engine crankshaft torque that the
engine must be producing, using the formula below:

EngineTorque = ((DynoShaftTorque * DynoShaftRPM) / EngineRPM)

When engine RPM is not available, there is no way to report an engine crankshaft relative torque
value.

In Mustang Dynamometer chassis dynamometer software, when an engine-crankshaft relative
torque value is reported, it is simply a calculated value as described above. No “correction” factor
has been applied to account for drive-train losses. The overall gearing between the vehicle’s

engine and the

Dynamometer’s rolls has been calculated and used to scale the measured torque from a
dynamometer roll shaft value to an engine crankshaft value. So, just as power values will be lower

on a chassis dynamometer than on a test-stand dynamometer, any reported engine torque values
will be similarly lower.

Differences Between Chassis and Test-Stand Dynamometers

It is important to remember that a chassis dynamometer reports the power, force, and speed
experienced by the dynamometer’s roll shaft(s). A power figure obtained for an engine using a test
stand dynamometer will (and should) inevitably be higher than the power figure obtained using a
chassis dynamometer, for (among others) the following reasons:

1. On a test stand, there are no torque-converter/clutch, transmission, dtiveshaft,
differential or axle bearing losses.

2. On a test stand, there are no losses between the tires of the vehicle and the rolls of
the dynamometer.

3. On a test stand, some or all of the engine accessories may be disconnected.

4. On a test stand, the engine intake air, water and oil supplies may be externally
controlled.

5. On a test stand, the exhaust may be different than the exhaust system used on the
vehicle.




Differences in Reported Power Between Dynamometers
All of the following factors can influence the power measured by a chassis dynamometer:

1. Tire compound, pressure and temperature.

2. Engine, transmission and differential temperatures.

3. Lubricant types.

4. Method of vehicle restraint (downward pressure will waste power).

5. Type of testing performed: fast decelerating sweeps will generate the highest
values, steady state tests will generate intermediate values, and fast accelerating
sweeps will generate the lowest values, due to the internal power requirements of
the engine and drive-train in the vehicle under test.

6. Atmospheric condition corrections to different “standard” conditions.
7. Operator driving differences (can be very significant!).

8. Data acquisiion options, particulatly smoothing/averaging and clipping
functions.

While all chassis dynamometers should report the same power output for the same vehicle, this is
seldom the case. Most commonly, the difference in reported power values for the same vehicle on
different dynamometers can be traced to one or more of the factors listed above.




Installation

e installation software for Mustang Dynanzonseters Power Dyne
PC software is provided on CD. "This secton deseribes the
installation procedure to use with our standard CD distyibution.

In order to install the software, follow these steps:
1. Insert the CD into the CD drive.

2. Click on the start button located at the lower left hand corner of the screen.

Tevs Office Document
@ Open Office Documen t

(@) st Progrom Access and befauks

@X‘) indows Catalog

% ‘windouws Update

[@ Programs

<y Dacuments

E» Settings

) search

‘©
=
=}

0, Help and Support

4= Run...

E Shut Dowin, ..

FIGURE 4.1 the above illustration shows the menu items that appear when the operator clicks on the Start button.

Windows XP Profes:

3. Select the Run menu item
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B | new office Dorument

C@ Open Gffice Document

@( Set Program Access and Defaulks

§02 Windows Catalog

windows Update

L

[ Programs b
L}- Documents v
B—' Settings 3
/_) Search 3
L?)

| Help and Suppart

i—J
E Shut Down, ..

FIGURE 4.2 the above illustration shows what the Run menu item will look like when it is sclected and highlighted in blue.

4. When the Run menu item is selected then the following dialog box will display prompting
the operator for the name of the installation to run.

= Type the name of a program, Folder, document, or
3 Internet resource, and Windows will open it For you.

Cancel

5. 'The operator will then type in D:\PowerDynePC v100 No Docs.EXE at the dialog
prompt. (Note: The exact install program name will vary depending on the software
version number and whether or not various documentation files will be installed.)

= Type the name of a program, folder, dacument, or
3 Internet resource, and Windows will apen it far wou.

Open: ‘ dilsetup. exe| v|

[ OK H Cancel ][ Browse... ]

FIGURE 4.3 the actual drive letter for the CD drive will vary.

6. The installation will then walk the operator through the installation process.
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Setup Wizard

e furst time the sofbware is run on a new mstallation, the Setup
Wazard will execute before the software is run. "Lhis wizard is

intended 1o help the gperator properly configure the sofhware for the
particilar nodel of dynanometer that they have.

Note

There are numerous systems in the field that have non-standard configurations; the
default values provided by this wizard, based on the selected dynamometer type, will
not work with every dynamometer. If you are unsure as to the status of your
dynamometer (standard or non-standard configuration), try the standard
configuration first; if the standard configuration doesn’t appear to operate correctly,
contact Mustang Dynamometer for further assistance.

Step #1: Select Dynamometer Type

MD SP7000 Setup Wizard

Step #1: Select Dynamometer Type

<No Dyno Type Selected>

<No Dyno Type Selected>
MD-100, No Inertia Weight
MD-100, With Inertia Weight
MD-250, No Inertia Weight

MD-250, With Inertia Weight

MD-750
MD-1000

MD-500 i

<= Backup | Next => | Cancel

This page allows the operator to select the type of dynamometer that they have. This value is used
to set the default values for several operating parameters, and must be set correctly.
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The operator will press the button labeled “Next 9 to proceed to the next step of the Setup
Wizard. The operator can also press the button labeled “€Backup” to return to the previous step

of the Setup Wizard.

FIGURE 5.1 The above illustration shows how easy it is for the operator to select from the list of dynamometers simply by pointing with the
mouse and clicking with the left mouse button on the dynamometer that they have.

Step #2: Edit Default Values

MD SP7000 Setup Wizard

Step #2 : Edit Default Values

Number of PAUs:
Roll Diameter:
Equivalent Weight:
Encoder PPR:
PAU Gear Ratio:

Max Safe Speed:

1.000

2000.000

sl

150.000

1500.000
18.000

Asymmetric Cal Arm: I

50.000

Max Load Torque:
Cal Arm Length:

Calibration Weight:

Setup In Demo Mode: T

<= Backup | Next => |

Cancel

This page allows the operator to review and/or modify the following default configuration values

for their dynamometer.

Number of PAUs: The number of eddy-current Power Absorber Units in the
dynamometer.

Roll Diameter: The diameter of the tire rollers, in inches.

Equivalent Weight: The equivalent vehicle weight of the dynamometer, in pounds.

Encoder PPR: The number of pulses generated by the speed encoder per revolution of
the tire rollers.

PAU Gear Ratio: The gear ratio between the tire rollers and the PAU(s) of the
dynamometer. If the PAU(s) will turn faster than the tire rollers, this
number will be greater than 1. If the PAU(s) will turn slower than the
tire rollers, this number will be less than 1.

Max Safe Speed: The maximum safe operating speed of the dynamometer, in MPH.
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Max LLoad Torque:

The maximum tire roller-shaft torque that the dynamometer’s PAU(s)
can generate.

Cal Arm Length:

The length of the PAU load cell calibration arm, in inches. More
specifically, the distance between the center of the calibration weight
and the PAU shaft center when the calibration arm is installed on the
PAU.

Asymmetric Cal Arm:

This option MUST be left UN-CHECKED if you have a dynamometer
with a built-in calibration arm, eg older MD-100’s, MD-250s, etc. If you
have a separate calibration arm, the setting of this value is determined
this way: If the calibration arm for your dynamometer is symmetrical
(sticks out the same length on each side of the PAU), leave this option
un-checked. If the calibration arm for your dynamometer is
asymmetrical (sticks out further on one side of the PAU than on the
other side), check this option.

Calibration Weight:

The PAU load cell calibration weight, in pounds. This value is stamped
into the calibration weight itself.

Setup In Demo Mode:

WARNING:

If this option is selected, no dynamometer control will be
possible. This option is provided for operators who wish
to run the software on PCs that are not connected to a
dynamometer. This may be done for evaluation or training
purposes. This may also be done by operators who wish
to view/ptint test results (generated on the dynamometer
control PC) on another PC.

14




Step #3: Select Dynamometer Options

Step #3 : Select Dynamometer Options

/O Board IRQ #: 3

# of 1100 Boards: 1

1100 1/2 Addr: [512 [576

Gas Analyzer (Bench): ~ Ch: ,_2
Warmup Motor: - Ech: l_z
Drag Brake: r Ch: ,_3
Cooling Fan: I Ch ,_4
Rear (2nd) Lift: i Ch; |_7
FWD Base Clutch rCh [ s

<= Backup | Next => | Cancel |

This page allows the operator to review and/or modify the following dynamometer option values.

1/0O Board IRQ #:

The PC hardware interrupt number in use by the dynamometer
controller board in the PC. This number is most commonly 5, but may
be 7 (on Compaq PCs) or 2 (on older systems). Note that systems older
than 1996 may have the controller board configured to use (2)
interrupts; if you have a system of that vintage, you will need to have
Mustang Dynamometer modify your controller board for use with this
software.

B97 Engine RPM:

If you have the B97 engine RPM board installed in your PC, check this
option.

Use SAE Cortrections:

If you wish to have all data corrected per SAE J1349 (Jun90) (or your
own custom standards), check this option.

Use Binary Data Files:

Checking this (recommended) option causes all trace (strip-chart) data
for tests to be stored in binary files, rather than in the system database.
Binary file storage is ~1000 times faster than database storage, and
minimizes the load on the database facility, leading to a more stable
database. If this option is not checked, all test data will be stored in the
database (not recommended). If you are updating an existing system,
you will probably want to use the “Export To Binary Files” utility
located under the “Database” menu.

Gas Analyzer (Bench):

If you have an Andros 5-gas bench, check this box, and specify the
serial communications port it is connected to.
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Warmup Motor:

If you have a warmup motor on your dynamometer, check this box,
and specify the digital output channel it is connected to.

Drag Brake: If you have a drag brake on your dynamometer, check this box, and
specify the digital output channel it is connected to.

Cooling Fan: If you have a vehicle cooling fan on your dynamometer, check this box,
and specify the digital output channel it is connected to.

Rear (2.) Lift: If you have a rear (2.) lift on your dynamometer, check this box, and

specify the digital output channel it is connected to.

Step #4: Write Settings To INI File

Step #4: Write Settings To Calibration File

Click the "Next" button to write your current settings to your calibration file. Or,
click the"Backup" button to change your settings.

Leave the check box below checked unless you are already using customized
PID control loop constants (existing system upgrades ONLY).

Update PID Control Loop Values:

<= Backup ﬂext=> Cancel

This page allows the operator to save their dynamometer configuration to a application’s INI file
and specify whether PID control loop values should be updated.

Update PID Control
Loop Values:

If this option is checked (recommended), the PID control loop values

will be updated. This option should always be checked, UNLESS you
have developed a set of custom PID values that you wish to keep.
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Step #5: Ready To Run Your Software!

MD SP7000 Setup Wizard

This page allows the operator to confirm that the current settings are correct, and launch the
dynamometer control software.
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Start Up

The application will display the following welcome screen to the operator when it is first starts up:

1DynePCA\Data Files\PowerDynePC.Ini)

(] Cenel& et Aserisiicn

As this screen is being displayed, the application will start loading pertinent system and database
parameters vital for the proper functioning of the application.

If the application was able to start up successfully then the following message will be displayed to
the operator, if the dynamometer has been setup to accommodate various hardware
configurations — otherwise this reminder will not be displayed.

PowerDynePC |

MOTE: 'ou Appear To Have & Configurable Donamometer.

MOTE: Please Yerfy That The Mechanical And Software
MOTE: Configurationz b atch Before “ou Beqin T esting.
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The Main Screen

This is the main screen of the dynamometer control software. The screen is broken up into two
sections. The upper section displays various circular and angular gauges as well as graphs for
displaying real time data from the dynamometer and is always visible during testing.

The lower section initially displays a Power Dyne PC logo, but when a test is being run the
interface for that test will be displayed in the lower section.

fim Mustang Dynamometer PowerDynePC (V 1.00) [Mode: 4wD] [L8NTTstr] [M. AllNight Tester]
File Database Tests Caltvation Lift Display Help RESET E-STOP/LATCHED FAULT

3000

ANNN it ANNN

DYNAMOMETER

Two alternative views that are currently available are:
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The gauges and graphs may be configured as to the value displayed, format used, and
safe/warning/danger limit values and colors.
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Value Display Configuration

The operator can configure each gauge or graph to display a specific value by simply double-

clicking on it. The following prompt will appear allowing the operator to specify a value to be
displayed:

im. Yalue Display Configuration

Yalue To Configure |N -

Channel To Display |Test Time (Seconds) ﬂ
Fitter “alus IW
Shiowy Danger-High Band [
Shiowy Wiarning-High Band [
Shiowy WiErning Love Band [
Shiowy Danger-Losy Ban [
Showy hin W alue [
Showe Ma Yalue [
ik Cancel

FIGURE 7.1 this is the screen that gets displayed when the operator double clicks on any gauge or graph in the upper section of the screen.

The operator can also specify the minimum and maximum values that get displayed as well as
bands that represent input channel values that are OK (green), somewhat low (yellow), very low
(red), somewhat high (yellow) and very high (red).

FIGURE 7.2 please note the green, yellow and red bands displayed on this gauge
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Value To Configure

Specifies which displayed value to configure. While numeric
indicators can only show one value, clusters of bar graphs can
show several different channels values simultaneously.

Channel To Display

Specifies which system channel should be displayed on the gauge
or graph. The operator can select a channel to use from a drop-
down list box.

See the “System Channels” section for the complete list of input
channels that the operator can select from.

Filter Value

An IIR filter constant used to filter the associated input values.
This value must be in the range 0 to .999. 0 represents no
filtering, while 0.999 represents a very heavy filter. These values
should normally be left at 0, although values up to approximately
0.95 can be used to smooth measured values.

Show Danger-High Band

Used to display a RED band on a gauge to represent input
channel values that are above the danger display limit.

Show Warning-High Band

Used to display a YELLOW band on a gauge to represent input
channel values that are between the warning and danger display
limits.

Show Danger-Low Band

Used to display a RED band on a gauge to represent input
channel values that are below the danger display limit.

Show Warning -Low Band

Used to display a YELLOW band on a gauge to represent input
channel values that are between the warning and danger display
limits.

Show Min Value Enables the display of the minimum value encountered for the
selected channel since the last reset of the min/max values.
Show Max Value Enables the display of the maximum value encountered for the

selected channel since the last reset of the min/max values.
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Reset Popup Menu
The reset popup menu gets displayed whenever the operator right clicks the mouse button on any

gauge or graph located in the upper section of the screen.

Reszet Minddan Waluez
Reset ALL Min/t ax Yalues
Rezet Graph # dxiz Walues

Reset Min/Max Values Resets the minimum and maximum values encountered during a
test run for a particular gauge or graph.

Reset ALL Min/Max Values Resets the minimum and maximum values encountered during a
test run for ALL gauges or graphs.

Reset Graph X Axis Values Resets the X-axis for a particular graph (to make time start at 0).
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System Channels

The PowerDynePC software uses a fixed list of system channels for display, recording, graphing
and exporting. Any channel can be used on any display, recorded, graphed, exported to text files,
or exported via an analog 1/O board or CAN interface to an external data acquisition system.
Please refer to this list as required when using any of these facilities. In some cases, various system
channels are over-written with other values (see below).

List of System Channels

Channel Name Description

Test Time Elapsed time into the current test, in seconds.

Distance Distance traveled in the current test.

Speed Current speed — may be an average of front and rear speeds.

Fr Speed Current speed from front (or only) roll encoder.
For 2-axle systems used in 1-axle mode on the rear axle, this input
will be called “Rear Speed” (since with only one (active) speed
input, the active input is called the “Front” speed).

Rt Speed Current speed from rear roll encoder.
May be called “Front” speed, see “Fr Speed” above.

Accel Current acceleration— may be an average of front and rear
acceleration.

Front Accel Current acceleration from front roll encoder.
May be called “Rear’” accel, see “Fr Speed” above.

Rear Accel Cutrrent acceleration from rear roll encoder.
May be called “Front” accel, see “Fr Speed” above.

Dyno Cmd Commanded loading value for the dyno — units will vary
depending on loading mode.
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Dyno Target

Ramped target for load controller — approaches Dyno Cmd at
specified ramp rate — units will vary depending on loading mode.

Dyno Feedback Current feedback for load controller — should equal Dyno Target
— units will vary depending on loading mode.

Dyno Output The control signal output by the load controller, in volts.

Throttle Cmd Commanded loading value for the throttle controller — units will
vary depending on loading mode.

Throttle Target Ramped target for throttle controller — approaches Throttle Cmd
at specified ramp rate — units will vary depending on loading
mode.

Throttle Feedback Current feedback for throttle controller — should equal Throttle
Target — units will vary depending on loading mode.

Throttle Output The control signal output by the throttle controller, in volts.

Throttle Pos The current feedback position of the throttle controller, in
percent.

Brake Cmd Commanded loading value for the brake controller — units will
vary depending on loading mode.

Brake Target Ramped target for brake controller — approaches Brake Cmd at
specified ramp rate — units will vary depending on loading mode.

Brake Feedback Current feedback for brake controller — should equal Brake Target
— units will vary depending on loading mode.

Brake Output The control signal output by the brake controller, in volts.

Brake Pos The cutrent feedback position of the brake controller, in percent.

FWD WIBs The current wheelbase for 4-wheel-drive units.

PAU Trq Roll shaft torque delivered to and measured by the PAU torque
sensing load cell.

Para Trq Roll shaft torque delivered to the parasitic losses of the
dynamometer.

Accel Trq Roll shaft torque delivered to the inertia of the dynamometer
during accelerations.

Static Trq Sum of PAU Trq and Para Trq — only really valid at steady state
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speed, but more stable than Total Trq.

Total Trq Sum of Static Trq and Accel Trq — always valid, but more noisy
than Static Trq.

PAU Force Linear force delivered to and measured by the PAU torque
sensing load cell.

Para Force Linear force delivered to the parasitic losses of the dynamometer.

Accel Force

Linear force delivered to the inertia of the dynamometer during
accelerations.

Static Force

Sum of PAU Force and Para Force — only really valid at steady
state speed, but more stable than Total Force.

Total Force

Sum of Static Force and Accel Force — always valid, but more
noisy than Static Force.

PAU Pwr Power delivered to and measured by the PAU torque sensing load
cell.

Para Pwr Power delivered to the parasitic losses of the dynamometer.

Accel Pwr Power delivered to the inertia of the dynamometer during
accelerations.

Static Pwr Sum of PAU Power and Para Power — only really valid at steady
state speed, but more stable than Total Power.

Total Pwr Sum of Static Power and Accel Power — always valid, but more
noisy than Static Power.

Eng Spd Engine speed, in RPM.

Opacity Exhaust gas opacity for diesel vehicles, in percent opacity.

Temp Ambient weather temperature.

Press Ambient weather pressure, in mmHg,

RH Ambient weather relative humidity, in percent relative humidity.

WCF Weather Correction Factor — a multiplier used to correct
measured torque, force and power values based on the ambient
weather conditions.

CO Exhaust gas concentration of CO (carbon monoxide).
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CcO2

Exhaust gas concentration of CO2 (carbon dioxide).

HC

Exhaust gas concentration of HC (various hydrocarbons).

NO

Exhaust gas concentration of NO (nitric oxide, or various NOx
varieties).

02

Exhaust gas concentration of O2 (atmospheric oxygen).

Eng/RIRPM Rt

Engine / Roll RPM ratio — measured ratio of engine RPM to roll
shaft RPM — can be used to detect tire slip in manual transmission
vehicles, or automatics when in torque converter lockup.

S Wheel Trq

Static engine torque as delivered to the wheel — does not include
values from acceleration measurement — more stable for steady
state testing. Does not include engine flywheel inertia or drivetrain
efficiency effects, does include wheel/tite inertia and tire:roll
interface losses.

S Wheel Trq WCF

Same as above, but with the current weather correction factor

applied.

T Wheel Trq

Total engine torque as delivered to the wheel — always valid. Does
not include engine flywheel inertia or drivetrain efficiency effects,
does include wheel/tire inertia and tire:roll interface losses.

T Wheel Trq WCF

Same as above, but with the current weather correction factor

applied.

S Wheel Pwr

Static engine power as delivered to the wheel — does not include
values from acceleration measurement — more stable for steady
state testing. Does not include engine flywheel inertia or drivetrain
efficiency effects, does include wheel/tite inertia and tre:roll
interface losses.

S Wheel Pwr WCF

Same as above, but with the current weather correction factor

applied.

T Wheel Pwr

Total engine power — always valid. Does not include engine
flywheel inertia or drivetrain efficiency effects, does include
wheel/tire inertia and tire:roll interface losses.

T Wheel Pwr WCF

Same as above, but with the current weather correction factor

applied.

Auxiliary analog inputs 1
through 16

The labels for these channels will vary depending on the
configuration of your analog inputs, as wil the units of
measurement.
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HD Gear

The selected transmission gear.

From the DPA-III+ scan tool interface, on J1708 or J1939.

HD Clnt Temp Engine coolant temperature.

From the DPA-III+ scan tool interface, on J1708 or J1939.
HD Oil Press Engine oil pressure.

From the DPA-III+ scan tool interface, on J1708 or J1939.
HD RPM Engine RPM.

From the DPA-III+ scan tool interface, on J1708 or J1939.
HD Fuel Rate Fuel flow rate (volumetric, gallons/second).

From the DPA-III+ scan tool interface, on J1708 or J1939.
HD Inst Econ Instantaneous fuel economy (volumetric, miles/gallon).

From the DPA-III+ scan tool interface, on J1708 or J1939.
HD Speed Ground speed.

From the DPA-III+ scan tool interface, on J1708 or J1939.

OBD-II values (10)

Values reported via OBD-II, can be any list of 1..10 supported
values. The channel names reflect the selected list of values.

Extended
values (24)

analog

input

From 1..3 On-Trak ADR-2000 analog input boards. The channel
names, units, etc are user-defined in the Extended Analog Input
setup screen.

J1708 channel values (10)

From the RP-1210 interface to DPA-3/4/5 or NetBridge scan
tools. The channel names reflect the selected list of values.

J1939 channel values (10)

From the RP-1210 interface to DPA-3/4/5 ot NetBridge scan
tools. The channel names reflect the selected list of values.

PDAQ3000 differential | From the PDAQ3000 USB I/O boatd. The channel names, units,
analog inputs (8) etc are user-define in the PDAQ3000 Input Calibrations screen.
PDAQ3000 single-ended | From the PDAQ3000 USB I/O board. The channel names, units,
analog inputs (8) etc are user-define in the PDAQ3000 Input Calibrations screen.

PDAQ3000 thermocouple

From the PDAQ3000 USB I/O board. The channel names, units,
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mnputs (10)

etc are user-define in the PDAQ3000 Input Calibrations screen.

PDAQ3000 frequency

From the PDAQ3000 USB I/O board. The channel names, units,

inputs (4) etc are user-define in the PDAQ3000 Input Calibrations screen.

Lambda - Gas Calculated air/fuel ratio lambda value, based on the 5-gas exhaust
analyzer values and user-specified fuel values.

AFR — Gas Calculated air/fuel ratio AFR value, based on the 5-gas exhaust
analyzer values and user-specified fuel values.

Inst ISE An instantaneous Inertia Simulation Error value. Not for
customer use.

Avg ISE An averaged Inertia Simulation Error value. Not for customer use.

Wheel RPM The calculated wheel (tire) RPM, from roller RPM, roller
diameter, and wheel (tire) diameter. Does not account for any tire
slip.

Eng/Whl Ratio The calculated engine to wheel (tire) RPM ratio, i.e. the overall
drivetrain gear ratio from crankshaft to axle. This value is used in
the “Engine” torque and power calculations that include the
engine (flywheel) inertia value.

S Engine Trq Static engine torque. Does not include dynamometer inertia
values, does include engine flywheel values and drivetrain
efficiency. More stable than “Total” values, only valid at constant
speeds.

S Engine Trq WCF Static engine torque, with Weather Correction Factor applied.

T Engine Trq Total engine torque. This includes all dynamometer factors, plus
engine flywheel values and drivetrain efficiency. Always valid, but
noisier than “Static” values.

T Engine Trq WCF Total engine torque, with Weather Correction Factor applied.

S Engine Pwr Static engine power. Does not include dynamometer inertia
values, does include engine flywheel values and drivetrain
efficiency. More stable than “Total” values, only valid at constant
speeds.

S Engine Pwr WCF Static engine power, with Weather Correction Factor applied.

T Engine Pwr Total engine power. This includes all dynamometer factors, plus

engine flywheel values and drivetrain efficiency. Always valid, but
noisier than “Static” values.
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T Engine Pwr WCF

Total engine power, with Weather Correction Factor applied.

<End of list>

<End of list>
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Cases Where System Channel Values Are Over-Written With Other Values

Some channels are re-used for uncommon purposes, which most users will never encounter. The
list below describes the purposes for which various channels may be over-written with other

values.
Uncommon Use Channels Affected Description
ECOM Gas Analyzer Extended  Analog Inputs | Ambient temperature, gas

(when active)

(from ADR-2000 boards), first
(21) channels (1..21)

temperature, cell temperature,
draft, sample flow, lambda,
ETA, FIDHC, CO PPM, CO
PPM corrected, CxHy %, NO
PPM, NO PPM cotrected,
NO2 PPM, NO2 PPM
corrected, NOx PPM, NOx
PPM cotrected, O2 %, SO2
PPM, SO2 PPM cotrected

Enerac 7000 Gas Analyzer

(when active)

Extended  Analog Inputs
(from ADR-2000 boards), first
(7) channels (1..7)

CO %, CO2 %, HC PPM,
NO PPM, NO2 PPM, O2 %,
SO2 PPM

Math Channels

(as used)

Any

There are no dedicated math
channels. Rather, the math
operations can write to any
system channel. Thus, the
math  operations  normally
write values to otherwise un-
used channels, for example
channels for an I/O board
that is not installed.

Driver’s Trace Test — target | Extended  Analog Inputs | The trace target speed,
speeds (from ADR-2000 boards), last | minimum speed, and
(3) channels (22,23,24) maximum speed values.
(when recording is enabled)
Driver’s Trace Test — VMAS | Extended  Analog Inputs | CO, CO2, HC, NOx in
data (from ADR-2000 boards), (13) | grams/second
channels (9..21)
(when VMAS is active) CO, CO2, HC, NOx in
grams/mile

CO, CO2, HC, NOx in grams
(total-to-point)

Target speed of trace.
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The File Menu

"This maenu dtem allows the gperator to load and save dynanzonseter
confignrations for testing 2WD or 4WD vebicles as well as

1720107 cles.
Load Configuration Load the following dynamometer configurations:
(Used only for simpler systems, with front/rear couplings
and/or bike/car couplings)
2WD Mode Load configuration settings
specific for testing a 2 wheel
drive vehicle.
4WD Mode Load configuration settings
specific for testing a 4 wheel
drive vehicle.
Bike Mode Load configuration setting
specific ~ for  testing a
motorcycle.
Save Configuration Save the following dynamometer configurations:
(Used only for simpler systems, with front/rear couplings
and/or bike/catr couplings)
2WD Mode Save configuration settings
specific for testing a 2 wheel
drive vehicle.
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4WD Mode Save configuration settings
specific for testing a 4 wheel

drive vehicle.

Bike Mode Save configuration setting
specific ~ for  testing a
motorcycle.

Load Extended Configuration | Loads an extended dynamometer configuration, from any valid
extended configuration file (* ExtCfg).

(Used for un-coupled 2-axle dynamometers and other more
complicated systems)

Save Extended Configuration | Loads an extended dynamometer configuration, from any valid
extended configuration file (*. ExtCfg).

(Used for un-coupled 2-axle dynamometers and other more
complicated systems)

These menu items allow the opetator to load/store the following dynamometer configurations:

® The inertia value for the Dynamometer.

= Which load cell inputs should be read.

®  Which PAU enables should be driven.

®  Which PAU control signals should be driven.

=  Which parasitic losses file should be loaded.

= Whether the second speed input should be used to detive an averaged speed.

The software must be configured for the desired mechanical configuration, and then the settings

must be saved. Later, the “Load” commands can be used to quickly restore the software to the
saved configurations whenever the mechanical configuration is changed.
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The Database Menu

Al comgpany, customer; vebicle and test data can be accessed via the
database menu. 1 he database is a hierarchical relational database,
wherein the prinary relationships are: customers have vebicles, and
velicles have tfest resulls. "Ihere are also utilities for backing up,
restoring, repairing and exporting values from the database, along
with several data entry and viewing screens.
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Pick Vehicle For Testing
This screen allows the operator to select a vehicle that future test result will be saved under.

Note

The selected vehicle will be in effect until the operator selects a new vehicle.

Yehicle Picker

—3earch Criteria
First IMame: I j Tear: :I'
Last IName: I j Malce f Model: I j I j
License Flate: :I'
- Wehicle
| Search | OK Cancel

Search Criteria
The operator has the ability to search for vehicle based on the following search criteria:

=  First Name

= Tast Name

"  Year
= Make
= Model

= Ticense Plate

The operator can either select a value for the criteria by using the drop-down list box, or they can
manually type a value in.

Once the operator fills in the criteria, then they can press the search button and the vehicles
matching the criteria will get filled in and the operator can then point and click on a vehicle to
select it.
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Vehicle Picker

~Search Criteria

First Mame: I j Year: Il
Last Marne | = Make r¥odet [Honda = 2

License Plate: A

~Wehicles

1954 Honda CRX Feher . Mike |13]14

Hearne 1954 Hond=z CRXE Hearne , Scott ; |9]10
GFORCEL 1591 Honda CRX Martin . Paul . | 18113
Search | | OK | Cancel

FIGURE 9.1 the operator can specify full or partial values for each field, to narrow the search results.
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Edit Current Vehicle

This will open the vehicle information editor, for the currently-selected vehicle (the currently-
selected vehicle’s ID is shown in the main window title bar). This is more convenient than
navigating through the customer list, then the vehicle list of a customer, as described below. See
Customers/Vehicles (Vehicles) for information about this screen.
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Customer/Vehicles
This screen allows the operator to edit their customer information as well as assign vehicles to
their customers.

. Customer Information Records [_[=21x]
fiemme (Tie): | ror Pitaday. [12:00:00 aM
[Tasy: Ica]dwe]l [Cast Service |12-00-00 AM
[First ke (41) |_

[e-adress 1 |2300 pinnacle Parkway

lAddress 2 I

lAddress 3 I

[y frwinsture [piate: [on . [+4087

Ph 230-963-5400 Fax: .
IHome one I IHome o I Vehicles...
IWork. Phene: I IWork. Fax: I
Cotmments (Use Ctrl+Enter To Enter Multiple Lines)

|
|

New/Search | Fim‘lMatl:}nesl Save | Delete | Select | Exit |

Last |

First | Previous | Next

To add a new customer
= Jeft click “New/Search” button.

= Enter the information for the new custometr.
= Jeft click “Save” button and the new customer will be saved.

To find an existing customer
= [eft click “New/Search’ button.

= If desired, enter any full or partial field values to reduce the number customers that will be
found.

= Left click “Find Matches”.

®  The list of all existing customers can now be navigated using the “Next”’, “Previous”,
“First” and “Last” buttons.

To edit an existing customer
®  Find the customer using the method given above.

®  Make any desired changes to the current customer information.
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= Left click the “Save” button.
®* The new customer information will be saved.

To delete an existing customer
* Find the customer using the method given above.

= Jeft click the “Delete” button.

® The customer, ALONG WITH ALL OF THE CUSTOMER’S VEHICLES, AND THE TEST
RESULTS FOR THOSE VEHICLES, WILL BE ERASED.

To add/change/delete/view the current customer’s vehicles and their test results
* Find the customer using the method given above.

= Jeft click the “Vehicles...” button.

*  You will be taken to a similar data entry screen where the current customer’s vehicles, and
the vehicle’s test results, can be edited and/or viewed.
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Customers/Vehicles (Vehicles)

This sereen allows the gperator to edit vehicles for a customser.

= Vehicle Information Records EJ

[Owner: [Demo, Chevy , Chevy
Lookup Cars / Trucks... l Driven Un-Driven
[License Plate;  [POWERTRUCK Lookup MCs / ATVs / Ofher... | RS ey | MBS S e
VNG | findeight: [ 78510 | 0o | 0.0 [StrokesiCycles: | c2 &4
|Year: |2017 lRuad Load Curve I\/ehicle Losses ]Dyno Target [RF'M Pickup: ¢ Col @ Plg \
Make: [Chevrolet 0 [ 6103000E+1 [ 0.000000E+0 | B.103000E+1 [Tire Rolling Rad. | 13.000
[Madel: |silverado 2500 HD B | 9191000E-1 | 00000DOE+0 |  9.191000E-1 Wheelbase | 0.000
|Last Tested: |10/18/2018 10:56:4 |C [ 5737000E-2 |  D.ODODODE+D | 5.737000E-2 [Fuel Type | & Gasoline
[wiles | 00 HP@BEOMPH | 33.3 | 0.00 | 33.38 ¢ Diesel
[Cylinders: [ 8 [NV Ratio [ 0.000 [Flywheel Inertia | 0.000 [induction Type | & Normal
[isplacement | B.00 [Rnd AdjFE | 0.000 [Adle Ratio ] 0.000 ¢ Supercharged
[\/ehicle Image File [Test Gear Ratio ] 0.000 I L4 [uoeheceed
| |Equivalent Wit ] -1.000 IDrive Type |
Select Image File... ||Drivetrain Eff (%) ] 0.000 rl'ransmission I
Acquire Image... | |Rat3d Power I 0.000
|Rated Torgue ] 0.000 View/Print Test Results
Comments (Use Ctrl+Enter To Enter Multiple Lines)
Next Generation Duramax Diesel
6.6L - 445 Horsepower - 910 Foot-Pounds Torque
New/Search | Find Matches I Save ] Delete I Select ‘ Exit ]
First I Previous I Next l Last ‘
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Vehicle definitions contain the following fields:

Field Description

License Plate Memo field.

VIN Memo field.

Year Memo field.

Make Memo field.

Model Memo field.

Last Tested Shows the date/time this vehicle was last tested.
Miles Memo field.

Cylinders Memo field.

Displacement Memo field.

Weight The vehicle weight to be simulated during vehicle

simulation testing modes.

Driven Wheel/Tire Eq(univalent)
Wi(eigh)t

The equivalent weight of the inertia of the wheels and tires
that are spinning on dynamometer rollers. This is typically
1%-2% of the vehicle’s weight. You can double-click this
field to set it to 2% of the “Weight” field value. This value
is used to adjust the dynamometer-measured torque/power
values for the “Wheel” and “Engine” torque/power

channel.

Wheel/Tire

Un-Driven
Eq(univalent) W (eigh)t

The equivalent weight of the inertia of the wheels and tires
that are NOT spinning on dynamometer rollers. This is
typically 1%-2% of the vehicle’s weight. You can double-
click this field to set it to 2% of the “Weight” field value. In
single-axle testing (2WD), this value is added to the
“Weight” field value to get the actual weight to simulate in
vehicle simulation mode. In two-axle testing (4AWD/AWD),
this wvalue is added to the “Driven Wheel/Tire
Eq(univalent) W(eigh)t” value. If you have a computer-
controlled front/rear coupling clutch, this is handled
automatically. If you have a manual coupling, or an un-
coupled dynamometer, you must specify if you are testing
in 2WD or 4WD mode via the Test menu, by checking
either “Test Mode — 2WD” or “Test Mode — 4WD””.

Road Load Curve A, B, C

The coefficients for a force(speed) curve representing the
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force required for the vehicle to maintain a constant speed
on the road. These values can only be obtained from on-
road testing.

Force = (A) + (B*Speed) + (C*Speed”™2)

“Force” and “Speed” are in the used-selected units.

Vehicle Losses Curve A, B, C

The coefficients for a force(speed) curve representing the
extra losses incurred, above the dynamometer’s parasitic
losses, from having the vehicle on the dynamometer.

These values are normally obtained using the “Characterize
Vehicle Losses” function on the “Tests” menu, but they
can be entered manually.

Dyno Target A, B, C

The coefficients for a force(speed) curve representing the
“Road Load” curve minus the “Vehicle Losses” curve,
which is the load that the dynamometer should apply.

HP @ 50 MPH

These (3) values represent the power that the (3) curves
above correspond to at a fixed speed of 50 MPH. This is
for reference only, for users familiar with the previous
“EPA Power Fraction” method of specifying vehicle
simulation loading curves.

N/V Ratio

The ratio of engine RPM to MPH in top gear.

Vehicle Image File

The name of a file containing an image of the vehicle. You
can directly enter the name, or you can click “Select Image
File...” to use a file-open dialog box to pick a file. You can
also click “Acquire Image...” to acquire an image from a
camera and save that image to a file.

Flywheel Inertia

The inertia of the vehicle’s drivetrain, at the
engine/flywheel. This value is in inertia units (slug-feet™2,
kg-m”2), and specified at the flywheel, as the impact of this
inertia is different in each gear ratio. This value is used in
the “Engine” torque/power channel calculations, but not
the “Wheel” torque/power channel calculations. You can
double-click this field to set it to an estimate based on
vehicle weight, but you must specify values for Axle Ratio,
Test Gear Ratio, and Tire Rolling Radius first. If you want
to leave Axle Ratio and/or Test Gear Ratio = 0 (and so use
the live, calculated drivetrain gear ratio), you can set those
fields back to O after getting the estimated inertia value — the
actual values are not important, but you can use “3” and
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“3” for a reasonable estimate.

Axle Ratio

The drive axle ratio.

If “Axle Ratio” or ““Test Gear Ratio” is set to “0”, then the
software will use the calculated overall drivetrain ratio from
engine RPM and wheel RPM during testing — which works
in every gear, but is impacted by noise on RPM, etc.

Test Gear Ratio

The flywheel->axle gear ratio for the gear that will be used
in power curve testing,

If “Axle Ratio” or “Test Gear Ratio” is set to “0”’, then the
software will use the calculated overall drivetrain ratio from
engine RPM and wheel RPM during testing — which works
in every gear, but is impacted by noise on RPM, etc.

Equivalent W(eigh)t

The equivalent weight of the drivetrain inertia, given the
values of “Axle Ratio”, “Test Gear Ratio” and “Tire Rolling
Radius”.

This value will be large in 1% gear, and much smaller in top
gear, as inertial effects are proportional to the overall gear
ratio squared. Transmission gear ratios vary over about a 6:1
range, so squared that is 306:1, so the inertial effect in top
gear may only be about 3% of the effect in 1% gear.

Drivetrain Efficiency (%o)

The overall drivetrain efficiency, from crankshaft to tires.

Typical current (2017) values for some drivetrain
components are given below:

Item Typical efficiency range
Manual transmission 90% - 97%
Automatic transmission 90% - 95%
CVT transmission 87% - 93%
Hypoid differential 90% - 95%
Spiral bevel differential 95% -99%
Straight bevel differential | 93% - 97%

For rear-wheel drive vehicles, you must multiply the
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transmission and differential values to get overall efficiency.

Rated Power

The factory claimed engine power.

Rated Torque

The factory claimed engine torque.

Strokes / Cycles

2-stroke or 4-stroke design.

RPM Pickup

Coll or spark-plug sensor location.

Tire Rolling Rad(ius)

The effective rolling radius of the tire.

You can double-click this field to open a window where
you can enter tire type, width and aspect ratio, plus wheel
size. The resulting “Rolling Radius” value includes a small
amount of deformation using data from tire manufacturers.

=, Tire Rolling Radius Estimator

" Light Truck
Passenger Tire Values
Tire Width | 255 'mm j

Aspect Ratio 50

Wheel Diameter | 16 [Inches j

Rolling Radius 12.633 Inches

OK I Cancel J

Wheelbase

The axle-to-axle wheelbase of the vehicle.

This value is used to automatically set the wheelbase on
dynamometers with computer controlled moveable bases.

Fuel Type

Gasoline (spark ignition) or diesel (compression ignition).

Used to select a weather correction factor formula.

Induction Type

Normally aspirated, supercharged, or turbocharged.

Used to select a weather correction factor formula.
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To add a new vehicle

Left click the “New/Search’ button.

Enter the information for the new vehicle.

Left click the “Save” button.

The new vehicle information will be saved.

To find existing vehicles

Left click the “New/Search’ button.

If desired, enter any full or partial field value to reduce the number of records that will be
found.

Left click the “Find Matches” button.

The list of all existing vehicles (for the current customer) can now be navigated using the

“Next”’, “Previous”’, “First”’ and “Last’ buttons.

To edit an existing vehicle

Find the vehicle using the method given above.
Make any desired changes to the current vehicle information.
Left click the “Save” button.

The new vehicle information will be saved.

To delete an existing vehicle

Find the vehicle using the method given above.
Left click the “Delete” button.

The vehicle, ALONG WITH ALL OF THE TEST RESULTS FOR THE VEHICLE,
WILL BE ERASED.

To select the current vehicle (so test results will be saved under this vehicle)

Find the customer using the method given above.
Left click the “Select’ button.

All future test results will be saved under the current vehicle (until another vehicle is
selected).
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To Lookup cars/trucks from a database of vehicle from 1973 to the currently supported

model year
n

Left click the "Lookup Cars/Trucks" button, the following screen will appear

= MD Car/Truck Loading Parameters Lookup Q@@
+ - CADILLAC ~ I2017CHEVHULET CORVETTE, 8Cyl. 6.2L. M
- CHE¥YROLET
4 1LH26 Total Weight 3625 Lbs Rated Power 450.000 HP
+--1LK26 Drive Axle Weight 1813 Lbs Rated Torque 0.000 Ft-Lbs
+--BOLT g 5 : -
4 C15 SILYERADO 2WD Non-Drive &xle Weight 1813 Lbs Drive Type 2*wheel Drive, R -
+--C1500 SUBURBAN 2wD Road-Load & 3.737E+01 Lbs Transmission Type M -
CAMARO
: CAPRICE PPV Road-Load B 5.201E-01 Lbs/MPH NV Ratio 18.500 Ratio
+--COLORADO 2wD Road-Load C 1.305E-02 Lbs/MPH"2 Rnd Adj FE 21.100 MPG
COLORADO 4wD
t CORVETTE HP @ 50 MPH 12.800 HP Axle Ratio 3.420 Ratio
---6.2L - EPA PF A 0.383 Fuel Type Gasoline Fuel Type
SA EP&PFEB 0.271
+ - CRUZE EPAPFC 0.340
+ - EQUINDX AWD v
< > I

The screen is divided into the following two parts:

=  Tree View.

®  Description of the selected vehicle.

Tree View.

Displays vehicles starting from 1973 to the currently supported model year. This list box allows
the user to drill down to a specific vehicle and select it to bring up the vehicle information that is

displayed on the right hand side of this screen.

Description of the selected vehicle.

The description of the selected vehicle that includes the following — note that this is a lookup
database, you cannot modify or add records to this database.

Field Description

Total Weight (LBS) The total weight of the vehicle.

Drive Axle Weight (LBS) The weight of just the drive axle.

Non-Drive Axle Weight (LBS) The total weight of the vehicle minus the
weight of the drive axle.

Road Load A (LBS) The A coefficient of friction as measured in
pounds.

Road Load B (LBS/MPH) The B coefficient of friction as measured in
pounds/MPH.

Road Load C (LBS/MPH? The C coefficient of friction as measured in
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pounds/MPH?.

HP @ 50 MPH The loading the vehicle would expetience when
traveling on the road at a speed of 50 MPH.

EPAPF A The EPA Power Fraction A coefficient of
friction.

EPA PF B The EPA Power Fraction B coefficient of
friction.

EPAPFC The EPA Power Fraction C coefficient of
friction.

Rated Power The factory-claimed maximum engine power.

Rated Torque The factory-claimed maximum engine torque.

Drive Type 2-wheel drive, 4-wheel drive, all-wheel drive

Transmission Type M = manual, A = automatic, CVT = CVT

NV Ratio The ratio of engine RPM to MPH in top gear.

Rnd Adj FE Rounded Adjusted Fuel Economy, MPG

Axle Ratio The drive axle ratio.

Fuel Type The required fuel type, gasoline or diesel.

Once the user has selected the vehicle, they will then left click the "Select" button and the Vehicle
Information Records screen will be filled in with the selected vehicle:
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To Lookup MCs/ATVs/Other from a database of vehicle from 1973 to the currently supported
model year

The procedure here is just the same as for selecting Cars/Trucks except you are selecting
motorcycles, all terrain vehicles or other vehicles. Also, not all fields are available for
MC/ATV/Other vehicle types.

=, MD Motorcycle/ATV/Other Lookup

[+ 2015 A |2017 Alterra TRV 1000, 2 Cyl, 952 CC, CV
#2016
i S Total Weight 304 Lbs
[+ Alliance Powersports Drive Axle Weight | 0 Lbs
+ Ameflcan Honda Motor Co. Inc. NorDiive Ade ekt l—a Lbs
= Arctic Cat
+- ALTERRA 450 Road-Load, N At 65 KPH 1.690E+02 N

i+ ALTERRA 500 y

4 Alterra 700 Road-Load & 6.079E+00 Lbs
= Alterra TRY 1000 Road-Load C 1.805E-02 Lbs/MPH"2
=952 CC
HP @ 50 MPH 6.827 HP
+- Alterra TRY 500 ER& PF & | 0119
- DVX 90
- Mud Pro 1000 ERAREE | ALl
+- Mud Pro 700 EFAPFC | 0.881
#- Prowler 700 HDX/Crew

e
< | > CEENN | Select |

Note that this is a lookup database, you cannot modify or add records to this database.
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To view/print the current vehicles test results
* Find the customer using the method given above.

= eft click the “View/Print Test Results” button.

®  You will be taken to a similar data entry screen where the current vehicle’s test results can
be viewed and/or printed.

. Vehicle Test Information Records [_[=2]x]
IOwner IP_hodes, Mike Fest Type IHP Curve (All)
F_icense. I.FORCE FD IDatEfTLme Run |31-1u1—04, 07.08 PML
fiakeiblodeTear:  [1992 Missan 240z (Sikvia Print Results Sheet | View/Print Trace Data

~HP Curve Test Results

[Mezx Povwer: [ose3 @ [ e R [, |
000 f@ [ oo peE ::: w e

e Toraue, [ 461z [@ | 75 e 20 T
MPH RPM 0.00 @ I 0.0 pPHE e 7 ‘

@ '
10 21 32 &3 94 B5 76 8 98 109 120

Horsepower Curve Viewer | Speed (RPM)

- Comments (Use CirH-Enter To Exter Multiple Lines)

New/Search | FHind Watches

Save | Delete | Select | Exit |

First | Previous | Next

FIGURE 9.2 this is the screen that the opetator will see when they press the View/Print Test Results.

To edit an existing test

® The operator can edit a test by typing in comments in the box labeled Comments located
just above the buttons. The operator can enter in multiple lines by pressing the Ctrl +
Enter keys at the same time which will create a new line of comments. The operator can
then press the “Save” button to save the comments for the test.

To delete an existing test

®  The operator can delete a test by pressing the “Delete” button, the operator will then be
prompted if should want to delete the test record, if they press the “Yes” button then the
test will be deleted, however if they press the “No” button then the test will not be
deleted.
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Confirm Delete

Delete Curent Record?

Mo | Cancel |

FIGURE 9.4 this is the screen that the operator will see when they press the Delete button.

To find a test

® The list of all existing test (for the vehicle) can now be navigated using the “Next”’

“Previous”, “First”’ and “Last’ buttons.

b

To print results sheet

The operator will press this button when they want to print out a test result sheet for the
selected test.

To view/print trace data
®  The operator will press this button when they want to print trace data for the test.
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Companies
This screen allows the operator to edit company information.

. Company Information Records [_[=21x]

INams IJoe‘s Midnight Dyno Testing

lAddress 1 |123 AintHere Lane

iAddress 2 IWrong Side Of The Tracks

iAddress 3 IApamnent Ei]

[City: [Gotheen State: [Confusion Izlp' [12345-6789

IPhone 1 Il-SUO—Got-Dyno I:Fax L Il-SOU-Got-FaXX

[Prone 2: [2-800-Got-Dyno [Faz 2: [2-800-Got-Faut

IMessage 1: IWB do dyne testing

IMessage 2 ILate at mght

IMessagE ER IWhen nobady is looking

IMessagE 4 ITo make money

IColor Logo File: I _I I:BfW Logo File I _I
New/Search | Find Matches | Save | Delete | Select | Exit |

First | Previous | Next Last |

Company records allow the operator to specify their company specific information. This
information is used when test results are printed. Multiple company definitions may be entered, to
allow for facilities where dynamometer use is shared among multiple companies.

Note

It is important to remember that company information is only used once it has been
selected; after you add your company information and save it, make sure to select
that company, so that the appropriate company information will be printed on
future test report sheets.
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To add a new company
= Left click the “New/Search” button.

= Enter the information for the new company.
®  Left click the “Save” button to save the new company information.

To find existing companies
= Left click the “New/Search” button.

= If desired, enter any full or partial field value to reduce the number of records that will be
found.

= Jeft click the “Find Matches’ button.

=  The list of all existing company can now be navigated using the “Next’, “Previous”,
“First” and “Last” buttons.

To edit an existing company
* Find the company using the method given above.

=  Make any desired changes to the current company information.
= Left click the “Save” button.
* The new company information will be saved.

To delete an existing company
® Find the company using the method given above.

= eft click the “Delete” button.
®  The operator will be prompted to confirm delete.

Confirm Delete

Delete Curent Record?

MNa | Cancel |

Note

If the left clicks the “Yes” button then the company information will be deleted. If
on the other hand the operator left clicks the “No” button then the company
information will not be deleted.
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To select the current company (so test reports will print this company’s information)
* Find the company using the method given above.

= Jeft click the “Select” button.

= Al future test reports will include the current company’s information (until another
company is selected).
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Trace Graph Viewer

The trace graph viewer allows the operator to perform multiple functions on test results. The
operator has the ability of loading up to three test runs. Modifying the colors of each test run as
well as what channel is displayed on the Y-axis. The operator also has the ability to change the
color used to display a channel, enter specific X-axis or Y-axis scale limits, zoom in and out of the
graph area, show specific values for each data point in the graph, perform smoothing, display the
minimum/maximum/average values for all loaded tests. The operator can also specify Time,
MPH or RPM as the X-axis channel to display. Once the operator has configured the Trace
Graph Viewer to their specific needs, then they can save the settings away as defaults.

[ Graph Viewer [-[ol=]
Fle Dptions
Graph by Time | Guaph by MPH | Graph by RPM | Prev | Mewt | 33 cc | <o | ece| |5 |0
A
- M
4
= R
Er
R
9 ¥
¥
—

pee:
|Acceleration [

Engine Speed

[ Run #1

Min/Max/Avg Run #3

To open a test run

Left double-click on the “Run #1”, “Run #2” or “Run #3” panels located at the bottom of the
screen. The operator can also load test runs from the File menu.

To load the test runs from the File Menu, the operator will do the following:

To load “Run #1” sclect “Baseline Test” from the File Menu, then select the “Load” menu item
To load “Run #2”, select “Second Test” from the File Menu, then select the “Load” menu item

To load “Run #3”, select “Third Test” from the File Menu, then select the “Load” menu item

To “hide” or “un-hide” a loaded test run
Right double-click on the “Run #1”, “Run #2” or “Run #3” panels.

Note

Loaded but hidden test runs will have a red background.

54



To unload a test run
Left double-click on the “Run #1”, “Run #2” or “Run #3” panels while holding down the shift
keyboard button. The operator can also unload test runs from the file menu.

To Unload test runs from the File Menu, the operator will do the following:

To Unload “Run #2”, select “Second Test” from the File Menu, then select the “UnLoad” menu
item

To Unload “Run #3”, select “Third Test” from the File Menu, then select the “UnLoad” menu
item

Note

The baseline test cannot be unloaded

To set the color for any test run (when in per-test coloring mode)

Left double click on the vehicle description box just to the right of the “Run #1”, “Run #2”, “Run
#3” boxes, a dialog box will display allowing the operator to point and click on the colors that
they would like to assign to a test run:

Color HE3
Basic colors:

I i [
__ Ui
BTN
EMrEAEEEEN
AN EEEEEN

LCusgtom colors:

|00
FEEEEEEN

Define Custom Colars > |

QK. I Cancel |

FIGURE 9.3 this is the dialog box that appears when the operator left double clicks on the vehicle description box..

To edit the comments for a test run
Left double click on the test comments box for the test run you wish to edit.

Changing Y-axis channels

To change channels used in the Y-axis scales, click on the Y-axis scale headers (“Acceleration”
and “Acceleration); a menu of channels will be displayed which you can use to select the channels
used for each of the two (2) Y-axis scales. Alternatively, simply click on the channel in the legend
area to set one of the Y-axis scale channels, or <Cttl>+Click to set the other Y-axis scale channel.
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Changing a Channel color

To change the color used to display a channel, left double click on the channels legend (on the
right side of the graph, and a color-selecting window will be displayed as shown in Figure 9.3
above, which you can use to change the color of the channel you clicked on.

Entering specific X-axis or T-axis scale limits

To enter specific X- or Y-axis scale limits, left click on the minimum or maximum value that you
would like to change (Y-axis minimum and maximum values are located on the left side of the
screen at the bottom and top of the Y-axis scales, X-axis minimum and maximum values are
located at the bottom of the graphing area at the left and right of the X-axis scale.) The following
dialog box will display, allowing the operator to enter in the scale limits.

PowerDynePC E3 PowerDynePC
Enter Scale Maximum # Enter Scale Minimum #
Cancel | Cahicel |

203 10

FIGURE 9.5 these ate screen snap shots of what the dialogs look like when the operator left click the min and max scale limits.

Zooming in on the graph

To zoom in on the displayed graph area, use your mouse to draw a box around the area you
would like to zoom in to; click down with the left mouse button, and hold that button down
while dragging the mouse to draw a box. When you let go of the mouse button, the display will
zoom in to the area inside the box you have drawn. The box you draw must be at least 20% of
the width/height of the graphing area, or nothing will happen. If you draw a very “thin” box
(20+% vertically or hotizontally, but very small in the other direction), the display will zoom in on
the axis that your box is larger in only.

Display data point values

To show specific values for each data point in the graph, click down on the graph area using the
tight mouse button. What happens next will depend on the setting of “Free-Ranging Cursor” /
“Point-Locked Cursor’ under the “Options” menu.

If “Free-Ranging Cursor’ is checked: An X/Y crosshair will be shown on the graphing area, and
the corresponding X-scale and Y-scale values will be displayed in sliding value boxes aligned with
the crosshair lines.
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[ Graph Viewer [-[ol=]
File Options

[Acceler Graph by Time | Graph by MPH | Graph by RPM | Prev | Newt | 33 cc | <o | cce| |5 |on
200 =
7
A

181

162

el [
|& _

143

Show All
Speed [MPH)
|Acceleration [

124

105

86

Engine Speed
67

48

29
¢ IR ———1

10

I —

17.8M

[ Run #1 (123333 (wagner. a

Min/Max/Avg Run #3

FIGURE 9.6 note the X/Y crosshair displayed in the graph.

If “Point-Locked Cursor” is checked: An X/Y crosshair will be shown on the graphing atea, but
with two (2) horizontal lines. The vertical line will “snap” to the nearest actual data point, and the
horizontal lines will snap to the nearest actual data point for each of the two (2) Y-axis scales. The
sliding value boxes will be aligned with the crosshair lines, and will show the actual point values.
Additionally, the graph legend on the right side of the graphing area will show the actual point
values for all channels.

Smoothing
The Graph Smoothing function is used to eliminate any spikes in the data that may occur during
or testing,.

By setting the smoothing values under the “Options” menu, you can make the displayed values
more or less smoothed looking. The “FIR” (Finite Impulse Response) mode is generally superior
to the “NIR” (Infinite Impulse Response) mode.

Note

Heavy smoothing values (>50 in “FIR” mode, > 90 in “NR” mode) can hide
transient values that may be important indicators of your vehicle’s performance.

Getting Min/Max/Avg Values
The operator has the ability to show the minimum, maximum and average values for all loaded
test runs, for all selected channels, as currently smoothed and displayed.
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. Min / Max / Avg Values M=l E3

MIN MAX | AVE |
| Channel | Run #1 | Run #2 | Run #3
[5peed [MPH) 3.516
Acceleration [M 0.000
Engine Speed [ 0.000

FIGURE 9.7 this is the screen that will appear when the operator presses the button labeled “Min/Max/Avg”.

Per-channel - vs. - per-test coloring

The operator can select either per-channel or per-test coloring of the traces displayed. When
examining many channels from a single test run, per-channel coloring will be easier to see. When
examining the same channels from several test runs, per-test coloring will be easier to see. When
examining multiple channels from multiple test runs, it is easiest to see with per-channel coloring,
with patterned lines enabled. The first run lines will be solid, the second run lines will be dashed,
the third run lines will be dashed, but more off than on.

Graph by Time / MPH /| RPM
The operator can select any of these three common X-axis channels using the buttons on the
screen.

Note

This screen maintains X-axis limit values for all three of these channels.

The operator has the ability to graph data by some other channel (possibly intake manifold
pressure, if you do constant speed/RPM tests while vatying boost levels); by left double clicking
on the X-axis caption (“Time (Seconds)” above) to pick any channel from a list as defined in
FIGURE 9.4.

Note

The X-axis limit values are not stored for other channels.

Saving Default Display Settings
The operator can save their configuration setting to disk as defaults for future sessions.
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Saving/Restoring Custom Display Settings
The operator can save their custom display settings to whatever file they want, and then load up
the saved file to restore those custom display the settings.

Note

This can save significant time when using 2 or more significantly different viewing
setups.

Exporting Data

The operator can export the values currently displayed to a text file or as text to a printer. If the
operator exports test data from one specific test, the values exported will be the exact values from
the dataset — however many are displayed. If the operator exports test data from all of the loaded
tests (which can be just one test if desired), they are prompted to enter the number of X-axis units
per data point exported (since you want one value for each test run per line, but the raw test data
will not have exact X-axis matches for multiple test runs).

Select X-Axis Step Size E

Enter #-Axiz Step Size

FIGURE 9.8 this is the prompt that the operator will see if they export test data from all of the loaded tests.

For example, if the display is showing 2000 through 7000 RPM, and you specify 100 X-axis units
per exported data point, you would get lines in the exported data for 2000, 2100, 2200, ... 6900,
7000 RPM.

Note

The exported data EXACTLY matches the displayed data, including the current
smoothing settings. Only channels that are currently displayed will be exported.
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The following screen will display to the operator prompting them for the name and location of
the export file.

Save As H

Savejn:l 2 Exes j ﬁl

_15martTach Config Files
&l Rung (2005-07-20 15-42-44) Tt

File narme: Al Buns [20058-07-20 15-51-53). Txk Save I
Save as lype: | Text Files [ T#) | Cancel |

[~ Open as read-only

Z

Note
The name of the export file will be in the following format:
All Runs (YYYY-MM-DD HH:MM:SS).txt

Where YYYY-MM-DD HH:MM:SS is the current date and time.

Graph Viewer Menu System

File Menu

The following table is a desctiption of each menu and corresponding menu-item along with a
description of its function:

Baseline Test This option gives the operator the ability to load, export, print
and enter comments for a baseline test, which is a test from
which all other tests are measured.

Load This option displays the Test
Result Picker so that the
operator can load a baseline
test.
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Export To Text File This option prompts the
operator to save the baseline
test data to a file.

Print As Text This option prints the
baseline test data to the
printer.

Edit Comments This option prompts the

operator for comments.

Second Test This option gives the operator the ability to load, export, print
and enter comments for a second test.

Load This option displays the Test
Result Picker so that the
operator can load a second
test.

Export To Text File This option prompts the
operator to save the second
test data to a file.

Print As Text This option prints the
second test data to the
printer.

Edit Comments This option prompts the
operator for comments.

Third Test This option gives the operator the ability to load, export, print

and enter comments for a third test.

Load This option displays the Test
Result Picker so that the
operator can load a third test.

Export To Text File This option prompts the
operator to save the third test
data to a file.

Print As Text This option prints the third

test data to the printer.
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Edit Comments This option prompts the

operator for comments.

Print Graph Print the graph — original format

Print Graph V2 Prints the same graph, but with additional information on the
lower part of the printed sheet.

Print Graph V2 — With | Prints the same graph, but with additional information on the

Averages lower part of the printed sheet, including average values.

Export all by X-axis step This option prompts the operator for the name and location of

a text file that will hold the currently displayed test values.

If the operator exports test data from all of the loaded tests,
they are prompted to enter the number of X-axis units per data
point exported (since you want one value for each test run per
line, but the raw test data will not have exact X-axis matches for
multiple test runs).

Print all as text by X-axis step

Allows the operator to print the test values currently displayed.

If the operator exports test data from all of the loaded tests,
they are prompted to enter the number of X-axis units per data
point exported (since you want one value for each test run per
line, but the raw test data will not have exact X-axis matches for
multiple test runs).

Save configurations as defaults

This option will save the cutrrent configuration settings as
defaults for future sessions.

Save configuration as file

This option prompts the operator for the name and location of
a file that will hold custom display settings. The operator can
save as many files that they want.

Note

This can save significant time when using 2 or
more significantly different viewing setups.

Read Configuration from file

This option prompts the operator for the name and location of
a file that holds the custom display settings to display.

Note
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This can save significant time when using 2 or
more significantly different viewing setups.

Exit Exit the Graph Viewer
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Test Results Picker

The operator can load a test result by selecting this option from the baseline test, second test, or
third test menus. The following prompt will display where the operator can specify what test to
load based on a search criteria.

. PowerDynePC Test Picker |_ (O] x|

Options

ITest Has Graph Data :] = ] LI

ITest Type (Name) j - I -:l
[#-Last2 _:I

= Tester

[+ Constant Load

¥ Constant Power

[+ Constant Speed

=]~ Manual Load
True, 2005-07-29 03:08:04,
True, 2005-07-29 03:11:39,
True, 2005-07-29 09:56:27,
True, 2005-07-29 10:01:07,
True, 2005-07-29 10:01:07,
True, 2005-07-29 10:01:47,
True, 2005-07-29 10:01:47,
True, 2005-07-29 10:06:54,
True, 2005-07-29 10:06:54,
True, 2005-07-29 10:16:27,
True, 2005-07-29 10:16:27,
True, 2005-07-29 10:21:14,
True, 2005-07-29 10:54:33,
True, 2005-07-29 10:54:33,
True, 2005-07-29 10:56:22,
True, 2005-07-29 11:10:14,
True, 2005-07-29 11:36:33,
True, 2005-07-29 11:44:29,
True, 2005-08-01 16:42:25,
True, 2005-08-01 16:44%:11,
True, 2005-08-01 16:45:57,
True, 2005-08-04 13:15:21,
True, 2005-08-04 13:17:36,
True, 2005-08-04 13:25:53,

True, 2005-08-0413:51:12, ¥
<] | »

Done Building!

Search Show Results Show Graph

FIGURE 9.9 this is the prompt that the operator will see when they choose to load a baseline, second o third test and allows them to load a test
based on a search ctitetia.

The list of tests displayed is defined by the following:

= Test results fields used for levels in the tree (0-4 levels may be used)

= Test results fields displayed for test records (0-4 fields may be displayed)

= Search criteria used to limit the set of test results displayed (0-2 fields may be restricted)
When a test record is clicked on, this display may:

* Do nothing

*  Automatically show a test results summary form
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* Automatically display the test results in a graphing window

Configuration of this form is done through the “Options” menu, which has the following
options:

Auto-Show Graph

If this option is checked a test results summary form will automatically be
displayed when a test record is clicked on.

Auto-Show Results

If this option is checked the test’s graph data will automatically be displayed when
a test record is clicked on.

Tree Levels

This option will open a form used to specify which test results fields should be
used to create the levels in the results tree.

Displayed Values

This option will open a form used to specify which test results fields should be
displayed for each matching test record.

Searching For Specific Test Records

The two drop-down list boxes at the top of the form are used to restrict the number of test
records displayed. If these boxes are blank, no restriction is applied. If a test results field is
selected, then only test records with values in the specified field that match the value entered in
the text box to the right of the drop-down list box will be displayed. If both restriction drop-
down list boxes are non-blank (ie a field name is selected in each box), then the list of test records
displayed will be restricted based on both fields in an “AND” meaning (test record fields for
Field-1 AND Field-2 must match the restriction (search) values entered in the text boxes).

The list of field names available in the drop-down lists is below:
Test Type (Code)

The numeric value associated with each test type — normally not used by end-
users of this software.

Test Type (Name)

The name of each test type — the available values are available in the text boxes to
the right of the list boxes in the drop-down list of the text box.

Test Date/Time
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The year/month/day that the tests were run — the search value is in the format
mm/dd/yyyy, and all tests performed on that day will be displayed.

Test Has Graph Data
Either “True” or “False” (available in the list for the matching-value text boxes).
If this field is restricted to “True”, the list will not show any tests that do not have
graph data, which is handy when picking tests to graph.

Test Data File

The name of the data file that the test’s results are stored in. Can be used to
determine exactly what test results are in a given disk file.

Test Comments

Any comments entered for the test. You can then search for tests with
comments like “Good pull...”, or any strings you may enter for comments.

Owner First Name

The vehicle owner’s first name.
Owner Last Name

The vehicle owner’s last name.
Vehicle VIN

The vehicle’s VIN number.
Vehicle License

The vehicle’s license plate number (WAY2QIK).
Vehicle Make

The make of the vehicle tested (Eagle).
Vehicle Model

The model of the vehicle tested (Talon TSi).
Vehicle Year

The model year of the vehicle tested.
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Specifying Fields for Tree Levels
The form shown below is used to specify which test results fields should be used to create each
level in the test results tree.

. Select Tree Column Fields =] E3

ITest Type (Name) j

|0wner Last Name v

OK I Cancel I

The first field specified will be used to create the left-most level (column) in the list of test results
displayed. With 2 fields specified as shown above (Test Type (Name), Owner Last Name), you
will see a list of all the test types you have performed, and under each test type, a list of all the
customers (Last Name) that each test type has been performed for.

Specifying Fields to be Displayed for Each Test Record
The form shown below is used to specify which test results fields should be displayed for each
test record in the list displayed.

. Select Test Results Fields =] E3
l est Has Graph Data C

4

|Test Date/Time LI
ITest Comments j
| l

OK I Cancel I

Each field that is selected will be displayed for each test record in the list.

Fields that are used to create the columns in the tree should generally not be displayed for each
test record, since that information is already available by looking at the column values of the tree.

With 3 fields specified as shown above (Test Has Graph Data, Test Date/Time, Test
Comments), you will see entries like that shown below for each test record displayed:

“True, 7/23/2005, Wastegate feedback tube blew off, huge power, blown engine”

Generally, fields with shorter values (like the True/False displayed for Test Has Graph Data)
should be selected for display before longer fields, so the displayed values can be read more easily.
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Export To Text File

This option prompts the operator for a name and location of a file to save either baseline, second
or third test data to.

Save As E

Save_in:l o Exes j ﬁl

_ 1 SmartTach Canfig Files
All Funs [2005-07-20 15-42-44). Txt

Al Bung (2005-07-20 16-41-44). Tt

File narme: 104-07-04 12 u Save I
Save az upe; ITer:t Files [*. T=t) j Cancel |

[~ Open as read-only

i

FIGURE 9.11 this is the dialog that the operator will see when they select “Export To Text File”.

Note

The name of the export file will be in the following format:

All Runs (YYYY-MM-DD HH:MM:SS).txt

Where YYYY-MM-DD HH:MM:SS is the current date and time.

Edit Comments Prompt
This option prompts the operator for comments for either baseline, second, or third tests.

Test Comment Editor

IOwner' Iandrew andrew j. wagner ITest Type: IQuarter Ifile

ILu:ense |123333 IDatemee Run: |04—]u1—04, 12:15 PM

IYearfMaksfModel | 1969

Comments (Use CirHEnter To Enter Multiple Lines)

\ oK | Cancel |

FIGURE 9.12 this is the dialog that the operator will see when they select “Edit Comments”.

The operator can enter multiple lines by press the Ctrl and Enter keys at the same time, and then
press the OK button to save them away.
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Export all by X-axis step prompt

This option prompts the operator for the name and location of a text file that will hold the
currently displayed test values.

Save As E

Save_in:l o Exes j ﬁl

_ 1 SmartTach Canfig Files
All Funs [2005-07-20 15-42-44). Txt

File name:

Save I
Save as pe: ITer:t Files [7. T=t) j Cancel |

[~ Open as read-only

i

FIGURE 9.13 this is the dialog that the operator will see when they select “Export all by X-axis”.

Note

The name of the export file will be in the following format:
All Runs (YYYY-MM-DD HH:MM:SS).txt

Where YYYY-MM-DD HH:MM:SS is the current date and time.

If the operator exports test data from all of the loaded tests, they are prompted to enter the
number of X-axis units per data point exported (since you want one value for each test run per
line, but the raw test data will not have exact X-axis matches for multiple test runs).

Select X-Axis Step Size E3

Enter #-Axiz Step Size
Cancel |

FIGURE 9.14 this is the dialog that the operator will see when prompted to enter the number of X-axis units per data point exported..
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Save configuration as file prompt

This option prompts the operator for the name and location of a file that will hold custom display
settings. The operator can save as many files that they want.

Save As HE

Save_in:l 2 Exes j gl
_ 1 SmartTach Canfig Files

CugtomGraphs ettings. Ini

PowserDypnePC.lni

SmartT achConfig.Ini

TestPicker Ini

TraceGraphtiewer. ni

File name:

Save I
Save as hpe: IEonfiguratinn Filerz [* 1] j Cancel |

[~ Open as read-only

i

FIGURE 9.15 this is the dialog that the operator will see when they select the menu item “Save Configuration As File”..

Note

This can save significant time when using 2 or more significantly different viewing
setups.

Read Configuration from file prompt

This option prompts the operator for the name and location of a file that holds the custom
display settings to display.

Laak jm: I A Exes j gl
1 SmantTach Conlfig Files

CuztarGraphS ettings. Ini

PovaerDipneP . ni

SmartT achConfig.Ini

TestPicker.Ini

TraceGraphtiewer. ni

File narme: | Open I
Files of type: Il:onfiguratinn Files 1] j Cancel |

[ Open as read-only

2

FIGURE 9.16 this is the dialog that the operator will see when they select the menu item “Read Configuration From File”.

Note
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This can save significant time when using 2 or more significantly different viewing

setups.

Options Menu

Channels To Show Displays a list of channels that the operator can select from, for
a list of channels, please refer to Figure 9.4.

Y-Axes To Show(#) Lets the operator select display of 1..4 Y-Axis scales.

Smoothing (##) The Graph Smoothing function is used to eliminate any spikes
in the data that may occur during calibration or testing.

The operator will be prompted for a number between 0 and 99.
The higher the number the more smoothing there is.

Use IIR Filter Infinite Impulse Response (IIR) filters have an impulse
response function, which is non-zero over an infinite length of
time.

Use FIR Filter Finite Impulse Response filters (FIR) which have fixed-duration

impulse responses.

Don’t Smooth Unseen Data

speeds up re-draws by not smoothing (filtering) any channels
that are not getting displayed

Line Graph

A diagram of lines, connecting points on a graph, representing
the successive changes in the value of a variable quantity or
quantities.

Scatter Graph

A scatter graph is a graph used in statistics to visually display
and compare two sets of related quantitative, or numerical, data
by displaying only finitely many points, each having a
coordinate on a hotizontal and a vertical axis.

Use Thick Lines

Makes the graphed lines for each test run thicker.

Use Patterned Lines

Draws the graphed lines for each test run in a different pattern.

Free-Ranging Cursor

An X/Y crosshair will be shown on the graphing area, and the
corresponding X-scale and Y-scale values will be displayed in
sliding value boxes aligned with the crosshair lines.

Point-Locked Cursor

An X/Y crosshair will be shown on the graphing area, but with
two (2) horizontal lines. The vertical line will “snap” to the
nearest actual data point, and the horizontal lines will snap to
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the nearest actual data point for each of the two (2) Y-axis
scales. The sliding value boxes will be aligned with the crosshair
lines, and will show the actual point values. Additionally, the
graph legend on the right side of the graphing area will show
the actual point values for all channels.

Force Identical Scales

Makes the Y-axis scale the same for all channels - lets them
enter min and max values.

Use Per-Channel Colors

When examining many channels from a single test run, per-
channel coloring will be easier to see.

Note

When examining multiple channels from multiple
test runs, it is easiest to see with per-channel
coloring, with patterned lines enabled. The first
run lines will be solid, the second run lines will be
dashed, the third run lines will be dashed, but
morte off than on.

Use Per-Run Colors

When examining the same channels from several test runs, per-
test coloring will be easier to see.

Limit Number Of Lines

If this option is checked, the display time for large datasets
(>20,000 points) will be significantly improved, as the number
of line segments displayed will be reduced to 2,000 through
point-skipping. In this mode, additional detail will become
apparent as you zoom in on the X-axis.
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Smoothing (##) prompt

PowerDynePC E

Enter Mew Smoothing Y alue [1 - 39]

Cancel |

FIGURE 9.17 this is the dialog that the operator will see when they select the menu item “Smoothing (##)”.

T [ Fun ®1 [123333 (wagnes, o |

[T [ r
MinMastavg | [T 3 (123830 tmaner = [

This is how the test runs will appear when the

“Use Thick Line”’ menu item is not selected.

..... =
- ] o P | oy | i | k| 59 << | <30 | <e<] €| 3 | o
[ETTE

0 jl B

an [Eraine Speed

e

ed (4

FH]

r [ W1 [123530 woamer s [

I I
Min/Man/Avg Fun#3 [12333 (wognes, a |

This is how the test runs will appear when the

“Use Thick Line” menu item is

Note how much thicker the lines of the test run

are.

selected.

Use Patterned Lines Prompt

[ Graph Yiewer A= E3
File Dptions
| [Acceter i| Graph by MPH | Graph by RPM | Prev | Mext >3 << | << 3> | <« | < ‘ > | >33
100 ~
A M
90 ~ A
80 LI a
I
v -
70 =
Show All
60 Speed (MPH)
- JAcceleration [
40
30 Engine Speed
20
10
e
, r— |
| Run #1 (123333 (wagner. a
Min/Max/Avg Run #3 123333 (wagner. a

The “Use Patterned Line” menu item displays the lines of the test runs in different patterns.
Please note from the above example that test run #1 is a solid line, run #2 is a dotted line, and

test run #3 is a dashed line.
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Free-Ranging Cursor Prompt
[l Graph Viewer
File Dptions

|Acceler  Graph by Time | Graph by MPH I Graph by RPM | Prev | Mext 3> <L |
200

S =] E3

(())l (443 (‘)l)))

181

162

143

124

105

<< | < | > |32
<< > > <<

Show All

Speed [MPH)
|Acceleration [

86

67

48

29

& IEE =

10 —
17.801

Engine Speed

[ Run #1 [123333 [wagner, a

Min/Max/Avg Run #3

The “Free-Ranging Cursor’ displays an X-axis and Y-axis cross hairs that are updated in real time
as the cross hairs are moved by holding down the right mouse button. Please note that the X-
scale and Y-scale values are displayed in real time in sliding boxes that are aligned with the cross
hairs. This mode lets the operator see the value for each Y-axis scale at any point in the graphing

area, but does not show the values actually recorded during testing.

Point-Locked Cursor Prompt
[l Graph Viewer
Eile  DOptions

[Rcceler | Graph by Time | Graph by MPH | Graph by RPM | Prev Nele cc | coo | cee] <] |5
100 _—

a0

an

70

60

50

[_[Ofx]

o~
~
~

> <<

|<<< < | >
<< >

Show All

4.980
0.000

40

30

20

10

—-—._,_‘__—.___‘___._‘_‘__

l]-
21.460

0.000

I Run #1 [123333 (wagner. a

Min/Max/Avg Run #3 |123333 (wagner, a

The “Point-Locked Cursor” displays in real time the X-scale value as the operator holds down
the right mouse button. Please note that the X-scale value is displayed in real time in a sliding box.
This mode shows only values that were recorded during testing — the cursor is locked onto actual

sample point values.
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Force Identical Scales Prompt

The “Force Identical Scales” prompts the operator for the minimum and maximum scale
values in order to make the Y-axis scale the same for all channels.

PowerDynePC

Enter Scale Minimurm 3

PowerDynePC

Enter Scale Maimum #
Cancel | Cancel |

Buttons and their function

Graph by Time |

Displays the Time channel on the X-axis.

Graph by MPH

Displays Speed (MPH) channel on the X-axis.

Graph by RPM

Displays Engine Speed (RPM) on the X-axis.

p Puts all display settings back to how they were previous to the
rev . A
last change - undoes whatever you just did, like a zoom or color
change or whatever.

Next Moves through the list of saved display options sets.

3> << Zoom in on the X-axis.

< 3> Zoom out on the X-axis.
<< Scroll the graph left three divisions.

< Scroll the graph left one division.

> Scroll the graph right one division.
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333 Scroll the graph right three divisions.
A Scroll the graph up three divisions.
]
n Scroll the graph up one division.
v Scroll the graph down one division.
w Scroll the graph down three divisions.
o
Z.0oom in on the X-axis.
M
Z.oom out on the X-axis.
o
LT
Show All Makes the X- and Y-axis scales just big enough to show all the

data points in the current data set.
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Min/MaxfAvg

Displays the minimum, maximum, and average values for all

selected channels.

m. Min / Max / Avg Yalues

MIN M AK |

| Channel | Run #1 | Run #2 |
Speed [MPH] 1.533 3516
Acceleration [M 0000 0. oo
Engine Speed [ 0000 0. oo

Run #3
5.674
0.000

0.000

This allows the operator to display:

* The minimum values for all channels by pressing the

“MIN” button.

* The maximum values for all channels by pressing the

“MAX’’ button.

" The average values for all channels by pressing the

“AVG” button.
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Driver’s Trace Test Results Viewer
This screen allows the operator to view the results of an IM-240 type emissions test.

. Drivers Trace Test Results Viewer

o P

The Main Screen Interface

The main interface of the Driver Trace Result Viewer allows the operator to view the graph in
different ways by adjusting the minimum and maximum scale values for both of the Y-axis.
Adjusting the minimum and maximum value allows the operator to see more of the data from
other channels. The operator also has the ability of zooming in on the data by adjusting the
minimum and maximum X-pointer limits.

Buttons Description

This is a spinner that the operator can use for
adjusting the minimum and maximum Y-axis
scale values for a particular channel, to achieve
a “panning” effect.

h 4 This is a pointer that the operator can use to
zoom in and out of the graph for a single
channel in the Y-axis.
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The File Menu

The following is a list of menu items for the File Menu and their corresponding description.

Open Opens the Test Result Picker, so that the operator can select a
test to graph, please refer to FIGURE 9.9 for an example.
View Detail This screen allows the operator to view specific test run

parameters, please refer to FIGURE 9.18 for an example.

Edit Comments

This screen allows the operator displays the edit comments
dialog box so that the operator can enter in comments, please
refer to FIGURE 9.18 for an example.

Print Test Report This allows the operator to print out a test report.

Print Graph This allows the operator to print out the graph.

Print Text This allows the operator to print out the test results in a text
format.

Export To Text File This allows the operator to export the test result to a file, please
refer to FIGURE 9.11 for an example.

Close Exit the screen.
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The Options Menu

The following is a list of menu items for the Option Menu and their corresponding description.

Input Channels Displays the following input channels that the operator can select
from:
T e
o [~ Engine RPM
[~ co2 [+ Trace Speed
[~ HC [~ Actual Speed
[~ MOz [~ Target Load
[ Oz [~ Actual Load
QK Cancel
From this screen the operator will check which input channels
they want to display. A legend will be displayed for each channel
the operator selects and will be displayed to the right of the
graph.
Show Grid This will toggle the gtid lines on/off.
Thick Lines Makes the graphed lines for each input channel thicker.
Force Identical Scales Makes the Y-axis scale the same for all channels - lets them enter

min and max values.

i, Enter A Number |

Enter Mew Min Walue Faor All Scales

bo

[0]i¢ Cancel |
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i, Enter A Number |

Enter Mew Max “alue For All Scales

100]

(8] Cancel |

Force Full Scales

Makes the X- and Y-axis scales just big enough to show all the
data points in the current data set.

Force Custom Scales

Makes the display use the stored custom scaling values instead of
whatever values it is using now

Default To Custom Scale

Makes the display default to the custom scaling values when the
window is opened

Smoothing Options Menu

The following is a list of menu items for the Smoothing Options Menu and their corresponding

description.
Smooth Data This allows the operator to eliminate any spikes in the data that
may occur during calibration or testing.
The operator will be prompted to enter a filter value that will be
used to smooth the data.
i, Enter Smoothing Range |
Enter & alue Between 1 And b
aK Cancel |
The higher the value, the more smoothing there is.
Revert Data This allows the operator to revert the data back to no smoothing.
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Zoom In Menu
This menu item allows the operator to closely examine the graph.

Zoom Out Menu
This menu item allows the operator to get more of an overall view of the graph.

Redraw Menu
This menu item causes the graph to be redrawn. This is useful when the display is over-written or
for any reason is not reflecting the current display settings.

Drivers Trace Test Results Details Viewer
This screen allows the operator to view test parameters for a selected test.

Drivers Trace Test Resultz Details VYiewer

Eile
- General Information - Testing Conditions
ITral:e Name: |]M-240 IAmhient Temp.: | 0
IRu.ml.ing Time: | 240 IAmlJient Pressure: | 0
ITesting HP: | 17.8 IAmbient Humidity: | 0
[Testing Wt: | 4750 ~HP Integration Window Values
IDynu Wt | 3333 IWindmvl IWindmvE
|Wt. Simulated: | 0 | Start: | 55 | 189
ISpeedErrurLimit: | 2 | Stop: | 81 | 201
ISpeed Time Range: | 1 | Limit: | 05 | 05
INIaxWarn.ing Time: | 2 | Error: | 0 | 0
- Limit Values
| Linear Regression Check Values
| SE | m | R2 | b IDistam:e | Purge | ISE% IViulatinns
| Max | 2 | 1.01 | 1 | 2 |1.930554 | 1 | 0
IActuall 0| 0| 0| 0| 0| 0| 0| 1
| Min | 0 | 0.96 | 0.97 | -2 |1.330554 | 1

FIGURE 9.18 this is the prompt that the operator will see when they select the view detail menu item.
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The screen is broken down into the following four sections:

= General Information

® Testing Conditions

= HP Integration Window Value

= Limit Values

General Information

The following is a list of fields in the general information section along with a corresponding

description:

Trace Name

The name of the trace.

Running Time The total time of the trace.

Testing HP The amount of horsepower applied during the test.
Testing Weight The weight of the vehicle.

Dyne Weight The equivalent weight of the dynamometer.

Wt. Simulated

Tells the vehicle weight simulated during the test.

Speed Error Limit MPH error allowed on top of time based error limits.

Speed Time Range Seconds on each time of current time to use in etrror limits
calculations.

Max Warning Time Number of seconds before a warning becomes a violation.

Testing Conditions
The following is a list of fields
description:

in the Testing Conditions section along with a corresponding

Ambient Temperature

Current weather station temperature.

Ambient Pressure

Current weather station pressure.

Ambient Humidity

Current weather station humidity
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HP Window Integration Values

The following is a list of fields in the HP Window Integration Values section along with a

corresponding description:

Window 1 Start

Starting time, in seconds, for the first HP integration window.

Window 1 Stop

Ending time, in seconds, for the first HP integration window.

Window 1 Limit

Max HP deviation in this window without generating an error.

Window 1 Error

Max HP deviation must be less than or equal to this to pass.

Window 2 Start Starting time, in seconds, for the second HP integration
window.

Window 2 Stop Ending time, in seconds, for the second HP integration
window.

Window 2 Limit Max HP deviation in this window without generating an error.

Window 2 Error Max HP deviation must be less than or equal to this to pass.

Limit Values

The following is a list of fields in the Limit Values section along with a corresponding description:

SE Max Max SE value from linear regression before generating an error.

SE Actual The actual standard error.

SE Min Min SE value from linear regression before generating an error.

M Max Max value of "m" from linear regressions before generating an
errof.

M Actual The slope of the line.

M Min Min value of "m" from linear regressions before generating an
errof.

R* Max Max value of "t from linear regressions before generating an

€rrofr.
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R? Actual

Coefficient determination.

R? Min Min value of "#*" from linear regressions before generating an
errof.

B Max Max value of "b" from linear regression before generating an
errof.

B Actual The Y-intercept of the sloped line.

B Min Min value of "b" from linear regression before generating an

€rror.

Distance Max

Maximum distance a valid trace can cover.

Distance Actual The actual distance a trace covered.

Distance Min Minimum distance a valid trace can cover.

Purge Actual The actual purge volume (in liters) measured during testing.

Purge Min The minimum purge volume (in liters) a valid trace can
produce.

ISE% Max Max ISE% (Inertia Simulation Error) before generating an
error.

ISE% Actual The actual ISE% (Inertia Simulation Error) measured during a

test.

Violations Max

The maximum number of driving violations allowed during a
valid test.

Violations Actual

The actual number of driving violations generated during a test.

Driver Trace Test Results Detail Viewer Menu System

File Menu

The operator can access the following menu item:

Select Text

This menu item displays the “Test Result Picker” (please see
FIGURE 9.9) so that the operator can select a test to view details
for.

Edit Comments

This menu item displays the “Test Comment Editor” (please
see FIGURE 9.12) so that the operator can view or edit the
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comments for the test.

Exit

Close out of the Drivers Trace Test Result Viewer.

86




Trace Data Collection Speed
This screen allows the operator to specify how frequently data points will be recorded during
testing, if trace data collection is enabled.

Data Collection Options

Test

Manual Control
Constant Torque
Constant Speed

Constant Power

HP Curve
200 Yard Roll-On

174 Mile Sprint
Standing Accel
Passing Accel
ASM 50/15
ASM 25725
Lugdown
Drivers Trace
Idle /7 2500 RPM
Loaded Mode
PRO Test

PRO Script Test

- Trace Data Collecti

Vehicle Simulation

Speedometer Check

Programmed Torque

Programmed Speed

Speed ~Max Data Points

Seconds/Save Max Record Time

[ o000 ‘
| .01 | 00:00:10:00

| 0.01 | 00:00:10:00 | oK I
| 0.01 [ 00:00:10:00

| 0.01 | 00:00:10:00 Cancel |
| 0.01 | 00:00:10:00
| 0.01 [ 00:00:10:00
| 0.01 [ 00:00:10:00
| 0.01 [ 00:00:10:00
| 0.01 | 00:00:10:00
| 0.01 [ 00:00:10:00
| 0.01 [ 00:00:10:00
| 0.01 | 00:00:10:00
| 0.01 | 00:00:10:00
| 0.01 | 00:00:10:00
| 0.01 [ o0:00:10:00
| 0.01 | 00:00:10:00
| 0.01 | 00:00:10:00
| 0.01 | 00:00:10:00
| 0.01 [ o0:00:10:00
| 0.01 | 00:00:10:00
| 0.01 [ 00:00:10:00

For each test routine that the software supports, the operator may specify a recording rate for
trace data collection, in terms of seconds per save. Based on the specified recording rate, the
maximum trace data recording time is shown just to the right of the recording rate values. The
maximum recording time also depends upon the maximum number of data points specified. This
allows the operator to collect data at high speed during highly transient testing, while recording at
much slower rates in durability type testing.

NOTE: The value for each test can be specified from the test form itself by pressing “<Ctr]>S”.

Test All the tests that the software supports.

Seconds/Save The time between trace data points. This value can range from
0.01 (100 samples/second) up to 3600 (1 sample / hour).

Max Record Time The maximum trace data recording time available, based on the

specified recording rate and the specified maximum number of
data points.
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Max Data Points

The maximum number of data points that can/will be
recorded. The operator may modify this value, although 6000
data points is normally more than enough. If a value that cannot
be supported by the available memory (RAM) is entered, an
error message will be displayed.
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Channels To Record
This screen allows the operator to specify which trace data channels will be RECORDED in the
trace data for each test performed in the future.

NOTE: This is different from the MD-7000 software package — the MD-7000 software
always recorded every channel. PowerDynePC records ONLY the channels selected for
recording using this form.

im. Channels To Reco Hi=] E3

Distance
Speed

Fr Speed

Rr Speed

v Accel

Front Accel
Rear Accel
CPID Target
[1PID Qutput
[1Ramp SetPt

(1 Throttle Cmd
[ Throttle Target
1 Throttle Pos
[1Brake Cmd
[1Brake Target
[1Brake Pos

[ FWD WIBs =

Cancel QoK

Note

This screen is accessible from the trace graph viewer screen; access to this screen
from the Database menu is incidental and not recommended, also the channels
displayed on this screen represent the left-mouse-button and right-mouse-button
menus that can be used to select value for display on the main screen.
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Report Page Layout

This screen allows the operator to specify certain formatting parameters for printed reports.

Report Configuration |

¢ Diraft
¢ Low Eesolution
= hied Eescolution

# High Eesolution

~Print Quality

~Print IMargins
Left: 025
Eight: 025
Top: 025
Bottom: 025

- Print Options

W Tse Color Printer Features
W se Gray-=cale Printer Features
W Print Borders On Eeports

~Font For Printed Text Files

Courier Mew [12]

Piclz & Mew Font.

~Printer To Use

HF Laserdet 4%

QK

Cancel

The following is a list of functions that the operator can perform from this screen:

Print Quality The operator can select from several print quality settings. Higher
print quality usually results in slower printing, whereas reduced print
quality usually results in faster printing.

Print Margins The Left, Right, Top and Bottom print margins can be set to

correctly center printed reports on the paper.

Print Options

These options allow the operator to customize the printing of all test
teports.
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Color Printer Features If enabled, reports will print
with various elements in
colot.

Use  Gray-Scale  Printer | If enabled, reports will print
Features with various elements gray-
scaled.

Print Borders On Reports If enabled, a border box will
be printed around all test
reports.

Font For Printed Text
Files

The operator can specify the font used when printing simple text
files. The following dialog box will display when the operator presses
the button “Pick A New Font™:

Font |

Faont style:
IHeguIar ak. I
D ark, Courier | talic Cancel |
H G aramond Bold
M Haettenzchweiler L1/ |Bald Italic
' Impact
Bl Letter Gathic
B LineFrinter =
— Sample
2aBbYviz
Script;
I"-.-'-.-"estern ;I
Thiz iz a TrueType fank. Thiz zame font will be uzed on baoth
wour printer and your screen,

The operator can use this dialog box to select from all the possible
fonts that are on the computer.

Printer To Use

This button displays the following dialog box that allows the
operator to select which printer to use when printing reports, test
reports or text files.
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. Printer Selector M=l &3

hp LaserJet 1000
hp LaserTet 1000 DOS

HP LaserJet 477
Evocera Mita ER-5230 EX

oK Cancel
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Database Utilities and Options
This screen allows the operator access to the various database related utilities and options.

Databaze Maintenance f Options

~Database Thlibes
| Eackup Test Files I Eestore Test Files
Backup Cal Files | Eestore Cal Files

|

|
Compact & Eepair CofCustVeh Database |
Eeplace CofCustVeh Database |
Re-Zcan ColCust/Veh Files |
|

|

|

Compact & Eepair Test Index Database
Eeplace Test Index Database
Fe-Scan Test Files

OK Cancel |
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Backup Test Files
The operator can select this option when they want to backup test files, when they do this the
following screen will display:

Backing Up Test Files

r2ource And Destnation Options

ICopy From: Ib:\PDCodeWBSrc\PowerDynePC\Test Files Pick. .. |

ICopy To: IC:Musta.ng\TestFileBackup Pick. .

Crverwrite Existing File(s): i~

~ Copy Progress

IStatus: IWaiti.ng For Start Command...

Start Copying Exit |

Note

Regular use of this utility will protect your vehicle test data from hardware failure,
power outages, virus attacks, etc.

The operator will press the “Start Copying” button after they have setup their source and
destination options to start the backup. Once the operator has finished, and then they will press
the “Exit” button to close out of this screen.

Source And Destination Options

Copy From The location where you test results files are stored. This will
normally be "C:\Mustang\ Chassis\PowerDynePC\Test Files”,
but can be something else if the software was not installed to
the default location.

Copy To The directory to which your test files will be backed-up. This
can be any directory that is NOT located under the “Copy
From” directory — a file server, a FLASH USB key, etc.

Overwrite Existing Files If set, any existing files in the backup-to directory will be
overwritten with newer versions. If not set, the operator will be
prompted before any files are overwritten.
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Pick Button

The operator will press this button to display the following
dialog box:

Save jn: I i PowerDynePC j ﬁl
1 Data Files

15

1 Test Files

%MD 7000 w250 N0 DOCS.EXE

File hame: S avetde. Tt Save

Save az type: I*_Tst j Carcel |

[~ Open as read-only

&

The operator can use this dialog box to “peint and click” on a
folder to backup test files to.

Copy Progress
Status Bar The status bar indicates to the operator the status of the copy process.
Status Indicates the status of the copy process, by default the status will say

“Waiting For Start Command” that indicates that the prompt is waiting
on the operator to press the “Start Copying” button. As the copying is
taking place then the status will change to indicate the file that is being
copied: “Copying File “..””. When the copying is complete, then the
status will change to “Done...”.
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Restore Test Files
The operator can select this option when they want to restore test files, when they do this the
following screen will display:

Restoring Test Files |

—Source And Destnation Options

IC opy From: IC:\Mustang\Te stFileBackup Pick. .. |

ICopy To: IC:‘-PDCodeWBSrc\PowerDjmePC\Test Files Pick. . I

Owerwrite Existing File(s): I
~Copy Progress

Status: IWait:ing For Start Command. .
Start Copying Ezzit
Note

This can be used to restore lost or corrupted test data files from existing Backup
source directories.

The operator will press the “Start Copying” button after they have setup their source and
destination options to start the restore. Once the operator has finished, and then they will press
the “Exit”” button to close out of this screen.

Source And Destination Options

Copy From The directory from which your test files will be restored. You can select
any existing backup directory to restore from using the “Pick...”” button.

Copy To The location where you test results files are stored. This will normally be
"C:\Mustang\ Chassis\PowetDynePC\Test ~ Files”, but can be
something else if the software was not installed to the default location.

Overwrite  Existing | If set, any existing files in the restore-to directory will be overwritten
Files with backup versions. If not set, the operator will be prompted before
any files are overwritten.
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Pick Button

The operator will press this button to display the following dialog box:

Save Az H
Save jn; I 3 PowerDlynePC j gl
_ 1 Data Files
15
] Test Files

%MD 7000 »250 NO DOCS.EXE

File name:

s avehde T st Save I
Save as lype: I*,Tst j Cancel |

[~ Open az read-only

i

The operator can use this dialog box to “peint and click” on a folder to
backup test files to.

Copy Progress
Status Bar The status bar indicates to the operator the status of the copy process.
Status Indicates the status of the copy process, by default the status will say

“Waiting For Start Command” that indicates that the prompt is waiting
on the operator to press the “Start Copying” button. As the copying is
taking place then the status will change to indicate the file that is being
copied: “Copying File %..””. When the copying is complete, then the
status will change to “Done...”
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Backup Cal Files
The operator can select this option when they want to backup calibration files, when they do this
the following screen will display:

Backing Up Calibration Files |

—Source And Destnation Options

IC opy From: IC:\PDCode‘ﬁu’B Sro\PowerDynePC\Data Files Pick. . |

IC opy To: IC:Mustang\C alFileBackup Pick. . I

Overwrite Existing File(s): v
~Copy Progress

Status: IWait:ing For Start Command. .
Start Copying Ezit
Note

Regular use of this utility will protect your calibration data from hardware failure,
power outages, virus attacks, etc.

The operator will press the “Start Copying” button after they have setup their source and
destination options to start the backup. Once the operator has finished, and then they will press
the “Exit”” button to close out of this screen.

Source And Destination Options

Copy From The location where you calibration files are stored. This will
normally be "C:\Mustang\Chassis\PowerDynePC\Data Files”,
but can be something else if the software was not installed to
the default location.

Copy To The directory to which your calibration files will be backed-up.
This can be any directory that is NOT located under the “Copy
From” directory — a file server, a FLASH USB key, etc.

Overwrite Existing Files If set, any existing files in the backup-to directory will be
overwritten with newer versions. If not set, the operator will be
prompted before any files are overwritten.
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Pick Button

The operator will press this button to display the following
dialog box:

Save jn: I i PowerDynePC j ﬁl
1 Data Files

15

1 Test Files

%MD 7000 w250 N0 DOCS.EXE

File hame: S avetde. Tt Save

Save az type: I*_Tst j Carcel |

[~ Open as read-only

&

The operator can use this dialog box to “peint and click” on a
folder to backup test files to.

Copy Progress
Status Bar The status bar indicates to the operator the status of the copy process.
Status Indicates the status of the copy process, by default the status will say

“Waiting For Start Command” that indicates that the prompt is waiting
on the operator to press the “Start Copying” button. As the copying is
taking place then the status will change to indicate the file that is being
copied: “Copying File “..””. When the copying is complete, then the
status will change to “Done...”.
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Restore Call Files
The operator can select this option when they want to restore calibration files, when they do this
the following screen will display:

Restoring Calibration Files |

—Source And Destnation Options

IC opy From: Ib:Mustang\C alFileBackup Pick. .. |

IC opy To: IC:\PDCode‘ﬁu’B sro\PowerDynePCl\Data Files Pick. . I

Owerwrite Existing File(s): I
~Copy Progress

Status: IWait:ing For Start Command. .
Start Copying Ezit
Note

This can be used to restore lost or corrupted calibration data files from existing
Backup source directories.

The operator will press the “Start Copying” button after they have setup their source and
destination options to start the restore. Once the operator has finished, and then they will press
the “Exit”” button to close out of this screen.

Source And Destination Options

Copy From The directory from which your calibration files will be restored. You can
select any existing backup directory to restore from using the “Pick...”
button.

Copy To The location where you calibration files are stored. This will normally be
"C:\Mustang\ Chassis\PowetDynePC\Data  Files”, but can be
something else if the software was not installed to the default location.

Overwrite  Existing | If set, any existing files in the restore-to directory will be overwritten

Files with backup versions. If not set, the operator will be prompted before

any files are overwritten.
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Pick Button

The operator will press this button to display the following dialog box:

Save Az H
Save jn; I 3 PowerDlynePC j gl
_ 1 Data Files
15
] Test Files

%MD 7000 »250 NO DOCS.EXE

File name:

Save I
Save as lype: I*,Tst j Cancel |

[~ Open az read-only

i

The operator can use this dialog box to “peint and click” on a folder to
backup test files to.

Copy Progress
Status Bar The status bar indicates to the operator the status of the copy process.
Status Indicates the status of the copy process, by default the status will say

“Waiting For Start Command” that indicates that the prompt is waiting
on the operator to press the “Start Copying” button. As the copying is
taking place then the status will change to indicate the file that is being
copied: “Copying File %..””. When the copying is complete, then the
status will change to “Done...”
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Compact & Repair Co/Cust/Veh Database

This button allows the operator to access the Compact & Repair database utilities for the
Company/Customer/Vehicle Database. These utilities can be used to repair a corrupted database,
or compact your database following the deletion of unwanted records.

Note

It is important to compact your database following the deletion of any large number
of records, since the database does not actually release unused disk space until the
compact utility is run.

PowerDynePC The operator will first be prompted if they
should want to compact the database, If
they press the “No” button then the prompt
will disappear, otherwise if they press the
“Yes” button then the next prompt will
display.

Compact Databaze How?

PowerDynePC |
An Existing Backup Databaze File ' as Found. The operator will be prompted to confirm
[t |2 Probably Mot Important, Bt v'ou bMust P P P

Canfimn This File Delete. the deletion of a file, if they chose to delete

File: C:APDCode’yYESic PowerDynePCAD ata FileshDE Files'PreCrpct MODE this file by press the “Yes” button then the

Ll s ez DeiHbesy file will be deleted, and a prompt will display

notifying the operator that the compaction
was successful.

Note

It is important to delete this
backup database file in order
for the compaction to be
successfull
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PowerDynePC

Compacting Completed OF!

If the operator chose to delete the file
(C:\Mustang\Chassis\ PowerDynePC\Data
Files\DB  Files\PreCmptMDB”) by
pressing the “Yes” button, then the file will
be deleted, and the following prompt will
display notifying the operator that the
compaction was successful.

PowerDynePC

Compact Cannot Continue, Exiting

PowerDynePC

Compacting Completed with E raorzl

if the operator chose not to delete the file
by pressing the “No” button, then the
following two prompt will be displayed
notifying the operator that compaction was
not successful.
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Replace Co/Cust/Veh Database

This button allows the operator to replace the Company/Customer/Vehicle database with a
blank one. This is a recovery option used in the event that the database becomes so corrupt that it

cannot be repaired.

Prompt

Description

PowerDynePC

Feplace Databaze ‘with An Empty Database?

Mo |

If the operator presses the “No” button then the
prompt will disappear and no file replacement will
take place, If on the other hand the operator presses
the “Yes” button then the
Company/Customer/Vehicle database file will be
replaced with an empty one

PowerDynePC

Successfully Replaced DB File With Empty DB

=

A message will be displayed notifying the operator
that the replacement was successful.

Gary

If the replacement could not take place then the
following error message will display notifying the
operator that the replacement did not take place.
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Re-Scan Co/Cust/Veh Files

This function will scan all existing test records to te-build the Companies/Customers/Vehicles
database, normally only used after replacing the database with a blank copy due to a database
problem. All Companies/Cutomers/Vehicles referenced in the test results files will be restored to

the database.

The operator will be
prompted to Re-Scan
the test files or not. If
the operator presses
the “No” button then
the screen will
disappear and no Re-
Scan will take place.

PowerDynePC

Re-Scan Test Files Into Company/Cuztomerddehicle D atabaze?

If on the other hand

the “Yes” button is
pressed, then the
operator  will be

prompted to compact
the database before
Re-Scanning can take
place.

If the operator presses
the “No” button then
no database
compaction will take
place and thus no Re-
Scan will take place.

PowerDynePC

Compact Database Mow?

If the operator presses
the “Yes” button then
they will be prompted
to delete a database
backup file.

PowerDynePC |
An Exizting Backup Databaze File ‘v az Found.

[t |2 Probably Mot Important, But v'ou bMust

Confirn T his File Delete.

File: C:A\PDCodetYBSchPowerDiynePChD ata FilezhDE FileshPreCmpct. MDB

Delete This Backup Databaze?
! Mo |
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If the compaction was
successful then the
following prompt will
be displayed to the
operatof.

PowerDynePC

Compacting Completed OF)

After the database
compaction has taken
place then the test data
files will be Re-Scan
and the Index database
built, after that is done
then the following
prompt will display
notifying the operator
that the Re-Scan was
successful.

PowerDynePC

Succeszfully Re-Scanned Exizting Testz Into Company/Customerfehicle Databage
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Compact & Repair Test Index Database

This button allows the operator to access the Compact & Repair database utilities for the Test
Database. These utilities can be used to repair a corrupted database, or compact your database

following the deletion of unwanted records.

Note

It is important to compact your database following the deletion of any large number
of records, since the database does not actually release unused disk space until the

compact utility is run.

The operator will first be prompted if they
should want to compact the database, If
they press the “No” button then the prompt
will disappear, otherwise if they press the
“Yes” button then the next prompt will
display.

PowerDynePC

Compact D atabase Mow?

The operator will be prompted to confirm
the deletion of a file, if they chose to delete
this file by press the “Yes” button then the
file will be deleted, and a prompt will display
notifying the operator that the compaction
was successful.

Note

It is important to delete this
backup database file in order
for the compaction to be
successful!

PowerDynePC |

A Existing Backup Databaze File 'Was Found.

It |z Probably Mot Important, But *vou Must

Confirrn Thiz File Delete.

File: C:APDCodeh'E SrchPoweDunePChT ezt Filesh\PreCmpct DB
Delete Thiz Backup Databaze?

If the operator chose to delete the file
(C:\Mustang\ Chassis\ PowerDynePC\Data
Files\PreCmpt.MDB”) by pressing the
“Yes” button, then the file will be deleted,
and the following prompt will display
notifying the operator that the compaction
was successful.

PowerDynePC

Compacting Completed OF.I
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If the operator chose not to delete the file
by pressing the “No” button, then the
following two prompt will be displayed
notifying the operator that compaction was
not successful.

PowerDynePC

Compact Cannaot Continue, E siting

PowerDynePC

Compacting Completed Yfith Ermarsl
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Replace Test Index Database

This button allows the operator to replace the test results index database with a blank one. This is
a recovery option used in the even that the database becomes so corrupt that it cannot be
repaired.

Prompt Description

If the operator presses the | [AMROI b
“No” button then the prompt
will disappear and no file
replacement will take place, If
on the other hand the operator
presses the “Yes” button then
the Test database file will be

replaced with an empty one

Fieplace Databaze ‘with An Empty D atabase?

A message will be displayed | [PowerDynePc (=]
notifying the operator that the

feplacemeﬁt was successful. Successfully Replaced DB File With Empty DB

If the replacement could not | Gary
take place then the following
error message will display
notifying the operator that the
replacement did not take place.
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Re-Scan Test Files

This function will scan all existing test records to re-build the test index database, normally only
used after replacing the database with a blank copy due to a database problem. All test results files
will be restored to the database.

The operator will be
prompted to Re-Scan
the test files or not. If
the operator presses
the “No” button then
the screen will
disappear and no Re-
Scan will take place.

PowerDynePC

Fie-Scan Test Files Into Index Databaze?

If on the other hand

the “Yes” button is
pressed, then the
operator ~ will  be

prompted to compact
the database before
Re-Scanning can take
place.

If the operator presses
the “No” button then
no database
compaction will take
place and thus no Re-
Scan will take place.

PowerDynePC

Compact Databaze How?

If the operator presses
the “Yes” button then
they will be prompted
to delete a database
backup file.

PowerDynePC |
An Existing Backup Database File Was Found.

[t |2 Probably Mot Important, Bt vou kst

Canfirmn Thiz File Delete.

File: C:APDCodehyBSichPowerDonePCAT st FilezhPreCrpct M DB
Delete This Backup Databasze’?

F Mo |

If the compaction was
successful then the
following prompt will
be displayed to the
operator.

PowerDynePC

Compacting Completed OF)
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After the database
compaction has taken
place then the test data
files will be Re-Scan
and the Index database
built, after that is done
then the following
prompt will display
notifying the operator
that the Re-Scan was
successful.

PowerDynePC

Successfully Be-Scanned Exizting Tests Into |ndex D atabase
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Test Menu

The Test menu allows access to the various vehicle-testing routines. The vehicle testing routines
are broken down into four (4) main groups. Each group of test types is available from the
associated sub-menu; please refer to the following table:

Test Mode — 2WD

Test Mode — 4WD

For 2-axle dynamometers, which can also be operated as 1-axle
units, the software needs to know if all of the wvehicle’s
tites/wheels are on rollers or not. This is required to determine
which tires/wheels must be simulated, and which tires/wheels
should be considered in “Wheel” and “Engine” torque and
power calculations.

For units with a computer controlled front/rear coupling
clutch, these items will not be visible, as the system already
knows its own condition.

For other units (manually controlled couplings, permanently un-
coupled dynamometers), you must tell the system what mode
you are testing in.

Diagnostics

This menu allows access to the diagnostic vehicle testing
routines.

Manual Loading Test This test allows the operator
to apply a  manually
controlled load to the
vehicle.

Constant Force Test This test allows the operator
to apply a controlled
constant force loading to the
vehicle.

Constant Speed Test This test allows the operator
to hold the vehicle’s speed at

112




a constant value.

Constant Horsepower Test | This test allows the operator
to apply a constant power

loading to the vehicle.
Vehicle Simulation Test This test allows the operator
to apply a vehicle simulation
loading to the vehicle.
PRO Test This test allows the operator

to apply any of the loading
modes  described above,
changing modes as desired.

Speedometer Check Test This test allows the operator
to check the accuracy of the
vehicle’s speedometer.

Performance

This menu allows access to the performance vehicle testing
routines.

Power Curve This test allows the operator
to perform a controlled
sweep rate type power curve
test on the vehicle.

Programmed Force This test allows the operator
to apply a time-based force
loading profile to the vehicle.

Programmed Force Editor This screen allows the
operator to edit/cteate time-
based force loading profiles.

Programmed Speed This test allows the operator
to apply a time-based speed
control to the vehicle.

Programmed Speed Editor | This  screen allows the
operator to edit/create time-
based speed control profiles.

PRO Test Script This test allows the operator
to execute any stored PRO
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Test Script routine.

PRO Test Script Editor

This screen allows the
operator  toe  edit/create
scripts for the PRO Test
Script routine.

Timing

This menu allows access to the timing-type vehicle testing

routines.

Quarter Mile Sprint

This test allows the operator
to simulate a 1/4-mile sprint
race with the vehicle.

Standing Start Acceleration

This test allows the operator
to simulate a 0-60 type
standing start acceleration
run with the vehicle.

Passing Acceleration

This test allows the operator
to simulate a 50-70 type
passing acceleration run with
the vehicle.

200 Yard Roll-On

This test allows the operator
to simulate a 200-yard roll-on
acceleration run with the
vehicle.

Emissions

This menu allows access to
routines.

the emissions vehicle testing

Drivers Trace
(IM240/FTP/etc)

This test allows the operator
to perform a (non-certified)
IM-240/FTP/etc. type
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transient emissions test.

ASM 50/15 This test allows the operator
to perform a (non-certified)
ASM 50/15 type emissions

test.

ASM 25/25 This test allows the operator
to perform a (non-certified)
ASM 25/25 type emissions

test.

Loaded Mode This test allows the operator
to perform a (non-certified)
loaded mode type emissions

test.

Idle / 2500 RPM This test allows the operator
to perform a (non-certified)
idle/2500 RPM type

emissions test.

Lug down This test allows the operator
to perform a (non-certified)
diesel  lug-down

opacity test.

exhaust

PID Values -> Dyno PID
Values

This screen allows the operator to specify PID, ramping and
step-size values for the various control modes of the dyno.

NOTE: Unlike the MD-7000 software, the PowerDynePC
software does not maintain different PID values for every test
mode — there are now only two sets of PID values, one for each
basic control mode (torque (load) control, and speed control).
Ramping control is available for each actual control mode
(manual, force, power, speed, acceleration, engine RPM —
vehicle simulation does not use ramping).

PID Values -> Speed Follower
PID Values

This screen allows the operator to specify PID, ramping and
step-size values for the speed-follower facility un-coupled
dynamometers.

Note: Only the speed mode PID values are used.
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PID Values -> Throttle
Controller PID Values

This screen allows the operator to specify PID, ramping and
step-size values for the various control modes of the (optional)
throttle controller.

PID  Values ->  Brake

This screen allows the operator to specify PID, ramping and

Controller PID Values step-size values for the various control modes of the (optional)
brake controller.

Loading Curve (Disabled, no longer used)

Augmented Braking Allows the operator to specify the parameters used in

augmented braking mode. Sometimes useful for heavy, rear-
wheel-drive vehicles with weak rear brakes.

ISE Parameters

Allows the operator to specify the parameters used in ISE
calculations. This is not normally a customer-use facility.

Characterize Vehicle Losses

Allows the operator to automatically characterize the additional
losses from having the vehicle on the dynamometer, above the
dynamometer’s own parasitic losses data.

Check  Vehicle
Loading

Simulation

Allows the operator to verify that the vehicle simulation loading
is operating correctly.
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Special Notes For Each Test Mode

In each of the testing modes, several functions are available via “hot keys”, as described below:

Hot Key

Function

<Ctrl>S

Lets the operator see/edit the graph data
recording rate, using a small pop-up window
that shows the current recording time period,
and lets the operator specify a new (or the
same) recording time period.

<Cttl>P

Pops up the PID, ramp rate and step-size
values editor for the dynamometer.

<Ctrl>C

Pops up the channels-to-record selection list, to
specify which channels should be recorded in
the graph data for future tests.

<Ctl>E

In the PRO Script Test only, brings up the
PRO Script editing screen.
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Manual Loading Test
This test allows the operator to apply a manually controlled load to the vehicle.

Manual Control TESt

Test Stopped

%0utput:

Exit
Print Results

View Trace
Comments

Save Results
Save Trace

Purpose

The Manual Control Test allows the operator to apply a manually controlled load to the vehicle
under test. This routine is useful for very simple testing, and as a diagnostic tool for verifying
correct functioning of the dynamometer control system. Specifically, this test does not use any
PID tuning values, and can be used to check the zero point and linearity of the “KB Board”
amplifier used to control eddy-current PAUs.

Intended Test Procedure
This test has no fixed ending time or structure. The vehicle is simply driven under the desired
loading, The general testing procedure is outlined below.

*  The “% Output” field should be set to a relatively low value to avoid suddenly applying a
jarring load to the vehicle when the test is started.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.
= The “Start Test” button is clicked.

= The vehicle is driven under load.

= The “Stop Test” button is clicked, and the test terminates.

* Any saved test results may be viewed and/or a test report printed.

Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

= (None)
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If the “sSave Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test

You should make sure that the output setting is not too high when starting a test, as
the vehicle under test may be violently loaded or bogged down.
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Constant Force Test
This test allows the operator to apply a controlled constant force loading to the vehicle.

Constant Force Test — = -
Test Stopped...
Target Force: [ 120

Print Results

View Trace
Comments

Save Results
Save Trace

Purpose
The Constant Force Test allows the operator to drive the vehicle under a constant, calibrated
force. This routine is useful for very simple testing, and for PID loop tuning,

Intended Test Procedure
This test has no fixed ending time or structure. The vehicle is simply driven under the desired
loading.

The general testing procedure is outlined below.

* The “Target Force” ficld should be set to a relatively low value to avoid suddenly
applying a jarring load to the vehicle when the test is started.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.
® The “Start Test” button is clicked.

® The vehicle is driven under load.

= The “Stop Test” button is clicked, and the test terminates.

*  Any saved test results may be viewed and/or a test report printed.

Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

= (None)

If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

120



Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace’ check box..

Special Considerations for This Test

The “Target Force” value should not be too high when the test is started, to avoid
suddenly applying a jarring load to the vehicle when the test is started.
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Constant Speed Test
This test allows the operator to hold the vehicle’s speed at a constant value.

Constant Speed Test

Waiting For Test Start Command

TargetSpeed: TN+
Exit
Print Results

View Trace
Comments

Save Results
Save Trace

Purpose
The Constant Speed Test allows the operator to hold the vehicle at a specific speed. This test is
useful for full-throttle tuning at specific speeds, durability testing, and PID loop tuning,.

Intended Test Procedure
This test has no fixed ending time or structure. The vehicle is simply driven at the specified speed,
regardless of throttle position. The general testing procedure is outlined below.

* The “Target Speed” ficld should be set to a value higher speed than the vehicle is
operating at to avoid suddenly applying a jarring load to the vehicle when the test is
started.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.
® The “Start Test” button is clicked.

® The vehicle is driven under load.

= The “Stop Test” button is clicked, and the test terminates.

*  Any saved test results may be viewed and/or a test report printed.

Results Obtained

If the “save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

= (None)

If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.
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Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test

You should not start this test with a “Target Speed’ value that is less than the
current speed of the vehicle to avoid sudden jarring loading of the vehicle when the
test is started.
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Constant Horsepower Test
This test allows the operator to apply a constant power loading to the vehicle.

Constant PowerTest —_
Test Stopped...
Target Power: | 5008

Print Results

View Trace
Comments

Save Results
Save Trace

Purpose

The Constant Power Test allows the operator to test the vehicle with a constant power loading
applied. This test has limited usefulness for most customers, but may be of use to some very
specialized tuners.

Intended Test Procedure
This test has no fixed ending time or structure. The vehicle is simply driven under the desired
loading. The general testing procedure is outlined below.

* The “Target Power”’ ficld should be set to a relatively low value to avoid suddenly
applying a jarring load to the vehicle when the test is started.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.
® The “Start Test” button is clicked.

® The vehicle is driven under load.

= The “Stop Test” button is clicked, and the test terminates.

*  Any saved test results may be viewed and/or a test report printed.

Results Obtained

If the “save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

= (None)

If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.
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Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test

The “Target Power” ficld should not be set to too high a value when the test is
started to avoid applying a sudden jarring load to the vehicle when the test is started.
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Vehicle Simulation Test
This test allows the operator to apply a vehicle simulation loading to the vehicle.

Vehicle Simulation Test

Waiting For Test Start Command
Vehicle Weight:  [IEEY< =

A
Pwr @ 50 MPH: 17 8[52=
Brint Results Simulated Inertia:

View Trace % Grade: :,; =
Comments

Save Results
Save Trace

Purpose

The Vehicle Simulation Test allows the operator to drive the vehicle on the dynamometer with
the same loading that the vehicle would experience on the road. This test is useful for performing
road tests on the dynamometer and for diagnosing cruise-speed problems.

Intended Test Procedure
This test has no fixed ending time or structure. The vehicle is simply driven under the desired
loading. The general testing procedure is outlined below.

* The “Vehicle Weight” ficld will default to the weight entered for the vehicle currently
selected for testing. The operator may change this weight if desired.

* The “Pwr @ 50 MPH” ficld will default to the value entered for the vehicle currently
selected for testing. The operator may change this value if desired.

* The “Simulated Inertia” check box determines whether inertia simulation will be used or
not. Mustang Dynamometer recommends that this option always be used.

*  The “% Grade” ficld will default to the most recently used value. The operator may adjust
this value while the test is running to simulate different road grade values.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.

® The “Start Test” button is clicked.

®  The vehicle is driven under load.

= The “Stop Test”’ button is clicked, and the test terminates.

*  Any saved test results may be viewed and/or a test report printed.

Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the

currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.
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For this test type, the following additional information is saved as part of the final test results
record:

= (None)

If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test

The test should not be started with high “% Grade” values, or at very high speeds,
in order to avoid applying sudden jarring loads to the vehicle when the test is
started.
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PRO Test
This test allows the operator to apply any of the loading modes described above to the vehicle —
the loading mode can be changed at any time.

Test Started

Stop Test Mode Target
EXif ' Manual |

L M ool
View Trace

Ramp By
Units/Sec

Comments

Save Results

Purpose

The PRO Test allows the operator to drive the vehicle on the dynamometer with any of the
loading modes described in the previous test routines. Although this routine provides access to all
of the various loading modes, it is best used in situations where the operator needs to switch
between loading modes without stopping the vehicle test between modes.

Intended Test Procedure
This test has no fixed ending time or structure. The vehicle is simply driven under the desired
loading. The general testing procedure is outlined below.

1) The operator must start the test routine, with the dyno load controller turned off.

2) The operator must select a loading mode, specify a target value and ramping values, and
press “Apply” (or hit “Enter”).

3) The dyno load controller will switch to the specified mode, with the specified target and
ramping values, and the cursor will move to the “Current” “Target” field, which can then
be adjusted using the Up/Down and <Ctt]>Up/<Ctt]l>Down buttons in step sizes
selected for the current mode in the dyno PID/Ramping/Step Size form.

4)  When in vehicle simulation mode, the “Current” “Target” field represents road grade in
percent.

For all loading modes except vehicle simulation, the following fields will be displayed:
* The “Target” ficld, used to specify the target loading value for the selected mode.

* The “Ramp By” ficld, used to select either “Units/Sec” or “Fixed Time” mode ramping
control. For either mode, a “Units/Sec” field value of “0” means to not use ramping, ie
to move to the next loading value as quickly as possible.

* The “Units/Sec” ficld, used to specify either a) the number of units to ramp the loading
value at per second (eg MPH/Second, Pounds/Second, etc) or b) The number of
seconds over which the loading target should be ramped from the current value to the
new value, regardless of the step size involved.
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For vehicle simulation mode, the following fields will be displayed:

* The “Vehicle Weight” field will default to the weight entered for the vehicle currently
selected for testing. The operator may change this weight if desired.

* The “Pwr @ 50 MPH” field will default to the value entered for the vehicle currently
selected for testing. The operator may change this value if desired.

®*  The “Simulated Inertia”’ check box determines whether inertia simulation will be used or
not. Mustang Dynamometer recommends that this option always be used.

*  The “% Grade” ficld will default to the most recently used value. The operator may adjust
this value while the test is running to simulate different road grade values.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.

® The “Start Test” button is clicked.

® The vehicle is driven under load.

=  The “Stop Test” button is clicked, and the test terminates.

*  Any saved test results may be viewed and/or a test report printed.

Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the

currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

= (None)

If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed’ screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test
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This test routine always starts with the dyno load controller in “OFF” mode, in
order to avoid applying sudden jarring loads to the vehicle when the test is started.
However, as with the other test routines, the operator must be careful to avoid

enabling the dyno load controller with a large loading value, to avoid jarring the
vehicle during testing.
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Speedometer Check Test
This test allows the operator to check the accuracy of the vehicle’s speedometer.

Speedometer Checlk Tesi==

Waiting For Test Start Command

Start Test Start Speed m, Max Error
X End Speed At

Speed / Step n Max Error (%)

At

Purpose
The Speedometer Check Test allows the operator to check the accuracy of the vehicle’s
speedometer. No load is applied to the vehicle during this test.

Intended Test Procedure

This allows the operator to check the speedometer-reported speed against the (digital, calibrated)
dynamometer-reported speed, at 1 or more speeds. The general testing procedure is outlined
below.

=  The “Start Speed” ficld should be set to the lowest speed at which the speedometer is to
be checked. (Example: 10 MPH)

* The “End Speed” ficld should be set to the highest speed at which the speedometer is to
be checked. (Example: 70 MPH)

* The “Speed / Step” ficld should be set to the number of speed units between each speed
point that should be checked. (Example: 10 MPH / step — given these (3) example values,
we would check speed at 10/20/30/40/50/60 MPH)

* The “Save Results” and “Save Trace” check boxes should be set appropriately.

® The “Start Test” button is clicked.

= The vehicle is driven, with no load. When the driver sees the speedometer indicating the
target speed, the “Check Speed” button should be clicked. At this point, the actual speed
(according to the dynamometet’s very accurate digital speed input) is displayed, along with
the absolute error of the vehicle’s speedometer at the testing speed, and the percentage
error that the absolute error represents.

= The “Stop Test” button is clicked, and the test terminates.

* Any saved test results may be viewed and/or a test teport printed.
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Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

= Target Speed (1..n)

*  Actual (Dynamometer) Speed (1..n)

= Speedometer Error, MPH/KPH (1..n)

= Speedometer Error, % (1..n)

If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all

input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test

None.
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Power Curve (Controlled Sweep Rate/ Vehicle Simulation Mode)
This test allows the operator to perform a controlled sweep rate type power curve test on the
vehicle.

Horsepower Curve Test—=

Wa|t|ng For Test Start Command 0

Wheel Power I Torque

Showing Wheel Values Measure Losses At End

Stop After Test

Simulated Inertia  EWARLTLREE —— Auto Show Graphs

Horsepower Curve Test—=

Wa|t|ng For Test Start Command B
shrta e (MPH) m Wheel EqwerlTorue

Use RPM lelts
~ Control Sweep Rate
Vehicle Simulation

. A
v
A
A 4

Showing Wheel Values Measure Losses At End
Stop After Test Enter Sweep Time
Slow Down To: 20FE2= Auto Show Graphs

Purpose

The Horsepower Curve Test allows the operator to perform a sweep-type power measurement
test on the vehicle. This test routine supports both a fixed-sweep-time mode and a vehicle-
simulation-loading mode. The vehicle-simulation-loading mode will most accurately reflect the
actual power that the vehicle will deliver in use, while a fixed-sweep-time mode test can be used
for comparing against test-stand dynamometer values.

Intended Test Procedure
This test has a specific ending point, which is reached when the vehicle’s speed increases past the
value entered in the “Stop Speed” field. The general testing procedure is outlined below.

NOTE: This power curve test does NOT generate by-MPH and by-RPM data independent of
the test’s graph data, as the MD-7000 seties software did. In PowerDynePC, the trace/graph data
is required to view/ptint power cutve graphs.

= The “Start Speed” ficld should be set to the lowest speed at which the vehicle is to be
tested. This should be the lowest speed at which the vehicle will run cleanly in the gear
selected for testing if single-gear testing is to be performed. If “Use RPM Limits” is
selected, this value will be in engine RPM, otherwise in vehicle speed units (MPH/KPH).

* The “Stop Speed” ficld should be set to the highest speed at which the vehicle is to be
tested. This should be the highest speed at which the vehicle can be operated in the
highest gear that will be used during testing. If “Use RPM Limits” is selected, this value
will be in engine RPM, otherwise in vehicle speed units (MPH/KPH).
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* The “Stop After Test’ check box should be set appropriately. If this check box is
checked, the dynamometer’s PAU will be used to stop the dynamometer after the power
sweep is complete, to save wear on the vehicle’s brakes.

"  You must select either the “Control Sweep Rate” or the ‘“Vehicle Simulation”” mode of
testing. The “Vehicle Simulation” mode is preferred, since it will most accurately
measure the power that the vehicle will deliver during actual driving, while the controlled
sweep rate mode may be more useful for comparing to test-stand dynamometers.

= If “Control Sweep Rate”” mode is selected, you must specify a value (in seconds) for the
sweep “Running Time”. Mustang Dynamometer recommends that you use the longest
running time that the vehicle can comfortably tolerate, to enable additional data collection
during the sweep. The acceleration rate can be specified as either a) “Running Time” in
seconds (“Enter Sweep Time” mode), ot b) “MPH/Sec” (“Enter Accel Rate” mode).

= If “Vehicle Simulation” mode is selected, the “Vehicle Wt’, “Pwr @ 50’ and
“Simulated Inertia” ficlds must be set appropriately. The numeric values will default to
the values entered for the wvehicle currently selected for testing, and Mustang
Dynamometer recommends that the “Simulated Inertia” option always be left on.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.
® The “Start Test” button is clicked.

® The vehicle is driven at just below the specified starting speed, and then accelerated at full
power until the specified stopping speed is matched or exceeded. The screen will indicate
to the driver when the test is complete.

® The “Stop Test” button does not need to be clicked, as the test automatically terminates
once the dynamometer is stopped. The “Stop Test” button may be used to cancel a test,
which you do not wish to complete.

*  Any saved test results may be viewed and/or a test report printed.

Use RPM Limits
If selected, the “‘Start Speed” and “Stop Speed”

values will be interpreted as engine RPM values
rather than vehicle MPH values.

Showing Wheel Values This option lets the user decide if “Wheel” or “Engine” torque
and power values are displayed on-screen.

Showing Engine Values
“Wheel” values include tire/wheel equivalent weight effects,
while “Engine” values additionally include drivetrain efficiency
and flywheel inertia effects.
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Stop After Test

This option makes the dynamometer slow the system down to
the “Slow Down To” speed after the test has finished, and speed
has fallen below (top-speed minus 5) MPH.

Slow Down To

If “stop After Test is not enabled, then the system will be
slowed to this speed at the end of a test, once the measured
speed has fallen to the highest speed encountered during actual
testing minus 5 MPH. This value might be set to the start speed
minus 5 MPH for operators performing back-to-back sets of 3
runs.

Measure Losses At End

If this option is used, then at the end of a power curve, the
vehicle must be allowed to coast to a stop, during which the
total system losses will be measured. Those measured values
will be used to replace the dynamometer’s parasitic losses in all
values recorded by the test run. Thus, in this mode, the
vehicle’s Losses Curve ABC values must be set to 0,0,0 —
otherwise, those vehicle-specific losses will be counted
twice.

If this option is not checked, then the dynamometer’s parasitic
losses, plus the vehicle-specific additional losses, data will be
used.

Enter Sweep Time

If “Enter Sweep Time” is displayed, the “Running Time” value
is in seconds.

Enter Accel Rate
If “Enter Accel Rate” is displayed, then the “MPH/Sec” value is
in MPH / second.

Auto Show Graph If this option is green, then the graph viewer will automatically

pop up and show the test results. As each new run is completed,
they will be shown as test 1, then 2, then 3 (and then 3 forever)
in the graph viewer.

Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results

record:

* Maximum torque and power values, and the speed (MPH/KPH) and engine RPM at
which they wete measured, in both raw and SAE/ambient conditions corrected (WCEF,
With Correction Factor) values.
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If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test
= Torque values can only be recorded in terms of engine crankshaft torque when a good
engine RPM signal is present, otherwise torque values will be recorded in terms of
dynamometer roll shaft torque.

= A longer sweep time should generate higher power and torque readings, since a lower
acceleration rate means that less power is absorbed by the vehicle’s drive train.

= If you expetience wavy torque or power curves, you should try to isolate the cause of the
waves. You should use the Trace Graph Viewer to isolate torque waves to either “PAU
Torque” or “Accel Torque”, and you may wish to filter the wavy input, which can be
done in the “Dyno Parameters” screen. An unstable engine RPM input can also cause
distorted torque and power curves.
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Programmed Force
This test allows the operator to apply a time-based force loading profile to the vehicle.

Programmed Force Test==

File Loaded; Waiting For Start Test Command...
Select Test Profile ‘

I = (N | | & NewsP B||FRCCRVO1.FCV
Load Curve & VBSrc JoeJunk1.FCv
Print Results & PowerDynePC e unkZt Oy

: JoeJunk3.FCv
& Data Files JOETESTO.FCV

View Trace & Control Scripts [
Qomments Current Distance Into Loop: miles
Show Current Commanded Load: Ibs

Loops: ;_;-A S
Save Results R 7 ¥ WRUVILE] Total Loop Time:  100:01:10 Current BieE v Time
e DAk Aid Time Into Loop:

Purpose
The Programmed Force Test can be used for durability or performance testing, or to simulate
real-world loading profiles.

Intended Test Procedure
This test has a fixed termination time, when the last data point has been processed for the last
loop through the selected test profile. The general testing procedure is outlined below.

= Select a test profile using the “Select Test Profile”” directory- and file-picking boxes.
= Enter the number of loops through the selected profile that you wish to execute.

= If a driving aid script file is available for the selected loading script, you may wish to click
the “Show Driving Aid” button, to bring up the driving aid display (hot commonly used).

* The “Save Results” and “Save Trace” check boxes should be set appropriately.
= A driver should start driving the vehicle at the desired testing speed.
= The “start Test” button is clicked.

®  The vehicle is driven until the test completes, while the load on the vehicle is controlled
by the selected test profile.

= When the last data point has been processed for the last time through the selected profile,
the test terminates.

*  Any saved test results may be viewed and/or a test teport printed.

Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database. For this test type, the following
additional information is saved as part of the final test results record:

= (None)
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If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace’ check box..

Special Considerations for This Test

None.
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Programmed Force Editor
This screen allows the operator to edit/create time-based force loading profiles.

=, Programmed Force Test Editor (Force vs. Time)

File: [C:lewSP\VBSrcPowerDynePC Data Files'Control
Current Mode: Force vs. Time 600
Loading Throttle Brake Duration Dwell Time 400
{Lbs) (%) (%) {Seconds) (Seconds)
200
600 0 0 10 0
700 0 0 10 0 1]
800 0 0 10 0
700 0 0 10 0
600 0 0 10 0 Add/Insert |
500 0 0 10 0
Update |
Delete ]
Clear List ]
Redraw Graph l
Help |
{500 o o [10 [o Exit |
[~ Run in Grade, not Force, Mode? Weight (Lbs) :]
[~ Run in Distance. not Time, Mode? VS A (Lbs) |:|
[~ Throttle In Speed, Not Position VS B (Lbs/MPH) :]
[~ Brake In Speed. Not Position VS C (Lbs/MPH*2) |:|

Programmed Force Test Editor Menu
Profiles may be read, written and imported when using this menu. The following is a list of menu-
items that the operator has access to along with a description on what they are used for:

New Clears out any profiles, so that the operator can enter in a new
one.

If there is a profile loaded and changes have been made then
when the operator tries to load a new one, the following
prompt will be displayed.

PowerDynePC

Current File Haz Changed; Sawve First?

[u} | Cancel |

=

If the operator presses “Yes” then any changes made to a
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profile will get save away before a new profile is created. If the
operator presses the “No”, then any changes made will not get
saved away. If the operator presses “Cancel” then the prompt
will disappear.

After the operator presses the “New”” button and any
previously loaded profiles have been saved away or not then a
blank profile will be loaded and the screen will look as follows:

&, Programmed Force Test Editar (Force vs. Time)
Flle
File: [<New File>
Current Mode: [Force vs. Time
Loading Throttle Brake Duration Dwell Time
(Lbs) ) o Gt (Bemrtd
Add/Insert |
Update |
Delete |
Clear List |
Redraw Graph |
1
08
06
04
02
[s00 [ 0 11 0 0
I~ Run in Grade, not Force, Mode?
I Run in Distance. not Time, Made?
: Help |
Weight:  A/B/C:
[ il o] | 0 Exit |

Import

Imports profiles from a . TXT file.

When the operator selects this menu item then the following
screen will display, prompting the operator the name of the
import file:

Laok in: I A Control Scripts j gl
St bt

File name: || Open I
Files of type: ITe:-:t Files [* Tut) j Cancel |

4
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Load Loads a profile.

When the operator selects this menu item then the following
screen will display prompting the operator for the name of a
previously saved away profile:

Look jn: I 2 Curves j ﬁl
Freer 0 foy

File name: | Open I
Files of twpe: IForce Curves [ FCv] =] Cancel |

4

Save Saves a profile.
Save As Saves a profile to whatever file that the operator wants to save it
to.

When the operator selects this menu item, then the following
screen will display prompting the operator for the name they
want to save the profile under:

Save As
Save_in:l 2 Curves j ﬂ
Frecre foy

Save I
Save a3 lype: IFDrce Curves [*FCy) j Cancel |

[~ DOpen as jead-anly

File narme:

4
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Change Import Delimiter

Change the delimiter that appears between values of the import
file.

Select Import File Field D elimiter |

Enter Mew Impart File Field Delimiter [ TAB® Far T ab):

Catizel |

Exit

Close out of this screen.

Programmed Force Editor Screen explanation:

The following attempts to explain the screen layout and what purpose the fields serve on the

screen.

File

Whenever the operator loads a profile, the full path and
filename will appear in this field.

Current Mode

This displays to the operator the mode that the Programmed
Force Test will operate in, the possible modes of operator are:

= Force Versus Time
= Grade Versus Time
= Force Versus Distance

®»  Grade Versus Distance

Loading (LBS)/ Grade (%0)

This is the first column of the data point of the profile and
represents the amount of loading that gets applied and can be
expressed as either a force or as a grade. When the operator
checks the checkbox labeled “Run In Grade, Not In Force
Mode”, then the load that gets applied is in terms of Grade. If it
is unchecked then the force applied is expressed in terms of
force.

Throttle (%) / MPH

This is the second column of the data point of the profile and
represents the amount of throttle to apply if there is an
integrated throttle controller. When an existing profile is loaded,
the value will be set to “0”, and will not affect the functioning
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of the script. If a value in entered and an optional throttle
controller is connected, then the vehicle’s throttle will be set to
the specified position as a percentage.

If “Throttle In Speed, Not Position” is checked, then this
column is taken to be speed targets for the throttle controller. A
speed target of “0” will make the throttle release.

Brake (%) / MPH

This is the third column of the data point of the profile and
represents the amount of throttle to apply if there is an
integrated brake controller. When an existing profile is loaded,
the value will be set to “0”, and will not affect the functioning
of the script. If a value in entered and an optional brake
controller is connected, then the vehicle’s brake will be set to
the specified position as a percentage.

If “Brake In Speed, Not Position” is checked, then this column
is taken to be speed targets for the brake controller. A speed
target of (say) “100” will make the brake controller release.

Duration (Seconds)/

Distance (Feet)

This is the fourth column of the data point of the profile and
represents when the loading is applied, The loading can either
be a function of distance or a function of time. By default, the
loading will be a function of time. To Change to distance mode,
select the checkbox on this screen labeled “Run In Distance,
Not Time Mode”. When this checkbox is selected, the 4™
column will change to read “Distance” and each entry in that
column will represent a mileage.

Dwell Time (Seconds)

In by-distance mode, the time spent at a point at zero speed
can be limited by specifying a dwell time for that point, in
seconds.

Run in Grade, not force mode

This is a checkbox that the operator can use to specify if the
loading to apply will be in terms of Force or Grade. If the
checkbox is unchecked then the loading will be in terms of
force, however if it is checked then the loading will be in terms
of grade — this can be used to simulate driving on a specific
piece of road.

Note

When running in terms of grade, then the
operator will be prompted for the weight of the
vehicle being tested along with the ABC power
coefficient.
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Run In Distance, Not Time
Mode

This 1s a checkbox that the operator can use to specify if the
load being applied will be a function of distance or time. If the
checkbox is unchecked then the loading will be a function of
time, however if it is checked then the loading applied will be a
function of time.

Weight

The weight of the vehicle.

Note

This needs to be known when the load being
applied is in terms Grade and not Force, in other
words the checkbox “Run In Grade, Not Force
Mode” is checked.

A/B/C

These are the ABC power coefficients that represent the wind
resistance exerted on a moving vehicle.

Note

This needs to be known when the load being
applied is in terms Grade and not Force, in other
words the checkbox “Run In Grade, Not Force
Mode” is checked.

Add/Insert This adds a new row of the Profile.
Update This updates a row of the Profile.
Delete This deletes a row of the Profile.

Clear List This clears the entire Profile.

RBedraw Graph

This redraws the graph after rows have been updated

Help Displays help that explains the use of “Run in Grade, not force
mode” and “Run In Distance, Not Time Mode”.
E xit Closes out of the screen

The points in these profiles specifies a target loading value, and the number of seconds for which
the specified loading should be maintained. Files may be read, written and imported using the
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related “File” menu items. Creating a new file or editing an existing file is a simple process
outlined below. The “Throttle (%)’ column has been added to support scripted loading scenatios
using the integrated throttle controller. When any existing script file is loaded, the “Throttle (%)~
values will show up as “0”, and will not affect the functioning of the script. If a value is entered,
and the optional throttle controller is connected, the vehicle’s throttle will be controlled to the
specified position (in %o).)

To Create A New Profile
= Select “New’” from the “File” menu.

= (Click in the box under the “Loading (Lbs)”’ or “Grade (%)’ column, and enter the
loading force you wish to apply.

= (lick in the box under the “Duration (Seconds)’ or “Distance (Feet)’ column, and
enter the number of seconds for which you wish the load to be applied.

= (Click the “Add/Insert’ button.
= Repeat as necessary.

To Edit An Existing Profile
= Select “Load” from the “File” menu, and select a file to load.

= Edit the existing profile data as described above.
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Programmed Speed
This test allows the operator to apply a time-based speed control to the vehicle.

Note

This test is very similar to the “Programmed Force Test”, except that the systems
speed is controlled, rather than the applied loading force.

Programmed Speed Test

File Loaded; Waiting For Start Test Command...

Start Test Select Test Profile
B

& PDCode 't
Load Curve & vBsic SPDCRVD1.SCY

&8 PowerDynePC

. & Data Files

View Trace & Control Scripts =]
Comments

Loops: _
Save Results Rl Total Loop Time: 0:00:01:10
Save Trace Use Vehicle Controller Time Into Loop:

Purpose
The Programmed Speed Test can be used for durability or performance testing, or to simulate
real-world loading profiles.

Frint Results

Intended Test Procedure

This test has a fixed termination time, when the last data point has been processed for the last
loop through the selected test profile. The general testing procedure is outlined below.

= Select a test profile using the “Select Test Profile”” directory- and file-picking boxes.

* Enter the number of loops through the selected profile that you wish to execute.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.

= A driver should start driving the vehicle at the desired testing speed.

= The “Start Test” button is clicked.

® The vehicle is driven until the test completes, while the load on the vehicle is controlled
by the selected test profile.

®  When the last data point has been processed for the last time through the selected profile,
the test terminates.

* Any saved test results may be viewed and/or a test report printed.

Results Obtained
If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
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about the test session, is saved to the application’s database. For this test type, the following
additional information is saved as part of the final test results record:

= (None)
If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all

input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “‘Save Trace” check box..

Special Considerations for This Test

None.
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Programmed Speed Editor
This screen allows the operator to edit/create time-based speed control profiles and is very similar
in operation to the Programmed Force Editor.

. Programmed Speed Test Editor E2

Fi

Bedraw Graph

le
File: [C:\PDCode\VBSicAPowerDynePC\D ata Files\Control Scripts\Spdere01_scv
Speed Throttle Brake Duration
[MPH] (=] (%) [Seconds]
30 0 0 10 Add/Insert |
35 1] 1} 10
40 1} 1] 10
45 0 0 10 | Update |
40 1] 1} 10
35 0 0 10 Delete
[ [ — |
Clear List |

50

30
20

ko jo Jo |10 0
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PRO Script Test
This test allows the operator to play back a pre-defined loading script, with more advanced
control options than the programmed force or speed routines.

PRO Test Script —

Test Stoppd .

Start Test Script BIG HILL 01.CSV |
: Name Big Hill Climb 4|
Print Results Line # | W 10S @20

View Trace =
it Mode | Target| Ramp| StepTime 1|
Dyno [\Veh Sii | | Test Time 1
Ssave BTesuIts Throttle [Speec | | | Step Dist 0.531
EXELLEC0 Brake | | Test Dist 0.565)

Purpose
The PRO Script Test can be used for durability or performance testing, or to simulate real-world
loading profiles.

Intended Test Procedure

This test has a fixed termination time, when the last script point has been processed; however, the
duration and/or distance covered during testing may not be defined, since various logical control
options are available. The general testing procedure is outlined below.

= Select a test profile using the “Select Script’ file-picking box.
* The “Save Results” and “Save Trace” check boxes should be set appropriately.
= A driver should start driving the vehicle at the desired testing speed.

® Be aware that PRO Scripts can include steps that wait for the operator click a “Continue”
button, which will only appear on this screen when required.

= The “Start Test” button is clicked.

® The vehicle is driven until the test completes, while the load on the vehicle is controlled
by the selected test profile.

®  When the last data point has been processed for the last time through the selected profile,
the test terminates.

* Any saved test results may be viewed and/or a test report printed.

Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database. For this test type, the following
additional information is saved as part of the final test results record:

= (None)
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If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace’ check box..

Special Considerations for This Test

None.
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PRO Script Editor
This screen allows the operator to create/edit scripts for use in the PRO Script Test.

. PRO Test Script Editor [C:\NewSP\VBSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CSV]
File Edit
Script Name <New Script>
Line # | Step Type IDescliption A|
Set Dyno Values i Set grade
‘Wait On User Click Wait for click
Set Dyno Values Set grade
Wait On User Click Wait for click
Set Dyno Values Set grade
B| Wait On User Click Wait for click
Set Dyno Values Set grade
‘Wait On User Click Wait for click
Set Dyno Values Set grade
10| Wait On User Click Wait for click
11| Set Dyno Values Set grade
121Wait On User Click Wait for click _,L,
< >
Step Type lSel Dyno Values :]
Description ls et grade
i~ Dyno Loading Parameter
Control Mode Veh Sim v Vehicle Weight 3000.00
Target Value 0.00 Power @ 50 MPH 10.00
Ramp Mode off Inertia Simulation off
Fixed Time 0.00 Road Grade 0.00
Units / Second 0.00

Basic notes:
1) The scripting logic provided allows the use of up to 50 general purpose variables.

2)  When scripts are executed, one line of the script is processed every 0.01 seconds (100
lines / second). This prevents execution of a sctipt from interfering with the control
functions of the dynamometer control software.

3) While you can assign a description to each line in a script, the description may not be
visible to the operator for most commands, since execution passes through each script
line very quickly. Concentrate on assigning good desctiptions to lines in your script that
are of the various “Skip On xxx” types, since scripts will usually be waiting (looping) on
such a command during execution.

4) The scripting logic provided does not include explicit LOOP commands. Rather, looping
is implemented using the various “Skip On xxx” commands and the “Go To Line”
command. For example, to implement a counted loop with 5 iterations:

a) (Line 1) Set Variable (1, =0)

b) <Control commands in your loop...>
¢) Increment Variable (1, +1)

d) Skip On Variable (1, >=5)

e) Go To Line (1)
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f) End Of Script

5) The normal Windows Cut/Copy/Paste commands all work as usual, but on a line-by-line
basis — these commands operate on all selected lines — you can select multiple lines by
holding down the “Shift” key while scrolling through the list, or by holding down the
“Shift” key and clicking on a second point in the list (to define a range).

6) You can Insert/Delete lines using the “Insert” and “Delete” options on the “Edit” menu.

7)  When you insert or delete a line or a range of lines, the line number in all “Go To Line”
commands in the script will be adjusted as well as possible, but it is still possible for the
line numbers to be disturbed.

8) If you paste a block of lines, the line numbers in “Go To Line” commands in the pasted-
in block will be adjusted as well as possible, but it is still possible for the line numbers to

be disturbed.
The PRO Script test scripts currently support the following command types.
Set Dyno Load Controller Values (load, ramping, etc)
Set Throttle Controller Values (load, ramping, etc)
Set Brake Controller Values (load, ramping, etc)
Set Variable (to constant)
Increment Variable (by constant)
Skip Next Command On
Step Time (> constant)
Test Time (> constant)
Step Distance (> constant)
Test Distance (> constant)
Variable Value (<= constant, >= constant, cither)
System Channel Value (<= constant, >= constant, either)
Wait For User Click
Go To Line (#)
End Script

Detailed information on each command type is given below.
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Set Dyno Load Controller Values (load, ramping, etc)

. PRO Test Script Editor [C:\NewSP\¥BSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥]

File Edit
Script Name <New Script>
Line # | Step Type ]Descripkion Al
1§ Set Dyno Values i Set grade _l
2| ait On User Click ‘Wait for click
3| Set Dyno Values Set grade
4| Wait On User Click Wait for click
5| Set Dyno Values Set grade
6| Wait On User Click Wait for click
7| Set Dyno Values Set grade
8)Wait On User Click Wait for click
9| Set Dyno Values Set grade
10| Wait On User Click Wait for click
11| Set Dyno Values Set grade
121/ ait On User Click Wait for click __’L‘
4 I »
Step Type ISel Dyno Values =l
Description Iset grade
i~ Dyno Loading P

Control Mode |Veh Sim ﬂ Vehicle Weight 3000.00
Target Value 0.00 Power @ 50 MPH 10.00
Ramp Mode off Inertia Simulation off |
Fixed Time 0.00 Road Grade 0.00

Units / Second 0.00

y

Control Mode

Specify the control mode for the dynamometer (off, manual, force, power, speed,
acceleration, engine RPM, vehicle simulation).

Target Value
For all modes except vehicle simulation, the target loading value for the selected mode.
Ramp Mode

For all modes except vehicle simulation, the ramping mode to use for the selected mode.
Fixed time means all loading changes should be accomplished in the number of seconds
specified, while Units/Second means to ramp from the cutrent value to the specified
value at a rate of xxx units per second.

Fixed Time

The number of seconds to use in fixed-time ramping mode (if selected).
Units/Second

The number of units to ramp by per second (if selected).

Vehicle Weight
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For vehicle simulation mode only, the vehicle weight to use for inertial and road grade
loading.

Power (@ 50 MPH

For vehicle simulation mode only, establishes the vehicle drag loading curve by specifying
one point on that curve.

Inertia Simulation

For vehicle simulation mode only, enables or disables simulation of the vehicle’s weight.
If disabled, the vehicle loading will be based on the dynamometer’s weight.

Road Grade

For vehicle simulation mode only, specifies the road grade to be used in loading the
vehicle, in percent.
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Set Throttle Controller Values (load, ramping, etc)

. PRO Test Script Editor [C:\NewSP\¥BSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥]

File Edit
Script Name <New Script>
Line # | Step Type ]Descripkion A!
1| Set Dyno Values Set grade _]
2|'wWait On User Click ‘Wait for click
3| Set Dyno Values Set grade
4| Wait On User Click Wait for click
5| Set Dyno Values Set grade
6| Wait On User Click Wait for click
7| Set Dyno Values Set grade
8)Wait On User Click Wait for click
9| Set Dyno Values Set grade
10| Wait On User Click Wait for click
11| Set Dyno Values Set grade
121/ ait On User Click Wait for click JL‘
4 I »
Step Type Set Thiottle Values =
Description Set grade

i~ Throttle Controller Value:

Control Mode |ort El
Target Yalue 0.00
Ramp Mode ——
Fixed Time 0.00
Units / Second 0.00
Control Mode

Specify the control mode for the throttle controller (off, position, force, power, speed,
acceleration, engine RPM, engine torque).

Target Value
The target loading value for the selected mode.

Ramp Mode

The ramping mode to use for the selected mode. Fixed time means all loading changes
should be accomplished in the number of seconds specified, while Units/Second means
to ramp from the current value to the specified value at a rate of xxx units per second.

Fixed Time
The number of seconds to use in fixed-time ramping mode (if selected).

Units/Second

The number of units to ramp by per second (if selected).
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Set Brake Controller Values (load, ramping, etc)

. PRO Test Script Editor [C:\NewSP\¥BSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥]

File Edit
Script Name <New Script>
Line # | Step Type ]Descripkion A!
1| Set Dyno Values Set grade _]
2|'wWait On User Click ‘Wait for click
3| Set Dyno Values Set grade
4| Wait On User Click Wait for click
5| Set Dyno Values Set grade
6| Wait On User Click Wait for click
7| Set Dyno Values Set grade
8)Wait On User Click Wait for click
9| Set Dyno Values Set grade
10| Wait On User Click Wait for click
11| Set Dyno Values Set grade
121w ait On User Click Wait for click JL‘
4 I »
Step Type =

Description |Sel grade

i~ Brake Controller Value:

Control Mode |ort El
Target Yalue 0.00
Ramp Mode ——
Fixed Time 0.00
Units / Second 0.00
Control Mode

Specify the control mode for the brake controller (off, position, force, power, speed,
acceleration).

Target Value
The target loading value for the selected mode.

Ramp Mode

The ramping mode to use for the selected mode. Fixed time means all loading changes
should be accomplished in the number of seconds specified, while Units/Second means
to ramp from the current value to the specified value at a rate of xxx units per second.

Fixed Time
The number of seconds to use in fixed-time ramping mode (if selected).

Units/Second

The number of units to ramp by per second (if selected).
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Set Variable (to constant)

. PRO Test Script Editor [C:\NewSP\VBSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥] [_ O] x|

Set grade
Wait for click
Set grade
Wait for click
Set grade
Wait for click
Set grade
‘Wait for click
Set grade
“Wait for click
Set grade

W

Variable Index
Specifies which of the available general purpose vatiables to affect.
New Value

Specifies the value that the variable should be set to.
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Increment Variable (by constant)

. PRO Test Script Editor [C:\NewSP\VBSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥] [_ O] x|

<New Script>

Set grade
Wait for click
Set grade
Wait for click
Set grade
Wait for click
Set grade
‘Wait for click
Set grade
“Wait for click
Set grade

Variable Index
Specifies which of the available general purpose vatiables to affect.

Increment

Specifies the value that should be added to the variable (can be + or -).
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Skip Next Command On Step Time (> constant)

. PRO Test Script Editor [C:\NewSP\VBSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥] [_ O] x|

Set grade
Wait for click
Set grade
Wait for click
Set grade
Wait for click
Set grade
‘Wait for click
Set grade
“Wait for click
Set grade

W

Time Limit

The number of seconds into the current step that should cause execution to skip the next
line of the script.
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Skip Next Command On Test Time (> constant)

. PRO Test Script Editor [C:\NewSP\VBSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥] [_ O] x|

Set grade
Wait for click
Set grade
Wait for click
Set grade
Wait for click
Set grade
‘Wait for click
Set grade
“Wait for click
Set Dyno Values Set grade
it O W

Time Limit

The number of seconds into the current test that should cause execution to skip the next
line of the script.
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Skip Next Command On Step Distance (> constant)

. PRO Test Script Editor [C:\NewSP\VBSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥] [_ O] x|

Set grade
Wait for click
Set grade
Wait for click
Set grade
Wait for click
Set grade
‘Wait for click
Set grade
“Wait for click
Set grade

W

Distance Limit

The distance into the current step that should cause execution to skip the next line of the
sctipt.
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Skip Next Command On Test Distance (> constant)

. PRO Test Script Editor [C:\NewSP\VBSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥] [_ O] x|

Set grade
Wait for click
Set grade
Wait for click
Set grade
Wait for click
Set grade
‘Wait for click
Set grade
“Wait for click
Set Dyno Values Set grade
it O W

Distance Limit

The distance into the current test that should cause execution to skip the next line of the
sctipt.
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Skip Next Command On Variable Value (<= constant, >= constant, either)

. PRO Test Script Editor [C:\NewSP\YBSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.C5V¥]

File Edit
Script Name <New Script>
Line # | Step Type | Desciiption af
1| Set Dyno Values Set grade _]
2|'Wait On User Click Wait for click
3| Set Dyno Values Set grade
4|'wait On User Click Wait for click
5| Set Dyno Values Set grade
6| Wait On User Click Wait for click
7| Set Dyno Values Set grade
8)Wait On User Click Wait for click
9| Set Dyno Values Set grade
10| Wait On User Click ‘Wait for click
11| Set Dyno Values Set grade
121/ ait On User Click ‘Wait for click _‘L‘
4 I »
Step Type Skip On Variable X
Description Iset grade
i~ Skip On Variable Value P:
Variable Index 0
Skip If <= off
<= Limit 0
Skip If >= off
>= Limit [1]
Variable Index

Identifies which of the available general purpose variables should be used for this
comparison.

Skip If <=
If enabled, the variable will be checked against the “<= Limit” value.
<= Limit
If the variable’s value is <= this value, execution will skip the next line in the script.
Skip If >=
If enabled, the variable will be checked against the “>= Limit” value.
>= Limit

If the variable’s value is >= this value, execution will skip the next line in the script.

163



Skip Next Command On System Channel Value (<= constant, >= constant, either)

. PRO Test Script Editor [C:\NewSP\¥BSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥]

File Edit
Script Name <New Script>
Line # | Step Type ]Descripkion Al
1| Set Dyno Values Set grade _l
2| ait On User Click ‘Wait for click
3| Set Dyno Values Set grade
4| Wait On User Click Wait for click
5| Set Dyno Values Set grade
6| Wait On User Click Wait for click
7| Set Dyno Values Set grade
8)Wait On User Click Wait for click
9| Set Dyno Values Set grade
10| Wait On User Click Wait for click
11| Set Dyno Values Set grade
121 wait On User Click Wait for click __’L‘
4 I »
Step Type =

Description Iset grade

i~ Skip On System Channel Value P:

Channel Index |Test Time =l
Skip If <= oif
<= Limit liu
Skip If >= —
>= Limit liu
Channel Index
Identifies which of the available system channels should be used for this compatison.
Skip If <=
If enabled, the channel will be checked against the “<= Limit” value.
<= Limit
If the channel’s value is <= this value, execution will skip the next line in the script.
Skip If >=
If enabled, the channel will be checked against the “>= Limit” value.
>= Limit

If the channel’s value is >= this value, execution will skip the next line in the script.
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Wait For User Click

. PRO Test Script Editor [C:\NewSP\VBSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥] [_ O] x|

<New Script>

Set grade
Wait for click
Set grade
Wait for click
Set grade
Wait for click
Set grade
‘Wait for click
Set grade
| Wait On User Click “Wait for click
Set Dyno Values Set grade

Wait On User C

This command displays a button on the scripting test display, and waits for the operator to click
on that button. Useful for points in a script where the operator is required to perform some
action.
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Go To Line (#)

. PRO Test Script Editor [C:\NewSP\VBSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥] [_ O] x|

<New Script>

Set grade
Wait for click
Set grade
Wait for click
Set grade
Wait for click
Set grade
‘Wait for click
Set grade
“Wait for click
Set grade

W

Causes script execution to immediately jump to the specified line number.

Useful for looping, and also conditional script flow control.
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End Script

. PRO Test Script Editor [C:\NewSP\VBSrc\PowerDynePC\Data Files\PRO Script Files\BIG HILL 01.CS¥] [_ O] x|

Set grade
Wait for click
Set grade
“wait for click
Set grade
Wait for click
Set grade
‘Wait for click
9| Set grade
] “Wait for click
Set grade
 Wait for
E

This command causes sctipt execution to terminate immediately.
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Quarter Mile Sprint
This test allows the operator to simulate a 1/4-mile sprint race with the vehicle.

Timed Quarter Mile Sprinf==us

StartTest Vehicle Weight: Distance
Pwr @ 50 MPH: = 1i4 Mile
Brint Results Simulated Inertia: 60 Feet

View Trace Do 1/8 Mile Run 330
Comments Use Timing Lights (1/18) 660

Save Results LS8 L0 a S 1000
Rollout (Inches) 11.30 y Reaction
. Set ETs & Other Options

Purpose

The Timed Quarter Mile Sprint test allows the operator to simulate a 1/4-mile sprint race on the
dynamometer. The results of these tests are generally within 0.1 to 0.2 seconds of the actual times
recorded by a vehicle at a drag strip (if accurate vehicle loading parameters are used).

Intended Test Procedure
This test has a fixed termination time, when the vehicle has traveled 1/4 mile. The general testing
procedure is outlined below.

* The “Vehicle Weight” ficld will default to the weight entered for the vehicle currently
selected for testing. The operator may change this weight if desired.

* The “Pwr @ 50 MPH” ficld will default to the value entered for the vehicle currently
selected for testing. The operator may change this value if desired.

* The “Simulated Inertia” check box determines whether inertia simulation will be used or
not. Mustang Dynamometer recommends that this option always be used.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.

»  Optionally select use of the timing lights (tree), use of pro tree timing, and ¥4 or 1/8" mile
track lengths.

= Specify your vehicle’s roll out distance (used for reaction timing). If you stage very deeply,
this value can approach 0.00, but can not be 0.00.

®= Use the “Set Ets & Other Options” button to access an additional settings form
(described below).

= The “Start Test” button is clicked.

* The vehicle is accelerated as quickly as possible through a distance of 1/4 mile. Test timing
begins as soon as the vehicle’s speed exceeds 0.1 MPH.

® The test terminates when the vehicle has traveled 14 mile. The “Stop Test” button may
be used to terminate a test you do not wish to finish.
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®  Use the “Cancel Test” button to cancel a test when the tree is showing,

®  Once the test is complete, the dynamometer’s PAU is used to stop the system, to avoid
wear to the vehicle’s brakes.

* Any saved test results may be viewed and/or a test report printed.
Results Obtained
If the “save Results” check box is checked, a record that this type of test was performed on the

currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

® Time to 1/4 mile, 60 feet, 100, 200, 300 and 400 yards.

= Speed at 1/4 mile, 60 feet, 100, 200, 300 and 400 yards.

* Reaction Time

If the “save Trace” check box is checked, this test generates strip-chart style trace data for all

input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test
* Do not let the vehicle roll until you are read to start the test.

= As soon as the vehicle starts rolling, the test will start timing.

®  Drive like you are at the drag strip (including being very careful!)
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Options Under the “Set Ets & Other Options” Button
This form lets you set various options for the /4 mile test routine.

w. Dragstiip Tree Options =] B3
Your ET: 15.50
Staged->Start Delay, Min: 1.00
Staged->Start Delay, Max: 1.50
Use Opponent:
Opponent's ET: 13.50
Use Left Side (Else Right)
OK Cancel |
Your ET

Your estimated /4 mile ET, used for staggered starts on the timing lights.
Staged->Start Delay, Min

Staged->Start Delay, Max

Used to set the minimum and maximum delays from when you start the test until the tree
starts turning on the lights.

Use Opponent

If checked, the opposite side of the tree will be driven appropriately for the opponent you
have described.

Opponent’s ET
Your opponent’s estimated /4 mile ET, used for staggered starts on the timing lights.

Use Left Side (Else Right)

If checked, you should follow the left side of the tree, otherwise you should follow the
right side of the tree.
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Standing Start Acceleration
This test allows the operator to simulate a 0-60 type standing start acceleration run with the
vehicle.

Standing Start Acceleratiniys

Waiting For Test Start Command o

Vehicle Weight: PYE]<2 Time To Speed:

Pwr @ 50 MPH: 17 8 Distance:
Print Results Simulated Inertia:

View Trace ERETETTTLE [ 60fS
Comments

Save Results
Save Trace

Purpose
This test allows the operator to simulate a 0-60 type standing start acceleration run with the
vehicle.

Intended Test Procedure
This test has a fixed termination time, when the vehicle has reached the specified top speed. The
general testing procedure is outlined below.

* The “Vehicle Weight” ficld will default to the weight entered for the vehicle currently
selected for testing. The operator may change this weight if desired.

* The “Pwr @ 50 MPH” ficld will default to the value entered for the vehicle currently
selected for testing. The operator may change this value if desired.

* The “Simulated Inertia” check box determines whether inertia simulation will be used or
not. Mustang Dynamometer recommends that this option always be used.

*  The “Top Speed” value should be entered, typically 50, 60 or 100 MPH.
* The “Save Results” and “Save Trace” check boxes should be set appropriately.
* The “Start Test” button is clicked.

® The vehicle is accelerated as quickly as possible to the specified top speed. Test timing
begins as soon as the vehicle’s speed exceeds 0.1 MPH.

®  The test terminates when the vehicle reaches the specified top speed. The “Stop Test”
button may be used to terminate a test you do not wish to finish.

®  Once the test is complete, the dynamometer’s PAU is used to stop the system, to avoid
wear to the vehicle’s brakes.

* Any saved test results may be viewed and/or a test report printed.
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Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

=  Top speed accelerated to.
* Time required to reach specified top speed.
If the “save Trace” check box is checked, this test generates strip-chart style trace data for all

input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test
* Do not let the vehicle roll until you are read to start the test.

= As soon as the vehicle starts rolling, the test will start timing.

® Drive like you are at the drag strip (including being very carefull
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Passing Acceleration
This test allows the operator to simulate a 50-70 type passing acceleration run with the vehicle.

Passing Acceleration Test = ns

Test Started...

Vehicle Weight: 4750 Time To Speed:

Xi Pwr @ 50 MPH: 17 8= istance:
Print Results Simulated Inertia

View Trace Start Speed:
Comments ERETET TN ; N

Save Results
Save Trace

Purpose
This test allows the operator to simulate a 50-70 type passing acceleration run with the vehicle.

Intended Test Procedure
This test has a fixed termination time, when the vehicle has reached the specified top speed. The
general testing procedure is outlined below.

* The “Vehicle Weight” field will default to the weight entered for the vehicle currently
selected for testing. The operator may change this weight if desired.

®= The “Pwr @ 50 MPH” ficld will default to the value entered for the vehicle currently
selected for testing. The operator may change this value if desired.

®*  The “Simulated Inertia”’ check box determines whether inertia simulation will be used or
not. Mustang Dynamometer recommends that this option always be used.

®  The “Start Speed” value should be entered, typically 30 or 50 MPH.

*  The “Top Speed” value should be entered, typically 50 or 70 MPH.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.

® The “Start Test” button is clicked.

= The vehicle is driven just below the starting speed, and then accelerated as quickly as
possible to the specified top speed. Test timing begins as soon as the vehicle’s speed

exceeds the specified starting speed.

® The test terminates when the vehicle reaches the specified top speed. The “Stop Test”
button may be used to terminate a test you do not wish to finish.

®  Once the test is complete, the dynamometer’s PAU is used to stop the system, to avoid
wear to the vehicle’s brakes.

* Any saved test results may be viewed and/or a test report printed.
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Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

= Starting speed.

= Top speed.

® Time required to accelerate from the specified starting speed to the specified top speed.
If the “save Trace” check box is checked, this test generates strip-chart style trace data for all

input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test
* Do not let the vehicle roll until you are read to start the test.

= As soon as the vehicle exceeds the specified starting speed, the test will start timing.

® Drive like you are at the drag strip (including being very careful)!
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200-Yard Roll-On
This test allows the operator to simulate a 200-yard roll-on acceleration run with the vehicle.

200 Yard Roll-On'Test

Test Started...

Vehicle Weight: A750 B
Pwr @ 50 MPH: 17 8

Print Results Simulated Inertia

View Trace
Comments ESERETTTLH

Save Results
Save Trace

Purpose
This test allows the operator to simulate a 200-yard roll-on acceleration run with the vehicle. (This
test is more popular with motorcycle testers than with automotive testers.)

Intended Test Procedure
This test has a fixed termination time, when the vehicle has traveled 200 yards after reaching the
specified starting speed. The general testing procedure is outlined below.

* The “Vehicle Weight” field will default to the weight entered for the vehicle currently
selected for testing. The operator may change this weight if desired.

* The “Pwr @ 50 MPH” ficld will default to the value entered for the vehicle currently
selected for testing. The operator may change this value if desired.

®*  The “Simulated Inertia”’ check box determines whether inertia simulation will be used or
not. Mustang Dynamometer recommends that this option always be used.

®  The “Start Speed” value should be entered, typically 50 or 60 MPH.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.

® The “Start Test” button is clicked.

® The vehicle is driven just below the starting speed, and then accelerated as quickly as
possible to cover 200 yards. Test timing begins as soon as the vehicle’s speed exceeds the

specified starting speed.

®  The test terminates when the vehicle travels 200 yards after reaching the specified starting
speed. The “Stop Test” button may be used to terminate a test you do not wish to finish.

®  Once the test is complete, the dynamometer’s PAU is used to stop the system, to avoid
wear to the vehicle’s brakes.

* Any saved test results may be viewed and/or a test report printed.
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Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

= Starting speed.

*  Time required to cover 200 yards.

= Speed at 200 yards after starting speed is reached.

If the “save Trace” check box is checked, this test generates strip-chart style trace data for all

input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test
* Do not let the vehicle roll until you are read to start the test.

= As soon as the vehicle exceeds the specified starting speed, the test will start timing.

= Drive like you are at the drag strip (including being very careful)!
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Drivers Trace (IM240/FTP/etc)
This test allows the operator to perform a (non-certified) IM-240/FTP/etc. type transient
emissions test.

Fle Options & Start Test L Lift Fan Vehicle Controller Options

PID TIME

snter Waiting For Test Start Command

60""’ 20t Weight: | 7500 Pwr@50MPH | 23.1[8E5 Simulated Inertia: O  Use Vehicle Controller
54
48
42
36
30
24
18
12
6
0

PID OUT
HP ERR

Note

Please note that the screen contains two sections, the first section is the Big Window
that only displays a certain number of second of the drivers trace which can be
configured by selecting from the “Options” menu, the menu item “Show Time”
and then selecting how many second the operator wants to display. The Second
window displays the entire trace and can either be turned on or off by selecting from
the “Options’” menu the menu item “Show Whole Trace”.

Purpose
This test allows the operator to perform A (non-cettified) IM-240/FTIP/etc. type transient
emissions test.

Intended Test Procedure
This test has a fixed termination time, when the vehicle has completed the emissions testing
profile. The general testing procedure is outlined below.

* The “Vehicle Weight” ficld will default to the weight entered for the vehicle currently
selected for testing. The operator may change this weight if desired.

® The “Pwr @ 50 MPH” ficld will default to the value entered for the vehicle currently
selected for testing. The operator may change this value if desired.

* The “Simulated Inertia” check box determines whether inertia simulation will be used or
not. Mustang Dynamometer recommends that this option always be used.
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* The “Use Vehicle Controller’ check box enables use of the optional throttle and brake
actuators.

® The desired emissions driving profile should be selected using the “Load Trace” option
on the “File” menu.

®  The desired display options should be selected using the entries on the “‘Options” menu.
* The “Save Results” and “Save Trace” check boxes should be set appropriately.
® The “Start Test” button is clicked.

® The vehicle is driven so that the speed-indicating arrow stays between the two (2) blue
lines, or very near the green line if the blue lines are not displayed. This test displays a
speed profile that the driver is required to follow to perform the emissions test. The
driver will find that driving to the displayed trace grows easier with practice.

® The test terminates when the vehicle completes the selected driving trace. The “Stop
Test” button may be used to terminate a test you do not wish to finish.

*  Any saved test results may be viewed and/or a test teport printed.

Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

* Emissions test specific data is recorded, including strip-chart data for each exhaust gas
component, vehicle speed, and profile specified speed.

If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace’ check box.

Special Considerations for This Test
= A non-integrated emissions analyzer may be used as an alternative to the optional
integrated Andros 5-gas bench.
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Drivers Trace Menu System

The following is a list of the menu item and a description of their functionality.

File
Load Trace | This option displays the following dialog that
allows the operator to load a previously saved
drivers trace.
Look jr: I — Drivers Traces j gl
] 505 MT Trace.Tre Fed Hiway Trace. Trc
Bar 31 Int Trace.Trc FTP Trace.Trc
ECE 15044 Trace.Tic 1M240 Trace. Tre
ECE 1504 M Trace.Tic Japanese 10 Trace. Trc
Elec. Hiway Trace Trc Japanese 11 Trace . Tre
Elec. Urban Trace. Tre
File name: || Dpen I
Files of type: [ Trace Files [~ Tre) =l Cancel |
u} d-on
™ Open as read-only >
Exit Close out of the drivers trace.
Options
Save Results When this menu item is selected
then the test results will get saved
away so that the operator can view
and print them out using the
“Drivers Trace Test Results
Viewer”. If it is not selected then
the test results do not get saved and
therefore cannot be printed and
viewed. When this menu item is
selected the operator also has the
ability to edit comments using the
‘“Comment Editor”.

Save Trace Data When this menu item is selected
then the trace results will get saved
away so that the operator can view
and print them out using the
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“Graph Viewer”.

Show Shift Points Displays the shift points in the
drivers trace when selected.

Show Error Lines Displays the minimum and
maximum error lines in the drivers
trace when selected.

Show Whole Trace This will display the entire drivers

trace when selected.

Show Time Bars

Displays the vertical bars that
indicate the portion of the total
trace that the large graph window is
currently showing will be displayed
on the entire trace window when
selected.

Use Thick Lines Draws the lines of the drivers trace
thicker when selected.

Show Time The numbers of seconds of the
driving trace to show in the big
window.

Demo Mode Run the drivers trace automatically,

this could be used for training
purposes.

Record Trace Values

If checked, then the last (3) ADR-

On Last (3) ADR 2000 I/O board analog input
Channels channel values will be over-written
with the target speed, minimum
speed, and maximum speed values.
Results
Print Results Print out the test results.
View/Print Results Displays the Drivers Trace Test

Result Viewer when selected, to see
an example of this please refer the
chapter 9 under the heading
“Displays the Drivers Trace Test
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Result Viewer”.

Note

This menu item is
enabled only when
menu item “Save
Results” off of the
“Options” menu is
selected.

View/Print Trace

Displays the Graph Viewer when
selected, to see an example of this
please refer to chapter 9 under the
heading “Graph Viewer”.

Note

This menu item is
enabled only when
menu item “Save
Trace Data” off of
the “Options” menu
is selected.

Edit Comments

Displays the Comment Editor so
that the operator can enter
comments for the test run and save
them away. For an example of what
this looks like please refer to
chapter 9 under the heading

‘“Comment Editor”.

Note

Before a drivers trace is initiated, this menu is
disabled, and become enabled only after a drivers
trace has been performed.

Start Test

Starts the test.
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Stop Test

Stop the test.

Note

This menu will initially be disabled, and becomes
enabled only after the operator has selected the

“Start Test” menu.

Lift

This allows the operator to raise and lower the lifts.

Fan

This allows the operator to turn on and off the fan.

Vehicle Controller Options

Throttle/Brake Look-Ahead
Time (#.#)

Number of seconds to look
ahead in the trace for
throttle/brake speed targets —
helps tracking.

Default: 0.5 seconds.

Use Throttle/Brake Specific
Speed Targets

If checked, the throttle and
brake actuator speed targets
will come from the optional
3" column of values in the
trace file. You can “tweak”
the tracking of the
throttle/brake actuators by
specifying these values, which
will appear as white lines on
the trace display. You only
have to provide these values
for points you want to
“tweak”, not every point.

Each point in those files
looks like this:

Normal:
Point# = speed
Add grade only:

Point# = speed, %ograde
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Add actuator speed only:

Point# = speed, ,
throttle/brake speed target

Add both grade and target:

Point# = speed, %grade,
throttle/brake speed target

Default: Off

Overspeed Speed Limit For
Immediate Throttle-Brake
#H.H)

The over-speed limit to
trigger an immediate
transition from throttle to
brake control, in MPH.

Default: 2.0 MPH.

Overspeed On-Target/High
Speed Limit For Throttle-
>Brake (#.#)

The over-speed limit to
eventually trigger a transition
from throttle to brakes, in
MPH. Speed must remain
this much too high for
“Overspeed Time Limit For
Throttle->Brake” seconds to
trigger a transition.

Default: 0.1 MPH.

Overspeed Time Limit For
Throttle->Brake (#.#)

How long the speed error can
be >= the value above, in
seconds, before a transition
to braking.

Default: 5.0 seconds.

Underspeed Speed Limit For
Immediate Brake->Throttle
#H)

The under-speed limit to
trigger an immediate
transition from brake to
throttle control, in MPH.

Default: 2.0 MPH.

Underspeed On-Target/High
Speed Limit For Brake-
>Throttle (#.#)

The under-speed limit to
eventually trigger a transition
from brakes to throttle, in
MPH. Speed must remain
this much too low for
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“Underspeed Time Limit For
Brake->Throttle” seconds to
trigger a transition.

Default: 0.1 MPH.

Underspeed Time Limit For
Brake->Throttle (#.#)

How long the speed error can
be >= the value above, in

seconds, before a transition
to throttle.

Default: 2.0 seconds.
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ASM 50115
This test allows the operator to perform a (non-cettified) ASM 50/15 type emissions test.

Waltlng' For Test Start Command

Start Test Vehicle Weight: 4750

A
8 4
Testing Power: 19.0[52=
Print Results Simulated Inertia

Testing Phase:

Yiew lrace
Comments EERullslsMIT N

Running Time:
Save Results
Save Trac-e_ l:

Purpose
This test allows the operator to petform a (non-cettified) ASM 50/15 type emissions test. This
test requires the optional Andros 5-gas analyzer bench to be meaningful.

Intended Test Procedure
This test has a fixed termination time, when the vehicle has completed the specified emissions
sampling times. The general testing procedure is outlined below.

* The “Vehicle Weight” field will default to the weight entered for the vehicle currently
selected for testing. The operator may change this weight if desired.

* The “Testing Power” ficld’s value will automatically be set to the “Vehicle Weight” ficld
divided by 250, or the operator can manually over-ride this default value.

®*  The “Simulated Inertia”’ check box determines whether inertia simulation will be used or
not. Mustang Dynamometer recommends that this option always be used.

= The desired emissions “Settling Time” and “Running Time” values should be entered.
* The “Save Results” and “Save Trace” check boxes should be set appropriately.
= The “Start Test” button is clicked.

® The vehicle is driven so that the speed-indicating bar stays within the green section of the
speed indicator. If the vehicle’s speed falls outside of the green range, testing is re-started.

® The test terminates when the vehicle completes the emissions test. The “Stop Test”
button may be used to terminate a test you do not wish to finish.

*  Any saved test results may be viewed and/or a test report printed.

Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.
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For this test type, the following additional information is saved as part of the final test results
record:

= Average exhaust gas concentrations of each of the gasses of interest.
If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all

input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test

None.
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ASM 25/25
This test allows the operator to perform a (non-certified) ASM 25/25 type emissions test.

ASM 25725 Test

Waiting For Test Start Command

Start Test RGUEER L1314 [IE)<4% Testing Phase:
A
v

Testing Power: 1585
Print Results Simulated Inertia

View Trace
Comments EEEul-RIluH ‘ 3

Running Time:
Save Results g
ce) lll—

Purpose
This test allows the operator to petform a (non-cettified) ASM 25/25 type emissions test. This
test requires the optional Andros 5-gas analyzer bench to be meaningful.

Intended Test Procedure
This test has a fixed termination time, when the vehicle has completed the specified emissions
sampling times. The general testing procedure is outlined below.

* The “Vehicle Weight” field will default to the weight entered for the vehicle currently
selected for testing. The operator may change this weight if desired.

* The “Testing Power” ficld’s value will automatically be set to the “Vehicle Weight” ficld
divided by 300, or the operator can manually over-ride this default value.

®*  The “Simulated Inertia”’ check box determines whether inertia simulation will be used or
not. Mustang Dynamometer recommends that this option always be used.

= The desired emissions “Settling Time” and “Running Time” values should be entered.
* The “Save Results” and “Save Trace” check boxes should be set appropriately.
= The “Start Test” button is clicked.

® The vehicle is driven so that the speed-indicating bar stays within the green section of the
speed indicator. If the vehicle’s speed falls outside of the green range, testing is re-started.

® The test terminates when the vehicle completes the emissions test. The “Stop Test”
button may be used to terminate a test you do not wish to finish.

* Any saved test results may be viewed and/or a test report printed.
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Results Obtained
If the “Save Results” check box is checked, a record that this type of test was performed on the

currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

= Average exhaust gas concentrations of each of the gasses of interest.

If the “save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test

None.
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Loaded Mode
This test allows the operator to perform a (non-certified) loaded mode type emissions test.

Loaded Mode Test

Waiting For Test Start Command
Testing Power:

Testing Speed: 2
Settling Time: : Left Testing Phase:

View Trace Running Time: : Left
Comments

Save Results
Save Trace

Purpose
This test allows the operator to perform a (non-certified) loaded mode emissions test. This test
requires the optional Andros 5-gas analyzer bench to be meaningful.

Intended Test Procedure
This test has a fixed termination time, when the vehicle has completed the specified emissions
sampling times. The general testing procedure is outlined below.

* The “Testing Power” should be set to the desired power loading,

* The “Testing Speed” should be set to the desired testing speed.

= The desired emissions “Settling Time” and “Running Time” values should be entered.
* The “Save Results” and “Save Trace” check boxes should be set appropriately.

= The “Start Test” button is clicked.

® The vehicle is driven so that the speed-indicating bar stays within the green section of the
speed indicator. If the vehicle’s speed falls outside of the green range, testing is re-started.

® The test terminates when the vehicle completes the emissions test. The “Stop Test”
button may be used to terminate a test you do not wish to finish.

* Any saved test results may be viewed and/or a test report printed.

Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

= Average exhaust gas concentrations of each of the gasses of interest.
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If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test

None.
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Idle / 2500 RPM
This test allows the operator to perform a (non-cettified) idle/2500 RPM type emissions test.

Idie /2500 RPM-TESt

Waiting For Test Start Command

Start Test Idle Time: m; Idle Time Left:

2500 Time: D % 2500 Time Left:

Print Results
View Trace
Comments

Purpose
This test allows the operator to perform a (non-cettified) idle/2500 RPM type emissions test. This
test requires the optional Andros 5-gas analyzer bench to be meaningful.

Intended Test Procedure
This test has a fixed termination time, when the vehicle has completed the specified emissions
sampling times. The general testing procedure is outlined below.

® The desired idle and 2500-RPM emissions testing time values should be entered.
* The “Save Results” and “Save Trace” check boxes should be set appropriately.
® The “Start Test” button is clicked.

® The vehicle is driven so that the RPM-indicating bar stays within the green section of the
speed indicator. If the vehicle’s speed falls outside of the green range, testing is re-started.

® The test terminates when the vehicle completes the emissions test. The “Stop Test”
button may be used to terminate a test you do not wish to finish.

*  Any saved test results may be viewed and/or a test report printed.

Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

= Average exhaust gas concentrations of each of the gasses of interest, for the idle speed
testing.

= Average exhaust gas concentrations of each of the gasses of interest, for the 2500 RPM
testing.
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If the “Save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test

None.
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Lugdown
This test allows the operator to perform a (non-certified) diesel lug-down exhaust opacity test.

Lugdown Test =

Waiting For Test Start Command

Window %Speed Time Last?
100 10

920 10

View Trace
Comments

: 60
Save Results EIEERITS 105
Save Trace Mark Top Speed

1

2
PrintResults 3: 80

4

5

Purpose
This test allows the operator to perform a (non-certified) diesel lug-down exhaust opacity test. An
opacity meter is generally required to make use of this test routine.

Intended Test Procedure
This test has a fixed termination time, when the vehicle has completed the specified emissions
sampling times. The general testing procedure is outlined below.

® % of maximum speed that should be maintained at each testing step in use should be
entered, along with the number of seconds that each point is to be held for.

® The radio button in the “Last?” column next to the lowest-speed point to be used should
be selected.

* The “Tolerance” ficld should be set to the maximum number of MPH/KPH by which
the system speed can vary from the specified lug-down point speed without triggering a
re-start of testing at the point.

* The “Save Results” and “Save Trace” check boxes should be set appropriately.
= The “Start Test” button is clicked.

= The vehicle is driven at its top speed in the gear selected for testing, and the “Mark Top
Speed” button is pressed. At this point, the lug-down sequence begins, during which the
vehicle’s speed will be maintained at each of the in-use testing points for the specified
times. (Note that this test logic assumes that the vehicles tested will be equipped with
engine RPM governors.)

® The test terminates when the vehicle completes the lowest-speed testing point. The “‘Stop
Test” button may be used to terminate a test you do not wish to finish.

*  Any saved test results may be viewed and/or a test report printed.
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Results Obtained

If the “Save Results” check box is checked, a record that this type of test was performed on the
currently selected vehicle, along with the date and time the test was performed and any comments
about the test session, is saved to the application’s database.

For this test type, the following additional information is saved as part of the final test results
record:

=  (None)

If the “save Trace” check box is checked, this test generates strip-chart style trace data for all
input channels, at the sampling speed specified in the “Trace Data Collection Speed” screen
found under the database menu.

Note

Trace data cannot be saved unless the “Save Results” check box is checked along
with the “Save Trace” check box.

Special Considerations for This Test

You should not attempt to lug an engine down below its lowest acceptable
operating speed. Engines operating at full throttle at very low RPM speeds tend to
vibrate heavily, in part due to the reduced effectiveness of the crankshaft’s harmonic
balancer at very low speeds.
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PID Closed-Loop Control Basics

Dynamometer’s that incorporate a loading device, such as a PAU, motor or water brake, generally
employ some type of closed-loop control to achieve and maintain the desired loading and/or
speed values. Inertia-only dynamometers obviously have no need for any closed-loop control,
since no loading device is present. All Mustang Dynamometer control systems employee the PID
form of closed-loop control.

PID closed-loop control constantly compares the desired loading or speed value to the actual
measured loading or speed value, and makes fine adjustments to the PAU control signal to make
the measured loading or speed match the desired loading or speed. The letters “PID” stand for
“Proportional”, “Integral” and “Derivative”, which represent the different ways by which the
output signal is modified based on the desired values and measured values. For each element in
the PID control loop, a constant is used to adjust the magnitude of adjustment the PAU control
signal will experience due to various types of errors between the measured and desired values.

The “Proportional” term constant is used to scale the system’s response to a simple error between
the desired and measured loading values. Thus, the “Proportional” term is never 0 unless the
measured value exactly matches the desired value. Additionally, The “Proportional” term is used
to provide over-all scaling of all three terms of the PID control loop. The “Proportional” term
handles low to medium frequency response requirements.

The “Integral” term constant is used to scale the system’s response to a following error between
the desired and measured loading values. The “Integral” term is used to handle situations where
the measured values continuously lag behind the desired values, in the same direction of error. In
almost all dynamometer-loading schemes, the desired value changes rapidly, and the measured
value chases the desired value both upwards and downwards. Thus, the “Integral” term is very
seldom required, and its use is not recommended in our control systems. The “Integral” term
handles relatively low frequency response requirements.

The “Derivative” term constant is used to scale the system’s response to the rate of change of
error between the desired and measured loading values. The “Derivative” term responds to
sudden changes in both or either of the desired loading or measured loading values, and to the
rate of change of the error between them. The “Derivative” term is never 0 unless the rate of
change of error is 0. The “Derivative” term handles medium to high frequency response
requirements.

The basic logic for our implementation of the PID closed-loop control logic is given below. The
“Desired” and “Measured” values may be torques, forces, speeds, etc. The logic given below
happens 100 times per second (by default).

Error = (Desired — Measured)

ProportionalTerm = (PConstant * Error)

IntegralTerm = IntegralTerm + (PConstant * ICconstant * Error)

DetivativeTerm = (PConstant * DConstant * ((Error — LastError) / UpdateTime))

195



PAUVoltage = ProportionalTerm + IntegralTerm + DerivativeTerm

OldError = Error

Since the mathematics above remain constant regardless of the value being controlled (e.g. torque
or speed), the sign of the “P” constant is critical. This can be observed by considering the
“ProportionalTerm” above; if the measured torque is less than the desired torque, the PAU signal
must be increased, whereas if the measures speed is less than the desired speed, the PAU signal
must be decreased. A sign-error on the “P” constant will result in a loop that works backwards, in
effect saying to itself, “The actual load is too low, I must decrease it!”

“Tuning” a PID-type control loop refers to the process of determining the P, I, and D constants
required to achieve the desired control characteristics. Generally, the time required to achieve a
90% response to a step change in the desired loading value and the long-term stability of the
control loop are the primary considerations in tuning a PID loop.

People new to the concept of closed-loop control frequently ask if there is a method of directly
calculating the optimal P, I, and D constant values. Control theory tells use that, in theory, this is
possible. In reality, tuning a PID loop requires that some initial PID constant values be selected,
and iterative tuning be performed. The initial PID constants selected must be of the correct sign,
and must be relatively small. By appropriately selecting the initial PID constants, a very slow, but
probably stable, control loop may be achieved. Iterative tuning, wherein the PID constants are
gradually varied and the control loop’s response evaluated, is then used to increase the PID
constants until the desired control loop response characteristics are achieved. For the truly
motivated reader, the PID control loop math outlined above can be used to select initial PID
constants, knowing that the PID loop’s output value is fed to the PAU controller, and has a range
of 0.0 volts to 5.0 volts, and that the control loop is updated (by default) at 100 times per second.

Mustang Dynamometer strongly recommends that the default PID
values for your dynamometer type be used.

NOTE: The historical PID logic in this software (as used in the dynamometer, speed controller,
(and throttle/brake actuators when “Mustang” mode is selected) is non-standard, with the “P”
term used as a normal “I” term, and the “I”” term being a re-integrated term, which must be left at
“0”. The throttle/brake actuators, when “Normal” mode is selected, operate as desctibed above,
with a normal “P” and “I”” implementation.
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Dyno PID Values - PID Values

This screen allows the operator to specify PID values and/or restore the default PID values, set
ramping options, and set the step sizes used by the scrolling arrows and arrow keys in the various

test routines.

. Dyno PID Yalues

Control Mode:  [ET N -|

Current Mode: Off

PID Yalues I Ramping Control | Step Sizes |

S [=] B3

PID Mode Torque

P Term

| Term

D Term 0.008000000 5%
Max Volts =
Min Volts

Mute Steps No |

Dyno Type
MD250/500/1100 j
Set To Defaults |
oK | cancel |
Control Mode

Lets the operator select the specific control mode that they want to adjust the PID values
for. Note that all control modes map to 1 of 2 actual PID value sets, one for load based
PID control, and one for speed based PID control. The associated PID set will be
identified next to the “PID Mode” identifier.

Current Mode

Shows the current control mode of the dyno’s load controller.

P Term

The “P” term for the PID control logic. Positive for force modes, but negative for
speed modes, for dynamometers.

I Term

The “T” term for the PID control logic — normally 0. Must be positive.

D Term

The “P” term for the PID control logic. Must be positive.
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Max Volts

The maximum output voltage the PID loop can generate. This value should normally be
left at 5.0 (10.0 on some systems), but can be set to a lower value to reduce the maximum
load applied by the dynamometer.

Min Volts

The maximum output voltage the PID loop can generate. This value should normally be
left at 0.0 (or —5.0 for dyno’s with motors rather than PAUs, and -10.0 for some systems).
For dyno’s with motors rather than PAUs, can be set to a lower value (eg —3, NOT —0)
to reduce the maximum reverse load applied by the dynamometer.

Mute Steps

If this is selected, the PID loop’s response to sudden changes to the commanded value
will be muted, otherwise full response will be used.

Dyno Type

Lets the operator specify the type of dyno they have, for use in resetting the PID values
to the default values appropriate for that dyno type.

Set To Defaults

Mustang Dynamometer engineers have spent many long hours performing the iterative
PID loop tuning described above. The results of their testing sessions are the default PID
constants available to operators of this screen by clicking on the “Set To Defaults”
button. Mustang Dynamometer recommends that these default PID constant values be
used. Note that the ramp rate settings do not require any tuning, and may be varied as
desired.

Before resetting any PID values, make sute you first select the type of dynamometer you
have.
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Dyno PID Values - Ramping Control Values

This screen allows the operator to specify PID values and/or restore the default PID values, set
ramping options, and set the step sizes used by the scrolling arrows and arrow keys in the various
test routines.

. Dyno PID Values =] B3
Control Mode: |ofr =
Current Mode: Off

l Step Sizes ]

Ramp Mode Units / SecondJ

Fixed Time 0.000
Units | Sec 0.000

[ oK | cancel |

Control Mode

Lets the operator select the specific control mode that they want to adjust the PID values
for. Note that all control modes map to 1 of 2 actual PID value sets, one for load based
PID control, and one for speed based PID control. The associated PID set will be
identified next to the “PID Mode” identifier.

Current Mode
Shows the current control mode of the dyno’s load controller.
Ramp Mode

May be set to “Units / Second” or “Fixed Time”. “Units / Second” means to ramp the
PID loop’s target from the current value to any new command value at “xxx” units /
second. “Fixed Time” means to ramp the PID loop’s target from the current value to any
new command value in “xxx” seconds, regardless of the step size.

Fixed Time

Specifies the number of seconds it should take to ramp to a new command value. A value
of 0 means to not ramp at all, just immediately apply the new command value.

Units / Second
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Specifies the number of units / second at which the PID loop’s target should be ramped
to a new command value. A value of 0 means to not ramp at all, just immediately apply
the new command value.

Since a PID closed-loop controller is generally tuned to achieve the fastest response possible with
the maximum tolerable long-term instability, the closed-loop control will move from a previously
desired value to a newly specified desired value as quickly as possible. In cases where the fastest
possible response to a change in the desired loading value is not desired, a ramping function may
be used.

Ramping refers to the process of gradually varying the control loop’s set-point value from the
previously specified value to any newly specified value. For example, the control loop’s set-point
value will not change from 100 pounds of force to 200 pounds of force instantaneously; rather,
the set-point value will be gradually “ramped” from 100 to 200 pounds using the ramping values
currently in effect.
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Dyno PID Values - Step Size Values
This screen allows the operator to specify PID values and/or restore the default PID values, set
ramping options, and set the step sizes used by the scrolling arrows and arrow keys in the various

test routines.

. Dyno PID Values | _ O] x]

Control Mode: [T NG -|

Current Mode: Off

PID Values | Ramping Control  Step Sizes I

Sma Step
Large step

Control Mode

Lets the operator select the specific control mode that they want to adjust the PID values
for. Note that all control modes map to 1 of 2 actual PID value sets, one for load based
PID control, and one for speed based PID control. The associated PID set will be
identified next to the “PID Mode” identifier.

Current Mode
Shows the current control mode of the dyno’s load controller.
Small Step

The amount that the user-specified command value will change by for each click on the
small-step up or down arrows next to a command value, or when the <CttI>Up or
<CtrI>Down keystrokes are used during a test.

Large Step

The amount that the user-specified command value will change by for each click on the
large-step up or down arrows next to a command value.
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Speed Follower PID Values - PID Values (Etc.)

For un-coupled, 2-axle dynamometers, the front and rear speeds are kept together using a speed-
follower mode, where one axle is operated in closed-loop speed mode, chasing the actual speed of
the other axle.

In force testing modes (force, power, vehicle simulation), the “master’ axle of the dynamometer
runs a PID loop using force feedback from both ends of the dynamometer. Since the speed
follower axle does not “care” about force, this makes the “master’” axle’s force PID loop job
tougher. In terms of tuning the “master” (dyno) force PID loop and speed-follower speed PID
loop, there is a trade-off between overall force control and speed matching between the axles. If
the speed-follower speed loop is “soft”, then the overall force control can be better. If the speed-
follower speed loop is “hard”, then the overall force control will be noiser.

Only the “Speed” mode PID values are used in the speed-follower logic, and the values are the

same as described for the dynamometer load controller above. The speed-follower speed mode
PID values should be neatly the same as the dynamometer speed mode PID values, but may be
slightly larger (for better speed matching) or slightly smaller (for better overall load control).

Ramp rate values must be 0 for the speed follower.
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Throttle Controller PID Values - PID Values
This screen allows the operator to specify PID values and/or restore the default PID values, set

ramping options, and set the step sizes used by the scrolling arrows and arrow keys in the various
test routines.

= Throttle PID Values (=13
Control Mode: -

Current Mode: Off

PID Yalues IRamping Control I Step Sizes I

PID Mode Speed

P Term 0.0100000005%
| Term 0.000000000F ===
D Term 100.00000000

Max Volts

Min Volts

Mute Steps No |
PID Type | Normal

D Filter | 0.000FSE=
Position Open Loop |

Linearize | Yes Table...

Set To Defaults |

Save ToFile | | OK |
Read From File | Cancel |

Note: The throttle linearization should be performed BEFORE tuning the throttle
actuator PID values.

Control Mode

Lets the operator select the specific control mode that they want to adjust the PID values
for. Note that all control modes map to 1 of 2 actual PID value sets, one for load based
PID control, and one for speed based PID control. The associated PID set will be
identified next to the “PID Mode” identifier.

Current Mode
Shows the current control mode of the throttle controller.
P Term
The “P” term for the PID control logic. Positive for force modes, and also positive

for speed modes, for throttle actuators. Acts as a standard “P” term in “Normal”
mode, but as a conventional “I”” term in “Mustang” mode.
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I Term

The “I” term for the PID control logic — MUST be 0 in “Mustang’ mode, or positive in
“Normal” mode.

D Term
The “P” term for the PID control logic. Must be positive in all modes.
Max Volts

The maximum output voltage the PID loop can generate. This value should normally be
left at 5.0 (sometimes 10.0), but can be set to a lower value to reduce the maximum load
applied by the throttle controller.

Min Volts

The maximum output voltage the PID loop can generate. This value should normally be
left at 0.0.

Mute Steps

If this is selected, the PID loop’s response to sudden changes to the commanded value
will be muted, otherwise full response will be used. This should normally be disabled for
driver’s trace type testing.

PID Type

“Normal” = a standard PID loop, using P, I and D. “Mustang” = historical mode for this
P g g

software, where “P” is really “I”, and “I”’ must be left at 0. Also, “D” term adjustments

are integrated in “Mustang” mode, but immediate in “Normal” mode.

WARNING: Changing the PID Type option REQUIRES re-tuning of the PID
constants, they will be markedly different.

D Filter

A value between 0.000 (no filter) and 0.999 (a very, very slow filter) applied to PID
adjustments due to the D term. Typical values are between 0.5 and 0.8. This value is only
used in “Normal” PID Type mode.

Position

Can be “Open Loop” or “Closed Loop”. Most applications use “Open Loop”, and rely
on the actuator controller to accurately control position. If actuator feedback is available,
then “Closed Loop” may be used, but requires tuning of the “Position” mode PID
constants.

Lineatize
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Because vehicle throttle (and brake) actuators typically have some dead-band, and some
non-linear responses, and PID controllers work much better with linear actuator
responses, the throttle (and brake) actuators can be linearized, so that the resulting force
from the vehicle is linear with the percent-position applied by the actuator. This is done
using a nominal position reference Voltage to actual required position reference Voltage
lookup table, which can be hand-edited, but is usually created using the automatic
linearization routine in this application. Note: PID tuning should be done AFTER a
linearization table has been created.

Table...

This button opens the linearization table used if the “Linearize” option is enabled. The X-
axis of the table shows the nominal actuator position reference Voltage values (0..5, or
0..10 depending on actuator, but 0..10 is always shown). The Y-axis shows the actual
Voltage that will be output to the actuator, for each nominal Voltage. A table that shows a
45-degree upwards slope does nothing (it is a 1:1 relationship). Any point with its vertical
line extending above the 45-degree line indicates that the actuator must be moved farther
than expected to achieve a linear response at that point. Any point with its vertical line
ending below the 45-degree line indicates that the actuator generates more force than
expected at that point.

Set To Defaults

Mustang Dynamometer engineers have spent many long hours performing the iterative
PID loop tuning described above. The results of their testing sessions are the default PID
constants available to operators of this screen by clicking on the “Set To Defaults”
button. Mustang Dynamometer recommends that these default PID constant values be
used. Note that the ramp rate settings do not require any tuning, and may be varied as
desired.

Save To File / Read From File

These allow the operator to save/restore PID settings to/from INI format text files. This
is provided because the PID tuning is somewhat vehicle specific. For example, normally
aspirated engines requring different tuning than small-displacement, high-boost,
turbocharged engines.
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Throttle Controller PID Values - Ramping Control Values

This screen allows the operator to specify PID values and/or restore the default PID values, set
ramping options, and set the step sizes used by the scrolling arrows and arrow keys in the various
test routines.

Note: Ramp rate values must be 0 if the throttle (and/or brake) actuator(s) are used in
the “Driver’s Trace” test, where the actuators are following a continuously-changing
target speed. These ramps are only useful in manual control of the actuators, or in the
scripting tests (programmed force, programmed speed, PROScript).

. Throttle PID Values H[=] B3
Control Mode: |Off =
Current Mode: Off

PID Values || Step Sizes I

Ramp Mode Units | Second |

Fixed Time 0.000
Units | Sec 0.000

OK | Cancel

Control Mode

Lets the operator select the specific control mode that they want to adjust the PID values
for. Note that all control modes map to 1 of 2 actual PID value sets, one for load based
PID control, and one for speed based PID control. The associated PID set will be
identified next to the “PID Mode” identifier.

Current Mode
Shows the current control mode of the throttle controller.
Ramp Mode

May be set to “Units / Second” or “Fixed Time”. “Units / Second” means to ramp the
PID loop’s target from the current value to any new command value at “xxx” units /
second. “Fixed Time” means to ramp the PID loop’s target from the current value to any
new command value in “xxx” seconds, regardless of the step size.

Fixed Time
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Specifies the number of seconds it should take to ramp to a new command value. A value
of 0 means to not ramp at all, just immediately apply the new command value.

Units / Second

Specifies the number of units / second at which the PID loop’s target should be ramped
to a new command value. A value of 0 means to not ramp at all, just immediately apply
the new command value.

Since a PID closed-loop controller is generally tuned to achieve the fastest response possible with
the maximum tolerable long-term instability, the closed-loop control will move from a previously
desired value to a newly specified desired value as quickly as possible. In cases where the fastest
possible response to a change in the desired loading value is not desired, a ramping function may

be used.

Ramping refers to the process of gradually varying the control loop’s set-point value from the
previously specified value to any newly specified value. For example, the control loop’s set-point
value will not change from 100 pounds of force to 200 pounds of force instantaneously; rather,
the set-point value will be gradually “ramped” from 100 to 200 pounds using the ramping values
currently in effect.
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Throttle Controller PID Values - Step Size Values

This screen allows the operator to specify PID values and/or restore the default PID values, set
ramping options, and set the step sizes used by the scrolling arrows and arrow keys in the various
test routines.

& Throttle PID Values =] B3

Control Mode: [N -

Current Mode: Off

PID Values | Ramping Control  Step Sizes I

Small Step 1.000
Large Step 10.000

OK | Cancel

Control Mode

Lets the operator select the specific control mode that they want to adjust the PID values
for. Note that all control modes map to 1 of 2 actual PID value sets, one for load based
PID control, and one for speed based PID control. The associated PID set will be
identified next to the “PID Mode” identifier.

Current Mode
Shows the current control mode of the throttle controller.
Small Step

The amount that the user-specified command value will change by for each click on the
small-step up or down arrows next to a command value, or when the <CtrI>Up or
<CtrI>Down keystrokes are used during a test.

Large Step

The amount that the user-specified command value will change by for each click on the
large-step up or down arrows next to a command value.
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Brake Controller PID Values - PID Values (Etc.)

The brake controller PID implementation is the same as the throttle controller, with the
exception that a different list of control modes is supported. (So, see the throttle actuator
description above.)

EEX

=, Brake PID Values

Control Mode: -
Current Mode: Off
PID Values | Ramping Control | Step Sizes |
PID Mode Speed
P Term | 0.010000000F5%
| Term =
D Term
Max Volts
Min Volts ;
Mute Steps No |
PID Type | Normal
D Filter
Position Open Loop |
Linearize | Yes Table...
Set To Defaults |
Save ToFile | | OK |
Read From File | Cancel ]

Brake actuator force mode PID “P” values must be positive, while speed mode PID “P”
values must be negative.

Note: The brake linearization should be performed BEFORE tuning the brake actuator
PID values.
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Augmented Braking

This screen allows the operator to specify the parameters used in augmented braking, which is an
option in vehicle simulation mode typically used in the driver’s trace test to reduce the load on
weak rear drum brakes on heavy vehicles.

w Aupmented Braking Setup

Enable Augmented Braking;

EEX

[Force Trigger Limit

1001.001 |Lbs

IForce Multiplier

3.101 |(0 - 0.999)

[Accelemtion Filter

Apply

v
|
|
|

HT' Cancel I

0.951 {{0 - 0.999)

When augmented braking is enabled, and triggered, the dynamometer stops doing vehicle
simulation loading, and starts doing augmented braking, until the vehicle stops generating the
triggering level of braking force. This is like a “power brakes” scheme powered by the

dynamometer.

NOTE: For electric or hybrid vehicles, this option should remain off — otherwise, the vehicle will
not be able to regenerate as much power as it normally would be.

Parameter Description

Enable Augmented Braking Turns this feature on or off.

Force Trigger Limit The amount of braking force required to enter
augmented braking mode. A typical value is 300
pounds.

Force Multiplier The “power brakes” scaling value. The

dynamometer + vehicle will generate this many
times the vehicle-only braking force. Thus, a
value of “3” makes the dyno do twice whatever
the vehicle is doing, reducing the load on the
vehicle’s brakes by 2/3.

Acceleration Filter

A simple filter value between 0.000 (no
filtering) and 0.999 (very, very heavy filtering),
applied to acceleration only for the purpose of
augmented braking logic. This can help with
on/off/on/off transitioning.
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ISE Parameters

ISE is the abbreviation for “Inertia Simulation Error”, which is a measure of how well the
dynamometer is simulating the specified test weight in vehicle simulation loading mode. This is
not normally used by customers, but by Mustang employees during system testing. The
specifications and calculation rules for this are defined by emissions testing programs, and are
rather technical.

w, |SE Calculation Parameters D@@

IMax Allowed Road-Load Error | b.250 ]HP

]Max Allowed Road-Load Error | 4.000 ]%

[Min Speed To Check ISE | 5.000 |MPH
|

[Min Accel To Check ISE 0.100 [MPH/Sec
[Max Accel To Check ISE | 3.300 [MPH/Sec
Check ISE When Target < Parasitic Losses (Motor Dynos) |

0K | Cancel |

(Not documented, the values above are correct for some testing programs.)
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Characterize Vehicle Losses
This routine lets the operator characterize the extra rolling losses (above the dynamometer’s
parasitic losses) due to having the test vehicle on the dynamometer.

Vehicle Losses Calcuistor

Waiting For Test Start Command

-

Start Test Start Speed Window Values
Exit Top Speed B
Save Report JRELICIGRSETL] Road Load 7.376000E+1|| 4.215000E-1|[ 4.637000E-2

Speed | Window Vehicle Losses 0.000000E+0|| 0.000000E+0|| 0.000000E+0

Max Force Error
Passes Required
Max Coastdowns
Test Result

Net Load 7.376000E+1|| 4.215000E-1|| 4.637000E-2
Load Error

This can be used in two ways:

a) 'The dynamometer parasitic losses are kept as dynamometer-only losses, measured with
no vehicle on the dynamometer. In this case, this routine defines the extra losses from
having the vehicle on the dynamometer.

b) The dynamometer parasitic losses are kept as dynamometer plus vehicle, measured with
the test vehicle on the dynamometer. In this case, this routine can still be used, and will
just apply a small trim adjustment to the dynamometer’s parasitic losses data.

In any event, the vehicle or the dynamometer will increase speed up over “Start Speed”, and then
start coasting, while the software calculates the coast-down times, and implied loading forces, and
compares a least-squares fitted 2-order curve to the vehicle’s road-load force(speed) curve. The
difference between those two curves represents the loading error, and will be saved as the
“Vehicle Losses” A,B,C coefficients in the selected vehicle definition. The “Vehicle Losses” curve
is used to adjust the actual loading curve coefficients that the dynamometer uses, to get the
correct net loading, and also in the “Wheel” and “Engine” torque and power channel calculations.

The test parameters are:

Start Speed The starting speed that must be achieved
before starting the coast-down measurements,
e.g. 63 MPH.

This value must be at least a few MPH above
the “Top Speed” value to let the system
stabilize in vehicle simulation mode after
transitioning out of controlled speed moe.

Top Speed The top speed for the coast-down windows,
e.g. 60 MPH.
Bottom Speed The bottom speed for the coast-down

windows, e.g. 10 MPH.
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Speed / Window

The speed per window, e.g. 10 MPH.

Using the example values, we have 60-10 MPH
every 10 MPH, so we have 5 speed windows.

Max Force Error

The maximum acceptable force error, in
pounds, e.g. 10 pounds.

Setting this value too low can prevent this test
from passing. The lower limit is mostly defined
by how well warmed up the dynamometer and
vehicle are, as the parasitic losses change rapidly
with temperature.

Passes Required

The number of consecutive coast-downs with
passing results required to consider this test
passed, e.g. 3.

After each coast-down, if the maximum force
error in that coast-down is too high, then the
vehicle’s losses curve will be adjusted
(otherwise, not).

Max Coastdowns

The maximum number of coast-down tests to
run, e.g. 5.

A value of 5 here lets the system do (2)
adjustments, from failing the first (2) attempts,
and then pass with (3) consecutive passing
results.

Test Result

Pass or fail, as defined above.
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Check Vehicle Simulation Loading

This routine is very similar to the routine used to characterize the vehicle losses, but only runs (1)
coast-down test, and will not automatically adjust the vehicle’s losses curve coefficients (although
the user can manually do just that).

Vehicle Simulation Cos an

Waiting For Test Start Command

Start Test Start Speed 1 Curve Values Window Values
Exit Top Speed

B
Save Report JELLCIUESLLD] Road Load 7.376000E+1|| 4.215000E-1|| 4.637000E-2

Speed ! Window Vehicle Losses 0.000000E+0| | 0.000000E+0| | 0.000000E+0
Max Force Error

Test Result

Net Load 7.376000E+1|| 4.215000E-1|| 4.637000E-2|
Load Error

The vehicle or the dynamometer will increase speed up over “Start Speed”, and then start
coasting, while the software calculates the coast-down times, and implied loading forces, and
compares a least-squares fitted 2™-order curve to the vehicle’s road-load force(speed) curve. The
difference between those two curves represents the loading error, and will be saved as the
“Vehicle Losses” AB,C coefficients in the selected vehicle definition — but only if the “Adjust
Losses” button is pressed. The “Vehicle Losses” curve is used to adjust the actual loading curve
coefficients that the dynamometer uses, to get the correct net loading, and also in the “Wheel”
and “Engine” torque and power channel calculations.

The test parameters are:

Start Speed The starting speed that must be achieved
before starting the coast-down measurements,
e.g. 63 MPH.

This value must be at least a few MPH above
the “Top Speed” value to let the system
stabilize in vehicle simulation mode after
transitioning out of controlled speed moe.

Top Speed The top speed for the coast-down windows,
e.g. 60 MPH.
Bottom Speed The bottom speed for the coast-down

windows, e.g. 10 MPH.

Speed / Window The speed per window, e.g. 10 MPH.

Using the example values, we have 60-10 MPH
every 10 MPH, so we have 5 speed windows.
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Max Force Error The maximum acceptable force error, in
pounds, e.g. 10 pounds.

Setting this value too low can prevent this test
from passing. The lower limit is mostly defined
by how well warmed up the dynamometer and
vehicle are, as the parasitic losses change rapidly
with temperature.

Test Result Pass or fail, as defined above.
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Calibration Menu

The Calibration Menu offers access to all of the required calibration functions of the
dynamometer. The "Diagneostics" sub-menu is only available when in "Debugging’ mode, which
can be turned on/off in the "Dyno Parameters" screen.

Load cell calibrations are on a sub-menu, with support for up to 4 load cells. Only load cells that
are in use (as determined on the "Dyno Parameters" screen) are enabled.

The "Auxiliary 10" sub-menu allows access to the configuration screens for the analog outputs
that are used to drive signals out to external data acquisition systems.

The "Vehicle Controller" menu item allows access to the vehicle (throttle) controller setup
screen.

The following is a list of the menu item that the operator has access to along with any sub menu
item:

Load Cell Calibrations

Load Cell #1 Calibration This screen allows the
operator to calibrate load cell

#1.

Load Cell #2 Calibration This screen allows the
operator to calibrate load cell

H2.

Load Cell #3 Calibration This screen allows the
operator to calibrate load cell

#3.

Load Cell #4 Calibration This screen allows the
operator to calibrate load cell

f4
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Analog Input RPM Calibration

This screen allows the operator to calibrate the analog engine

RPM input.

Smart Tach Setup

To change the SmartTach RPM system voltage threshold and
pulses per revolution, access the SmartTach Setup Menu as

shown below.

Download Inductive Downloads a canned
Configuration configuration to the
SmartTach for inductive
RPM measurement.
Download Optical Downloads a canned
configuration configuration to the

SmartTach for optical RPM

measurement.

Download TS-1
Configuration

Downloads a canned
configuration to the
SmartTach for RPM
measurement using the TS-1

probe.

Download Custom

Downloads a custom canned

Configuration configuration to the
SmartTach.

Set Threshold Voltage (Ind) | Sets the threshold input
voltage used for RPM

measurements. Lower values
are more sensitive, but are
also affected more by noise.

Set Pulses/Rev (Ind/TS-1)

Sets the number of pulses
per revolution generated by
the inductive or TS-1 probes

when used on your engine.

Set Multi-Strike enabled
(Ind)

Enables or disables multi-
strike filtering, which can
help reduce RPM
measurement errors on
vehicles with multi-strike
ignition systems.
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Configuration & Diagnostics

Opens a window that gives
the operator full control over
the configuration of the
SmattTach device — this is
not for casual customer use,
but is intended for use with
the guidance of a qualified
Mustang Dynamometer
technician.

Opacity Meter Calibration

This screen allows the operator to calibrate the analog exhaust

opacity input.

Gas Analyzer Bench

Bench Calibration

This screen allows the
operator to calibrate the
optional Andros 5-gas
analyzer bench.

Enable Bench

Enables the bench for use.
Setting “sticks” for future
software sessions.

Disable Bench

Disables the bench, to
reduce wear on the bench
pump, sensors, etc. Setting
“sticks” for future software
sessions.
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ECOM Analyzer

Connect

When pressed, connects to
the ECOM analyzer.

Disconnect

When pressed, disconnects
from the ECOM analyzer.

ModeNameSetAtRunTime

The current operating mode
of the ECOM analyzer and
can be one of the following:

e Unknown
e AutoZero
e Sample

e Standby

e Stop

e Suspend

Standby

When pressed, puts the
analyzer in standby mode.

Auto-Zero

When pressed, performs an
auto zero on the analyzer.

Sample

When pressed, puts the
analyzer in sample mode.

Suspend

When pressed, suspends the
current operation of the
analyzer.

Diagnostics

When pressed, will display
the ECOM analyzer
diagnostic screen.

VMAS Mass Emissions Setup

This menu item allows the user to setup the VMAS bench.

5-Gas Lambda/AFR Setup

This menu item allows the user to setup the 5-Gas

Lambda/AFR Setup.
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Vehicle Controller Setup

Brake / Throttle Controller | This screen allows the

Setup operator to configure the
optional integrated vehicle
controller.

Brake / Throttle Controller | This screen allows the

Calibration operator to calibrate the
feedback channels for the
brake / throttle controllers.

Brake / Throttle Controller | This screen allows the

Hand Pendant Setup operator to setup the hand

pendant used for manual
control of the brake /
throttle controllers.
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Auxiliary I/O Setup

Auxiliary Analog Input Setup

This menu item allows access
to the setup screen used to
configure the auxiliary analog
inputs used for extra data
acquisition hardware, e.g.
exhaust gas oxygen sensors,
pressure sensors, etc.

Auxiliary Analog Output
Setup

"This menu item allows access
to the setup screen used to
configure the speed/RPM
and torque/force analog
outputs supported by the
ADA-1100 I/O boards.

External DAC Board Setup

This menu item allows access
to the setup screen used to
configure the analog output
boards used to drive system
values out to external data
acquisition systems.

External DAC Channel
Setup

"This menu item allows access
to the setup screen used to
configure the values sent out
via the analog outputs to
external data acquisition
systems.

Auxiliary Digital Output
Setup

This menu item allows access
to the setup screen used to
configure the digital outputs
supported by the digital
boards.

Extended (Auxiliary) Analog
Input Setup

This menu item allows access
to the setup screen used to
configure the extended
analog inputs used for extra
data acquisition hardware,
e.g. exhaust gas oxygen
SENsors, pressure sensors, etc.
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Extended (Auxiliary) Analog

This menu item allows access

Input Calibrations to the setup screen used to
calibrate the extended analog
inputs used for extra data
acquisition hardware, e.g.
exhaust gas oxygen sensors,
pressure sensors, etc.

Extended Analog Input This menu item allows access

Diagnostics to the setup screen used to
diagnose the extended analog
inputs used for extra data
acquisition hardware, e.g.
exhaust gas oxygen sensors,
pressure sensors, etc.

PDAQ3000 Input Refer to page # 262 of

Calibrations document.

PDAQ3000 Input Refer to page # 265 of

Diagnostics document.

AWD Base Setup This screen allows the operator to setup the vatrious 1/O
channels used by the all-wheel-drive base hardware.

AWD Speed Follower Modes | This screen allows the user to setup a roll set to follow the
speed of another roll set.

Timing Light Tree Setup This screen allows the operator to manually control the drag
racing timing lights.

Scan Tool Setup This screen allows the user to setup the DPA III Plus.

CAN Export Setup This screen allows the user to setup the channel values that will
be exported via CAN messages.

Calibration/Verification

Routines

Warmup

This screen allows the
operator to perform an
automatic dynamometer
warm-up routine.
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Parasitics Measurement

This screen allows the
operator to perform an
automatic dynamometer
parasitics measurement
routine.

Parasitics Viewer

This screen allows the
operator to view the current
parasitic losses data as a

graph.

Coast Down Check

'This screen allows the
operator to perform an
automatic dynamometer
coast-down test.

Inertia Check Test

'This screen allows the
operator to perform an
automatic dynamometer
inertia measurement routine.

Automatic PID Calculator

'This screen allows the
operator to perform an
automatic PID tuning
routine.

Map Speed Encoder

'This routine allows the
operator to create a noise-
canceling map of a speed
encoder input, which is then
used during testing to map
the noise generated by the
encoder itself out of the
speed input.

Dyno Parameters

This screen allows the operator to specify dynamometer-

specific parameters.

Belt Tension Control

Gary

System Parameters

This screen allows the operator to specify system-level

parameters.

Weather Station Parameters

This screen allows the operator to configure and/or calibrate

the weather station facility.

Display Units

This screen allows the operator to select the units used to
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display values in this software.

Languages This screen allows the operator to select the current language
for display and printing.
View Change Log Opens a text file in “NotePad”, which shows when various

system values were changed.

b

Diagnostics Note: This item is only enabled when the “System Parameters’
screen “Debug” mode option is turned on.

PowerDyne Driver Setup This is the configuration
screen for the driver for the
NI6221 Driver Setup 1/O board used to control

the dynamometer.
ADA1100 Driver Setup

I/O board diagnostic Shows a simple diagnostic
screen for the I/O board(s)
used to control the
dynamometer. Not for casual
customer use, only for use
with guidance from a
qualified Mustang
Dynamometer technician.

Gas Bench Diagnostic Shows a diagnostic screen
for the exhaust gas analyzer.
Not for casual customer use,
only for use with guidance
from a qualified Mustang
Dynamometer technician.

INI File editor This allows the operator to
edit the application’s main
INTI file.

Toggle Debug Window Shows a small diagnostic
message window, only used
by Mustang Dynamometer
technicians.
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Load Cell #1 Calibration (Load Cells #2, #3, and #4 are identical)
This screen allows the operator to calibrate load cell #1 (torque) input.

Load Cell Calibration [Load Cell #1] |

— Calibration Instructions

1] Yerify that the torque arm length and calibration weight below are correct.

2] Stop the dynamometer and remove any weight from the load cell arm.

3] Install the calibration ARM . if required. and prezs the “Zero” button below.
4] Install the calibration WEIGHT and press the "Span” button below.

5] Remove the calibration weight, and arm if used.

6] If an asymmetric calibration arm was used, press the "Hefern™ button below.
¥] Presz the "0K" button when done. or “Cancel™ to abort the calibration.

— Current Readings

Cumrent Input ¥oltage: I .00 [Raw reading from DAC board]
Cumrent Zero Yoltage: I 0.03 [Matchesz input voltage after Zeroing.]
Current Span Yalue: | 18929 [Torguef[¥olt change from zero]]
Cumrent Torque ¥Yalue: |-551_53 [Calculated torque]
Calibration 'wt: [Lhs] | 0,00 [From Dyno Parameters Screen)
Torque Arm: [Inches] | 18.00 [From Dyno Parameters Screen)

— Status

— Commands

Span Ik Cancel

Load cell calibration is a very simple 1-4 step process required to generate a linear calibration. The
steps required to perform a load cell calibration are described below.

= If you are calibrating a multiple-PAU dynamometer, make sure that you are working on
the correct load cell.

= Since electronic components drift with temperature, it is best to calibrate after the system
has been turned on for at least an hour, and the equipment temperature is stable.

= If you just want to zero the input, simply click “Zero”, and then “OK”. Do NOT install
any removable calibration arm.

= Ifyou want to do a full calibration, follow the steps below.

= Verify that the displayed calibration weight and torque arm length values are correct.
These values are associated with your dynamometet’s physical design, and will not change
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after initial configuration. You may change these values, if required, using the “Dyno
Parameters” screen.

Remove the PAU cover on your dynamometer to gain access to the load cell area.

Since the first point in the calibration is at a zero input condition, make sure that there is
no weight on the calibration arm or fixture, that the dynamometer’s lift is down, and that
no vehicle is on the dynamometer.

If you are using a dynamometer with a removable load cell calibration arm, install the
calibration arm on the PAU.

Visually verify that the current analog input voltage is nearly 0.0 volts (+/- 0.5 volts
typical).

Click the “Zero” button to set the initial zero calibration point.

Assuming that the zero command worked (otherwise the message box will indicate that
the zero calibration failed due to an invalid input voltage), you may proceed with the span
point calibration.

Install your calibration weight on the calibration arm or fixture. If you are using a built-in
calibration arm, make sure that the calibration weight is pushed up against the cross-bar
to ensure a correct effective calibration arm length. If you are using a separate calibration
arm, the calibration weight should be mounted on a locating pin.

If you have an asymmetric (one-sided) calibration arm, you only have to do (1) span
calibration. Click the “Span” button. If the span calibration is successful, you can click the
“OK” button to save the calibration values. If the span calibration is not successful, the
message box will indicate that the span calibration failed. If the span calibration fails, it is
due to too-small voltage change from the zero point calibration. Please note the zero and
span point values and contact Mustang Dynamometer for assistance.

If you have a symmetric (two-sided) calibration arm, you will need to do (2) span
calibrations, first “+Span” for positive values (with the weight installed on the end of the
arm that generates positive torque), then “-Span” for negative values (with the weight on
the other end of the calibration arm). (To enable bi-directional span calibrations, the
“UsesBiDirectionalSpan” line in the analog input channel configuration section in the
“PowerDyne.Ini” file must be set to “True”.)

If you are using a removable calibration arm (for example, on an MD-1750
dynamometer), you need to perform an additional zero calibration, to account for any
offset introduced by the arm itself. (The first zero point calibration was only performed to
have a known starting point for the span point calibration.) Simply remove the calibration
weight and arm, and click the “Re-Zero” button. Assuming that the re-zero function
works correctly (check the message box), you can click the “OK” button to save your new
calibration values.
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= MAKE SURE TO REMOVE BOTH THE CALIBRATION WEIGHT AND (IF YOU ARE
USING A SEPARATE CALIBRATION ARM) CALIBRATION ARM FROM YOUR
DYNAMOMETER WHEN YOU ARE FINISHED WITH THIS CALIBRATION.
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Analog RPM Input Calibration
This screen allows the operator to calibrate the analog engine RPM input.

Analog RPM Input Calibration |

— Calibration Instructions
To calibrate the analog BPM input, you must follow these steps:

1] Enter the calibration point information for the zero and spanning points in the
areas provided below.

2] Make zure that the HPM sensor iz connected to a 0 BPM signal [turn the
yehicle engine off]. and press the "Zern” button below.

3] Supply the BPH sensor with the BPM zignal zpecified below [run engine
fazter or uze a zignal generator], and press the "Span” button below.

Azzuming both the zero and zpan functionz are successful, thiz screen will
automatically cloze itself. You may presz “"Cancel” at any time.

— Current Settingz/Readings

Yoltage RPM
Zero Point: |_|]_|]4 |h]_|]|] [RPM. O -> 15000]
Span Point: |5 00 |5|]|]|]_|]|] [RPHM. 0 -> 15000]
Current: |0.00 |38.78
— Status
— Commands
£ern Span K | Cancel

The analog engine RPM input calibration is a very simple two (2) step process required to
generate a linear calibration. The steps required to this calibration are described below.

Using an Analog Input from a Device with No Output Calibration Capability
= Make sure that the “Zero Point” “RPM” value is set to 0.

® Make sure that the “Span Point” “RPM” value is set to an engine RPM value that your
calibration vehicle can maintain steadily for several seconds.

= Attach your engine RPM sensor to your calibration vehicle, and make sure that your
engine RPM measurement device can propetly measure engine RPM on that vehicle.

® Turn your calibration vehicle’s engine off. Your device should now be generating an
analog output that represents 0 RPM.

® (lick the “Zero” button. The “Status” message box will indicate whether the zero point
calibration was successful or not.
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Assuming that the zero point calibration was successful, you can perform the span point
calibration.

Start your calibration vehicle, and maintain the engine RPM value you entered in the
“Span Point” “RPM” value field.

Once you have achieved and are steadily maintaining the span point engine RPM value,
click the “sSpan” button. If the span calibration is successful, you can click the “OK”
button to save the calibration values. If the span calibration is not successful, the message
box will indicate that the span calibration failed. If the span calibration fails, it is due to
too-small voltage change from the zero point calibration. Please note the zero and span
point values and contact Mustang Dynamometer for assistance.

Using an Analog Input from a Device with Output Calibration Capability

Make sure that the “Zero Point” “RPM” value is set to the RPM value that your RPM
device drives out on its analog output for a zero point (or low calibration point)
calibration. This value is typically O RPM.

Make sure that the “Span Point” “RPM” value is set to the RPM value that your RPM
device drives out on its analog output for a span point (or high calibration point)
calibration. This value may range from 1,000 to 20,000 RPM, and may depend on the
currently selected analog output RPM range of your device.

Configure your RPM device to drive the zero point (or low calibration point) RPM value
out on its analog output.

Click the “Zero” button. The “Status” message box will indicate whether the zero point
calibration was successful or not.

Assuming that the zero point calibration was successful, you can perform the span point
calibration

Configure your RPM device to drive the span point (or high calibration point) RPM value
out on its analog output.

Click the “span” button. If the span calibration is successful, you can click the “OK”
button to save the calibration values. If the span calibration is not successful, the message
box will indicate that the span calibration failed. If the span calibration fails, it is due to
too-small voltage change from the zero point calibration. Please note the zero and span
point values and contact Mustang Dynamometer for assistance.
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SmartTach Setup
This menu give the user the access to the following menu items for setting up their Smart Tach
unit:

e Download Inductive Configuration
¢ Download Optical Configuration

e Download TS-1 Configuration

e Download Custom Configuration
e Set Threshold Voltage (Ind)

e Set Pulses/Rev (Ind/TS-1)

o Set Multi-Strike Enabled

e Configuration & Diagnostics

Download Inductive Configuration
Downloads a canned configuration to the SmartTach for inductive RPM measurement.

Download Optical Configuration
Downloads a canned configuration to the SmartTach for optical RPM measurement.

Download TS-1 Configuration
Downloads a canned configuration to the SmartTach for RPM measurement using the TS-1
probe.

Download Custom Configuration
Downloads a custom canned configuration to the SmartTach.

Set Threshold Voltage (Ind)
Sets the threshold input voltage used for RPM measurements. Lower values are more sensitive,
but are also affected more by noise.

Set Pulses/Rev (Ind/TS-1)
Sets the number of pulses per revolution generated by the inductive or TS-1 probes when used on
your engine.
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Set Multi-Strike Enabled
Enables or disables multi-strike filtering, which can help reduce RPM measurement errors on
vehicles with multi-strike ignition systems.

Buttons Description
Yes When pressed will enable the Multi-Strike Filter
option.
No When pressed will disable the Multi-Strike
Filter option.
Cancel Dismisses the prompt.
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Configuration & Diagnostics
Opens a window that gives the operator full control over the configuration of the SmartTach
device.

— Connection Statu — Live Yalues

COM Port: 1 Connect DizConnect |
I RPM |
AutolUpdate: I Off Toggle | RPS I

Error Count: 0 | MPH I

| Raw | Fitered |

Force Manual Update

Latency: I 3299 Meas. Active I—NO KPH |
Hz I

r Misz Commands Wz I

PROM I I 1 Get | — |

LEDs (in | LEDs O | usec |
|

Percent DC I
Volts |

Show Min Values Show Max Values | Show Live Yalues

Reset Min/tax Walues

Put System To Sleep [To Config) | ‘Wake System Up

Reset Spstem

—Sernial Data
Data Out:
Log: Off
Data In:
Log: Off

Please note

This is not for casual customer use, but is intended for use with the guidance of a
qualified Mustang Dynamometer technician.
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COMMAND STATUS

Buttons Description

Connect Connects to the SmartTach on the
Communication Port specified by field COM
Port.

Disconnect Disconnects from the SmartTach.

Toggle Toggles Automatic Updates either ON or
OFF. If ON then the values will update
automatically.

Force Manual Update Forces and update of the values on the screen
every time this button is pressed.

Fields Description

COM Port The number of the COM Port to use when
connecting to the SmartTach.

AutoUpdate The current status of Auto update, will be

either ON or OFF.

Error Count

The Auto Update error count, this value
increments when communication with the
SmartTach is lost.

Latency The time that has transpired since the last
update.
Meas. Active whether or not the Live Flag Measurement is

Active.
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MISC. COMMANDS

Buttons Description
Get When pressed, gets the PROM ID
More... When pressed, displays a separate screen that

allows the user to get/set system parameters.

LEDs On When pressed, disables LED Display Blanking.
LEDs Oft When pressed, enables LED Display Blanking.

Show Min Values When pressed, sets display to show minimums.
Show Max Values When pressed, sets display to show maximums.
Show Live Values When pressed, sets display to show minimums

and maximums.

Reset Min/Max Values When pressed, resets Min/Max Values.

Put System To Sleep (To Config) When pressed, puts SmartTach into sleep
mode so that it can be configured.

Wake System Up When pressed, wakes up the SmartTach so that
it can be used.

Reset System When pressed, resets the SmartTach.

Field Description
PROMID The Prom ID and is read only!
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Please note

When the user presses the button labeled "More..." another screen will be displayed
that will allow the user to get and set the system parameters of the SmartTach.

— Connection Statu — Live Yalues

COM Port: I 1 Connect DizCaonnect

Autolpdate: Off

| Raw | Fitered |

| RFM |
Toaogle | RPS I

MPH |

Error Count: I o | Force Manual Update

Latency: I 11.67 Meas. Active I NO Al I

Hzl
kHzI

- Get/Set Parameter

MeasurementMade =
EngUnitsMode — L==E I
PulzesPerRey
PulzesPerPattern
EngUnitConyFactor Percent OC
EngUnitConyl)nits I

uSec I

Volts |

Get I — I 1 Set

Get ALL Parameters | Set ALL Parameters

Write Ta Ini File | Read From Ini File

—Sernial Data
Data Cut:
Log: Off
Data In:
Log: Off

GET/SET PARAMETERS

Buttons Description

Get Gets the system parameter that is highlighted in
the list box.

Set Sets the system parameter that is highlighted in
the list box.

Get ALL Parameters Gets all the system parameters of the
SmartTach.

Set ALL Parameters Sets all the system parameters of the
SmartTach.
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Write To Ini File

Writes all the system parameters to a user
selectable INI file.

Read From Ini File

Reads all the system parameters from a user
selectable INI file.

The following are a list of system parameters of the SmartTach that the user is able to get and set:

e MeasurementMode

e EngUnitsMode

e DPulsesPetRev

e DPulsesPerPattern

e EngUnitConvFactor

¢  EngUnitConvUnits

e InputMode

o [LowPassFilterConstant

o  MultiStrikeFilterEnabled
e PulsesPerMeasurement

e SparkThresholdVolts

e SparkDelaymSecs

e Triggerlevel

e TriggerPolRising

e TriggerAttenuatorEnabled
e Trigger5VPullUpEnabled
e TriggerThresholdVolts

e TriggerHystVolts

e AOMode
e AOQOScaler
e AOOftset

e AOMaxVoltsLimit

e AOMinVoltsLimit

o AOTestVolts

e AOmSecsPerUpdate

e AlmSecsPerUpdate

o AllLowPassFilterConstant
e LEDBrightnessMode

e DisplaymSecsPerUpdate
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LIVE VALUES

Field Description

RPM Raw/Filtered/Min/Max The raw, filtered, minimum and maximum
values associated with the RPM.

RPS Raw/Filtered/Min/Max The raw, filtered, minimum and maximum
values associated with the RPS.

MPH Raw/Filtered/Min/Max The raw, filtered, minimum and maximum
values associated with the MPH.

KPH Raw/Filtered/Min/Max The raw, filtered, minimum and maximum
values associated with the KPH.

Hz Raw/Filtered/Min/Max The raw, filtered, minimum and maximum
values associated with the Hz.

kHz Raw/Filtered/Min/Max The raw, filtered, minimum and maximum
values associated with the kHz.

mSec Raw/Filtered/Min/Max The raw, filtered, minimum and maximum
values associated with the mSec.

uSec Raw/Filtered/Min/Max The raw, filtered, minimum and maximum
values associated with the uSec.

Percent DC Raw/Filtered/Min/Max The raw, filtered, minimum and maximum

values associated with the Percent DC.

Volts Raw/Filtered/Min/Max

The raw, filtered, minimum and
values associated with the Volts.

maximum

Please note

The above mentioned fields are Read Only.
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SERIAL DATA

Field Description

Data Out: Displays in hexadecimal format the data that
was recently sent.

Data In: Displays in hexadecimal format the data that
was recently received.

Please note

The above mentioned fields are Read Only.
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Opacity Meter Calibration
This screen allows the operator to calibrate the analog exhaust opacity input.

Opacity Meter Calibration |

— Calibration Instructions
To calibrate the opacity meter, you must follow these steps:

1] Enter the calibration peint information For the zere and spanning points in the
areas provided below.

2] Fix the opacity meter's input at the zero point*s opacity [clear the meter or
uze a calibration sheet]. and press the “Zero” button below.

3] Fix the opacity meter's input at the span point's opacity [use a calibration
theet], and prezs the "Span™ button below.

Aszzuming both the zero and span functions are succeszsful, thiz screen will
automatically cloze itzelf. You may prezs "Cancel” at any time.

— Current Settings/Beadings

Yoltage Opacity [%]
Zero Point: ||]_|]|] ||]_|]|] [Opacity. 0 -> 100%]
Span Point: |1_|]|] |-|_|]|] [Opacity. 0 -> 100%]
Current: |-5_|]|] |-5_|]|]
— Status
— Commands
2ern Span Uk | LCancel

The analog exhaust opacity input calibration is a very simple two (2) step process required to
generate a linear calibration. The steps required to this calibration are described below.

Using an Analog Input from a Device with No Output Calibration Capability
= Make sute that the “Zero Point”’ “Opacity %’ value is set to 0.

=  Make sure that the “Span Point” “Opacity %’ value is set to the value of a calibration
filter/plate that you have available for your opacity meter.

® Remove everything from the measurement path of the opacity meter. Your device should
now be generating an analog output that represents 0% opacity.

®  (lick the “Zero” button. The “Status” message box will indicate whether the zero point
calibration was successful or not

= Assuming that the zero point calibration was successful, you can perform the span point
calibration.

240



2 <¢

* Install the calibration filter/plate value you enteted in the “Span Point
value field.

Opacity %’

= C(lick the “Span” button. If the span calibration is successful, you can click the “OK”
button to save the calibration values. If the span calibration is not successful, the message
box will indicate that the span calibration failed. If the span calibration fails, it is due to
too-small voltage change from the zero point calibration. Please note the zero and span
point values and contact Mustang Dynamometer for assistance.

Using an Analog Input from a Device with Output Calibration Capability

=  Make sure that the “Zero Point” “Opacity %’ value is set to the opacity value that your
opacity device drives out on its analog output for a zero point (or low calibration point)
calibration. This value is typically 0 % opacity.

= Make sure that the “Span Point” “Opacity %’ value is set to the opacity value that your
opacity device drives out on its analog output for a span point (or high calibration point)
calibration. This value may range from 20 to 100 % opacity.

= Configure your opacity device to drive the zero point (or low calibration point) opacity
value out on its analog output.

= (lick the “Zero” button. The “Status” message box will indicate whether the zero point
calibration was successful or not.

= Assuming that the zero point calibration was successful, you can perform the span point
calibration.

=  Configure your opacity device to drive the span point (or high calibration point) opacity
value out on its analog output.

Click the “Span” button. If the span calibration is successful, you can click the “OK”
button to save the calibration values. If the span calibration is not successful, the
message box will indicate that the span calibration failed. If the span calibration fails,
it is due to too-small voltage change from the zero point calibration. Please note the
zero and span point values and contact Mustang Dynamometer for assistance.
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Gas Analyzer Bench - Bench Calibration
This screen allows the operator to calibrate the optional Andros 5-gas analyzer bench.

Gas Analyzer Bench Calibration

~Calibration Gas Values ~Calibration Status ~Commands
Cal. Gasses (PPM) Response Times 7| Zero Bequired Zero |
coz: I b I Span COZ I 0.00 5| Zeromg Zera & S |
7| Zero Eailed ero & apan
cO: 0 [T Span CO 0.00
| P I Leak Check |
HC: I s HC I
0 0.00 = Span Required Exit |
NO: | 0 I/ Span NO | 0.00 N Spanning
I Span Farled
02 [ 209500 | | Span 07 0.00 -

¥ Using Propane For HC {Not Hexane) FllLeak Check Active
= Leak Check Eailed

— Statusfinstructions
Waiting For Command...

The optional Andros 5-gas analyzer bench supports 3 fully automated self-calibration routines,
using ambient atmospheric air for zeroing and a 4-gas blend in a calibration gas bottle for
spanning,

Calibration Status Values
Several check boxes are provided to inform the operator of the need for calibrations, the status of
calibrations, and the final results of calibration. These checkboxes are explained below.

Zero Required Indicates that a zero calibration is required.

Zeroing Indicates that a zero calibration is in process.

Zero Failed Indicates that the last zero calibration performed failed.
Span Required Indicates that a span calibration is required.

Spanning Indicates that a span calibration is in process.

Span Failed Indicates that the last span calibration performed failed.
Leak Check Active Indicates that the leak check test is active.

Leak Check Failed Indicates that the last leak check test performed failed.
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To Perform a Zero Point Calibration

Ensure that the sample probe is not anywhere near a vehicle exhaust source or a
significant concentration of the gasses of interest, as may be found around a recent
gasoline or chemical spill.

Click on the “Zero” button. The calibration will be performed automatically. The
“Status/Instruction” box will tell you if the calibration succeeds or fails.

To Perform a Zero & Span Calibration

Ensure that the calibration gas bottle is connected and turned on, and that the sample
probe is not anywhere near a vehicle exhaust source or a significant concentration of the
gasses of interest, as may be found around a recent gasoline or chemical spill.

Ensure that the calibration gas values (all in parts per million (PPM)) match the values
printed on the calibration gas bottle. If the concentration values are printed in percent
(%), multiply the percentage values by 10,000 to obtain parts per million (PPM) values
before entering the PPM values into the on-screen fields.

If the calibration gas bottle only contains some of the calibration gasses, un-check the
corresponding “Span xxx’’ check boxes for any missing gasses.

Since most calibration gasses use propane for the HC calibration gas, the “Using Propane
For HC (Not Hexane)” check box should normally be left checked.

Click on the “Zero & Span” button. The calibration will be performed automatically. The
“Status/Instruction” box will tell you if the calibration succeeds or fails.

Close the calibration gas bottle valve.

To Perform a Leak Check Test

Cap the end of the sample probe using the supplied cap.

Click on the “Leak Check” button. The leak check test will be performed automatically.

The “Status/Instruction” box will tell you if the test succeeds or fails.

Remove the sample probe cap and store it.
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ECOM Analyzer
This menu gives the user access to menu items that allow them to perform various operators on
the analyzer itself.

Connect
Connects to the ECOM analyzer.

Disconnect
Disconnects from the ECOM analyzer.

Mode: (ModeName)
The current operating mode of the ECOM analyzer and can be one of the following:

e Unknown
e AutoZero

e Sample

e Standby

e Suspend
Standby

Puts the analyzer in standby mode.

Auto-Zero
Performs an auto zero on the analyzer.

Sample
Puts the analyzer in sample mode.

Suspend
Suspends the current operation of the analyzer.

Diagnostics
When pressed, will display the ECOM analyzer diagnostic screen.
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ECOM Analyzer - Diagnostics
This screen allows the user to perform diagnostics on the ECOM analyzer:

| ECOM Analyzer Diagr B =

Serial Connection Current W alues
ch [ Auto-Connect Connect | Disu:u:unneu:t‘ =02 | |

Desired Operating Mode | |

hutu-zem| Sample ‘ Suzpend |_ | NO PPH || |

Current Operating Mode

HO2 PPM | |
Standby | Auto-Fero | Sample | Suspend | Stop | | |
Framed
Sample Flow [L/m) % CrHy %002 | NOx PPM_| l"““ PPM [c |
| | |
Lambda ETA Draft [Indwe) | COPPH | | |
| | |
Tgas [F) Tamb [°F) Cell Temp [*F] | |
| | | l l
oog =<
800
BO0
400
200
I ; ; ; ;
i 80 60 -40) 200 0

Please note

This is not for casual customer use, but is intended for use with the guidance of a
qualified Mustang Dynamometer technician.
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SERIAL CONNECTION

Check Box Description
Active Makes communication with the ECOM
analyzer active so that the values update in real
time.

Please note

This must first be checked before
trying to connect to the ECOM
Analyzer using the Connect
button.

Auto-Connect When checked will automatically connect the
software to the ECOM analyzer.

Buttons Description

Connect When pressed will connect the software to the
ECOM analyzer.

Please note

The user/operator will be
prompted for the Comm. Port

Disconnect When press will disconnect the software from
the ECOM analyzer.
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DESIRED OPERATING MODE

Buttons Description

Auto-Zero When pressed will cause the ECOM Analyzer
to go into Auto Zero Mode.

Sample When pressed will cause the ECOM Analyzer
to go into sampling mode Mode.

Suspend When pressed will Suspend any operation that
is currently running on the ECOM Analyzer.

Stop When pressed will Stop any operation that is
currently running on the ECOM Analyzer.

CURRENT OPERATING MODE
Check Box Description

Standby When the ECOM Analyzer is Not running in
any mode then this option button will be
checked.

Auto-Zero When the ECOM Analyzer is in Automatic
Zero mode then this option button will be
checked.

Sample When the ECOM Analyzer is in Sampling
mode then this option button will be checked.

Suspend When the ECOM Analyzer is in suspended
mode then this option button will be checked.

Stop When the ECOM Analyzer is in stop mode

then this option button will be checked.

Please note

The above-mentioned fields are read only.

247




MISCELLANEOUS VALUE

Field Description

Sample Flow (L/m) The current sampling rate in liters per minutes

TLambda The current lambda value of the Gas.

Tgas (°F) The current TGas temperature.

% CxHy The current CxHy Concentration Percent

ETA The current ETA value

Tamb (°F) The current Tamb temperature.

% CO2 The current CO, Concentration Percent

Draft (In/wc) The current Draft reading measured in
(In/Wc)

Cell Temp (°F) The current cell temperature.

CURRENT VALUES
Check Box Description

% O2 When checked will cause the current O,
Concentration Percent to appear in the strip
chart. If unchecked the reading will not appear.

NO PPM When checked will cause the current NO
Concentration PPM to appear in the strip chart.
If unchecked the reading will not appeat.

NO2 PPM When checked will cause the current NO,
Concentration PPM to appear in the strip chart.
If unchecked the reading will not appeat.

NOx PPM When checked will cause the current NOx
Concentration PPM to appear in the strip chart.
If unchecked the reading will not appear.

CO PPM When checked will cause the current CO

Concentration PPM to appear in the strip chart.
If unchecked the reading will not appeatr.
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SO2 PPM

When checked will cause the current SO,
Concentration PPM to appear in the strip chart.
If unchecked the reading will not appeatr.

HC PPM

When checked will cause the current HC
Concentration PPM to appear in the strip chart.
If unchecked the reading will not appeatr.

NO PPM (¢)

When checked will cause the current NO
Concentration PPM Corrected to appear in the
strip chart. If unchecked the reading will not

appear.

NO2 PPM (c)

When checked will cause the current NO;
Concentration PPM Corrected to appear in the
strip chart. If unchecked the reading will not

appeatr.

NOx PPM (¢)

When checked will cause the current NOx
Concentration PPM Corrected to appear in the
strip chart. If unchecked the reading will not

appeatr.

CO PPM (¢)

When checked will cause the current CO
Concentration PPM Corrected to appear in the
strip chart. If unchecked the reading will not

appear.

SO2 PPM (c)

When checked will cause the current SO,
Concentration PPM Corrected to appear in the
strip chart. If unchecked the reading will not

appear.
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VMAS Mass Emissions Setup
This screen allows the user to setup the VMAS Bench.

(53 VMAS Mass Emissio... | = |[ & |[s23s)
Use Device? v
Serial Port # 1
Cancel OK
Field Description
Use Device When checked, the device is being used, if
unchecked means the device is not being used.
Serial Port # The serial port that the VASM bench is
connected to.

Please note

This is not for casual customer use, but is intended for use with the guidance of a
qualified Mustang Dynamometer technician.
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5-Gas Lambda/AFR Setup

This menu item allows the user to setup the 5-Gas Lambda/AFR Setup.

|HC‘u’ Value

1.9800 |Ratio

|O~c:v Value

0.0170 |Ratio

us ‘ Eum|

|Analyzer HC Units

Hexane  ~| (List)

CNG

Fuel Stoichiometric AFR

Please note

14.7000 |Ratio

oK | Cancel

E&5

This is not for casual customer use, but is intended for use with the guidance of a
qualified Mustang Dynamometer technician.

Field Description
Hcv Value The ratio between Hydrogen and Carbon.
Ocv Value The ratio between Oxygen and Carbon.
Analyzer HC Units The units for HC and can be one of the
following:
e Methane
e Propane
e Hexane
Fuel Stoichiometric AFR Fuel Stoichiometric air to fuel ratio
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Buttons

Description

US

When pressed fills in values for Hev and Ocv

Hev= 1.9800

Ocv=0.0170

Euro

When pressed fills in values for Hev and Ocv

Hev= 1.7261

Ocv=0.0176

Gas

When pressed fills in a value for
Stoichiometric air to fuel ratio:

Fuel Stoichiometric AFR = 14.7000

Fuel

CNG

When pressed fills in a value for
Stoichiometric air to fuel ratio:

Fuel Stoichiometric AFR = 17.4500

Fuel

LPG

When pressed fills in a value for
Stoichiometric air to fuel ratio:

Fuel Stoichiometric AFR = 15.8700

Fuel

E10

When pressed fills in a value for
Stoichiometric air to fuel ratio:

Fuel Stoichiometric AFR = 14.0500

Fuel

E85

When pressed fills in a value for
Stoichiometric air to fuel ratio:

Fuel Stoichiometric AFR = 9.7650

Fuel

E100

When pressed fills in a value for
Stoichiometric ait to fuel ratio:

Fuel Stoichiometric AFR = 9.0078

the

Fuel

OK

Saves away any changes made.

Cancel

Closes the screen.
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Vehicle Controller Setup — Brake/Throttle Controller Setup
This screen allows the operator to configure the optional integrated vehicle controller.

Yehicle Control Setup

| Throttle 0

~ Throttle Controller
V¥ Use T/C Enable Cutput

Board:

I—2 Channel;

Brake IO | Wehicle Control Setup
™ Enable Vehicle Control
Fault (TC, BC) | ok | ok
Latched Fault: I K Eeset |

¥ Enable With High (Else Low)

| 5

I_2 Channel;

0.00

Board:

Wolts, Iin: Il
I Eewerse Cutput Eange

v Use TIC Analog Control Cutput

1
[500

I—2 Channel;

Board:

v Usge T/C Analog Feedback Input

[

[T Wze T/C Fault Tnput

BEoard:

I—l Channel:

[ Fault When High (Else Low)

1

Cancel

Enable Vehicle Control

This is an overall enable switch for the vehicle controller. If this
switch is off (not checked), then no vehicle controller inputs or
outputs will be read or written. This box must be checked if the
vehicle controller is to be used.

Fault (TC, BC)

This display tells if the vehicle fault digital input is faulted (if the
input is enabled) for the throttle / brake controllers.

Latched Fault

This display tells if the vehicle controller has latched a fault
condition. Note that a dynamometer E-Stop will cause a latched
vehicle controller fault, and that the dynamometer E-Stop
condition must be cleared before the vehicle controller latched
fault can be cleared.

Reset (Latched Fault)

This button will reset any latched fault of the vehicle controller,
providing that the vehicle controller fault digital input is not
reporting a fault (or is disabled), and that the dynamometer is
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not in an E-Stop condition.

Brake / Throttle Controller Setup

Use T/C Enable Output

If checked, the specified digital output line will
be used to drive an enable digital output to the
throttle controller during testing.

Enable With High (Else Low)

Tells what voltage level (0 (low) or 5 (high)) will
be driven on the specified output channel to
enable the throttle controllet.

Board

The I/O board number used to write this
output (1 -> 2)

Channel

The digital output channel number used to
write this output (0 -> 23)

Use T/C Analog Control Output

If checked, the specified analog output line will
be used to drive a reference output to the
throttle controller during testing.

Board The I/O board number used to write this
output (1 -> 2)

Channel The analog output channel number used to
write this output (0 -> 1).

Volts, Min The minimum voltage that should be driven
out on this channel, normally 0.

Volts, Max The maximum voltage that should be driven
out on this channel, normally 5.

Reverse Output Range Reverses the motion of the throttle controller,

for vehicles where the closed and full throttle
positions are reversed.

Use T/C Analog Feedback Input

If checked, the specified analog input line will
be used to measure the current actual position
of the throttle controller during testing.

Board

The I/O board number used to read this input
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(1->2)

Channel The analog input channel number used to read
this input (0 -> 7).

Use T/C Fault Input If checked, the specified analog input line will
be used to detect faults from the controller.

Fault When High (Else Low) If checked, a fault will be generated when the
input is at 5 volts, otherwise when the input is
at 0 volts.

Board The I/O board number used to read this input
(1->2)

Channel The digital input channel number used to read

this input (0 -> 23).

Brake Controller /O Setup

The brake controller panel is identical to the throttle controller panel, please see above.

The following is a list of buttons at the bottom of the screen and the functions that they perform.

OK This button will cause all on-screen values to be applied to the
controller and written to the software’s configuration (“Ini”) file,
and the screen will close.

Cancel This button will cause all controller parameters to return to their

pre-editing values, and the screen will close.
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Vehicle Controller Setup - Brake / Throttle Controller Calibration
This screen allows the operator to calibrate the feedback values for the throttle and brake

controllets.

Yehicle Control Calibrabions |

- Current Values

Throttle Brake

Feedback Voltage: 0.000 0.000
Feedback Value: 0.373 0.000
Zero Point Voltage: 0.018 0.000
Span Point Voltage: 4.929 1.000
Zero |

Span | Span |

OK | Cancel |

Feedback Voltage

Shows the current analog input voltage for the channel.
Feedback Value

Shows the current calibrated value measured by the analog input.
Zero Point Voltage

Shows the analog input voltage at the zero calibration point.
Span Point Voltage

Shows the analog input voltage at the span calibration point.

Zero Buttons

The throttle / brake controller must be positioned at a “zero” position, ie zero throttle or

zero brake application, then the “Zero” button should be clicked, to set the calibration at
the zero point.

Span Buttons

The throttle / brake controller must be positioned at a “‘span” position, ie full throttle or
full brake application, then the “Span” button should be clicked, to set the calibration at
the span point.
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Vehicle Controller Setup - Throttle / Brake Controller Hand Pendant Setup
This screen allows the operator to configure the hand pendant used for manual control of the

throttle and brake controllers.

. Throttle/Brake Controller Hand Pendant Setup [ x|

" Wlamal Throttle/Brake IO Setup
™ Use Marual Throttle/Brake Controller Enable?

[~ Active High
I—1 Charmel: I_1

Eoard:

[~ Tse Throttle IManual Enable?
[ Active High

I—1 Charmel; |_2

Board:

[ Use Brake Ianual Enable?
[ Active High

I—1 Charmel;

Board:

—

I Usze Wlanual Throttle Analog Tnput?

I—1 Channel;

Filter (% Old) | 1 Slew Rate:

|_4
[

EBoard:

[T Usze Manual Brake Analog Input?

I—1 Channel;

Filter (%0 Old) I 3 Slew Rate:

B
|_4

EBoard:

[ Current Walues
Manual Control Enabled? NG
Throttle Enbl Eecquested? NO
Brake Enbl Bequested? NO
Throttle Exbl Cmd'd (PC) NO
Brake Enbl Cmd'd (PC) No
Throttle Manal Thpaut %o 0.00
Throttle Manual Input Volts 0.00
Brake IManual Input %o 0.00
Brake Manual Input Volts 0.00
— Calibration Values
Man Throttle Zero (V) &
Ian Throttle Zpan (W 1.00
et | Man Throttle Span &6/ WV [ 100
Wan Brake Zero (V) 0.00
Span Wan Brake Span (V) 1.00
Wan Brake Span %6/ V) 100
ZErS |
= Lpply | (014 I Cancel

Use Manual Throttle/Brake Controller Enable

Tells if the digital input that indicates that the
operator wants to use the hand pendant to
control the throttle/brake controllers should be
used.

Active High If checked, 5 volts indicates a “True” value,
otherwise 0 volts.

Board The board this input is on (1-2)

Channel The channel this input is on (0-23)

Use Throttle Manual Enable Tells if the digital input that indicates that the

operator wants to enable the throttle controller
via the hand pendant should be used.




Active High

If checked, 5 volts indicates a “True” value,
otherwise 0 volts.

Board The board this input is on (1-2)

Channel The channel this input is on (0-23)

Use Brake Manual Enable Tells if the digital input that indicates that the
operator wants to enable the brake controller
via the hand pendant should be used.

Active High If checked, 5 volts indicates a “True” value,
otherwise 0 volts.

Board The board this input is on (1-2)

Channel The channel this input is on (0-23)

Use Manual Throttle Analog Input

Tells if the analog input that reports the
selected throttle position from the hand
pendant should be used.

Board

The board this input is on (1-2)

Channel

The channel this input is on (0-7)

Filter (% Old)

A value between 0 and 99 telling how heavily
the input should be filtered — 0 means no
filtering, 99 means a very heavy filter. Typically
between 50 and 95.

Slew Rate

A value between 0 and 10000 telling how many
percent the input can change by per 0.01
second sample — typically between 1 and 10.

Z.eto

This button is used to set the zero point
calibration for this input. The controller must
have the command value knob set to the zero
(0%) point, then this button can be pressed to
set the calibration point.

Span

This button is used to set the span point
calibration for this input. The controller must
have the command value knob set to the span
(100%) point, then this button can be pressed
to set the calibration point.

Use Manual Brake Analog Input

Tells if the analog input that reports the
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selected brake position from the hand pendant
should be used.

Board

The board this input is on (1-2)

Channel

The channel this input is on (0-7)

Filter (% Old)

A value between 0 and 99 telling how heavily
the input should be filtered — 0 means no
filtering, 99 means a very heavy filter. Typically
between 50 and 95.

Slew Rate

A value between 0 and 10000 telling how many
percent the input can change by per 0.01
second sample — typically between 1 and 10.

Zero

This button is used to set the zero point
calibration for this input. The controller must
have the command value knob set to the zero
(0%) point, then this button can be pressed to
set the calibration point.

Span

This button is used to set the span point
calibration for this input. The controller must
have the command value knob set to the span
(100%) point, then this button can be pressed
to set the calibration point.

Manual Control Enabled

Tells if the hand pendant control enable input
is on.

Throttle Enable Requested

Tells if the hand pendant throttle enable input

is on.

Brake Enable Requested

Tells if the hand pendant brake enable input is

on.

Throttle Enable Commanded

Tells if the software has actually enabled the
throttle controller based on the request above.

Brake Enable Commanded Tells if the softwate has actually enabled the
brake controller based on the request above.
Throttle Manual Input % The throttle position request value read on the
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analog input from the hand pendant.

Throttle Manual Input Volts The analog input voltage read from the throttle
position request analog input from the hand
pendant.

Brake Manual Input % The brake position request value read on the

analog input from the hand pendant.

Brake Manual Input Volts

The analog input voltage read from the brake
position request analog input from the hand
pendant.

Man Throttle Zero (V) The zero calibration point voltage.
Man Throttle Span (V) The span calibration point voltage.
Man Throttle Span (% / V) The %o-per-volt calibration value for the input.

Man Brake Zero (V)

The zero calibration point voltage.

Man Brake Span (V)

The span calibration point voltage.

Man Brake Span (% / V)

The %-per-volt calibration value for the input.
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Vehicle Controller Setup — Automatic Throttle Linearization
This screen allows the user to perform an automatic linearization on the throttle actuator.

Automatic Throtile

Waitinr Test Start Command

Start Test Test Speed:
Max Throttle %: ;

| 100]
% Throttle I Step:  [JES

Shutdown Force: 3000
[Point __[%Throttie [Lbs |

Since the throttle controller uses a closed-loop PID controller, and PID controllers work best
with linear responses from actuators, and vehicle throttles frequently suffer from dead-band and
non-linearity issues, it is best to linearize the throttle actuator. This is done by mapping nominal
output values (position reference values to the throttle controller servo controller) to values that
generate a linear response. This is done by setting the output value to vatious values (actuator
positions), and measuring the response that is generated (force that the vehicle generates).

Note: The throttle linearization should be petformed BEFORE tuning the throttle
actuator PID values.

Note: The throttle linearization can accommodate quite a bit on non-linearity, and even
dead-bands, such as those caused by pootly-set zero points for the servo actuator.
However, to get the best control of the vehicle through the throttle actuator, the actuator
positioning, geomettry, and zero/span point settings must all be set as accurately as
possible — actuator acting directly on the pedal, no “slop” in the actuator linkages, zero
point set so the actuator is just touching the pedal, span point set to 100% pedal motion.

The general scheme is that the dynamometer holds speed, while the throttle actuator is moved to
various positions across some range, e.g. 0%, 10%, 20%, etc. At each point, the force generated
by the vehicle is recorded. Once the test is complete, the force generated at the maximum throttle
position test point is used as a “100%” response value, and all other points are adjusted so that the
adjusted output value at each point generates a response (force) that is linear with the original, un-
adjusted output value. For example, in the screen-shot above, the throttle generates a linear force
at very low throttle positions, then a more-than-linear response in the mid-range (the middle of
the adjusted curve is flat, so as the nominal output (X-axis) increases, the adjusted output (Y-axis)
does not increase much across that range), and finally a less-than-linear response at nearly full-
throttle positions (this actuator uses a 0..5V signal, but the linearizing table includes 0..10V, so full-
throttle is in the middle at 5V) (as the nominal output (X-axis) increases, the adjusted output (Y-
axis) increases even faster). The red line at about 45 degrees would correspond to a perfectly linear
force response with throttle position.

The test parameters are:
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Test Speed

Max Throttle %

% Throttle/Step

Shutdown Force

The speed the dynamometer will hold during testing. This must be a speed that
the dynamometer can achieve, and where the dynamometer can hold the
vehicle speed constant at heavy throttle positions.

The maximum throttle position that will be used in testing. 100% is ideal, but
sometimes a lower % value must be used, due to dynamometer capacity, tire
slip, etc.

The size of steps between throttle positions. For example, a value of “10” (a
good value to use) will make the test measure the force generated at every 10%
of throttle position.

If the force generated by the vehicle ever exceeds this value, the test will
automatically terminate. This is used to guard against unexpected things from
happening, if the throttle actuator or vehicle responds in an unexpected
fashion. A good value to enter here would be about 85% of the drive axle

weight of the vehicle.

As the routine progtesses, small table of “Point / %Throttle / Lbs” values will be filled in with
the actual test results.

The routine requires that larger throttle openings generate larger forces, which seems obvious, but
is not always the case. If the measured force values are not strictly increasing with throttle
position, then the routine will report failure. Since this generally happens at larger throttle
positions (which don’t change the generated force much), you can address this in one of two

ways:

a) Reduce the “Max Throttle %" value, to say 80%, or even 70%, to avoid those points.

b) Increase the “%Throttle/Step” value, to give the vehicle a better chance of producing
more force at each throttle position.
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Vehicle Controller Setup - Automatic Brake Linearization
This screen allows the user to perform an automatic linearization on the brake actuator.

Automatic Brake Li

Waitinr Test Start Command

Start Test Test Speed: >

Max Brake %

% Brake | Step:
Shutdown Force:

Raw PID Output 0.0 To 10.0 Volts

=

This routine is the same as the throttle lineatization above, so please see that section.

Note: The span point for the brake actuator is different from the span point for the
throttle actuator. The throttle actuator span point can be set at 100% pedal motion, but
the brake actuator span must be set elsewhere. The best approach to setting the span
position for the brake actuator seems to be: push on the actuator (not the pedal) with the
maximum braking force that you expect to need during testing, then set the span at that
position. Using this method makes it difficult to re-install the actuator with the same
span point, which effectively changes the PID loop gain for the brake actuator, requiring
re-tuning of the PID constants. You can improve the repeatability of this process by
using a scale or force sensor to push on the actuator when setting the span point.
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Auxiliary /O Setup - Auxiliary Analog Input Setup

The "Auxiliary Analog Input Setup" menu item allows access to the setup screen used to
configure the auxiliary analog inputs used for extra data acquisition hardware, e.g. exhaust gas
OXygen Sensors, pressure sensors, etc.

Input Configuration

— External Inputs
Current - Zero Point - -— Neg Point — --- Posz Point — Filter Slew

Ch. Active Mame Units Volts  Volts Value Yolts Value Yolts Value [*=DId]) Hate

1- I/ |Meter Channel 1 [Volts | 0.000 | 0| 0| | | 5 5 | 0] 1000
5. [w| |Meter Channel 2 [Volts | 0.000 | 1 1 | | 5 5 | 0] 1000
3. [w| |Meter Channel 3 [Volts | 0.000 | 1 1 | | 5 5 | 0] 1000
4 v |Meter Channel 4 [Volts | 0.000 | 0| 0| | | 1 1 0] 1000
5. [v| |Meter Channel 5 [Volts | 0.000 | 0| 0| | | 1 1 0] 1000
g [w| |Meter Channel 6 [Volts | 0.000 | 0| 0| | | 1 1 0] 1000
7. [w| |Meter Channel 7 [Volts | 0.000 | 0| 0| | | 1 1 0] 1000
g [v| |Meter Channel 8 [Volts | 0.000 | 0| 0| | | 1 1 0] 1000
g- || |Engine Torque  [Ft-Lbs | 0.000 | 0| 0| | | 1 1 0] 1000
10- | |Engine/Roll RPM [Ratio | 0.000 | 0| 0| | | 1 1 0] 1000
11- | |SAE Factor B3 | 0.000 | 0| 0| | | 1 1 0] 1000
12- | |FrontSpeed B3 | 0.000 | 0| 0| | | 1 1 0] 1000
13- | |RearSpeed B3 | 0.000 | 0| 0| | | 1 1 0] 1000
14- || |FrontAccel [Volts | 0.000 | 0| 0| | | 1 1 0] 1000
15- | |RearAccel [Volts | 0.000 | 0| 0| | | 1 1 0] 1000
16- | |Meter Channel 1 [Volts | 0.000 | 0| 0| | | 1 1 0] 1000

| oK I Cancel |

Your electronics system provides for several additional analog inputs that can be connected to
additional data acquisition sensors. For example, various pressures and temperatures may be
monitored during testing.

Note

Most electronics systems sold are capable of handling up to seven (7) auxiliary
analog inputs, although options such as a 2nd PAU, analog engine RPM, opacity
and/or weather station inputs may reduce the number of available analog inputs. If
you purchased a second data acquisition board with your system, you will have an
additional eight (8) analog input available for monitoring additional sensors.
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By double-clicking on the “Name” column, a drop-down list of predefined channels names can
be displayed. These are “magic’ names that the system looks for; if any of these names is used
for a channel name, then the value of that channel will be over-written with the value described by
the “magic” name, even if the channel is active and reading an analog input channel. These
named channels are generally used only on analog input channels that are not physically present, ie
channels 9-16, which are read from the second I/O boatd, which is frequently not installed.

It is important to note that any sensor connected to an auxiliary analog input must meet the
following conditions:

* The input voltage must fall in the range —5.0 to +5.0 volts.

= The input voltage must represent a linear input value (non-linear inputs are not yet
supported).

* Any electrical isolation required to prevent hardware damage is the operators
responsibility, unless Mustang Dynamometer provides the sensor.

Configuring an Auxiliary Analog Input

To configure and/or calibrate an auxiliary analog input, the name of the input channel, the units
monitored, and several calibration values must be entered. The process for configuring and
calibrating an auxiliary analog input is shown below.

= Select an input channel. The “Channel” column lists the available analog input channels.
If you have only one (1) data acquisition board installed, you only actually have channels

1-8; channels 9-16 require the 2nd data acquisition board be installed.

= Make sure that the analog input channel is actively being read by checking the “Active”
box.

= Enter the name of the input channel in the “Name” field (for example, “Oil Pressure”).

= Enter the units that the input channel will be measured in the “Units” field (for example,
“PSI”).

* The “Current Volts” ficld reports the current input voltage for each channel.

* In the “Lo Cal Point” “Volts” ficld, enter the input voltage measured at (or known to be
present at) the zero/low calibration point value (for example, 0.0 volts).

* In the “Lo Cal Point” “Values” ficld, enter the input value for the zero/low calibration
point.

= In the “Hi Cal Point” “Volts” ficld, enter the input voltage measured at (or known to be
present at) the span/high calibration point value (for example, 5.0 volts).

= In the “Hi Cal Point” “Values” ficld, enter the input value for the span/high calibration
point.

265



= To apply a FIR type filter to the input value, you can specify a value between 0 (no
filtering) and 100 (solid filter, value will never change) in the “Filter (% Old)” field. Since
the analog inputs are normally updated at 100 Hz, a filter value of 90 will result in a 90%
response to a step change in 0.2 seconds, while significantly reducing noise. A filter value
of 50 will result in a 90% response to a step change in 0.03 seconds, while reducing noise
by approximately 50%.

To apply a slew rate (clipping) filter to the input, you can enter a maximum slew rate value in the
“slew Rate” ficld. These values represent the maximum value by which any two consecutive
values may differ; if the difference between two consecutive measurements varies by more than
this amount, the reported value is clipped off at the maximum allowed change. These values are
between-samples values, so the update rate is important consideration for selecting these values.
Since the normal update rate of our systems is 100 Hz, simply take the maximum valid rate of
change that you believe your sensor will ever report (in units per second), and divide that value by
100 to determine the value to enter for your “Slew Rate” value. For example, if you believe that a
temperature sensor will not change by more than 50 degrees per second, then your “Slew Rate”
value would be (50 / 100) = 0.5.

Magic Auxiliary Analog Input Names

For those familiar with the MD-7000 seties software, the list of “magic” names (“SAE Factor”,
“Engine Torque”, etc) is no longer used — all of the related values are now available as system
channels.
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Auxiliary /O Setup - Auxiliary Analog Output Setup

The "Auxiliary Analog Output Setup" menu item allows access to the setup screen used to
configure the speed/RPM and torque/force analog outputs supported by the ADA-1100 I/O
boards.

Auzillary Analog Output Setup |

- Analog Speed Output
I~ Enable This Output
IBoard: 1 IME:X Wolts: 5.000
[Channel 1 [Min Volts: 0.000

IMaX speed: 10010
[ Report Eoll RPM (Mot MPHEPH)

- Analog Torque Cutput
[~ Enable This Cutput

IBoard: 1 IME:X Wolts: 5.000
IChannel: 1 IMJn Wolts: 0.000

IMaX Taroque: 20010
™ Eeport Crankshaft Values (Mot Eoll Values)

()4 Cancel

Since some dynamometer operators use external data acquisition systems, your system can be
configured to drive two (2) analog outputs proportional to the speed and torque measured by
your dynamometer. These outputs can be fed to the analog inputs of a data acquisition system.

Note

Since the data acquisition boards that we currently use are limited to two (2) analog
outputs per board, and our PAU control uses one of them, you must purchase a
second data acquisition board if you wish to drive both of these channels
simultaneously. Also, if you have a multiple PAU dynamometer, you will need the
second data acquisition board to drive either of these channels.
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Analog Speed Output

This output is proportional to the dynamometet’s roll speed, in either MPH/KPH or RPM.
Configuration is as described below.

Enable This Output

This option must be checked for the output to be driven.

Board

The data acquisition board to be used. Normally board #2,
although board #1 can be used for single PAU systems where
only one auxiliary analog output is required.

Channel

The data acquisition analog output channel to be used. Values
for output channels are either 0 or 1. Note that board #1,
channel #0 is always reserved for the PAU reference output.

Max Volts

The maximum voltage to be driven out, when the maximum
reportable speed is measured. This value must be less than or
equal to 5.0 volts.

Min Volts

The minimum voltage to be driven out, when the minimum
reportable speed is measured. This value must be greater than
or equal to -5.0 volts if the analog output is configured as a bi-
polar output, or greater than or equal to 0.0 volts if the analog
output is configured as a uni-polar output.

Max Speed

The maximum reportable speed. This value may be in
MPH/KPH (depends on “Use Metric Units” sctting in
“System Parameters”) or RPM, depending on the setting of
the “Report Roll RPM (Not KPH/MPH)”’ option.

Report Roll RPM

Determines if this output is scaled against dynamometer shaft
RPM or (Not KPH/MPH) MPH/KPH.
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Analog Torque Output

This output is proportional to the total torque measured by the dynamometer, in either Ft-
Lbs/N-M. Configuration is as desctibed below.

Enable This Output

This option must be checked for the output to be driven.

Board

The data acquisition board to be used. Normally board #2,
although board #1 can be used for single PAU systems where
only one auxiliary analog output is required.

Channel

The data acquisition analog output channel to be used. Values
for output channels are either 0 or 1. Note that board #1,
channel #0 is always reserved for the PAU reference output.

Max Volts

The maximum voltage to be driven out, when the maximum
reportable torque is measured. This value must be less than or
equal to 5.0 volts.

Min Volts

The minimum voltage to be driven out, when the minimum
reportable torque is measured. This value must be greater than
or equal to -5.0 volts if the analog output is configured as a bi-
polar output, or greater than or equal to 0.0 volts if the analog
output is configured as a uni-polar output.

Max Torque

The maximum reportable torque. This value may be in Ft-Lbs
or N-M (depends on “Use Metric Units” setting in “System
Parameters”).

Report Crankshaft Values (Not
Roll Values)

Determines if this output is scaled against dynamometer shaft
torque or engine crankshaft torque. Please see the section on
Values Reported by a Chassis Dynamometer for more
information on this important difference. The torque values
reported include ALL torque measured by the dynamometer,
not any single component (such as PAU torque, etc).
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Auxiliary /O Setup - External DAC Board Setup
The "External DAC Board Setup" menu item allows access to the setup screen used to configure
the analog output boards used to drive system values out to external data acquisition systems.

External DAC Board Setup |

Board # IB:::a.rd Trpe

—_

: ICB-D&C-DS

3 IN::: Board j IIn-ﬁctive j ﬂ_l

2

3 IN::: Board j IIn-Hctive j Setup... I

4 IN::: Board j IIn—Hct:ive j Setup... I
OK Cancel |

This screen is used to configure any I/O boards that have been installed to dtive system values
out to external data acquisition systems via analog outputs.

Warning: enabling a board that is not present will prevent your system from operating,
due to missing hardware and/or driver software! Correcting this issue requires editing
the file “...\Data Files\Hardware Configs\ExtDACConfig.Ini”, and setting
“Active=False” everywhere.

Up to four (4) I/O boatds ate supported.

Currently, only the Computer Boards CB-DAC-08 (ISA) and PCI-DDA08/12 (PCI) 8-channel,
12-bit analog output I/O boatds are supported.

Each of the possible four (4) I/O boards can be configured as “No Board” ot as a valid board
type. Additionally, each I/O boatd can be enabled (“Active”) or disabled (“In-Active”).

Once a valid board type (other than “No Board”) has been selected, the I/O board can be
configured using the “Setup...” button beside the board definition fields. For PCI boards, you
only have to specify the “Board Number” for the board, as setup in Universal Library. For ISA
boards, you must specify the board’s base address, as well as Voltage range values for each
channel.

This screen allows the operator to configure a Computer Boards CIO-DAC-08 (ISA) 8 channel,
12-bit analog output I/O boatd.

The “DLL Version” and “Driver Handle” displays tell which version of the I/O boatd interface
DLL is in use, and the driver handle that has been allocated for communicating with the board
that is currently being configured.

The “Base Address” ficld displays the base port address of the selected board in decimal
notation (768 decimal = 300 hexadecimal). The operator may enter base port address values in
either decimal (768) or in hexadecimal (in which case the value must be entered as &h300, or
&h240, or &hXXX in general).
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NOTE

SETTING THE BASE PORT ADDRESS INCORRECTLY WILL CAUSE
THE I/O BOARD TO NOT WORK, AND MAY PREVENT OTHER
BOARDS FROM WORKING CORRECTLY.

For each output channel the following parameters may be set:

Max Voltage

The maximum voltage (magnitude, positive or negative) that the
output is configured to drive.

Uni-/Bi-Polar

Tells if the output is configured as a uni-polar or bi-polar
output.
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Auxiliary /O Setup - External DAC Channel Setup
The "External DAC Channel Setup" menu item allows access to the setup screen used to
configure the values sent out via the analog outputs to external data acquisition systems.

External DAC Channel Setup

| # I'Value | Min Val | Max Val | Min Yolis | Max Volis anmi | Ch
......... T e e
2 Total Power -5009.0888 580000 -5.0808 5.888 1 (Ho Board) 1
3 Engine Torque -5009.008 5080000 -5.0808 5.880 1 (No Board) 2
4 Total Force -5A00.688 5060.000 -5.08088 5.80808 1 (No Board) 3
5 Speed 0.088 250. 000 0.008 5.800 1 (No Board) N
6 Acceleration —-48.880 LAa_aaa -5._@868 5.868 1 (Ho Board) 5
7 SAE Factor 8.008 160. a0 0.008 5.80808 1 (No Board) 6
Hardware Configuration Ouiput Scaling Values
Output# | 1] Max Units / Volis [10000.000 | [5.000 | Uniis | 0.000
Value |E..gme RPM (RFM) j | Min Units / Volts |u.uuu |I].I]I]I] | Volis | 0.000

|
|

[ o froomn 3]
| 3]
|

|

|

| Span Pi Units [8000.000 Update |

Active | Yes j | 1/2 Span Pt Units |4uuu.uuu
Use Default [Yes =] | Zero PtUnits [0.000 | e I
Default Volts [0.000 | Ouiput Mode |Normal =l Cancel |

This screen allows the operator to configure the external DAC channels used to drive system
values out to external data acquisition systems via analog outputs.

Up to 32 system values can be driven to external D/A systems (if sufficient I/O boards are
installed), and each output can be written to any desired analog output I/O boatrd/channel.

By clicking on an entry in the list box, the complete configuration for the selected system value
output can be specified. Clicking on any item in the list box will cause the currently displayed
configuration data to be updated.

Output # The number (1 -> 32) of the system output that is being
displayed.

Value The system value that will be driven out, available from a drop-
down list.

Board The analog output I/O boatd (from the “External DAC Board

Setup” screen) that the system value will be driven out on.

Ch The analog output channel on the selected I/O boatd that the
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system value will be driven out on. Note that the value
displayed in this box will be 1 greater than the value displayed in
the list box.

Active

If this value is set to “Yes”, the selected system value will be
written out on the selected I/O line, otherwise the system value
will not be written out.

Use Default

If this value is set to “Yes”, the default value (specified in volts,
below) will always be written out on the selected output line.

Default Value

The default voltage to write out when the output is not active, if
desired. This simply allows the system to drive a constant,
specified voltage out to any external D/A system when the
operator does not want to drive the selected system value out.

Max Units / Volts

These values establish the maximum voltage (within the analog
output’s capabilities) which will be driven on the selected analog
output line, and the system value that will correspond to that
voltage.

Min Units / Volts

These values establish the minimum voltage (within the analog
output’s capabilities) which will be driven on the selected analog
output line, and the system value that will correspond to that
voltage.

Span Pt Units

The system units value (not voltage) that will be driven on the
selected analog output line when the selected channel is put into
“span”” mode. The voltage that will be driven out will be
determined by scaling the specified system value using the
min/max voltage/values data pairs entered above.

1/2 Span Pt Units

The system units value (not voltage) that will be driven on the
selected analog output line when the selected channel is put into
“Half Span” mode. The voltage that will be driven out will be
determined by scaling the specified system value using the
min/max voltage/values data pairs entered above.

273




Z.ero Pt Units

The system units value (not voltage) that will be driven on the
selected analog output line when the selected channel is put into
“Zero” mode. The voltage that will be driven out will be
determined by scaling the specified system value using the
min/max voltage/values data pairs entered above.

Output Mode

The output mode that the channel is to be in. When this field is
changed, the output voltage will NOT change until the operator
either:

a) Clicks on another entry in the list box, or

b) The clicks the “Update” button.

> <¢

By placing an output channel in “Zero”, “Half Span” or
“span” mode, any of three (3) calibration point values can be
driven out on the selected analog output line to allow for
calibration of any external data acquisition system inputs.

NOTE:

All analog output channels will be returned to
“Normal’”’ output mode when this screen is exited.

Units

The cutrent system value that is being driven out on the
selected output channel. This value will be one of the following:
(Normal mode) The selected system value, (Zero mode) the
specified “Zero” point value, (Half Span mode) the specified
“Half Span” point value, or (Span mode) the specified “Span”
point value.

Volts

The current voltage that is being driven out on the selected
output channel. This value will be the scaled value of the
displayed “Units” value, using the min/max units/volts data
values entered above.
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The following is a list of buttons that appear at the bottom of the screen along with a description

of their functionality:

The “Update” button

Can be used to manually update the selected channel’s
calibration values. This button will normally be used to update
the “Output Mode” value during calibration of external D/A
systems, since all fields (including “Output Mode”) are updated
when the operator clicks on any item in the main list box on
this screen (for example, when moving on to configure another
channel).

The “OK” button

Will cause all editing values to be updated and written to the
software’s calibration (“Ini”) file.

The “Cancel” button

Wil cause all calibration values to revert to their pre-editing
values.
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Auxiliary /O Setup - Auxiliary Digital Output Setup
This menu item allows access to the setup screen used to configure the digital outputs supported
by the digital boards.

[Output Name lactive? |Channel#  |Normal Logic |Lock @ Speed inhibits Start
Yes v Yes I [ Yes
Yes Yes

<

|AuxDO01

1]

Yes

<]

|AuxDO02

Yes Yes Yes

<
<

|AuxDO03

Yes Yes

<

Yes

<

|AuxDO04

Yes
Yes
Yes

Yes
Yes

Yes
Yes
Yes

<
<

|AuxDO0S

<
<

|AuxDO0S

1]

Yes

<]

|AuxDO07

Yes Yes Yes

<
<

|AuxDO0S

Yes Yes

<
<

|AuxDO09

Yes
Yes
Yes

Yes

Yes
Yes
Yes

<
<

|AuxDO10

Yes
Yes

<
<

|AuxDO1

1]
<]

|AuxDO12

Yes Yes Yes

<
<

|AuxDO13

Yes Yes

<

Yes

<

|AuxDO14

Yes
Yes

Yes Yes

Yes

<
<

|AuxDO15

R [ N (S (e R (I B (R
R [ N (S (e R (I B (R

<

|
|
|
|
|
|
|
|
Yes [
|
|
|
|
|
|
|

|AuxDO186 ¥ Yes

[~ Enable Use OF Auxiliary Digital Outputs

|

Please note

This is not for casual customer use, but is intended for use with the guidance of a
qualified Mustang Dynamometer technician.

Field Description

Output Name The name associated with the digital output.

Active When checked means that the digital output is
active. If unchecked means it is not active.

Board # The actual number of the board that the digital
output is on.

Channel # The actual number of the channel associated
with this digital output.

Normal Logic When checked means that the digital output

will use normal logic, otherwise reverse logic.
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Lock @ Speed When checked means that the digital output
channel inhibits changes when spinning.

Inhibits Starts When checked means that the digital output
channel inhibits starts when enabled.

Enable Use Of Auxiliary Digital Outputs When checked means that Auxiliary Digital
Outputs are enabled, if unchecked means that
they are disabled.

Buttons Description
OK Saves the Auxiliary Digital Output setup away
Cancel Dismisses the screen.
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Auxiliary /O Setup - Extended Analog Input Setup

This menu item allows access to the setup screen used to configure the extended analog inputs
used for extra data acquisition hardware, e.g. exhaust gas oxygen sensors, pressure sensors, etc.
These inputs ate read via OnTrak ADR-2000 setial I/O boards, which can be daisy-chained, so
that only one RS232 setial port (or USB<->Setial adapter) is required for 1.3 ADR-2000 1/O
boards. This interface requires the 56k Baud version of these boards.

Device Active

Use Board #1 (Address = 1)
Use Boards #1 & #2 (Address =1/ 2)

Use Boards #1-3 (Address=1/2/4)
Serial (COM) Port

OK

Please note

This is not for casual customer use, but is intended for use with the guidance of a
qualified Mustang Dynamometer technician.

Field Description

Device Active When checked, means the device is active, If
unchecked means the device is not active.

Use Board #1 (Address = 1) When selected means that only one boatrd is
being used.

Use Board #1 & #2 (Address =1 / 2) When selected means that boards #1 & #2 are
being used.

Use Board #1 - #3 (Address =1/ 2/ 4) When selected means that boards #1 through
#3 are being used.

Serial (COM) Port Which communication port is being used.
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Auxiliary /O Setup - Extended Analog Input Calibrations

This menu item allows access to the setup screen used to calibrate the extended analog inputs
used for extra data acquisition hardware, e.g. exhaust gas oxygen sensors, pressure sensors, etc.

™ Extended Aux A

1 Chan1 (ChUnits1)
2 Chan2 (ChUnits2)
3 Chan3 (ChUnits3)
4 Chan4 (ChUnits4)
5 Chan5 (ChUnits5)
6 Chan6 (ChUnits6)

Calibrate Selected Channel

Set Channel Name

Set Channel Units

Set Channel Filtering

List box Description
Channel list The list of all channels, when configuring a
channel, all the user/operator has to do is select
it and then press the buttons below to
configure it.
Buttons Description

Calibrate Selected Channel

a

Displays screen that will allow the
user/operator to calibrate the selected channel.

Set Channel Name Allows the user/operator to give a name to the
selected channel.

Set Channel Units Allows the user/operator to assign a unit of
measure to the selected channel.

Set Channel Filtering Allows the user/operator to assign filtering to

the selected channel.
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Calibrate Selected Channel

This screen give the user the ability to calibrate an analog input channel.

Extended Aux Analog Input Calibration
Input Name |Some analog input...
- |Current Voltage 0 Volts
- |Current Value 0 |(Units)
ero Calibration Point Value 0 |(Units)
. 1+ Span Calibration Point Value 0 ((Units)
|- Span Calibration Point Value | 0 (Units)
Zero Offset Voltage | 0 Volts
: |+ Span Units / Volt | 0 |lUnits}.fVOIt
|- Span Units / Volt | 0 (Units)/ Volt

Field Description
Input Name The name of the analog input channel. Please
note that this is read only.
Current Voltage The current voltage of the analog input
channel. Please note that this is read only.
Current Value The current value of the analog input channel.

Please note that this is read only.

Z.ero Calibration Point Value

The current value of the calibration point when
it is zeroed.

+ Span Calibration Point Value

The current value of the calibration point when
it is positive spanned.

- Span Calibration Point Value

The current value of the calibration point when
it is negative spanned.




Zero Offset Voltage

The corresponding zero voltage when the
calibration point is zeroed.

+ Span Units / Volt

The corresponding positive span voltage when
the calibration point is positively spanned.

- Span Units / Volt

The corresponding negative span voltage when
the calibration point is negatively spanned.

Buttons

Description

Zero

When pressed will perform a zero on the
selected analog input channel.

Span (+ and -)

When pressed will perform a plus and minus
span on the selected analog input channel.

+ Span When pressed will perform a plus span on the
selected analog input channel.

- Span When pressed will perform a minus span on
the selected analog input channel.

OK When pressed will save the calibration values
away.

Cancel When pressed will dismiss the screen. Please

note that if any calibration values have changed
then the user will be prompted to save away
any values.
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Auxiliary /O Setup - Extended Analog Input Diagnostics
This menu item allows access to the setup screen used to diagnose the extended analog inputs
used for extra data acquisition hardware, e.g. exhaust gas oxygen sensors, pressure sensors, etc.

B Extended Aux R e

1 Chan1 (ChUnits1) | 0.000 | 0.000
2 Chan2 (ChUnits2) | 0.000 | 0.000
3 Chan3 (ChUnits3) | 0.000 | 0.000
4 Chand (ChUnitsd) | 0.000 | 0.000 ||
5 Chan5 (ChUnits5) | 0.000 | 0.000
6 Chan6 (ChUnits6) | 0.000 | 0.000
7 Chan7 (ChUnits7) | 0.000 | 0.000
8 Chan8 (ChUnits8) | 0.000 | 0.000
9 Chan9 (ChUnits9) | 0.000 | 0.000
10 Chan10 (ChUnits10) | 0.000 | 0.000
11 Chan11 (ChUnits11) | 0.000 | 0.000
12 Chan12 (ChUnits12) | 0.000 | 0.000
13 Chan13 (ChUnits13) | 0.000 | 0.000
14 Chan14 (ChUnits14) | 0.000 | 0.000
15 Chan15 (ChUnits15) | 0.000 | 0.000
16 Chan16 (ChUnits16) | 0.000 | 0.000
17 Chan17 (ChUnits17) | 0.000 | 0.000
18 Chan18 (ChUnits18) | 0.000 | 0.000
19 Chan19 (ChUnits19) | 0.000 | 0.000
20 Chan20 (ChUnits20) | 0.000 | 0.000
21 Chan21 (ChUnits21) | 0.000 | 0.000
22 Chan22 (ChUnits22) | 0.000 | 0.000
23 Chan23 (ChUnits23) | 0.000 | 0.000
24 Chan24 (ChUnits24) | 0.000 |

0.000

Please note

There are no label for the columns of data, just be aware that the 1st column is the
channel name, the 2nd column is the channel voltage and the 3rd column is the
channel value.
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Field

Description

Channel Name

The name of the analog input channel.

Channel Voltage The current voltage of the analog input
channel.
Channel Value The cutrent value of the analog input channel.
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Auxiliary /O Setup - PDAQ3000 Input Calibrations
This menu item allows access to the setup screen used to calibrate the extended analog inputs

used for extra data acquisition hardware, e.g. exhaust gas oxygen sensors, pressure sensors, etc.
These inputs are provided by the PersonalDaq/300x USB I/O boatd.

™ Etended Aux A

1 Chan1 (ChUnits1)
2 Chan2 (ChUnits2)
3 Chan3 (ChUnits3)
4 Chan4 (ChUnits4)
5 Chan5 (ChUnits5)
6 Chan6 (ChUnits6)

Calibrate Selected Channel
Set Channel Name
Set Channel Units
Set Channel Filtering

List box Description

Channel list The list of all channels, when configuring a
channel, all the user/operator has to do is select
it and then press the buttons below to
configure it.

Buttons Description

Calibrate Selected Channel Displays a screen that will allow the
uset/operator to calibrate the selected channel.

Set Channel Name Allows the user/operator to give a name to the
selected channel.

Set Channel Units Allows the user/operator to assign a unit of
measure to the selected channel.

Set Channel Filtering Allows the uset/operator to assign filteting to
the selected channel.
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Calibrate Selected Channel

This screen give the user the ability to calibrate an analog input channel.

Extended Aux Analog Input Calibration
[Input Name |Some analog input...
Cu"em Raw voﬂage ...................................... 0 ; olts.le ...............
- |Current Raw Value 0 |(Units)
- [Current Filtered Voltage 0 Volts/Hz
. |Current Filtered Value 0 |(Units)
ero Calibration Point Value 0 (Units)
. 1*+ Span Calibration Point Value 0 (Units)
|- Span Calibration Point Value | 0 |(Units)
Zero Offset Voltage | 0 Volts/Hz
[+ Span | 0 |(Units) / VoltHz
|- Span | 0 |(Units)/VoltiHz

Field Description

Input Name The name of the analog input channel. Please
note that this is read only.

Current Raw Voltage The current voltage of the analog input
channel. Please note that this is read only.

Current Raw Value The current value of the analog input channel.
Please note that this is read only.

Current Filtered Voltage The current filtered voltage of the analog input
channel. Please note that this is read only.

Current Filtered Value The current filtered value of the analog input

channel. Please note that this is read only.




Zero Calibration Point Value

The current value of the calibration point when
it is zeroed.

+ Span Calibration Point Value

The current value of the calibration point when
it is positive spanned.

- Span Calibration Point Value

The current value of the calibration point when
it is negative spanned.

Zero Oftset Voltage The corresponding zero voltage when the
calibration point is zeroed.

+ Span The corresponding positive span voltage when
the calibration point is positively spanned.

- Span The corresponding negative span voltage when
the calibration point is negatively spanned.

Buttons Description
Zero When pressed will perform a zero on the

selected analog input channel.

Span (+ and -)

When pressed will perform a plus and minus
span on the selected analog input channel.

+ Span When pressed will perform a plus span on the
selected analog input channel.

- Span When pressed will perform a minus span on
the selected analog input channel.

OK When pressed will save the calibration values
away.

Cancel When pressed will dismiss the screen. Please

note that if any calibration values have changed
then the user will be prompted to save away
any values.
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Auxiliary 1/0 Setup - PDAQ3000 Input Diagnostics
This menu item allows access to the setup screen used to diagnose the extended analog inputs
used for extra data acquisition hardware, e.g. exhaust gas oxygen sensors, pressure sensors, etc.

[ Differential Analog Inputs [ Thermocouple Inputs
[ 1 [UNKNOWN (UNKNOWN) | 0.000 0.000 | 1 [UNKNOWN (Deg F) |
[ 2 [UNKNOWN (UNKNOWN) | 0.000 0.000 | 2 [UNKNOWN (Deg F) |
[ 3 [UNKNOWN (UNKNOWN) | 0.000 0.000 | 3 [UNKNOWN (Deg F) |
[ 4 [UNKNOWN (UNKNOWN) | 0.000 0.000 | 4 [UNKNOWN (Deg F) |
[ 5 [UNKNOWN (UNKNOWN) | 0.000 0.000 | 5 [UNKNOWN (Deg F) |
| |
| I

6 [UNKNOWN (UNKNOWN) 0.000 0.000 | 6 [UNKNOWN (Deq F)
7 [UNKNOWN (UNKNOWN) 0.000 0.000 | 7 [UNKNOWN (Deg F)
8 [UNKNOWN [UNKNOWN) | 0.000 0.000 | 8 |[UNKNOWN (Deg F)

[ Single-Ended Analog Inputs
1 JUNKNOWN (UNKNOWN) | 0.000 0.000 | 9 |[UNKNOWN (Deg F)

|
[ 2 [UNKNOWN (UNKNOWN) | 0.000 0.000 [ 10 [UNKNOWN (Deg F) |
[ 3 [UNKNOWN (UNKNOWN) | 0.000 0.000 | 11 [UNKNOWN (Deg F) |
[ 4 [UNKNOWN (UNKNOWN) | 0.000 0.000 | 12 [UNKNOWN (Deg F) |
[ 5 [UNKNOWN (UNKNOWN) | 0.000 0.000 | 13 [UNKNOWN (Deg F) |
| |
| |
| |

[ 6 [UNKNOWN (UNKNOWN) 0.000 0.000 [ 14 [UNKNOWN (Deg F)
[ 7 [UNKNOWN (UNKNOWN) 0.000 0.000 | 15 [UNKNOWN (Deg F)
[ 8 [UNKNOWN (UNKNOWN) 0.000 0.000 [ 16 [UNKNOWN (Deg F)
| Frequency Inputs
[ 1 JUNKNOWN (UNKNOWN) |
[ 2 [UNKNOWN (UNKNOWN) |
|
|

3 [UNKNOWN (UNKNOWN)
4 [UNKNOWN (UNKNOWN)

Please note

There are no label for the columns of data, just be aware that the 1st column is the
channel name, the 2nd column is the channel voltage and the 3rd column is the

channel value.
Field Description
Channel Name The name of the analog input channel.
Channel Voltage The current voltage of the analog input
channel.
Channel Value The current value of the analog input channel.

1- 8 = differential analog inputs on main unit

9-16 = single ended analog inputs on PD(Q30 add-on unit
17-32 = type-K thermocouple inputs on PDQ30 add-on unit
33-36 = frequency inputs on main unit
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AWD Base Setup
This screen allows the operator to setup the vatrious I/O channels used by the all-wheel-drive
base hardware.

FwD Basze Setup |

~FWD Baze Setup — Stats
I™ Enable FWD Base Feedback Voltage | 0.000
Latched Fault: I OF 4|Reset Feedback Position 0.000
~Parameters : —
Eztending At Tarmit EBase Lock
Ilax Wheelbase ISU.UUU I . I — I
I Eetracting I At Tarmit
Iin Wheelbase |4U.UUU
- Calibration
Tnput Setup | Output Setup | Zero Peosttion Feedback Zero |
~Input Channels wpan Position Feedback Span
™ Tsze Extend Lamit T/
% Active High ~Mowement

Eetract To Limit

Eoard: I1 Channel;

I~ Wse Eetract Lt TWT
v Active High

EBoard: Il Channel:

[ Use Analog Position Feedback

Board: Il— Channel: Il—

.

Extend To Limit

Set Wheelbase

JAE

Target Wheelbase

.

Stop FWD Base Movement

Lpply I QK Cancel |

Enable FWD Base Tells if the Four Wheel Base control sub-
system should be used or not.

Latched Fault Shows if the sub-system has encountered a
fault condition.
Reset Use this button to clear any latched faults from

the sub-system.

Max Wheelbase The maximum wheelbase distance the
dynamometer is physically capable of.

Min Wheelbase The minimum wheelbase distance the
dynamometer is physically capable of.
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Input Setup

Use this button to view the input channel setup
panel.

Output Setup Use this button to view the output channel
setup panel.

INPUT CHANNEL VALUES

Use Extend Limit D/T Tells if the extend limit switch digital input
should be used.

Active High If checked, 5 volts indicates a “True” value,
otherwise 0 volts.

Board The board this input is on (1-2)

Channel The channel this input is on (0-23)

Use Retract Limit D/1 Tells if the retract limit switch digital input
should be used.

Active High If checked, 5 volts indicates a “True” value,
otherwise 0 volts.

Board The board this input is on (1-2)

Channel The channel this input is on (0-23)

Use Analog Position Feedback

Tells if the wheelbase measuring analog input
should be used.

Board The board this input is on (1-2)

Channel The channel this input is on (0-7)
OUTPUT CHANNEL VALUES

Use Base Extend D/O Tells if the extend digital output should be

used.

Enable With High (Else Low)

If checked, 5 volts will be driven out to enable
the device, otherwise 0 volts.

Board The board this input is on (1-2)
Channel The channel this input is on (0-23)
Use Base Retract D/O Tells if the retract digital output should be used.
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Enable With High (Else Low)

If checked, 5 volts will be dtiven out to enable
the device, otherwise 0 volts.

Board The board this input is on (1-2)

Channel The channel this input is on (0-23)

Use Base Lock Brake D/O Tells if the base locking brake digital output
should be used.

Enable With High (Else Low) If checked, 5 volts will be driven out to enable
the device, otherwise 0 volts.

Board The board this input is on (1-2)

Channel The channel this input is on (0-23)

Feedback Voltage The voltage measured on the wheelbase
measuring analog input.

Feedback Position The calibrated wheelbase distance measured on
the wheelbase measuring analog input.

Extending Indicates if the base is in motion, extending.

At Limit Indicates that the base has encountered the
extend limit switch.

Base Lock Indicates that the base locking brake is enabled.

Retracting Indicates if the base is in motion, retracting.

At Limit Indicates that the base has encountered the
retract limit switch.

Zero Click this button to set the zero calibration
point, after positioning the base to the
minimum achievable wheelbase.

Span Click this button to set the span calibration

point, after positioning the base to the
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maximum achievable wheelbase.

Retract To Limit Starts moving the base to the retract limit
(minimum wheelbase).

Extend To Limit Starts moving the base to the extend limit
(maximum wheelbase).

Set Wheelbase Starts moving the base to the target wheelbase.

Target Wheelbase The target wheelbase to move the base to.

Stop FWD Base Movement Immediately stops all movement of the FWD
base.
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AWD Speed Follower Modes
This is where the user can setup the control mode and options for the dynamometer.

-

B AWD Speed Follower Modes EI@

Control Mode

 Front Follows Rear

 Rear Follows Front

Control Optiong
~ Use Feed-Forward Control

Lbs | Volt 1000.0

Base Speed (MPH) 50.0

Closing Time (Seconds) 1.0
oK Cancel

CONTROL MODE

Field Description
Disabled If checked On then the control mode is
disabled.
Front Follows Rear If checked On then the front rolls follow the
rear rolls.
Rear Follows Front If checked On then the rear rolls follow the
front rolls.

Please note

Disabled, Front Follows Rear and Rear Follows Front are mutually exclusive so only
one can be selected.
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CONTROL

OPTIONS

Field

Description

Use Speed Forward Control

When checked will cause the dynamometer to
use feed forward (really, open-loop) control.

Lbs/Volt

The Lbs/Volt generated by PAUs controlled
by the speed follower (PAUs are specified in
the Dyno Parameters screen).

Base Speed (MPH)

The speed follower base speed in MPH. This is
a MPH value corresponding to the base RPM
for motors, or can be set to 200 for eddy-
current PAUs.

Closing Time (Seconds)

Speed follower open loop close time in
seconds, ie. how fast the speed-follower tries
to approach its target speed.
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Timing Light Tree Setup
This screen allows the operator to manually control the drag racing timing lights.

i, MD Tree Diagnostics  [H[=] B4

File Connection

Set Startup Delay W
Set Light-Light Delay 0.000
Set Sportzman Tree Set Pra Tree

Set Left Side ET 0.000

Set Right Side ET 0.000

Start Tree Sequence
Clear - 1 Clear All - 1 Clear - 1
Clear - 2 Clear &l - 2 Clear - 2

You can turn individual lights on/off by clicking on the small buttons beside each light.

The “File” menu lets you run a little “dancing tree” routine that makes the timing lights flash
through various patterns, and it lets you exit this screen.

The “Connection” menu lets you connect or disconnect from the timing lights.

NOTE: If you successfully connect to the timing lights using this screen, the PowerDynePC
software will remember the serial port that you connected on.
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Set Startup Delay

Lets you set the startup delay (time from when the tree sequence is started to when the
lights start moving down the tree).

Set Light-Light Delay

Lets you set the light-to-light delay used in the tree sequence. Sportsman tree is 0.5
seconds light-to-light, a pro tree is run at 0.4 seconds light-to-light.

Set Sportsman Tree

Sets the tree to use the sportsman tree sequence (yellow-yellow-yellow-green).
Set Pro Tree

Sets the tree to use the pro tree sequence (yellow- green).
Set Left Side ET

Sets the estimated ET for the driver using the left side of the tree, in seconds, for
staggered timing,

Set Right Side ET

Sets the estimated ET for the driver using the right side of the tree, in seconds, for
staggered timing,

Start Tree Sequence

Starts the tree sequence.
Clear—1 / Clear All—1 / Clear—1
Clear — 2 / Clear All — 2 / Clear — 2

Various ways to tum the lights on the tree off.

295



Scan Tool Setup

This menu item gives the user access to the following screen used to configure the DPA III Plus:

"5S DPA-I-Plus Setu

- Device Active

Com (Serial) Port

3

Bus Type
[~ Lock Chs To Bus

J1708 & J1939

Engaged Gear

Try J1939 First

Eng Cint Temp

Try J1939 First

Eng Qil Press

Try J1939 First

Eng Qil Temp

Try J1939 First

Eng RPM

Try J1939 First

Fuel Rate

Try J1939 First

Inst Econ

Try J1939 First

Speed

Try J1939 First

Cancel

Field

Description

Device Active

When checked means that the device (DPA 111
Plus) is active and connected to the vehicle. If
unchecked means it is not active.

Com (Serial) Port

The communication port that is being used.

Bus Type

The protocol to use when talking to the vehicle
through the DPA III Plus

e J1708
e J1939
e J1708 & J1939

Lock Chs To Bus

TLock down data bus, when checked means to
always use the selected Bus Type
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Engaged Gear

A drop down list box that specifies where The
engaged transmission gear will come from and
can be one of the following:

Try J1708 First
Try J1939 First
J1708 Always
J1939 Always

Eng CInt Temp

A drop down list box that specifies where The
engine coolant temperature will come from and
can be one of the following:

e Try J1708 First
e TryJ1939 First
e J1708 Always
e J1939 Always

Eng Oil Press

A drop down list box that specifies where The
engine oil pressure will come from and can be
one of the following:

e TryJ1708 First
e TryJ1939 First
e J1708 Always
e J1939 Always

Eng Oil Temp

A drop down list box that specifies where The
engine oil temperature will come from and can
be one of the following:

e TryJ1708 First
e TryJ1939 First
e J1708 Always
e J1939 Always
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Eng RPM

A drop down list box that specifies where The
engine RPM will come from and can be one of
the following:

e TryJ1708 First
e TryJ1939 First
e J1708 Always
e J1939 Always

Fuel Rate

A drop down list box that specifies where The
fuel rate will come from and can be one of the
following:

e TryJ1708 First
e TryJ1939 First
e J1708 Always
e J1939 Always

Inst Econ

A drop down list box that specifies where The
instantaneous MPG will come from and can be
one of the following:

e TryJ1708 First
e TryJ1939 First
e J1708 Always
e J1939 Always

Speed

A drop down list box that specifies where The
road speed will come from and can be one of
the following:

Try J1708 First
Try J1939 First
J1708 Always
J1939 Always
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CAN Export Setup

This menu item gives the user access to the following screen used to configure CAN exporting.

= CAN Export Setup E]@
~ CANUSB Setup
r | Loops / Frame | 100 s
[ CANUSB Device | | Cancel
[ CAN Baud Rate [125k ~| BigEndiamData
[~ CAN Frame 1 Setup [~ CAN Frame 3 Setup
¥ Enable V 29-hitID [TCANID[ 337F1 || [ Enable I~ 29:hitID [ caNnm|[ 7R3
|System Channel | Oﬁset] Full Scale | Mode ISyslem Channel | Oﬁsell Full Scale | Mode
[speed (MPH) =l 0.000 |  100.000 Un-Signed |Test Time (Seconds)  ~|] 9.000 | 10.000 | Signed
|Accel (MPH/Sec) = 0.000 | 100.000 Un-Signed [Test Time (Seconds)  ~|| ~ 11.000 [  12.000 Un-Signed
[Fr speed (MPH) ~|| 0.000 | 100000 Un-Signed| | [TestTime (Seconds)  ~|[  13.000 [  14.000 [ Signed
[Rr Speed (MPH) =l 0.000 |  100.000 Un-Signed [Test Time (Seconds) ~ ~|[  15.000 [  16.000 Un-Signed
~ C&N Frame 2 Setup [~ CAN Frame 4 Setup
¥ Enable ¥ 29bit D [TTCANID [ 337F2 || [ Emable [~ 29:bitID [eanm [ 7R
|System Channel I Offsetl Full Scale | Mode [Sys1em Channel | Offset | Full Scale | Mode
[Dyno cmd (222) || 0.000 |  200.000 | Signed [Test Time (Seconds)  ~|[  17.000 | 18.000 Un-Signed
[Dyno Target (222) | 0.000 | 200000 | Signed [Test Time (Seconds) ||~ 19.000 | 20.000 | Signed
[Dyno Feedback 222)  ~|| 0.000 | 200000 | Signed [Test Time (Seconds)  ~|[  21.000 [ 22.000 Un-Signed
[Dyno output (vorrs)  ~|| 0.000 | 200000 | Signed [Test Time (Seconds)  ~|[  23.000 [  24.000 | signed

Enable Enables use of the CANUSB device for exporting of system channel
values via a CAN network.

Loops/Frame Specifies how many 0.01 second update loops per CAN frame write.
A value of “1” will generate 100 CAN frames/second, a value of
“100” will generate only 1 CAN frame/second.

CANUSB Device Specifies the D2XX device name for the CANSUB device used to
export data to a CAN network. A CANSUB device, configured to use
the “D2XX” drivers (rather than VCP or Virtual Com Port drivers),
must be installed and configured to populate this list.

CAN Baud Rate Specifies the Baud rate to use on the CAN bus.

Big-Endian Data If checked, exported data will be “Big Endian” (Motorola) format,

otherwise it will be in “Little Endian” (Intel) format. This applies to
the actual data fields only.

CAN Frame Setup (1..4)

Each of 1.4 CAN frames can be defined. Each enabled CAN frame
will be transmitted sequentially in a loop. If only (1) frame is enabled,
and “Loops/Frame” is set to “1”, then (100) CAN updates per
second will be available for (4) system channel values. With more

enabled CAN frames, or a latger “Loops/Frame” value, less updates
will be possible.
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Enable

Enables transmission of the
selected frame.

29-Bit ID Selects use of 29-bit CAN IDs
(else 11-bit CAN IDs will be
used).

CAN ID Specifies the CAN ID value to

use for the selected frame, in
hexadecimal. For 29-bit IDs
this will be an 8-hex-character
value (“1FFFFFFE”), for 11-bit
IDs this will be a 3-hex-
character value (“7FF”).

Value Setup (1..4)

System Specifies  a

Channel system
channel for
this slot

Offset An offset to

be applied to
the  system
channel
value, before
scaling to
“Full Scale”.

Full Scale The full scale
value,  that
will
correspond
to 65535
(unsigned) or
32727
(signed).

Mode Signed  (+/-
32767) or un-
signed
(0..65535)

scaling mode.




Calibration / Verification Routines - Warmup
This screen allows the operator to perform an automatic dynamometer warm-up routine.

Warmup Test —

Waiting For Test Start Command

Warmup Time: | 60,0
T Time Left

Warmup Speed: S A

v

This test is used to bring the dynamometer’ s bearings, belts, etc. up to a warmed up condition.
To perform a warmup test, follow the procedure below.

* Enter the desired warm-up time, in seconds.

= (lick the “Start Test” button.

®  The dynamometer will automatically enable its built-in warm-up motor, and run for the

specified time. When the warm-up period is expired, the dynamometer will automatically
stop.
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Calibration / Verification Routines - Parasitics Measurement
This screen allows the operator to perform an automatic dynamometer parasitics measurement
routine.

Parasitics CheckTest

Waiting For Test Start Command

Start Test Highest Speed: 150 ==

Current File: C:\PDCodelVBSrciPowerDynePClData Files\Parasitic Maps\DYNO.DPF

Write-To File: C:\PDCodelVBSrc\PowerDynePCiData Files\Parasitic Maps\DYNO.DPF

Reset Parasitics
View Parasitics

is test is used to measure and record the dynamometet’ s parasitic losses due to bearings, belts
This test dt d d the dy ter’ tic 1 duetob s, belts,

2% ¢

etc. The recorded data is reported as “Parasitics Torque”, “Parasitics Force”, ctc., and is a
23 < I <G

component in the “Static Torque”, “Static Force”, ctc. and “Total Torque”, “Total Force”, ctc.
values.

There are two (2) methods for keeping track of parasitic losses of a dynamometer. The traditional
and simplest method is to measure the parasitic losses of the dynamometer with no vehicle on the
dynamometer. This provides a consistent value that can be used with all vehicles tested. A second
method, which accounts for increased dynamometer bearing loadings, tire-to-roll interface losses,
etc. is to perform a parasitic losses measurement test with the vehicle to be tested on the
dynamometer. This second method is more convenient for those using dynamometers without
built-in calibration motors, and leads to greater repeatability and higher reported power values for
the vehicles tested.

Since the parasitic losses data measured with a vehicle on a dynamometer is specific to the vehicle
that was on the dynamometer when the test was performed, we have provided a method for
storing and using as many parasitic losses data sets as required.

To Zero The Parasitic Losses Data

It is occasionally desirable to set the parasitic losses data to all O values. This can be accomplished
by clicking on the “Reset Parasitics’ button. This will create a new parasitic data set that
indicates no parasitic losses at any speed, and it will save the all-zero data in a parasitic data set file
name ‘“Zero.DPF”.

To Select a Parasitic Losses Data Set from the Existing Data Sets

In the event that vehicle-specific parasitic losses data is being used, a method is required to recall
the parasitic losses data for a specific vehicle. This screen may be used for this purpose, by simply
clicking on the “Select...” button next to the “Current File” ficld, and using the typical Windows
file-open dialog box to select the parasitic losses data file to be used. Once a data file has been
selected, the dynamometer will report the parasitic losses for that vehicle.

To Perform a Parasitic Losses Measurement Test

Whether dynamometer-only or dynamometer-vehicle parasitic losses data is in use, a parasitic
losses measurement test must be performed at some point in order to measure the parasitic losses
of the dynamometer or the dynamometer-vehicle system.
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To perform a parasitics measurement test, follow the procedure below.

Enter the maximum speed for which parasitics data should be measured and recorded.

Use the “Select...” button to specify the “Write-To File”. You may name your file
anything you desire, but you may wish to name a dynamometer-only parasitic losses file
“Dyno.DPF”’, and vechicle-specific parasitic losses data files “<LicensePlate>.DPF”,
“<CustomerName>.DPF”, “<VIN>.DPF”, ctc., to make finding old data files easier.

Click the “sStart Test” button to start the test. The software will wait until the measured
speed goes above the maximum testing speed + 5.0 MPH, and then indicate that it has
started measuring the parasitic losses of the dynamometer (and vehicle). If the vehicle is
left on the dynamometer during testing, the transmission must be placed in neutral, and
the brakes must not be touched during the coast-down phase of testing.

Once the system’s speed decreases to <= 2.5 MPH, the test will automatically complete
and save the recorded data to the selected “Write-To” file.

If a vehicle is used to spin the dynamometer, and the vehicle is not to be left on the
dynamometer during testing, EXTREME CAUTION MUST BE USED. LIFT-OFF TYPE
PARASITIC TESTING IS EXTREMELY DANGEROUS AND MAY CAUSE EQUIPMENT
DAMAGE, VEHICLE DAMAGE, FACILITY DAMAGE, PERSONAL INJURY AND/OR
DEATH. IF YOU CAN NOT ENSURE THE SAFETY OF YOURSELF, THOSE AROUND
YOU AND ALL MATERIAL ITEMS WITHIN THE TESTING FACILITY, DO NOT
ATTEMPT LIFT-OFF TYPE PARASITIC MEASUREMENTS.
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Calibration / Verification Routines - Parasitic Viewer
This screen allows the operator to view the current parasitic losses data as a graph.

Show  [=mewey LI

200

150

goo0

50
"
-_—'_._._'-H-
10 20 30 40 50
MPH

This screen allows the operator to view the current parasitic losses data in a graphical format. The
parasitic losses data may be viewed as torque (dynamometer roll shaft torque), power (hp) or
force versus system speed.

You can also print the graph using the “File — Print” command on the menu.

Note: Several of these screens can be visible at one time, so that the operator can compare
different parasitic losses data sets.

304



Calibration / Verification Routines - CoastDown Check
This screen allows the operator to perform an automatic dynamometer coast-down test.

Test Stopped... i3

— RG240Type |l LlE v False

Bottom Speed: 0
ASM Type Target Torque:
View Results Average Torgue: 0.00 34

Run Top Window &%ﬂm}mﬁ;ne.
Run Middle Window Actual Time:

Run Lower Window Minimum Time:

This test is used to perform an automatic coast-down verification test. Coast-down tests are used
to verify that the dynamometer is properly calibrated by decelerating the dynamometer’s inertia
using the dynamometer’s PAU. The time required to decelerate a known mass by a known
amount using a known force can be calculated, and the actual time required is compared against
the calculated time.

To Perform a CoastDown Test

= Select the desired coast-down test type, either RG-240 type or ASM type.

= Select the desired windows to be run using the “Run xxx Window” check boxes.
= (lick the “Start Test” button.

= This test requires a built —in warm-up motor. Attempting to perform vehicle-lift-off
coast-down tests is EXTREMELY DANGEROUS (SEE THE WARNINGS IN THE
PARASITIC MEASUREMENT TEST AND ELSEWHERE IN THIS DOCUMENT), and it is
very difficult to achieve repeatable results in that fashion.

*  The dynamometer will automatically engage its built-in warm-up motor, accelerate to the
highest required speed, apply the required load, and time the system’s deceleration
through the selected windows.

®  Once the dynamometer has come to a stop, the test results can be viewed, partially on
this screen, and in more detail by viewing the screen available via the “View Results”
button.
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Calibration / Verification Routines - Inertia Check Test
This screen allows the operator to perform an automatic dynamometer inertia measurement
routine.

Inertia ChecK Test

Waiting For Start Test Command...

Top Speed: = Run # || Calc Inertia

MR Bottom Speed:

High Load:

Low Load:
Overspeed:

Stop Between Tests: Average
Print Report

This test is used to measure the inertia (actually, vehicle-equivalent weight) or the dynamometer.

This test is used in manufacturing and test-out at Mustang Dynamometer, and is not
normally used in the field, unless mechanical changes are made to the dynamometer.

This test performs 4 sets of 2 coast-down test pairs, and uses the measured differences in
deceleration at various loading forces to determine the inertia of the dynamometer.

To Perform an Inertia Check Test

* Enter the desired coast-down window top speed, in MPH. (Please use the default value,
30)

= Enter the desired coast-down window bottom speed, in MPH. (Please use the default
value, 15)

= Enter the desired coast-down window high load value, in HP. (Please use the default
value, 24)

= Enter the desired coast-down window low load value, in HP. (Please use the default
value, 12)

* Enter the desired over-speed value for the coast-down window (Please use the default
value, 10)

= (lick the “Start Test” button.

= This test requires the built-in warm-up motor option. DO NOT ATTEMPT TO PERFORM
THIS TEST USING VEHICLE-LIFT-OFFS, AS THEY ARE EXTREMELY DANGEROUS.

®  Four (4) sets of two (2) coast-down windows will be performed. When the final coast-

down test has been performed, the dynamometer’s inertia (vehicle-equivalent-weight)
value will be known.
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Calibration / Verification Routines - Automatic PID Calculator
This screen allows the operator to perform an automatic PID tuning routine.

Automatic PID Constant Calculator

o

This routine allows a knowledgeable operator to calculate appropriate PID constant values for the
dynamometer at hand. This routine is normally only used by Mustang Dynamometer personnel,
since considerable knowledge is required to successfully use this routine.

Screen Fields Description

Torque / Speed Mode Selection Determines if the PID values for torque or
speed mode will be tunded.

Loop Update Rate The loop update time, expressed as the number
of updates per second, typically 100.

Initial P Constant Value The starting value for the P constant.

Initial I Constant Value The starting value for the I constant (0)

Initial D Constant Value The starting value for the D constant.

Test Target The target loading value to be used during step
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testing.

Starting Value

The starting loading value to be used during
step testing.

Desired Response Time

The desired control loop response time, in
seconds (torque ~= 0.1 to 0.6 seconds, speed
~=1 to 10 seconds).

Max Response Time

The maximum time that the control loop will
be given to achieve a 90% step response before
the next loop of the test routine is started —
should be several times the desired response
time.

Max Settling Abs. Error

The maximum absolute error between the
feedback value and the target value that can be
considered part of a settled response (typically a
few percent of the target value).

Desired Settling Time

The desired control loop response time, in
seconds (torque ~= 0.1 to 0.6 seconds, speed
~=1 to 10 seconds).

Max Settling Time

The maximum time that the control loop will
be given to achieve a 90% step response before
the next loop of the test routine is started —
should be several times the desired response
time.

Target

The current target for the control loop — may
be the starting value or the actual target value.

Feedback

The current feedback value for the control
loop.

Response Time

The measured 90% step response time from
the last test loop.

Settling Time The measured step settling time from the last
test loop.
Output Voltage The current control loop output voltage (to the

PAU amplifier).
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P Constant The calculated P constant for the control loop.

D Constant The calculated D constant for the control loop.

Response Time The measured response time using the P/I/D

constants above.

Settling Time The measured settling time using the P/I/D

constants above.

To Perform Automatic PID Tuning

Two (2) operators are required to perform this routine.
Select cither “Torque” or “Speed” mode tuning.
Enter the initial values for the PID constants.

Enter the testing routine parameters (not described here; if you don’t know how to do
this, please don’t try as you may cause yourself more trouble than benefit).

Start a SECURELY RESTRAINED vehicle with AN EXPERIENCED DRIVER
running on the dynamometer.

Click the “Start Testing” button. The software will perform numerous step-response
tests to obtain PID values that meet the specified response critetia.

The “View Response” button may be used to view a graph of the actual response
achieved.
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Calibration / Verification Routines - Map Speed Encoder

This routine allows the operator to create a noise-canceling map of a speed encoder input, which
is then used during testing to map the noise generated by the encoder itself out of the speed input.
Use of these speed-canceling maps can greatly reduce speed/acceleration/force/ torque/power
noise during testing, particularly on dynamometers with large diameter rolls.

Encoder Mapping Routine

Waiting For Test Start Command

Start Test Max Start Speed: 0.0
Min Start Speed: 0.0
Re-Calculate

{+]
@ lap Sseond Encodsr

Wait For Speed At Startup | ]

Runs To Average

Map First Encoder These select which encoder should be mapped during the
routine. The first encoder is Map Second Encoder associated
with the primary roll set of the dynamometer (the TWD roll set
for configurable AWD systems).

Wait For Speed At Startup If checked, the test routine will allow several seconds for the
operator to accelerate ate the system up to an appropriate
testing speed. 50 MPH is generally ideal for encoder mapping.

Runs To Average Tells the mapping routine how many data sets to acquire and
average into the final noise-canceling map. This value should
generally be set to 5.

Min Start Speed These values show the operator the minimum and maximum
speeds that can be used Max Start Speed during the mapping

routine.

Re-Calculate Tells the software to re-calculate the minimum and maximum
start speed values. These values depend on the physical
configuration of the dynamometer, as well as on the I/O speed
of your computer system.

Running A Mapping Routine

Ideally, noise mapping should be done without a vehicle present on the dynamometer, to avoid
measurement errors due to vehicle inputs. However, vehicle-on-dynamometer mapping is
possible, and generally works well. The routine is to simply accelerate the system up to
approximately 50 MPH, click the “Start Test” button, and place the vehicle in neutral (or hold
the clutch firmly to the floor). The test display will prompt the operator during testing, but the
only requirement is that the system start at approximately 50 MPH, and that the system be freely
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coasting during the mapping routine. Once the mapping routine has completed, a graph of the
newly acquired noise-canceling map will be displayed, and the new data will be saved to disk.
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Dyno Parameters
This screen allows the operator to specify dynamometer-specific parameters.

Basic Properties - Engine RPM Input Source

Roll Diameter (Inches): |i°-7°° Rear: 10.700 * None " RP1210-1708
Equivalent Wt (Lbs): 2000.00 Fr/Rr: 708.00 | 500.00 " Pulses " RP1210-1939
Parasitics Multiplier: 1.00  Start At Zero Speed v " Analog

PAU Calibration Data # #2 =3 =21 (" Calculated From Roll Speed

Cal Arm Length (Inches): [ 18.000 | 18000 | 18.000 | 13.000 ¢ From OBD-ll Scan Tool

Cal Weight (Lbs): | 50000 | 50.000 | 50.000 | 50.000 " From Heavy Duty Scan Tool

Gear Ratio (PAU:Rolls): [T1.000 1 [ 10001 [ 1.000 1 [ 1.000 :1 IV Use Smart Filtering
Asymmetric Cal Arm: [~ Yes [~ Yes ™ Yes [~ Yes Filter Value (0-99) 90.0
Front Speed Follower Uses [~ Yes [~ Yes [~ Yes [” Yes

Rear Speed Follower Uses [~ Yes T Yes [ Yes [ Yes RPM Calibration

Roll To Engine RPM
Use Absolute PAU Torque [ PAU #1 Is A Motor VN i ot
Use PAU w/Drag Brake J 25.0 o Output RPM Adjuster: 1.000
Test Stop Rate (MPH/Sec) 10.0 PAU Enable Delay 0.10 |
Maximum Testing Speed 150.00 — : |
Maintenance Information - Options
Total Distance Travelled: 738.9 Miles Use Fan During Tests: ™
Total Running Hours: 1.8 Hours Use Fan 2 During Tests: v
Filtering Yalues Allow Bemote Test Start: i
Speed Accel Torque . _—
% Old Weight: I . I s I o Use Encoder Noise Mapping: g
Max Change/Sample: [ 3000 [ 1000.0 [ 2000 Use Auto Speed Synch: B
Avg Front/Rear Speeds o Front Speed Weight (0-1) 0.500
Clear E-Stop & ShutDown Codes I I OK |
More Hardware Options | LCancel l

This screen is used to enter the dynamometer-specific information for the dynamometer in use.
Various physical properties, along with several option values, can be entered on this screen.

Roll Diameter The diameter of the dynamometet’s rolls, in inches/CM.
Normally 8.575, 10.7 or 17.8, 30.0 or 50.0 inches.

Rear

Equivalent Weight The vehicle-equivalent weight of the dynamometer, in
pounds/Kg, usually 2000 pounds.
The “Fr / Re:” values ate only used by the speed-follower logic,

Fr / Re: when feed-forward control is enabled (not recommended).

Parasitics Multiplier A multiplier applied to the measured parasitic losses of the
dynamometer. This value should be left at 1.0 for all
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dynamometers except those with very unusual designs (custom
units only).

Start At Zero Speed

If checked, then dynamometers with motors (vs eddy-current
PAUs) will be able to start from zero speed, for warmup,
parasitic losses measurement, etc.

Cal Arm Length

The length of the PAU load-cell calibration arm, in inches/CM,
usually 12.0, 18.0 or 24.0 inches.

Calibration Weight

The calibration weight value, normally stamped into the
calibration weight at manufacture time, in pounds/Kg. The
nominal value is typically 50.0 pounds.

Gear Ratio

The gear ratio between the dynamometer’s rolls and the
dynamometer’s PAU(s). This value is normally 1.0, except on
MD-1750 dynamometers, for which the value is 2.769. The
value is (PAU-shaft revolutions per roll-shaft revolution).

Asymmetric Cal Arm

If an asymmetric external calibration fixture is used for the PAU
load-cell calibration, then this box should be checked. This box
is normally un-checked, except for MD-1750 dynamometers.

Front Speed Follower Uses

Specifies which PAUs are used by the speed follower in front
speed follower mode.

Rear Speed Follower Uses Specifies which PAUs are used by the speed follower in rear
speed follower mode.
Use Absolute PAU Torque If checked, the torque measured by the PAU load-cells is taken

as its absolute value. This is convenient for eddy-current PAU
type dynamometers that are operated in both directions.

WARNING: This option must NOT be checked for
motor-type dynamometers.

PAU #1 Is A Motor

Tells the system that it has a motor, rather than eddy-current
PAUs. A motor can be used in warmup tests, parasitic losses
measurements, etc.

Use PAU w/Drag Brake If checked, then on units with a “drag brake” (normally only
used to stop inertia-only units), the PAU(s) will be enabled
whenever the “drag brake” is enabled.

% Output How hard the PAU(s) will be enabled when the option above is

enabled and the “drag brake” output is on.
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Test Stop Rate (MPH/Sec)

The speed ramp rate used to stop the dynamometer at the end
of tests. Typical values are 3.0 to 8.0.

PAU Enable Delay

Certain motor drives (ABB), do not enable immediately as
expected in response to a digital input — this results in wind-up
of the PID loop in this software, and sudden loading changes at
startup. For these drives, it is sometimes helpful to set this value
to correspond to the time required for the drives to actually
enable.

Maximum Testing Speed

The maximum allowed testing speed, based on the system’s
design. If the actual speed exceeds this value, the system will trip
out on a fault.

Total Distance Travelled

The total distance driven on the dynamometer, in miles/KM.

This value is reset if PowerDynePC.Ini is re-installed.

Total Running Hours

The total running time on the dynamometer, in hours.

This value is reset if PowerDynePC.Ini is re-installed.

% Old Weight

For the speed/torque/acceleration inputs, an FIR filter
constant used to filter the associated input values. This value
must be in the range 0 to 99. 0 represent no filtering, while 99
represent a very heavy filter. These values should normally be
left at 0, although values up to approximately 90 can be used to
smooth measured values.

Max Change / Sample

For the speed/torque/acceleration inputs, a clipping value that
limits the amount by which the associated input value can
change per sample. Since the normal sampling rate is 100 Hz,
you can establish these values by taking the maximum expected
rate of change for a channel and dividing by 100. These values
should normally be left at the default values, which are very
large, and therefore do not impose any clipping on the input
values.

Avg Front/Rear Speeds

If enabled, a second speed input will be used to create a
weighted average speed input for the dynamometer. This is
generally only used for shaft-coupled AWD dynamometers
while in AWD mode to eliminate measurement noise due to
driveshaft flex. If using ADA-1100 I/O boatds, then the
second ADA-1100 board must be installed and connected to a
second speed encoder for this to be available.

Front Speed Weight

This value is used in creating the weighted average speed value
discussed above. For a dynamometer with equal inertia values
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for each axle, this value should be nominally set to 0.500; for
systems with different front/rear inertia values, this should be
set to the fraction of the total inertia value accounted for by the
front axle of the dynamometer. In practice, this value must be
set to a slightly different value based upon tire/wheel/drive
train inertia as applied to the front and rear roll sets. The ideal
value for this parameter can be established by monitoring the
“Front Accel” and “Rear Accel”” channels, along with the
“Primary Accel MPH/sec” value. When this value is set
correctly, the “Primary Accel MPH/sec” value will track directly
between the “Front Accel” and “Rear Accel” values, as can be
seen using the Trace Graph Viewer, or any on-screen graph.

Engine RPM Input Source

Several input methods are supported for engine RPM measurement.

None No engine RPM source is available.

Pulses An engine RPM pulse train is routed through an on-board pulse
train input. This input is not currently supported.

Analog An analog input representing engine RPM is provided from an
external RPM measurement device.

Calculated From Roll Speed The engine RPM value is computed based on the

dynamometer’s measured speed. This input yields a very high
quality engine RPM value, but may not be accurate if wheel slip
is encountered, and can only be used in a single gear, and only
with manual transmissions.

From OBD-II Scan Tool

The engine RPM will be acquired via the OBD-II scan tool.
This requires that the scan tool be configured to monitor engine
RPM.

From Heavy Duty Scan Tool

The engine RPM will be acquired via the DPA-III+ scan tool
interface. This requires that the scan tool be configured to
monitor engine RPM.

RP1210-1708

The engine RPM will be acquired via the DPA-III/IV/V or
NetBridge scan tool RP1210 interface using J1708. This
requires that the scan tool be configured to monitor engine
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RPM.

RP1210-1939

The engine RPM will be acquited via the DPA-III/IV/V ot
NetBridge scan tool RP1210 interface using J1939. This
requires that the scan tool be configured to monitor engine
RPM.

Use Smart Filtering

This option enables a filtering scheme that works well with
accurate RPM values from a slowly-updating source. It projects
current values from past values, which works well when RPM is
moving in one direction, but does not work well when RPM
peaks.

Filter Value (0-99)

A filter value between 0 and 99, where 0 represents no filtering,
and 99 represents a very heavy filter.

Roll To Engine RPM

Conversion

If engine RPM is being calculated from the dynamometer’s
speed input, then this value represent the multiplier used to go
from dynamometer roll-shaft RPM to engine crankshaft RPM.
This value is the calibration value resulting from the calibration
routine discussed below.

RPM Adjuster

This value is a “fix-all” multiplier applied to the raw engine
RPM value, to account for various problems encountered in
engine RPM measurement.

Calibrate Analog RPM

This button will display a calibration screen used to calibrate the
analog engine RPM input. Please see the section titled “Analog
RPM Input Calibration” for information on this calibration
screen.

Calibrate Speed Based RPM

This button will display a calibration screen used to calibrate the
dynamometer’s roll shaft speed to the engine’s RPM. The
operator has only to specify the engine RPM value to calibrate
to, drive the vehicle in the gear that will be used for testing at
the specified RPM, and click the “OK” button.
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Options

Use Fan During Tests If checked, the optional vehicle-cooling fan will be automatically
turned on/off at the beginning/end of tests.

Use Fan 2 During Tests If checked, the second vehicle-cooling fan will be automatically
turned on/off at the beginning/end of tests.

Allow Remote Test Start If checked, a digital input may be configured to automatically

start the current test remotely. This option is used in
synchronizing multiple dynamometers, etc.

Use Encoder Noise Mapping

Noise on speed/accel/torque/powet/ force values can be
greatly reduced (particularly on dynamometers with large
diameter rolls) by using noise canceling maps for the encoders.
If you enable this feature, you must create maps of the various
speed encoders, using the mapping routine in this software.
Also, at the start of any test routine, you will have to
synchronize the encoder with the speed maps, either manually
(by aligning the rolls with a mark on the dynamometer’s frame)
or automatically (by using the auto-synch feature described
below).

Use Auto Speed Synch

Enables automatic synch detection for the encoder noise
canceling logic, using a second one (1) pulse per revolution
speed input associated with each (1 or 2) normal speed input.
This will cause the auto-synch to pop up a small screen
whenever a test routine is started anytime the dynamometer’s
speed has fallen below 2 mph.
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Buttons
The following is a list of buttons that appear at the bottom of the screen along with the brief
description of their functionality:

Clear E-Stop & Shutdown This button will attempt to clear any E-Stop or shutdown
Codes codes.
More Hardware Options Clicking on this button allows access to the hardware 1I/O

channel assighments for the digital inputs and outputs used by
the dynamometer control system.

OK Save away any changes and close out of this screen.

Cancel Just close out of this screen, nothing will be saved.

318




More Hardware Options - Digital Input Setup
This view of this screen allows the operator to specify the I/O channels used by the
dynamometer control system for digital inputs.

Dynamometer 1/0 Setup

fnputHame — [Active?  [Board#  [Channel #  [Normal Logic
h s
h e F
h o F
h
h— h

Digital Inputs Description

Name The logical name for the signal

Active? If checked, then the output will be read, otherwise the default
value specified in the software’s configuration (“Ini”) file will be
used.

Board The I/O boatd used to read the input (1 -> 2)

Channel The 1/O channel used to read the input (8 -> 23)

Normal Logic If this box is checked, the input will be taken to be active when
the input voltage level is high, and inactive when the input level
is low; otherwise, these levels will be reversed.
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More Hardware Options - Digital Input Channels
The following is a list of Digital Input Channels along with a description of their functionality:

Estop

This input tells the control software that an E-Stop condition
has occurred, which will put the dynamometer into an unloaded
coast-stop, disable and set to 0% reference the throttle
controller (if connected), and prevent further testing until the E-
Stop condition is resolved.

Remote Run

This input can be used to trigger the start of a test via an
external signal. For this functionality to work, the test to be
started must be active in the software (i.e. the test screen must
be showing), and all required parameters must be set to
acceptable values. When this input is triggered, the test will
begin, and will run until this input returns to a “false” condition.

Front Spinning Backwards This input indicates that the “Front Speed” channel is turning
backwards, normally from a Hall-effect sensor with direction
sensing.

Rear Spinning Backwards This input indicates that the “Rear Speed” channel is turning
backwards, normally from a Hall-effect sensor with direction
sensing.

FWD Gearbox Engaged This input indicates that the four-wheel-drive gearbox is
engaged, from a feedback sensor.

FWD Gearbox DisEngaged This input indicates that the four-wheel-drive gearbox is
disengaged, from a feedback sensor.

Motor Fault This input indicates a fault from a dynamometer motor drive.

Misc Fault 1/2/3/4 These user-configurable inputs indicate a fault from a fault
sensof.

Lift Overridden This input indicates that the manual lift-override is engaged.
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More Hardware Options - Analog Input Setup
This view of this screen allows the operator to specify the I/O channels used by the
dynamometer control system for analog inputs.

Dynamometer 1/0 Setup

-

fnputName — [Active?  [Board#  [Channel #

Analog Inputs Description

Name The logical name for the signal

Active? If checked, then the output will be read, otherwise the default
value specified in the software’s configuration (“Ini”) file will be
used.

Board The I/O boatd used to read the input (1 -> 2)

Channel The 1/O channel used to read the input (0 -> 7)
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More Hardware Options - Analog Input Channels
The following is a list of analog input channels along with a description of their functionality:

Torque #1/2/3/4 These inputs are used to measure the torque applied to the
dynamometer’s roll shaft by the loading brake(s) (PAU(s)).

Analog Engine This input is used to read engine RPM from an external engine
RPM measurement system, such as MD’s own MD-RPM-2000

RPM system.

Opacity This input is used to measure diesel exhaust opacity using an

external opacity-measuring device.
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More Hardware Options - Digital Output Setup
This view of this screen allows the operator to specify the I/O channels used by the
dynamometer control system for digital outputs.

Dynamometer 1/0 Setup

" Digital Inputs " Analog Inputs " Analog Dutputs
— Digital Dutputs
[Input Hame [Active? [Board # [Channel #  [Normal Logic
Lift Enable [ Yes |1 |1 v Yes
Rear Lift Enable [ Yes |1 |? v Yes
AWD Clutch Enable v Yes |1 |5 v Yes
PAU #1 Enable ™ Yes |1 ||] [+ Yes
PAU #2 Enable ™ Yes |1 |2 [+ Yes
PAU #3 Enable ™ Yes |1 |1 ¥ Yes
PAU #4 Enable ™ Yes |1 |1 ¥ Yes
Fan Enable ™ Yes |1 |4 v Yes
Warmup Motor Enable ™ Yes |1 |2 v Yes
W arning Light Enable " Yes |1 |5 ¥ ‘Yes
Test Running " Yes |1 |[-_; ¥ ‘Yes
Soft E-Stop Out " Yes |1 |}" ¥ ‘Yes
Drag Brake Enable ™ Yes |1 |3 V¥ Yes
AWD GearBox Engage ™ Yes |1 |1 V¥ Yes
AWD GearBox DisEngage ™ Yes |1 |1 V¥ Yes
oK I LCancel
Name The logical name for the signal
Active? If checked, then the output will be read; otherwise the default
value specified in the software’s configuration (“Ini”) file will be
used.
Board The I/O board used to read the output (1 -> 2)
Channel The I/O channel used to read the output (0 -> 7)
Normal Logic If this box is checked, the output will be driven high when the
signal value is true, and low when the signal value is false;
otherwise, these levels will be reversed.
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More Hardware Options - Digital Output Channels
The following is a list of digital output channels along with a description of their functionality:

Lift Enable This output drives the dynamometer’s lift up and down.

Lift Power This output must also be enabled for the main (or front) lift to
be enabled (when using a PowerDyne controller board only).

Rear Lift Enable This output will drive the rear lift of a 4WD dynamometer up
and down. If this output is active, the “Rear Lift” control sub-
menu will appear on the main menu bar of the software.

Rear Lift Power This output must also be enabled for the rear lift to be enabled
(when using a PowerDyne controller board only).

PAU #1/2/3/4 Enable These outputs turn the loading PAU(s) of the dynamometer
on/off.

Fan Enable This output will drive a vehicle-cooling fan. If this output is
active, the “Fan” sub-menu will appear on the main menu bar
of the software.

Warmup Motor Enable This output will drive a dynamometer warm-up motor during
the warm-up, parasitic and coast-down tests, if the
dynamometer is so equipped.

Warning Light Enable This output will drive a warning light any time the
dynamometer is actively running a test or the system’s speed is
above 0.1 MPH.

Test Running This output would be driven high any time the dynamometer is

actively running a test. This can be used to trigger external data
acquisition software.

Soft E-Stop Out

This output will send an E-Stop signal to external systems to
indicate that the dynamometer is in an E-Stop condition.

Drag Brake Enable

This output will drive the drag brake used on our MD-1750
model dynamometer, which is used to apply a light load to the
dynamometer’s rolls using the roll-lock brakes.
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FWD Gearbox Engage

This output engages the four-wheel-drive gearbox. This output
is driven momentarily when changing states, as the engage and
disengage arms must not be continuously pushed.

FWD Gearbox DisEngage

This output disengages the four-wheel-drive gearbox. This
output is driven momentarily when changing states, as the
engage and disengage arms must not be continuously pushed.

Watchdog

This output is toggled at 100 Hz, resulting in a 50% duty cycle

square wave output.

Cooling Fan Speed Source
Select

This output can be used to select the source for a cooling fan
motor drive, e.g. a front-mounted fan vs a rear-mounted fan.
This output is always set to “False”, but the actual output level
can be controlled by setting the normal/reverse logic level
setting — this is saved in the Extended Dynamometer
Configuration files, so “2WD.ExtCfg” and “4WD.ExtCfg” files
can have different values in them.

Fan #2 Enable

This output echoes the “Fan Enable” output, and can be used
to drive a second vehicle cooling fan, for example a squirrel-
cage fan used to blow on an intercooler. This output can be
controlled automatically during testing if the “Use Fan 2 During
Tests” option is enabled.
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More Hardware Options - Analog Output Setup
This view of this screen allows the operator to specify the I/O channels used by the
dynamometer control system for analog outputs.

Dynamometer 1/0 Setup

" Digital Inputs " Analog Inputs 7~ Digital Dutputs o
—#Analog Dutputs
[Input Hame [Active? [Board # [Channel #  [Min Volts  [Max Volts
PAU #1 Signal [ Yes Jh jo o 5
PAU #2 Signal [ Yes Jh 1 o 5
PAU #3 Signal [ Yes Jh 1 o 5
PAU 4 Signal I~ Yes f 1 o |5
Analog Speed Out ™ Yes |1 |1 |I] |5
Analog Torque Out " Yes |1 |1 |I] |5
Warmup Motor Signal " Yes |1 |1 |I] |5
oK I LCancel
Name The logical name for the signal
Active? If checked, then the current output will be written, otherwise
the default value specified in the software’s configuration (“Ini”)
file will be used.
Board The I/O board used to wtite the output (1 -> 2)
Channel The I/O channel used to write the output (0 -> 1)
Min Volts The minimum voltage that will ever be written to the output
channel. Useful for limiting the range of voltages that will be
presented to the connected actuator.
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Max Volts

The maximum voltage that will ever be written to the output
channel. Useful for limiting the range of voltages that will be
presented to the connected actuator.
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More Hardware Options - Analog Output Channels
The following is a list of analog output channels along with a description of their functionality:

PAU #1/2/3/4 Signals These outputs drive the amplifier that is used to drive the
loading brake(s) (PAU(s)) of the dynamometer.

Analog Speed Out This output can be used to drive the system’s measured speed
(or RPM) value out to external data acquisition systems.

Analog Torque Out This output can be used to drive the system’s measured torque
(or force) value out to external data acquisition systems.

Warm-up Motor Signal This output is used to provide an output level reference for the

warm-up motor, if the dynamometer is so equipped.
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Belt Tension Control

NOT FOR GENERAL USE
E3 Belt Tension Control (via PAU-2) Setup =R == 1
Enable Belt Tension Control I
Report Debug Values On Al 14/15/16 I
|Weight To Compensate For | 31397.000 |Lb5
Max PAU Force | 2250.000 |Lbs
PAU Base Speed | 350.000 [RPM
|-Ga At 0% Compensation | 0.070 |G5
}Gs At 100% Compensation | 0.120 |Gs
Phase Out Start Speed | 10.000 |MPH
Phase Out End Speed | 20.000 |MPH
Accel Filter Value | 0.800 0 - 0.999
}Output Scaler | 1.000 |—1{.‘r -+10
ITI Cancel

This facility is only useful for (1) dynamometer, which you do not have.

DO NOT ENABLE THIS LOGIC.
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System Parameters
This screen is used to view and/or set the system-level parameters.

System Parameters |

— Syztem Parameters
el lig ] 4
(1] Cancel
Debugging Mode If selected, numerous debugging/diagnostic display values will

be enabled, along with access to several normally disabled
diagnostic forms.

330




Weather Station Parameters
This screen allows the operator to configure and/or calibrate the weather station facility.

w, Weather Station Values

Weather Values

From  From | LowCalPoint | HighCalPoint  Current

User Analogs Volts  Value Volts  Value Voltages
Temperature: | F6.730 | 0000 DegF | 0000 | 0000 [ 1000 | 1.000 | 0.000
Loc. Pressure: | 20530 [ 0.000 InHg | 0000 | 0000 | 1000 1000 | 0000
Hurnidity: | 63.000 [ 0000 % | 0000 | 0000 | 1000 | 1000 | 0000
Sea-Level Press: | 30.120 InHg
Altitude: | 1000656 Feet

Set Local Pressure |
Standard Conditions

From User

Standard Defined Select Correction Type To Use
Temperature: | | 76.730 DegF

- ISO 1585

Total Pressure: | 20235 | 29530 InHg EEC 50/1269
Hurnidity | - [ 31800 % ggg?gg?
Viapor Pressure | 00| 0295 InHg CSN 30 2008
Vapor Correction on Off

Pressure Exp. [ | 1.000 ¥ Use User-Defined Standard Values

Temperature Exp. | | 0.500 {Othenwise, Use Values From Standard)

Overall Exp. | 0500 1.000 Fuel Type I—

Mech Eff: | & | 85.000 % Induction Type rmally Aspirate:
Input Options Correction Factor

 No Inputs Available
& Use User Supplied Values 1.000 ,&‘
¢ Use Analog Inputs

In order to petform atmosphetic corrections for torque/power values, the ambient atmosphetic
conditions must be known. This screen allows the operator to configure and/or calibrate the
weather station facility of this software.

To Specify a Weather Station Input Type
Select one of the available options:

No Inputs Available When selected means that No weather station values are
available, no corrections can be performed.
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Use User Supplied Values The operator will manually enter the ambient atmospheric
values.

Use Analog Inputs An analog interface to weather station sensors is connected.

To Specify User-Supplied Weather Station Values
If no weather station hardware is connected, the operator may manually enter the ambient
atmospheric condition values, in the “From User” column in the “Weather Values” group.

To Specify User-Defined Standard Conditions

If you do not wish to use the standard-specified standard conditions, you may specify alternate
standard condition values, in the “User Defined” column in the “Standard Conditions” group. If
the “Use User Defined Standards” check box is checked, the user defined values will be taken as
the standard conditions values, otherwise the standard values from the selected specification will

be used.

To Calibrate a Hardware Weather Station

If a hardware weather station is connected to the analog input interface, the operator must supply
calibration values for each of the inputs. The appropriate calibration values are supplied with the
sensors, and must be entered in the “Weather Values” group, under the “Low Cal Point” and
“High Cal Point” headers. The “Low Cal Point” voltages are normally 0.0 volts, and the “High
Cal Point” voltages are normally 5.0 volts. The low and high calibration point values for each
sensor are sensor dependant.

Local vs Sea-Level Pressures

If you do not have weather station hardware, and wish to manually enter weather condition
values, you must enter the local, absolute pressure. However, weather reporting services generally
report not the absolute pressure, but the pressure that would be observed at sea-level at their
location. To convert a locally reported, but sea-level corrected, pressure to an absolute local
pressure, you need to know your altitude. If you enter the reported sea-level pressure and your
own altitude, you can click on the “Set Local Pressure” button, to set the “From User” “Loc.
Pressure” field to the absolute pressure at your facility.
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Math Channel Parameters
This screen allows the operator to configure the math channels provided in the software.

. Math Channel Setup Mi=] E3

Lir | Output Ch | Source #1 | Operation | Source #2 | -
1 | Chanl Distance + 0-0 |
2 Ebhan2 | Fr Speed

EN

4 | Chand Ar Speed * Accel

5

E

I

5

3

-
| | »

— Channel Parameters

Channel Status I In lze

Sourc Ch 1 [Fr Speed |
Source #1 Channel ” 0 I 0
Source Ch #2 IHr Speed j
Source #2 I Constantz I 2 I 4
Dperation I j

Output Channel I[:han2 j

0] Cancel |
Basics

The list at the top of the screen shows all (16) math channel definitions.

When you click on a line in the list, the parameters for that line are displayed in the lower part of
the screen, so you can edit them.

To save the changes you make in the lower part of the screen, click on any other line in the list
display — your changes will then be reflected in the line in the list you were editing. Note: You
must do this before clicking “OK” if you have made any changes to the line you were last
viewing.

Math values can be based on other system channels, or constants, or a mixture of both. Each line
in the list is evaluated duting each software update (normally 100 times/second), in order as
displayed. This means that you can do math that is more complex than a single operation by using
the output of line “X” as an input in line “X+1”. For example:

ChX = (ChY - 32)

ChX = (ChX * 0.556) (Faster than “*5” then “ / 97”)

333



Channel Status

The line in the list will only be evaluated if this checkbox is clicked and says “In Use” —
otherwise the line will be ignored.

Source Ch #1

A list box where the user can select a source channel from among the entire list of system
channels — only used if “Source #1” is set to “Channel”.

Source #1

Lets the operator select whether a system channel (from the list box above), if set to
“Channel”, or a constant (from the 2 text boxes to the right), if set to “Constants”, will be
used as a source value for the calculation. Each system channel includes values in both
internal (generally Imperial) and external (user selectable) units — if you are using a
constant value, you can supply a value in both units — left text box is in internal units,
right text box is in external (user selected) units. As of software version 1.40, the internal
units values are updated, but are not used for any particular purpose, so the value is not
critical, and should probably be set to the same value as the right text box. The operator is
only really interested in the 2™ (right) text box, where a constant in the users desired units
should be used (if units apply to the calculated value).

Source Ch #2  (See Source Ch #1)
Source #2 (See Source #1)
Operation

Lets the operator select the math operation to be performed. The operators work like
this: Output = (Source #1 <operation> Source #2).

Output Channel

Lets the operator select a system channel to over-write with the calculated value. There
are normally many channels that are not in use in any given system, so these channels are
ideal targets for math channel output targets. For example, you can select from the (106)
auxiliary analog inputs, or the (24) extended analog input channels — these are preferable
because you can easily specify a name for those channels in the related setup screens. You
may find it easier to select an output channel in this editor by first going to “Calibrations |
Auxiliary I/O Setup | Extended Analog Input Calibrations” and selecting channels to use
(overwrite) and naming them, then using this editing screen.
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Display Units

This screen allows the operator to specify different units of measure for the following units:

= Display Units Settings (=13
'Speed Units [_zl Spec Fuel Cons, Vol [GallHP-Hr -
lAcceIeration Units lMPHISec j |Spec Fuel Cons, Mass |LbIHP-Hr LJ
[Torque Units |Ft-Lbs ~| [Fuel Volume |Gallons -
|Force Units lPounds LI |Fue| Rate, Volume |GaIIHr L]
Power Units |HP ~| [FuelMass |Gallons -
|Temperature Units ]Deg F j |Fue| Rate, Mass ILb/Hr L]
|Pressure Units ]In Hg LI |Fue| Eff, Vol |MPG j
|Short Length Units |Inches _-J |Fue| Eff, Mass |Mi|eleb _-_|
LLength Units |Feet ~| [Inertia |Slug-Ftsq -
[Weight Units ILbs j

Distance Units |Miles -

Cancel | ,Q—KI

The following is a list of units and all the corresponding units of measure:

Speed MPH, Ft/Sec, KPH, M/Sec

Acceleration MPH/Sec, Ft/Sec/Sec, KPH/Sec,
Meters/Sec/Sec, Gs

Torque Ft-Lbs, In-Lbs, In-Oz, Kg-M, Kg-CM, N-M,
N-CM

Force Pounds, Kg, Newtons

Power HP, KW, Watts, PS

Temperature Deg F, Deg R, Deg C, Deg K

Pressure In Hg, In H20O, PSI, mm Hg, mm H2O,

Kg/M, Kg/CM, Pascals, Kpascals, Ba,
Atmospheres

Length

Inches, CM, Feet, Meters

Weight Lbs, Kg
Distance Miles, KIM
Spec(ific) Fuel Cons(umption), Vol(umettic) Gal/HP-Ht, Gal/kW-Hr,
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L/HP-Hr, I/kW-Hr

Spec(ific) Fuel Cons(umption), Mass

Lb/HP-Hr, Lb/kW-Hr

kG/HP-Hr, kG/kW-Hr

Fuel Volume

Gallons, Liters

Fuel Rate, Volume

Gal/Hr, Gal/Min, Gal/Sec

Liters/Hr, Liters/Min, Liters/Sec

Fuel Mass Pounds, kg
Fuel Rate, Mass Lb/Hr, Lb/Min, Lb/Sec
kG/Hr, kG/Min, kG/Sec

Fuel Eff(iciency), Vol(ume)

MPG, k/1, 1/k, 1/100-km

Fuel Eff(iciency), Mass

Miles/Lb, km/kg, kg/km

Inertia

Slug-Ft*2 (Lb-Ft-Sec”2)
Pound-Ft"2

Kg-m”2
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Languages

This screen allows the operator to select the current language for display and printing.

Multiple Language Support |

— Multiple Language Support

Perform Translations:!

Language File Path:

Current Language:

-
IE:"\F"D Code\WBSrc\PowerDynePCAD ata File
|ENGLISH =l

Cancel

This software supports several languages in addition to English. This screen allows the operator to
select a language for the operator interface.

Perform Translations

If selected, language translations will be performed to the
selected language.

Language File Path Specifies the directory path to the foreign language files used for
non-English translations.
Current Language Indicates the language currently selected for the operator

interface. If operator can change to language by selecting from
the list of available languages from the drop-down.
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View Change Log
This will open a text file in “NotePad”, which contains information about when and how various
system values where changed. An example is shown below.

B PDCallog.Txt - Notepad A=)

File Edit Format View Help

971672013 4:27:31 PM - value 'UserTemperature' changed from 60 to 32 ~
9/16/2013 4:27:31 PM - value 'UserPressure' changed from 29.464 to 28.992

9/18/2013 10:48:50 PM - value 'UseSpeedNoiseMap' changed from False to True

3/29/2016 8:21:01 - value 'RollDiameter' changed from 20.025 to 24

12/6/2016 8:33:21 - value 'Temperature' changed from 32 to 76.73

12/6/2016 8:33:21 - value 'Pressure' changed from 28.992 to 29.52998

12/6/2016 8:33:21 - value 'Humidity' changed from 50 to 63

12/6/2016 8:33:21 - value 'UserTemperature' changed from 32 to 76.73

12/6/2016 8:33:21 value 'UserPressure' changed from 28.992 to 29.52998
12/6/2016 8:33:21 - value 'UserHumidity' changed from 50 to 63

12/6/2016 8:33:21 value 'UserStandardTemperature' changed from 69 to 76.73
12/6/2016 8:33:21 - value 'UserStandardPressure' changed from 29.92 to 29.52998
12/6/2016 8:33:21 value 'UserStandardHumidity' changed from 30 to 31.8
11772017 8:11:47 value 'MaxTestingSpeed' changed from 150 to 149.999

171972017 7:16:13 - value 'MaxTestingSpeed' changed from 149.999 to 149.999
3/20/2017 11:18:27 PM - value 'UseFrontAndRearSpeedInputs' changed from True to False
372072017 7 PM - value 'MaxTestingSpeed' changed from 149.999 to 150

3/20/2017 2 PM - value ' B iseMap' ch d from True to False

3/20/2017 11:19:42 PM - value 'UselButoSpeedSynch' changed from True to False

1 1

EEEEEEEEEEER
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Diagnostics Menu - 1/O Board Driver Setup
Since this software suppotts three 1I/O boards (PowerDyne controller, NI-PCI-6221 and RTD
ADA-1100), the driver setup screen you see will be specific to the hardware you have.
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PowerDyne 1/0 Board Driver Setup

Digital Inputs

PowerDyne Driver Setup L—j@@

Analog Inpuksl Counter Inputsl Digital Dutputsl Analog Dutputs]

Channel | Logic Level PN
0| Reverse
1| Reverse
2| Reverse
3| Reverse
4| Reverse
5| Reverse
B
7
8
9
n

Reverse
Reverse
Reverse

Reverse f
Ravarca L‘

1

Logic Level Either Normal (“on” = 5V, “off” = 0V), or
Reverse (“on” = 0V, “off” = 5V).
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Analog Inputs

=, PowerDyne Driver Setup

Digital Inputs ounter Inputsl Digital Dutputsl Analog Dutputsl

Channel | Max Zero | Min Span dv |Hw FiltHz | Filter 0-1 |Zeovolts | ZeoValue | +V Span| A Span

0 0.000 0.000 0.000 0.000 0.000 0.000 0.000. 0.000

1 0.000 0.000 0,000, 0.000 0.000 0.000 0,000, 0.000

2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4 0.000 0.000 0.000 0.000 0,000 0.000 0.000 0.000

5 0.000 0.000 0.000 0.000 0,000 0.000 0,000, 0.000

3 0.000 0.000 0,000, 0.000 0.000 0.000 0,000, 0.000

7 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

mn nnnn nnnn nnnn nnnn nnnn nnnn n nnn' nnnn 2

Max ZeroV N/A in PowerDynePC application.
Min Span dV N/A in PowerDynePC application.
HW Filter Hz N/A in PowerDynePC application.
Filter 0-1 N/A in PowerDynePC application.
Zero Volts N/A in PowerDynePC application.
Zero Value N/A in PowetDynePC application.
+V Span N/A in PowerDynePC application.
-V Span N/A in PowerDynePC application.




Counter Inputs

= PowerDyne Driver Setup

Digital Inputs I Analog Inputs

Digital Outputs I Analog Outputs I

Start Map

Abort Map Gen Map

Channel | Can Map/Synch| Synch Pol | Use Map | Timebase | Pulses/Rev | Gear Ratio | Roll Dia
0{No Rising No 0.000 0 0.000 0.000
1|No Rising 'No 0.000 0 0.000) 0.000
2|No Rising 'No 0.000 0 0.000) 0.000
3| No 0.000 0 0.000

Get Map

Reset Cnts

Can Map/Synch(ronize)

Tells if this hardware channel can use encoder
mapping and synchronization.

Synch(ronization) Pol(arity)

Specifies if the synchronization (1
pulse/revolution) input is triggered on tising or
falling edges.

Use Map

Specifies if encoder mapping and
synchronization should be used on this input.

Timebase

The timebase used for frequency
measurements, in seconds. 0.100 seconds is the
default, and is recommended. Lower values will
be more responsive, but noise goes up fast.
Larger values will increase speed measurement
lag, but noise goes down fast.

Pulses/Rev(olution)

The number of pulses/revolution generated by
the attached speed sensor.

Gear Ratio

The gear ratio from the shaft with the speed
sensor to the dynamometer rollers.

Roll Dia(meter)

The roller diameter.
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Digital Outputs

= PowerDyne Driver Setup

B=1ES

Digital Inputsl Analog Inputs] Counter Input: Analog Dutputsl
Channel | PC Controlled [ Logic Level -
0] No Reverse
1|No | Reverse i
2|No | Reverse
3|No | Reverse
4|No | Reverse
5|No Reverse
E|No | Reverse
7|No | Reverse
8|No | Reverse !
9| No Reverse
1l A |Ravarca E LI
PC Controlled Specifies if this hardware channel is controlled
by the (PowerDynePC) PC software, or by
logic on the controller.
Logic Level Either Normal (“on” = 5V, “off” = 0V), or

Reverse (“on” = 0V, “off” = 5V).
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Analog Outputs

= PowerDyne Driver Setup g@

Digitallnputsl Analoglnputs] Counter Inputsl Digital Outputs

Channel | PC Controlled | Min Volts [ Max valts

0| No | 0.000/
1|No [ 0.000/
2|No [ 0.000/
3|No | 0.000/
4|No | 0.000/
5|/No | 0.000/
E[No

7| No

PC Controlled Specifies if this hardware channel is controlled
by the (PowerDynePC) PC software, or by
logic on the controller.

Min Volts The minimum output Voltage to be driven.

Max Volts The maximum output Voltage to be driven.
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NI PCI-6221 1/O Boatd Driver Setup

Digital 1/O

. MD NI 6221 Driver Setup

Digital /O
Device ID {Text1 Analog 10
[~ Have 68 Pin Conn Counter 11O
— Digital I/0 Setup
I 0 Input [0 Input [0 Input
| O mput | | O mput | | O input |
0 Input 0 Input 0 Input
| O woput | | O mput | | O input |
0 Input 0 Input 0 Input
| O woput || O mput | | O input |
0 Input 0 Input 0 Input
0 Input 0 Input 0 Input
0K LCancel

1/0O Board Present Indicates if you have an NI-PCI-6221 I/O
board installed.

Device ID Indicates the device ID your NI-PCI-6221 1/O
board has been assigned in NI's “MAX”
software.

Have 68 Pin Conn(ector) Indicates if you have an NI-PCI-6221 I/O
board with the 68-pin connector (else the other
connector type).

Input / Output Configures each digital I/O channel as an
Input or an Output.
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Analog1/0O

. MD NI 6221 Driver Setup

[~ 140 Board Present Digital /0 |
Device ID Textt Analog 10
[~ Have 68 Pin Conn Courter 1O |
—Analog 170 Setup
0  RSE - a -
0 RsE - 0 -
0 RSE v 0 v
0 RsE - 0 -
0 RSE v 0 v
0 RsE - 0 -
0 RsE - 0 -
0K Cancel
RSE / Diff Configures each analog input for “RSE”
(Referenced Single-Ended) or “Diff”
(Differential) mode.
Gain options list Configures each analog input for measurement
in the specified Voltage range.
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Counter I/O

w. MD NI 6221 Driver. Setup

[~ 1/0 Board Present Digital /O
Device ID {Textt Analog 110
[~ Have 68 Pin Conn || Courter 1O ]

i~ Counter /0 Setup
ISrcTerm | PPR | RollDia | Gr Ratio | Sync Ch | Sync Pol
Text1 Text1 Text1 Text1 Text!  High
Text1 Text Text1 Text Text!  High

DK LCancel
Src Term Specifies the source terminal for the counter

input, using NI terminal names.

PPR Pulses/revolution generated by the attached
speed sensor.

Roll Dia Roll diameter.

Gr Ratio Gear ratio between the shaft the speed sensor
is mounted on and the dynamometer’s roller
shaft.

Synch Ch The digital input channel used to synchronize

to an encoder map, when encoder mapping is
in use, using NI channel names.

Synch Pol Synchronization input terminal polarity,
indicates if the synchronization input triggers
on rising or falling edges.
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ADA-1100 I/O Board Driver Setup

. MD1100-32 Driver Configuration Editor

~General Options ~Configuration Options

i Enable Driver | I Board 0 I Board 1
Hardware IRQ |5 = || Base Address [ox200 =] Jox2a0 =

Have 2nd Board | IDigitaI Port A (Ch 0-7) As I Outputs I Outputs
[Digital Port B (Ch €-15) As inputs | inputs |
IIE)igitaI Port C (Lo} (Ch 16-19) Inputs | Inputs |
[Pigital Port C (Hi) (Ch 20-23) As Inputs | Inputs |
[APD Input Voltage Range [lovs-5) =] iov 5 5
ID#\ Ch 0 Mode Uni-Polar | Uni-Polar |
OK I IDM Ch 1 Mode Uni-Polar | Uni-Polar |
Cancel | ISpeed Encoder PPR I 120 I 120
ISynch Pulse D/l Channel | 14 | 16

[Synch Pulse D/l Polarity | Active High | Active High

This is the configuration screen for the driver for the ADA-1100 I/O boatd used to control the
dynamometer. This screen is generally only used once, to configure the driver for your particular

hardware.

NOTE:

Use of this screen should be restricted to operators with the knowledge required to
correctly configure this driver. Invalid settings may render your equipment
inoperative, and may require a service call or reinstallation of your software to

correct the problem.

Enable Driver

Should be enabled; the sole exception is when the software is
configured in “Demo” mode. If not enabled, the I/O driver will
not work at all.

Hardware IRQ

Must be set to match the physical IRQ) jumper setting on the
ADA-1100 I/O board. Note that for systems with two (2) I/O
boards, only the first board will have an IRQ) jumper installed;
the second board must NOT have the jumper installed. Note
that the selected IRQ must not be in use by any other I/O
boards (sound board, parallel port, etc), and must not be
reserved by the operating system for PCI boards (if your BIOS
supports this, it should be reserved for ISA boards).

Have 2nd Board

Must be enabled if and only if you have two (2) ADA-11001/O
boards installed, typically to gain an additional 8 analog inputs,
or for a second speed channel on AWD dynamometers.
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Use Alternate N'TPort) I/O

Configures the driver to use an alternative method of accessing
the I/O board. The alternative method is faster on Windows 98
systems, and may or may not be faster on N'T/2000/XP
systems.

Use Fast I/O Mode If the alternate (N'TPort) I/O configuration is used, this option
(N'T/2000/XP) will increase I/O speed on N'T/2000/XP systems.

Trap N'TPort Errors Enables message boxes for any errors encountered when using
(Debugging) the alternate (N'TPort) I/O routines.

Trap Local Errors (Debugging)

Enables message boxes for internal driver errors.

Buttons

OK Saves the current configuration values and closes this screen.
Cancel Closes this screen without saving any changes.

ButtonBase Address Sets the base port address for the I/O board(s). MUST

be set correctly, ie this value must match the physical jumper
setting on the I/O boatd(s).

Digital Port A (Ch 0-7) As

Configures this group of digital I/O lines as inputs or outputs.

Digital Port B (Ch 8-15) As

Configures this group of digital I/O lines as inputs or outputs.

Digital Port C (Lo) (Ch 16-19)
As

Configures this group of digital I/O lines as inputs or outputs.

Digital Port C (Hi) (Ch 20-23)
As

Configures this group of digital I/O lines as inputs or outputs.

A/D Input Voltage Range Sets the analog input voltage range. MUST match the physical
jumper setting on the 1/O board(s).
D/A Ch 0 Mode Sets the analog output mode for this channel. MUST match the

physical configuration of the I/O boatd(s).

D/A Ch 1 Mode

Sets the analog output mode for this channel. MUST match the
physical configuration of the I/O board(s).

Speed Encoder PPR

Sets the number of pulses per revolution for the speed input
encoder connected to the I/O board(s).
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Synch Pulse D/I Channel

Sets the digital input channel used for a one (1) pulse per
revolution speed input used to synchronize encoder noise
mapping values to the current encoder position. Only used
when the one (1) pulse per revolution input is installed for auto-
synch use.

Synch Pulse D/I Polarity

Sets the polarity of the digital input channel used for a one (1)
pulse per revolution speed input used to synchronize encoder
noise mapping values to the current encoder position. Only
used when the one (1) pulse per revolution input is installed for
auto-synch use.
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1/0 Board Diagnostics
The 1I/O board diagnostics screen varies depending on the hardwate you have.

PowerDyne 1/0 Board Diagnostics

w, PowerDyne Controller Basic Diagnostics

| Digital Inputs | Analog | Counter Inputs | Digital Outputs | Digital Dutputs | Analog Outputs
| 045 | 1631 | Inputs | Ticks | RPM |RPM/Sec | Cument | Desied | Cument | Desied | Cument | Desired
0 [~ 18 u o 0 o | EIER] ST EAT

| E 0 T ml m m m

2 s T < m m m

3 1 r 0 oo 3 3 i1 ri r

4 2 I Synch |~ MO Map |~ 4 [~ 4 [ 5200 ] R0

5 2 B Synch [~ I Map |~ 5 5 [ 2] 21 B

6 [~ 22 J Synch |~ 2 Map [~ B 6 e mEr

7 Y O E Synch |~ B Map [~ 7 I = mEs

8 [~ 24 u Mapng [~ O 4cq0K |~ 8 8 Taa T 24 [ [7

3 e Mapng [~ [T 4cqOK [~ 9 ) o om

1 % I Mapng I [ AcqOK I W m m  m M

11 [ 2r] | Mapng [~ SN AcqOK [~ mihl (e Update Yalues |
12 [~ 28 I~ [ &2 [~ 28 [~ 28 B [~ AutoUpdate
13 L= r NOTE: Only outputs that are LR L L= -

14 ™30 B assigned.!o PC control will actually 14 14 [~ 30 I~ 30 r

15 3 J 1 be driven by these values. 15 - 15 -z [~ o

Input values will NOT be updated unless the “Update Values” button is clicked, or the “Auto-

Update” checkbox below that button is checked.

Output values will NOT be updated unless the “Set Desired” button is clicked, or the “Auto-Set”

checkbox below that button is checked.

The status of digital, analog and counter inputs can be seen directly.

The value of digital and analog outputs can be controlled directly — note that analog output

Voltage values are strictly 0.0 .. 10.0 Volts.

Counter inputs provide the following values:

Ticks The number of ticks counted on the input.

RPM The calculated speed in RPM for the sensed shaft.

RPM/Sec The calculated acceleration in RPM/second for the sensed shaft.

Counter inputs include addition logic, the status of which is also reported:

Synch Shows if the input has been synchronized to an encoder map.
Map Shows if the input is using an encoder map.
Mapng Shows if the input is actively creating an encoder map.
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AcqOK Shows if an encoder map has been successfully acquired.
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NI PCI-62211/0 board diagnostics
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ADA-1100 I/O board diagnostics

Input Diagnostics

—Analog Inputs [Yolts) — Digital Inputs/0utputs — Counter Inputs
L o.oon 8 | o 8 [ 16 Total Counts RPM
) " i 9 [ 17 "
1: [ oooo % | B B B 0: | 0 | 0.0
Z | ooon 10 | 3 1 /19 1 o | 1
[ 4 12 [ 20 A @ ™
I o.ooo 11: [Double-Click "Total Counts™ To
I I 5 13 2 Reset Counter Channels)
4 | o000 12 | & 14 [ 22
5 | 0000 13 | 7 15 [ 23
6: 1 o000 14:] 24 [ 32 [ 40
7 oo 15: | 25 ~ 33 [ 41
™ 26 [~ 34 [~ 42
—Analog Outputs [Volts) - 27 ™ 35 [ 43
- 28 ™ 36 [~ 44
13 2:
Sl £ 0o 29 [ 3 [ 45
™ 30 ™ 38 [~ 46
1: I
£ 0o £ 0o 3 38 [ 47
Ok

Analog Inputs (Volts)

Channels 0-7 are on the 1% 1/O board,
channels 8-15 are on the 2 I/O board. The
displayed values are in volts.

Analog Outputs (Volts)

Channels 0-1 are on the 1¥1/O boatrd,
channels 2-3 are on the 2 I/O board. The
displayed values are in volts, and can be set to
any (valid) desired value by the operator.

Digital Inputs/Outputs

Channels 0-23 are on the 1% 1/O board,
channels 24-47 are on the 2 I/O board. In
most applications, channels 0-7 and 24-31 are
outputs while the remainder are inputs.

Counter Inputs

Channel 0 is on the 1% 1/O board, channel 1 is
on the 2™ 1/O board. The total counts fields
represent the number of gear/encoder pulses
counted since the last reset.
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Gas Bench Diagnostics
This is the diagnostics screen for the Andros gas analyzer bench.

Mustang Andros 62411606 Analyzer Bench

Eile:
~ Serial Ci
Connected: Port#: 1 2 03 04 LConnect | Clear il Al talus
- Revision Level
Senl._ . <Hone> Get Analyzer Serial Number
Received: <None>
Last Emor: <None> | Status: [ldle... Send Command
~¥endor/Model —ADC Bits/¥olts
I~ Source Serva Errar Wendor Code: Fress: | Ch:
I’\l:EHUE[EC[Df DEMD Model Mumber: Pump I Ch2
'l E\.fﬁj\:‘.—: ?:\:Ij:'on Revisian Level Ch3
1385 L/ara LycIe Serial Number: Ch 4
I™ Startup In Progress - OhrsrP e
r g:‘:i'iw”‘a 0 CharksyB i D ur | Bas Channel Values/Status———— [~ Sub System Status
™ 02 5pan Aequest - Eia7% i o vu FEF: Edit Cal GasValues I~ 55 Sub System Fault
X . Mt MF Rapne I~ Low Flow/water Rejection Active I S5 Analyzer Fault
I™ Zero Req: Temp Driftt CO0Z CO HC '
ZE10 Feq; Inerval ELe i SC Temp [C): r r ™ 55 Low Flow Fault
Tirmaci - :
T et [ E& rror Eg;[;s]s [Torr): '|: F I™ 55 Analyzer Camm Fault
ZF: -
I HEData Mode o rrr 03 Il r I~ 55 ZeroIn Progress
I~ Cont. Data s rrr HC [PRM): Il r I ss Leak. Test In Progress
I~ Cont, Comp. Data DDT;‘. I|: l|: I N (PPM) Il r I 55 1 Point Span In Progress
I™ Cont. Sps. Data MU | emp Lt U 02 (%) r 'l 55 2 Paint Span Status: I
Pamna
™ Cont. Raw Data [~ MO Span Fail Raw Bit Yalues I 55 Zero Procedure Time Out
B ML 2 ESOr
[ Rseselm, [ Roees Rawh: [ Rewlems [ Loaiee et
r Fi&in Heaarwine L2 AU riange NO Tema: Sz Semvo &
B Flaw 02: Filter/Det.: i
I™ RT Int Overun Ereagied v range H:x iz — SI;\;D ZEero' [ LocltoniuosThanDa 3
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Please note

Due to the complexity of this

screen, casual use by the operator is not encouraged.

Generally, this screen is only used with the supervision of a qualified Mustang

Dynamometer technician.

Serial Communications

Field

Description

Connected Whether or not PowerDynePC is connected to
the gas bench.

Port # The serial port that the gas bench is connected
to.

Sent The command that was sent to the gas bench

in hexadecimal format.
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Recetved

The response returned from the gas bench
after a command has been sent.

Last Error The error returned from the gas bench after a
command has been sent.
Status The current status of the gas bench. When

sending a command the status will be "Sending
Message...". If no command is being sent, or
the command has been processed, then the
status will be "Idle..." .

List of Commands

The list of Analyzer commands that can be sent
to the gas bench and include the following:

e Reset Analyzer

e  Get Analyzer Status

e  Get Analyzer Revision Level
e  Get Analyzer Serial Number
e Set Analyzer Gas Values

e Span Analyzer

e  Get Analyzer PEF Value

e Set Analyzer PEF Value

e  Default Analyzer PEF Value
e Zero Analyzer & Span O2

e Zero Analyzer

e Partial Span Analyzer

e Reset Analyzer Span

e Set New Analyzer NO Sensor
e  Get Analyzer Data

e Start Cont. Analyzer Data

e Stop Cont. Analyzer Data

e Get Analyzer System Data

e  Get Analyzer UnCompensated Data
e  Get Analyzer O2 Scale Data

The list of Bench/subsystem commands that
can be sent to the gas bench and include the
following:

e Zero Sub System

e C(Calibrate Sub System

e  Sub System Solenoid Control
e  Sub System Pump Control

e Read Sub System ADC Ports

356




e  Get Sub System Revision Level
e  Get Sub System Status

e Reset Sub System

e  Sub System Leak Check

e Get Sub System Data

e Sub System Gas Leak Check

e Zero Sub System & Span O2

e Start Cont. Sub System Data

e Stop Cont. Sub System Data

The list of special commands that can be sent
to the gas bench and include the following:

o Get Static Data
e Enable Auto-Update

Serial Communications buttons

Button Description
Connect Connects PowerDynePC to the gas bench.
Clear Clears out anything in the communication
buffer.
Send Command Causes the selected command to be performed
on the gas bench.
Status
Field Description
Zero In Progress The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - zero is in progress

Unchecked- no zero is in progress
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In Span Mode

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench. The meaning of this field depends
on the command that is being performed.

Checked

If the "Span Analyzer" command was sent to
the bench then this field will be checked.

If the "Reset Analyzer Span" command was
sent to the bench then this field will be
checked.

If the " Partial Span Analyzer" command was
sent to the bench then this field will be
checked.

Unchecked - not in span mode.

Span In Progress

The value of this field is updated when the user
sends the "Span Analyzer" command to the
bench.

Checked - span is in progress

Unchecked - no span is in progress

Reset Span In Progress

The value of this field is updated when the user
sends the "Reset Analyzer Span" command to
the bench.

Checked - reset span is in progress

Unchecked - no reset span is in progress

Startup In Progtress

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Analyzer is in progress

Unchecked - Analyzer startup complete.
Startup is complete when both the source servo
and the filter/detector servo has transitioned to
their final high gain state. Please note that
startup complete does not indicate that the gas
bench is thermally warmed up.
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NVRAM Write In Progress

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - NVRAM write in progress

Unchecked - NVRAM write not in progress

O2 Span Request

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench that has an enhanced O feature:

Checked - O, Span requested.

Unchecked - O Span not requested.

Zero Req: Temp Drift

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Zero requested due to temperature
drift.

Unchecked - No Zero requested due to
temperature drift.

Zero Req: Interval Timeout

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Zero requested due to timeout of
zero interval timet.

Unchecked - No timer initiated Zero request.

Zero Interval:

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

00000 = Awaiting initial Zero

00001 = 1 minute zero interval mode

00101 = 5 minute zero interval mode

01111 = 15 minute zero interval mode

11110 = 30 minute zero interval mode
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HC Data Mode The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.
Checked - Reserved
Unchecked - HC channel data reported as n-
Hexane.

Cont. Data The value of this field is updated when the user

sends the "Get Analyzer Status" command to
the bench.

Checked - Continuous data transmitted mode

enabled via command "Start Cont. Analyzer
Data"

Unchecked - Continuous data transmitted
mode disabled via command "Stop Cont.
Analyzer Data"

Cont. Comp. Data

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Continuous compensated data
transmitted enabled via command "Get
Analyzer Data"

Unchecked - - Continuous compensated data
transmitted disabled

Cont. Sys. Data

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Continuous system data transmitted
enabled via command "Get Analyzer System
Data"

Unchecked - - Continuous system data
transmitted disabled
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Cont. Raw Data

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Continuous raw data transmitted
enabled via command "Get Analyzer
Uncompensated Data"

Unchecked - - Continuous raw data
transmitted disabled

Processor Error

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Processor error

Unchecked - No processor error

ROM CheckSum Error

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - ROM CheckSum Error

Unchecked - No ROM CheckSum Error

RAM Read/Write Error

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - RAM Read/Write Error

Unchecked - No RAM Read/Write Error

RT Int Overrun

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Real Time Interrupt Overrun

Unchecked - No Real Time Interrupt Overrun
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RS Int Sync Lost

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Real Time Interrupt sync lost

Unchecked - Real Time Interrupt sync
established

Sys Table CheckSum Error

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - System table NVRAM checksum
error on NVRAM write error during NO span
calibration.

Unchecked - No system table checksum error
on NVRAM write error during NO span
calibration.

IR Signal Lost

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - IR signal lost

Unchecked - IR signal normal

Chopper Blade Driver Error

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Chopper Blade Driver Error

Unchecked - No Chopper Blade Driver Error

Source Servo Error

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Source Servo Error detected

Unchecked - Source Servo operation normal
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Filter/Detector Servo Error

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Filter/Detector Servo Error
detected

Unchecked - Filter/Detector Servo operation
normal

NVRAM Revision Mis-Match Error

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked- NVRAM Revision Mismatch Error
after POR

Unchecked - NVRAM and ROM revisions
match correctly

Gas Data Cycle Over-Run Error

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Gas Data Cycle Over-Run Error

Unchecked - No Gas Data Cycle Over-Run
Error

Span Factor CheckSum Error

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - NVRAM checksum error in the

span factor table

Unchecked - No span factor table NVRAM

checksum error.

Source Servo Out Of Range

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Source Servo Out Of Range

Unchecked - Source Servo operation normal.
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Filter/Detector Servo Out Of Range

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Filter/Detector Servo Out Of Range

Unchecked - Filter/Detector Servo operation
normal.

LZC for CO, CO; and HC:

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Late zero crossing

Unchecked - No Late zero crossing.

EZC for CO, CO; and HC:

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Early zero crossing

Unchecked - No Early zero crossing.

ZF for CO, CO; and HC:

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - The last specified IR channel zero
calibration resulted in one or more zero scale
factors calculated outside their normal range.

Unchecked - The last zero calibration resulted
in zero scale factors calculated within their
normal range.

SF for CO, CO; and HC:

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - The last specified IR channel span
calibration resulted in one or more zero scale
factors calculated outside their normal range.

Unchecked - The last span calibration resulted
in zero scale factors calculated within their
normal range.
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CErr for CO, CO; and HC:

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - An error occurred during the
compensation and calculation of the specified
IR channel data.

Unchecked - No compensation etror.

DOR for CO, CO; and HC:

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - The specified channel (HC, CO,
CO2) data just calculated is outside its normal
range.

Unchecked - IR channel data normal.

NO Temp Out Of Range

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - The NO sensor temperature is
outside its range (10 to +45°C)

Unchecked - NO sensor temperature normal.
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NO Span Fail

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - The last NO channel span
calibration failed. Causes of NO span fail are as
follows:

1. The new NO span constants are out of
range.

2. Storing the new NO span constants
resulted in an NVRAM write error.

3. During POR self-test, the NVRAM
resident NO span constants were found to
be out of range.

Unchecked -

1. The last NO span was executed
successfully and.

2. The NO span constants in NVRAM are
within range.

New NO Sensor Required

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Low NO Sensor output has been
found. Its implication is one of the following:

1. After a new NO sensor has been installed,
and the &30 New NO sensor command
performed, the NO sensor is found to have
less lifetime availiable than normal. This sensor
can be used (if CD4-2=0) but a replacement
NO sensor is required is normal lifetime is
expected.

2. After POR or after performing NO span
calibration the NO sensor's full scale output
has dropped by >= 20% since its installation.
This sensor can still be used for a short period
of time (if CD4-2=0), but a replacement NO
sensor is required very soon.

Unchecked - NO sensor output normal after
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POR span calibration, and NO sensor
replacement.

NO Zero Fail

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - The last NO channel zero
calibration failed.

Unchecked - The last NO channel zero
calibration was executed successfully.

O: A/D Range Exceeded

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - O, A/D input range exceeded.

Unchecked - O, A/D input normal.

Pressure A/D Range Exceeded

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Pressure A/D input range exceeded.

Unchecked - Pressure A/D input normal.

Temperature A/D Range Exceeded

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - Temperature A/D input range

exceeded.

Unchecked - Temperature A/D input normal.

O, Data Over Range

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - The O; data just calculated is outside
its normal range.

Unchecked - The O, data just calculated is
within its normal range.
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Pressure Data Over Range

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - The sample cell pressure data just
calculated is outside its normal range.

Unchecked - The sample cell pressure data just
calculated is within its normal range.

Temperature Data Over Range

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - The sample cell Temperature data
just calculated is outside its normal range.

Unchecked - The sample cell Temperature data
just calculated is within its normal range.

O, Span Fail

The value of this field is updated when the user
sends the "Get Analyzer Status" command to
the bench.

Checked - The last O, span calibration resulted
in an O span scale factor outside its normal
range.

Unchecked - The last O, span calibration
resulted in an O, span scale factor within its
normal range.
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Vendor/Model

Field

Description

Vendor Code:

The Vendor Code. The user can get this value
when they send "Get Analyzer Revision Level"
command to the bench.

Model Numbet:

The Model Number. The user can get this
value when they send "Get Analyzer Revision
Level" command to the bench.

Revision Level:

The Revision Level. The user can get this value
when they send "Get Analyzer Revision Level"
command to the bench.

Vendor/Model

Field

Description

Serial Number:

The Serial Number. The user can get this value
when they send "Get Analyzer Setial Number"
command to the bench.

Gas Channel Values/Status

PEF:

The propane equivalency factor. The user can
get this value when they send "Get Analyzer
PEF Value" command to the bench. The value
can be set when the user sends the "Set
Analyzer PEF Value" command to the bench.
The user can reset this value when the send the
"Reset Analyzer PEF Value" to the bench.

Low Flow/Water Rejection Active

The value of this field is updated when the user
sends the " Get Sub System Data" command
to the bench.

Checked - Low Flow/Water Rejection Active.

Unchecked - Low Flow/Water Rejection
inactive.
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SC Temp (°C)/Check SC Temp (°C):

The value of this field is updated when the user
sends the "Get Analyzer Data" command to
the bench.

The Sample Cell Temperature (°C)

Checked - The Sample Cell Temperature needs
to be checked.

Unchecked - The Sample Cell Temperature
does not need to be checked.

SC Press (Torr) /Check SC Press (Tort):

The value of this field is updated when the user
sends the "Get Analyzer Data" command to
the bench.

The Sample Cell Pressure (Torr)

Checked - The Sample Cell Pressure needs to
be checked.

Unchecked - The Sample Cell Pressure does
not need to be checked.

CO, (%)/Check CO, (%o):

The value of this field is updated when the user
sends the "Get Analyzer Data" command to
the bench.

CO; (%)
Checked - CO; (%) needs to be checked.

Unchecked - CO; (%) does not need to be
checked.

CO (%)/Check CO (%):

The value of this field is updated when the user
sends the "Get Analyzer Data" command to
the bench.

CO (%)
Checked - CO (%) needs to be checked.

Unchecked - CO (%) does not need to be
checked.
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HC (PPM) /Check HC (PPM):

The value of this field is updated when the user
sends the "Get Analyzer Data" command to
the bench.

HC (PPM)
Checked - HC (PPM) needs to be checked.

Unchecked - HC (PPM) does not need to be
checked.

NO (PPM):

The value of this field is updated when the user
sends the "Get Analyzer Data" command to
the bench.

NO (PPM)
Checked - NO (PPM) needs to be checked.

Unchecked - NO (PPM) does not need to be
checked.

O, (%o):

The value of this field is updated when the user
sends the "Get Analyzer Data" command to
the bench.

Oz (%)
Checked - O (%) needs to be checked.

Unchecked - O, (%) does not need to be
checked.

Sub System

SC Temp (°C)/Check SC Temp (°C):

The value of this field is updated when the user
sends the "Get Sub System Data" command to
the bench.

The Sub System Sample Cell Temperature (°C)

Checked - The Sub System Sample Cell
Temperature needs to be checked.

Unchecked - The Sub System Sample Cell
Temperature does not need to be checked.
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Sub System

SC Press (Torr) /Check SC Press (Torr):

The value of this field is updated when the user
sends the "Get Sub System Data" command to
the bench.

The Sub System Sample Cell Pressure (Torr)

Checked - The Sub System Sample Cell
Pressure needs to be checked.

Unchecked - The Sub System Sample Cell
Pressure does not need to be checked.

Sub System

CO, (%)/Check CO (%o):

The value of this field is updated when the user
sends the "Get Sub System Data" command to
the bench.

Sub System CO, (%)

Checked - Sub System CO; (%) needs to be
checked.

Unchecked - Sub System CO» (%) does not
need to be checked.

Sub System

CO (%)/Check CO (%):

The value of this field is updated when the user
sends the "Get Sub System Data" command to
the bench.

Sub System CO (%)

Checked - Sub System CO (%) needs to be
checked.

Unchecked - Sub System CO (%) does not
need to be checked.

Sub System

HC (PPM) /Check HC (PPM):

The value of this field is updated when the user
sends the "Get Sub System Data" command to
the bench.

Sub System HC (PPM)

Checked - Sub System HC (PPM) needs to be
checked.

Unchecked - Sub System HC (PPM) does not
need to be checked.
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Sub System

NO (PPM):

The value of this field is updated when the user
sends the "Get Sub System Data" command to
the bench.

Sub System NO (PPM)

Checked - Sub System NO (PPM) needs to be
checked.

Unchecked - Sub System NO (PPM) does not
need to be checked.

Sub System

Oz (Yo):

The value of this field is updated when the user
sends the "Get Sub System Data" command to
the bench.

Sub System O (%0)

Checked - Sub System O (%) needs to be
checked.

Unchecked - Sub System O, (%) does not need
to be checked.
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Raw Bit Values

Field

Description

Raw NO:

The value of this field is updated when the user
sends the "Get Analyzer System Data"
command to the bench.

Raw NO bits

NO Temp:

The value of this field is updated when the user
sends the "Get Analyzer System Data"
command to the bench.

NO Temperature

Raw O2:

The value of this field is updated when the user
sends the "Get Analyzer System Data"
command to the bench.

Raw O, bits

Raw Press:

The value of this field is updated when the user
sends the "Get Analyzer System Data"
command to the bench.

Raw Pressure

Raw Temp:

The value of this field is updated when the user
sends the "Get Analyzer System Data"
command to the bench.

Raw Temperature

Sys Servo:

The value of this field is updated when the user
sends the "Get Analyzer System Data"
command to the bench.

System Servo Error Bits

Filter/Det.:

The value of this field is updated when the user
sends the "Get Analyzer System Data"
command to the bench.

Filter Detector Servo Error Bits
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Servo Zero:

The value of this field is updated when the user
sends the "Get Analyzer System Data"
command to the bench.

Servo Zero Bits

Raw ADC Values

Field

Description

CO; Bits:

The value of this field is updated when the user
sends the "Get Analyzer UnCompensated
Data" command to the bench.

The Long Raw CO; Bits

CO Bits:

The value of this field is updated when the user
sends the "Get Analyzer Uncompensated
Data" command to the bench.

The Long Raw CO Bits

HC Bits:

The value of this field is updated when the user
sends the "Get Analyzer UnCompensated
Data" command to the bench.

The Long Raw HC Bits

O, ADC Counts:

The value of this field is updated when the user
sends the " Get Analyzer O2 Scale Data"
command to the bench.

O, A D Counts

O, DAC Scaler:

The value of this field is updated when the user
sends the " Get Analyzer O2 Scale Data"
command to the bench.

O, DAC Scaling Factor

O, Attenuation:

The value of this field is updated when the user
sends the " Get Analyzer O2 Scale Data"
command to the bench.

O, Attenuation
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O, mVolts:

The value of this field is updated when the user
sends the " Get Analyzer O2 Scale Data"
command to the bench.

O, mVolts

ADC Bits/Volts

Field

Description

Press:

The value of this field is updated when the user
sends the "Read Sub System ADC Ports"
command to the bench.

Sub System AD Pressure Bits

Pump:

The value of this field is updated when the user
sends the "Read Sub System ADC Ports"
command to the bench.

Sub System AD Pump Drive Feed Back Bits

Ch1:

The value of this field is updated when the user
sends the "Read Sub System ADC Ports"
command to the bench.

Sub System AD Channel #1 Volts

Ch 2:

The value of this field is updated when the user
sends the "Read Sub System ADC Ports"
command to the bench.

Sub System AD Channel #2 Volts

Ch 3:

The value of this field is updated when the user
sends the "Read Sub System ADC Ports"
command to the bench.

Sub System AD Channel #3 Volts

Ch 4:

The value of this field is updated when the user
sends the "Read Sub System ADC Ports"
command to the bench.

Sub System AD Channel #4 Volts
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Sub System Status

Field

Description

SS Sub System Fault

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Sub System Fault

Unchecked - No Sub System Fault

SS Analyzer Fault

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Sub System Analyzer Fault

Unchecked - No Sub System Analyzer Fault

SS Low Flow Fault

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Sub System Analyzer Fault

Unchecked - No Sub System Analyzer Fault

SS Analyzer Comm Fault

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Sub System Analyzer
Communications Fault

Unchecked - No Sub System Analyzer
Communications Fault
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SS Zero In Progress

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Sub System Zero In Progress

Unchecked - No Sub System Zero In Progress

SS Leak Test In Progress

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Sub System Leak Test In Progress

Unchecked - No Sub System Leak Test In
Progress

SS 1 Point Span In Progress

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Sub System 1 Point Span In
Progtess

Unchecked - No Sub System 1 Point Span In
Progress

SS 2 Point Span Status:

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

0 = Two point span not in progress
1 = Low point span in progress
2 = Wiaiting for high point cal gas

3 = High point span in progress

SS Zero Procedure Time Out

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Sub System Zero Procedure Time
Out

Unchecked - No Sub System Zero Procedure
Time Out
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SS Leak Test Fail

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Sub System Leak Test Fail

Unchecked - No Sub System Ieak Test Fail

SS Span Procedure Time Out

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Sub System Span Procedure Time
Out

Unchecked - No Sub System Span Procedure
Time Out

SS Continuous Channel Data

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Sub System Continuous Channel
Data mode

Unchecked - No Sub System Continuous
Channel Data mode
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Pump/Solenoid/Switch Status

Field

Description

Pump 1

The value of this field is updated when the user
sends the "Sub System Pump Control"
command to the bench.

Checked - Enable Pump #1

Unchecked - Disable Pump #1

Pump 2

The value of this field is updated when the user
sends the "Sub System Pump Control"
command to the bench.

Checked - Enable Pump #2

Unchecked - Disable Pump #2

Pump 3

The value of this field is updated when the user
sends the "Sub System Pump Control"
command to the bench.

Checked - Enable Pump #3

Unchecked - Disable Pump #3

Sol 1

The value of this field is updated when the user
sends the "Sub System Solenoid Control"
command to the bench.

Checked - Enable Solenoid #1

Unchecked - Disable Solenoid #1

Sol 2

The value of this field is updated when the user
sends the "Sub System Solenoid Control"
command to the bench.

Checked - Enable Solenoid #2

Unchecked - Disable Solenoid #2
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Sol 3

The value of this field is updated when the user
sends the "Sub System Solenoid Control"
command to the bench.

Checked - Enable Solenoid #3

Unchecked - Disable Solenoid #3

Sol 4

The value of this field is updated when the user
sends the "Sub System Solenoid Control"
command to the bench.

Checked - Enable Solenoid #4

Unchecked - Disable Solenoid #4

Sol 5

The value of this field is updated when the user
sends the "Sub System Solenoid Control"
command to the bench.

Checked - Enable Solenoid #5

Unchecked - Disable Solenoid #5

Swi

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Turn Switch #1 On

Unchecked - Turn Switch #1 Off

Sw 2

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Turn Switch #2 On

Unchecked - Turn Switch #2 Off

Sw 3

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Turn Switch #3 On

Unchecked - Turn Switch #3 Off
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Sw 4

The value of this field is updated when the user
sends the "Get Sub System Status" command
to the bench.

Checked - Turn Switch #4 On

Unchecked - Turn Switch #4 Off
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INI File Editor

This screen allows the operator to edit the PowerDynePC.INI file which is the main application
file.

i, Configuration File Editor |
File

— File: C:APDCODEAYBSRCAPOWERDYNEPCASACAEXESAPowerDynePC. 1

D ataFilesB azePath=C:\PDCode\YBSich\PowerDynePCiData Files\

EmptyDBFilesPath=C:\PDCode\Y¥BSrc\PowerDynePCAD ata FilesiE
DisplayConhigFilezPath=C:\PDCode\Y¥B5rc\PowerDynePChD ata Fil
DataLizstOptionsFile=C:APDCode\¥BSrch\PowerDynePCiD ata Filesyl
UnitConvlniFile=C:APDCode\VB5SrcAPowerDynePCAD ata Filez\Unitl
ExtDACConhgFile=C-APDCode\YB5rc\PowerDynePCAD ata Files\Ex
TraceD ataOptionzFile=C-APDCode\¥B Src\PowerDynePCAD ata File

[MDSP¥000S5 etupWizard]
SetupMeedsHun=F alze

o
£/ Mizcellaneous parameters. .

2 hd

[AppFileLocations]

Modify Delete

Add Search

The operator can point and click with the left mouse button on the line that they wish edit, when
this is done, the line will be highlighted in blue. The line will be displayed in a textbox underneath
where the file is displayed. The operator can then edit the line by typing whatever they want in this
textbox and then either press the modify button, or press the <ENTER> key to accept this new
value. The operator can also delete a line in the file by pressing the “Delete” button, when this is
done, the data will be cascaded upwards. The operator can also add a new line by pressing the
button “Add” button, when this is done then a copy of the line that you are on will be made and
the remaining lines in the file will be cascaded downwards.

Note

The operator can edit the section and the values for the entries in the file but not the
entries themselves.

The following is a list of Buttons that the operator has reference to along with the meaning:

Modify Allows the operator to modify the line, the operator can also
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press the <ENTER> key to modify a line in the file.

Delete Allows the operator to delete a line, and all the remaining line
underneath are cascaded upwards.

Add Allows the operator to add a new line to the file by making a
copy of the line that is highlighted, and then the operator can
modify this line.

Search Allows the operator to search the file for any line

The following is a list of menu items that the operator can reference along with their meaning:

File

Save Allows the operator to save
any changes made to the INI
file.

Exit Close out of the screen. If

any changes where made to
the data upon exiting, then
the operator will be
prompted if they should
want to save any changes or
not.
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Toggle Debug Window
This small screen may be displayed to help in unusual diagnostic circumstances.

w. MD Debugger
Labell Labell
Labell Label
Labell Labell
Labell Label
Labell Lakell

Generally, this screen is only used with the supervision of a qualified Mustang Dynamometer
technician.
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Lift
This menu allows the operator to control the main (or front) lift. The operator can select from the
following menu items

Up Raise the lift/lock.

Down Lower the lift/lock.
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Rear Lift

This menu allows the operator to control the rear lift. The operator can select from the following
menu items

Up Raise the lift/lock.

Down Lower the lift/lock.
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Drag Brake

This menu allows the operator to control the drag brake. The operator can select from the

following menu items

On Engages the mechanical drag brake, using a lower-pressure
regulator to the air brake on the roller’s edge.

Oft Releases the mechanical drag brake.

Use Drag Brake At End Of Enables automatic use of the drag brake at the end of a test

Tests routine. This is helpful for high-inertia dynamometer’s without

loading mechanisms (eddy-current or motor type PAU(s)).
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Fan

This menu allows the operator to control the vehicle cooling fan. The operator can select from
the following menu items

On Enables the vehicle cooling fan output.

Off Disables the vehicle cooling fan output.
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AWD Clutch

This menu controls the front/rear coupling clutch in configurable all-wheel-dtive dynamometets.

This menu will ONLY appear when your dynamometer is configured to drive a digital output to
control this clutch.

DANGER: The dynamometer must not be moving when the clutch position is changed.

AWD Mode Click on this option to enable the front/rear coupling clutch.
2WD Mode Click on this option to disable the front/rear coupling clutch
(Inertia Value) This item will display the dynamometer’s equivalent vehicle

weight (inertia) value as currently configured.
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AWD Gearbox

This menu controls the front/rear coupling clutch in configurable all-wheel-dtive dynamometets.

This menu will ONLY appear when your dynamometer is configured to drive a digital output to
control this clutch.

DANGER: The dynamometer must not be moving when the clutch position is changed.

AWD Gearbox Engage Triggers the engagement logic for the gearbox. The engage lever
will be pushed by an air cylinder until speed or feedback
indicate that the gearbox has shifted.

AWD Gearbox Dis-Engage Triggers the disengagement logic for the gearbox. The dis-
engage lever will be pushed by an air cylinder until speed or
feedback indicate that the gearbox has shifted.

(Inertia Value) This item will display the dynamometer’s equivalent vehicle
weight (inertia) value as currently configured.
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Vehicle Direction

Lets the operator specify vehicle direction on dynamometers that support bi-directional testing.
This has the effect of inverting all speed and torque inputs, and all PAU Signal (torque reference)
outputs.

Forward Indicates that the vehicle is on the dynamometer in the
“normal” direction.

Reverse Indicates that the vehicle is on the dynamometer in the
“reverse” direction.
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PAU Mode
For certain dynamometers, lets the operator select between (2) and (4) PAU operational modes.
Menu Meaning
Use (2) PAUs Enables only the first (2) PAU enable outputs, and the first (2)
PAU torque inputs.
Use (4) PAUs Enables all (4) PAU enable outputs, and all (4) PAU torque

inputs.
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Scan Tools

This menu offers access to the vehicle interface “scan” tools supported by this application.

Sub-Menu Item

Use

OBD-II To access the light-duty vehicle “OBD-II” interface.

DPA-III-Plus To enable the (older) heavy-duty vehicle interface using the DPA-III-
Plus scan tool, enabling monitoring of a (short) fixed list of values via
J1708 and/or J1939.

RP1210 To enable the (newer) heavy-duty vehicle interface using vatrious
Deatborn  scan  tools (DPA-III/IV/V, NetBridge), enabling
monitoring of a (longet) fixed list of values via J1708 and/or J1939.

EFI Live FlashScan V2 | To enable an interface to the EFI Live FlashScan V2 unit. The

intended use of this interface is to allow for simultaneous access to
OBD-II values from both the PowerDynePC software and a vehicle
tuning tool, as well as to allow the vehicle tuning tool and the
dynamometer software to share other values. (This interface has not
been implemented by EFI Live as of 2017/05/22.)

394




OBD-ll
Connect / DisConnect

These items allow the operator to connect to or disconnect from the OBD-II scan tool.
Channel Setup

This item allows the operator to specify which channels should be monitored via the
OBD-II scan tool.

= OBD-Il ScanTool Setup E][Z]

¥ Monitor Engine Speed

o
ch2 INot Active o
ICh3 |Not Active ~|
ICh4 [Not Active ~|
ICh5 |Not Active -
IChé INot Active ;]
ICh7 |Not Active ~|
ICh8 |Not Active ~|
Cho INot Active R
ICh 10 |Not Active ~|

| oK | Cancel I
Monitor Engine Speed

If checked, engine speed will be monitored, regardless of the selections made
below. This option must be checked if the dynamometer’s engine RPM
source is set to OBD-II.

Ch1..Ch 10

The operator may specify 1..10 OBD-II channels for monitoring. The actual list
of channels supplied by the vehicle may be fixed (for standard OBD-II), or
vehicle-specific (for enhanced OBD-II).
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Get Trouble Codes

This item allows the operator to get/view/teset trouble codes.

= OBD-1l Diagnostic Codes E]@

# of Current DTCs |

Get Pending Diagnostic Codes |
I# of Pending DTCs |

Get Permanent Diagnostic Codes |

# of Permanent DTCs ]

Clear Diagnostic Codes |

Close |

Get Current Diagnostic Codes

Retrieves all current diagnostic codes from the vehicle.
Get Pending Diagnostics Codes

Retrieves all pending diagnostic codes from the vehicle.
Get Permanent Diagnostic Codes

Retrieves all permanent diagnostic codes from the vehicle.

Clear Diagnostics Codes
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Clears all diagnostic codes that can be cleared.
Close
Closes this screen.
Save PID Validation Data

This item allows the operator to save OBD-II PID validation data to file, which can
improve validation speed after future connections. This will show a standard File-Save
dialog box, defaulting to C:\Mustang\ Chassis\ PowetDynePC\Data Files\OBDII Files.

Select Scan Tool Type

This item allows the operator to select from the supported list of OBD-II scan tool types.

= 0OBD-Il ScanTool Selection

v Device Active

Scan Tool ELM32x X

| OK | Cancel |

Supported types are: ELM32x, AutoTap, and J2534.
Create Debug Log File

This item allows the operator to create a debug log file, to aid in determining the cause of
various OBD-II scan tool related problems.

=, OBD-1l Debug Log Control

Log File ||C:".Must-ang"-.Chassis"-.PowerDynePC‘-.OBDIIDebugLog.Log _]
Debug Level I 9 Start Logging l [_
Enable Tracing No l Stop Logging | ==

To create a log file: specify or select a log file to create, set “Debug Level” and “Enable
Tracing” as instructed, and click “Start Logging” — then, connect, monitor channels, and
disconnect from the OBD-II scan tool, then come back and click “Stop Logging” — email
the log file you created to Mustang’s tech support.
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DPA-III-Plus
Connect / DisConnect

These items allow the operator to connect to or disconnect from the DPA-III-Plus scan
tool, using the older interface to this hardware. Users are encouraged to use the
“RP1210” interface instead.
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RP1210
J1708 — Connect / DisConnect

These items allow the operator to connect to or disconnect from J1708 via various
Dearborn scan tools, using the newer “RP1210” interface.

J1708 — Channel Setup

This item allows the operator to specify which channels should be monitored via J1708.

=, J1708 ScanTool Setup @E]

v Device Active

ScanTool  |DPA4USB =l
v Monitor Engine Speed

Ch1 [Eng Speed ~|
ICh 2 IBatt Volts ;I
]Ch 3 IEng Coolant Temp j
Ch4 [Eng Oil Level ~|
Chs [Not Active ~|
ICh 6 INot Active _v_|
ch7 INot Active -
]Ch 8 |Not Active j
Cho INot Active ~|
ICh 10 INot Active _v_|

| oK | Cancel |

J1708 supports a fixed list of values, and all such values are available.
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J1939 — Connect / DisConnect

These items allow the operator to connect to or disconnect from J1939 via various
Dearborn scan tools, using the newer “RP1210” interface.

J1939 — Channel Setup

This item allows the operator to specify which channels should be monitored via J1939.

=, J1939 ScanTool Setup Q@

[Scan Tool ]DPA-5 UsB -
W Monitor Engine Speed

]Ch 1 ]65270-Particu|ate Trap Inlet Press L]
]Ch 2 |65270-Boost Pressure _vJ
Ch3 |65270-Intake Man 1 Temp -
Ch4 |65270-Air Inlet Press ~
Ch5 |65270-Air Filter Diff Press -
]Ch 6 |65270-Exhaust Gas Temp _j
]Ch 7 |65270-Coolant Filter Diff Press L]
]Ch 8 ]Not Active ;_|
Cheo [Not Active -
]Ch 10 |Not Active L]

| OK | Cancel J

J1939 supports a (basically) fixed (but very long) list of values, and not all such values are
available — if you have a need for a specific PGN, please constant Mustang to see about
including it in the list of supported PGNs.
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EFIl Live FlashScan V2

The intended use of this interface is to allow for simultaneous access to OBD-II values from both
the PowerDynePC software and a vehicle tuning tool, as well as to allow the vehicle tuning tool
and the dynamometer software to share other values. (This interface has not been implemented
by EFI Live as of 2017/05/22.)

Connect / DisConnect

These items allow the operator to connect to or disconnect from the EFI Live FlashScan
V2 device. The user must specify an RS-232 “COM” port for communications.

Channel Setup

This item allows the operator to specify which channels should be shared between the
tuning tool and the PowerDynePC software.

|RPM Source Ch  [Coolant Temp |
[cn [MaF =l
[ch2 |Coclant Temp -l
[ch3 [Throttle Pos -l
Era e

[cn5 [<NotSelected> -l
[cnE [<NotSelected> -l
[cn7 [<NotSelected> -l
[cns [<NotSelected> -l
[chs [<NotSelected> -l
[chi0 [<NotSelected> -l

Cancel

The list of channels is determined by the FlashScan V2 device, including the names. To
monitor engine RPM through this connection, the user must select the engine
RPM source channel by name.
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Diagnostics

This item shows a diagnostics screen used for debugging this interface.

= EFlLive FlashScan V2 Diagnostic Status

EBX

Bytes Received o

el eli =l =l
] ) =l

Eile View
Status - [Faked) Dyno Values
[Cor\nected? |No ]Eng Torque FtLbs | 0.0 }Amb Rel Hum % | 0.0 |Cl32 % ] 0.0
[Data Age [ 755744 || EngPowerHP | 00 [mConection | 00 [HCPPM [ 00
|Have DataDesc? | No | | [Lambda | 00 [EGT1TempDegF | 0.0 [NOxPPM | 0.0
|# Channels | 0 || [ombTempDeaF | 00 [02% [ 0.0 [CO Correction [ 00
[EFiLive Timestamp [~ 00 || [AmbBaoinHg | 00 [fo% [ 00 [FGasAFR [ 00

Please contact Mustang for assistance with this screen.
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Display

This menu allows the operator to configure the display to their liking. The operator can select
from a list of predefined configurations to choose from and also modify the display formats and
display colors for the indicators that make up the configurations.

The operator can select from the following menu item in order to configure their display settings:

Select Display Panel

Allows the operator to select from a predefined list of
indicators; these indicators can be angular or linear gauges,
graph or textboxes that display values.

Edit Display Configuration

Allows the operator to configure the display formats as well as
the display colors for the different indicators that make up the
display.

Playback Test Data

Opens the play-back control screen, to show recorded test data
on the main display.

Channel Fault Options

Allows the operator to specify which channels generate a fault if
their actual value is outside the range defined in Edit Display
Configuration.

Use Per-Test Display Settings

(Not actually in use.)

Dyno Load Controller Status

Displays a window that can be used to see how well the dyno
load controller is operating, chiefly for diagnostic and PID
tuning use.

Throttle Controller Status

Displays a window that can be used to see how well the throttle
controller is operating, chiefly for diagnostic and PID tuning
use.

Brake Controller Status

Displays a window that can be used to see how well the brake
controller is operating, chiefly for diagnostic and PID tuning
use.
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Speed Follower Status

Displays a window that can be used to see how well the
dynamometer’s speed-follower controller is operating, chiefly
for diagnostic and PID tuning use.

Throttle Controller

Displays the window used to manually control the throttle
controller.

Brake Controller

Displays the window used to manually control the brake
controller.

Auxiliary Digital Output
Control

Displays the window used to manually control the user-defined
auxiliary digital output channels.
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Select Display Panel
This menu item when selected allows the operator to select from a predefined list of indicators
used to display channel data in real-time.

m. Select Dizplay Panel M= E3

1) (4) Gauges, (8) EGT, 4x2 Scope
2) (2) Gauges, (6) Numeric, 4x2 Scope

3) Large SpeedoiTach, {2) Gauges, (3) Numeric

Cancel |

The operator can point and click on any items in the predefined list to display, after the operator
has made their select and press the “OK” button, then that will be displayed on the top part of
the screen.

=MD SP 7000 Contioller [¥ 1.00) [Mode: 2wD] [PEH7784] [ mustang] HEEBE
File Database Tests Calibration Lift  &wD Clutch Display  Help

1000 Test Time Test Time

50Iiﬁng PwrW&l oo

HP 4
] 2000

52

Test Time (Seconds) Test Time (Seconds)
0.0 0.0
Test Time (Seconds) 0 0
u

Test Time (Seconds) 0
.0

405



The display panels can only be configured at Mustang Dynamometer, once one is
created, then a new version would be sent to the customer that requested the
change.
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Edit Display Configuration

The screen allows the operator to select anyone of the different channels and modify how the

data gets displayed.

. Data List Options Editor M=l E3

Test Time
Distance (Miles)
Speed (MPH)
Fr Speed (MPH)

|Decimal Places

|Fi|ter Weight

0.000

|Min Display Value

0.000

|Max Display Value

6000.000

|Lo Danger Value

0.000

0.000

0.000

Hi Danger Value

QK

0.000

Cancel

The list at the top of this screen shows the operator the complete list of channels available for
display and recording in this system. Each channel can be selected, then configured, as shown

below.

Decimal Places The number of decimal places to the right of the decimal point.

Filter Weight This value will filter out any spikes and smooth out the data.
This value must be between 0.000 and 0.999.

Min Display Value The minimum value displayed on graphical displays (does not
affect numeric displays).

Max Display Value The maximum value displayed on graphical displays (does not
affect numeric displays).

Lo Danger Value This defines the minimum danger value displayed and is

represented as a RED band on an angular, circular, or linear
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gauge. If faults are enabled for a channel, and the actual value
goes below this value, a “Channel Fault” latched fault code will
be generated.

Lo Warning Value

This defines the minimum warning value displayed and is
represented as a YELLOW band on an angular, circular, or
linear gauge.

Hi Warning Value

This defines the maximum warning value displayed and is
represented as a YELLOW band on an angular, circular, or
linear gauge.

Hi Danger Value

This defines the maximum danger value displayed and is
represented as a RED band on an angular, circular, or linear
gauge. If faults are enabled for a channel, and the actual value
goes above this value, a “Channel Fault” latched fault code will
be generated.
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Playback Test Data
This window can be used to play recorded test data back on the main display.

=, Test Playback Control Q@

ID ate: 1201 6-03-18 05:16:13

|Type: |Constant Load

[Vehicle: 1201 5 Ford T150 Transit Van[4BC123)
|Comments: |

Play ||Speed: | 1.00 Pausel

Time: 12345.6 / 12435.6

Any test file that can be graphed, can be played back onto the main display using this screen.
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Channel Fault Options

Any channel that is checked in this list will generate a “Channel Fault” latched fault code if its
actual value goes outside of the min/max values specified in the Edit Display Configuration
screen.

= Channel Fault Options Q@@

m| Test Time o
1Distance
|Speed =3
1Fr Speed
IRr Speed
Accel
IFront Accel
IRear Accel
1Dyno Cmd
1Dyno Target
Dyno Feedback
|Dyno Output
1Throttle Cmd
Throttle Target
I Throttle Feedback
I Throttle Output
I Throttle Pos
1Brake Cmd

[<

OK |
Select All Cancel I
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Dyno Load Controller Status
This window can be used to see how well the dyno load controller is operating, chiefly for
diagnostic and PID tuning use.

#. Dyno Load Controller Status =] B3
[Control Mode |off

[PID Mode [Torque

[Output Enable |off

[Output Signal
|Command

0.000
0.000
0.000
0.000

[Target
[Feedback

o

o

—

L8 LN LN N e S SN LN R N |

Q= B
(=18, Bt NS, R BoNE, T3

(8]
e
P

'
'

n
]

gl

'

106

o
P

0—L> ]
-25 -20 -15 -10 -5 0

Note: Output signal is graphed in the top track, command, target and feedback are graphed in the
bottom track, each in the same color as the numeric values are displayed in.

Control Mode

Shows the active mode of the controller.
PID Mode

Shows the PID mode that the active control mode uses.
Output Enable

Shows if the controller’s output is enabled (should be enabled anytime a test is running,
unless there is a system fault).

Output Signal
Shows the output value of the controller, normally a value between 0.000 and 5.000.

Command
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The commanded value for the current mode, as specified by the operator.
Target

The ramped target for the controller — will approach the commanded value using the
current ramping values.

Feedback

The feedback for the controlling PID loop. Should match the “Target” value.
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Throttle Controller Status
This window can be used to see how well the throttle load controller is operating, chiefly for
diagnostic and PID tuning use.

. Throttle Controller Status H=1 B3
[Control Mode |off

[PID Mode [Torque

[Output Enable |off

[Output Signal | 0.000
|Command | 0.000
[Target | 0.000
[Feedback | 0.000
0

L
S nm

~n

—
o;m=ornguwom
o

o

»ny
o
P

)
o
==}

a o
e i

o
0 '

-25 -20 -15 -10 -5 0

Note: Output signal is graphed in the top track, command, target and feedback are graphed in the
bottom track, each in the same color as the numeric values are displayed in.

Control Mode

Shows the active mode of the controller.
PID Mode

Shows the PID mode that the active control mode uses.
Output Enable

Shows if the controller’s output is enabled (should be enabled anytime a test is running,
unless there is a system fault).

Output Signal
Shows the output value of the controller, normally a value between 0.000 and 5.000.
Command

The commanded value for the current mode, as specified by the operator.
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Target

The ramped target for the controller — will approach the commanded value using the
current ramping values.

Feedback

The feedback for the controlling PID loop. Should match the “Target” value.
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Brake Controller Status
This window can be used to see how well the brake load controller is operating, chiefly for
diagnostic and PID tuning use.
w. Brake Controller Status =1 E3
[Control Mode  [Off
[PID Mode [Torque
[Output Enable  [Off
[Output Signal | 0.000
[Command | 0.000
|
|

[Target 0.000

[Feedback 0.000
L1

OM—= M P M=o
IO =0

o -

208—

106
o
0 <J
-25 -20 -15 -10 5 0

Note: Output signal is graphed in the top track, command, target and feedback are graphed in the
bottom track, each in the same color as the numeric values are displayed in.

Control Mode

Shows the active mode of the controller.
PID Mode

Shows the PID mode that the active control mode uses.
Output Enable

Shows if the controller’s output is enabled (should be enabled anytime a test is running,
unless there is a system fault).

Output Signal
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Shows the output value of the controller, normally a value between 0.000 and 5.000.
Command

The commanded value for the current mode, as specified by the operator.
Target

The ramped target for the controller — will approach the commanded value using the
current ramping values.

Feedback

The feedback for the controlling PID loop. Should match the “Target” value.
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Speed Follower Status
This window can be used to see how well the dynamometer’s speed-follower controller is
operating, chiefly for diagnostic and PID tuning use.

This is the same as the Dyno Load Controller Status display, but will only ever show “Speed”

mode values.
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Throttle Controller
'This window can be used to control the throttle controller.

. Throttle Controller = B3

=] [_0.00f5 [ Apply |
: B UnitsiSec |

Position

Force

Power

Speed

Accel

Engine RPM
Engine Torque

NOTE: This windows must NOT be displayed when the programmed force, programmed speed,
or PRO Script tests are running, as interference between the programmed commands and the
manual commands can occut.

Current

Shows the current control mode of the controllet.

New
Lets the operator specify a new control mode.
Target
Lets the operator specify a target for the selected control mode.
Apply (button)
Lets the operator put the controller in the selected control mode, using the specified
command value and ramping values.
Ramp By
Lets the operator specify ramping mode (units / second or fixed-time).
Units /Sec

Lets the opetator specify ramping values (units / second to ramp at, ot seconds to ramp
over).
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Brake Controller
'This window can be used to control the brake controller.

. Brake Controller - [O] ]

il r————————————
[off =] [_o.00fSES [ Apply |
Of o UnitsISec|
Position
Force

Power
Speed
Accel

NOTE: This windows must NOT be displayed when the programmed force, programmed speed,
or PRO Script tests are running, as interference between the programmed commands and the
manual commands can occut.

Current

Shows the current control mode of the controller.

New
Lets the operator specify a new control mode.
Target
Lets the operator specify a target for the selected control mode.
Apply (button)
Lets the operator put the controller in the selected control mode, using the specified
command value and ramping values.
Ramp By
Lets the operator specify ramping mode (units / second or fixed-time).
Units /Sec

Lets the opetator specify ramping values (units / second to ramp at, ot seconds to ramp
over).
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Auxiliary Digital Output Control
This window can be used to control the user-defined auxiliary analog output channels.

= Auxiliary Digital Out... Q@@
- Bite-pdates T [ update |

[Channel | Status

1-AuxD0O01 IFi
2-AuxD002

3-AuxD003 ;
4-AuxD004 \Fi
5-AuxDO05 IFT
6-AuxD006

7-AuxD007 ;
8-AuxD008 )i
9-AuxD009 IFT
10-AuxD0O10

11-AuxDO11 ;
12-AuxD012 \F
13-AuxDO13 IFF
14-AuxDO14

15-AuxD0O15 ;
16-AuxD0O16 \F

The names, channels, etc are configured in the Auxiliary I/O Setup - Auxiliary Digital Output
Setup screen.
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Help

This window can be used to view the “About” box, or open the software manual.
About Shows a standard “About” dialog box.

Software Manual Attempts to open the software manual, if installed.




Reset Fauit
Clicking on this menu item will clear any latched fault, if possible.
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Folders And Files Used By The System
The following is a detailed description of the menu hierarchy along with the files that go into each folder.

NOTE: All “Sub-Folder” values are relative to the main software installation folder, normally:
C:\Mustang\ Chassis\PowerDynePC

The main application folder

PowerDynePC The main program executable.

MD110032.DLL A library used to communicate with the ADA-1100 I/O board driver.
MD7KDisplay. DLL Alibrary used to provide the various display panels.
MDPopupMenu.DLL A library used to provide pop-up menus.

MDSDATISmartTachDriver DLL | A library used to communicate with the ATT SmartTach via the serial interface.

MDSDMDTtreeDriver. DLL Alibrary used to communicate with the Mustang Dynamometer drag racing lights (tree).
MDSPDatalist DLL A library used to provide data list functions.

MDTypeTools.DLL Alibrary used in serial communications.

PD7000DataConvert DLL A program that imports test data files from an existing MD-7000 software installation.

The “Test Files” sub-folder

PowerDynePC Test Index MDB A Microsoft Access database file used as an index to all existing test records. Can be replaced with a blank
file without losing any test data — simply re-scan your test files to rebuild this index.

(yyyy-mm) Sub-Folders All test results are kept in sub-folders named “yyyy-mm”.

Each test file is named “Type-xx yyyy-mm-dd hh-mm-ss. TRB”, where
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“xx” = the numeric identifier for each type of test the system can perform

“yyyy-mm-dd hh-mm-ss” = the year, month, day, hour, minute and second the test was performed.

The “Data Files” sub-folder

File Description

PowerDynePC.Ini The main configuration file for this application. Contains many different values, and is similar to the

“MDSP7000.Ini file used by the MD-7000 software.

ASM_CPO1.INI A small data file used by some library routines.

ASM_Hdr.Txt A small data file used by some library routines.

The “Data Files\Control Sctipts” sub-folder

File Description

Programmed force curve files, used by the programmed force test.

*SCV Programmed speed curve files, used by the programmed force test.

The “Data Files\DB Files” sub-folder

Description

PowerDynePC Cos Owners A small database used to keep the lists of companies, customers and vehicles used. This file can be replaced
Vehicles. MDB by a blank database and all existing test records re-scanned to re-generate this index database.

The “Data Files\Display Configs” sub-folder

Description

* Ini These files all contain the settings for vatious display panels used by this software. Channel selections, display
options, etc.

The “Data Files\Drivers Traces” sub-folder

File Description
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*Trc

Driver’s trace files for emissions testing, for example IM-240, FTP, etc.

Prompt files that are used with the *Trc files to show the operator specific prompts at specific times during
an emissions test. Generally, these should be named something like “IM-240 Prompts. Txt”, so it is obvious
that the prompt file is associated with “IM-240.Trc”.

The “Data Files\Dyno Configs” sub-folder

File Description
DynoConfig2WD.Cfg Dynamometer settings specific to operation in 2WD mode. Contains copies of various dynamometer
parameters.
DynoConfigdWD.Cfg Dynamometer settings specific to operation in 4WD mode. Contains copies of various dynamometer
parameters.
DynoConfigBike.Cfg Dynamometer settings specific to operation in bike mode. Contains copies of vatious dynamometer

parameters.

The “Data Files\ Emissions Standards” sub-folder

ASM_CPO1.INI

Description

A data file containing ASM cut-point information, used by library routines, but not by this software directly.

The “Data Files\Empty DB Files” sub-folder

File Description
PowerDynePC Cos Owners A blank database file provided in the event that the companies, customers & vehicles database file becomes
Vehicles. MDB corrupted.
PowerDynePC Test Index. MDB A blank database file provided in the event that the test index database file becomes corrupted.

The “Data Files\Graph Viewer” sub-folder

File

TraceGraphViewet.Ini

Description

A configuration file for the graph viewing screen — contains the default viewing options for that screen.

*Ini

Optional other configuration files for the graph viewing screen — these options are not loaded automatically,
but can be loaded manually using the options on the “File” menu.
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The “Data Files\Hardware Configs” sub-folder

File Description

110032BitConfig. Ini The configuration file for the ADA-1100 1/O board driver.

BrakeController.Ini The configuration file for the vehicle brake controller — includes PID, ramping and step-size values.
DynoLoadController.Ini The configuration file for the dynamometer’s load controller — includes PID, ramping and step-size values.
ExtDACConfig Ini The configuration file for the optional I/ O board used to drive vatious system channel values out on analog

output s to an external data acquisition system.

ThrottleController.Ini The configuration file for the vehicle throttle controller — includes PID, ramping and step-size values.

The “Data Files\Icons” sub-folder

Description

Various icons used by this software.

The “Data Files\Images” sub-folder

Description

*BMP, *JPG, *JPEG, *GIF Various images used by this software.

The “Data Files\Language Files” sub-folder

Description

*ING Language translation files used by this software.

The “Data Files\Misc” sub-folder

File Description

DatalListOptions.Ini Display and filtering options applied at the data-list layer (these affect all displayed and recorded values).
TestPicker.Ini Configuration values used by the (old MD7000 style) test picking screen.
TraceDataOptions.Ini Configuration values for the data recording facility — includes the maximum number of points to record, and
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which channels to record.

UnitConversionOptions.Ini Configuration values relative to the display units that should be used for various types of values.

The “Data Files\OBDII Files” sub-folder

File Description

OBDIIScanToolIni Configuration values for the OBD-II interface.

POBDIL### Data files used by the OBD-II interface library.

*Dat Data files containing PID validation data for any vehicles for which the operator has saved the PID
validation data to file (to speed up future Connect operations — validation from file is much faster than
validation via the OBD-II link).

The “Data Files\Parasitic Maps” sub-folder

Description

Dynamometer Parasitics Files — these files contain descriptions of the parasitic losses of the dynamometer in
various configurations. We recommend that you use “Dyno.DPF” for dyno-only data, “Zero. DPF” for a
blank parasitic losses file, and “<Vehicle_Name>.DPF” for vehicle-on-dyno parasitic losses data specific to a
vehicle.

The “Data Files\PRO Script Files” sub-folder

Description

*CSV Spreadsheet-friendly “Comma Separated Values” format text files containing command scripts for the PRO
Script Test routine.

The “Data Files\SmartTach Config Files” sub-folder

File Description

All other * Ini files Configuration files used to configure the ATT SmartTach in various ways. The operator can create new
configuration files specific to their needs.

SmartTachConfig.Ini Configuration values for our setial connection to the ATT SmartTach.

Inductive.Ini Contains configuration values that will be downloaded to the device when “Download Inductive
Configuration” is selected in the menu system.
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Optical.Ini Contains configuration values that will be downloaded to the device when “Download Optical
Configuration” is selected in the menu system.

TS1.Ini Contains configuration values that will be downloaded to the device when “Download TS-1 Configuration”
is selected in the menu system.

The “Data Files\SpeedGradeDriversTraces” sub-folder

Description

Text files containing grade-vs-distance information used to drive the driver’s aid during the programmed
force test routine (only in use by 1 customer at present).

The “Data Files\Vehicle Image Files” sub-folder

Description

*JPG Image files for vehicle information records.

The “Data Files\ Vehicle Lookup DB Files” sub-folder

Description

VehlInfo.AccDB (Enctypted) Access database files used to lookup vehicle information, for vehicle simulation loading, power
cotrections, etc.

Motorcyclelnfo.AccDB
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