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Mustang Advanced Engineering is an industry leader in the design,

manufacture and installation of advanced test cell solutions.

TESTCell

AUTOMATION & DATA ACQUISITION SYSTEM

MAE is a test cell system integrator capable of supplying turnkey, fully functional, integrated test cell solutions. MAE
draws on more than 35 years of test cell integration experience to provide customers the perfect test cell for their re-
quirements. MAE has developed its TESTCell™ product line which leverages existing designs and subsystems with
new designs and integrating the latest technology to meet customer requirements efficiently.

MAE was an early adopter of the EV test cell market, integrating the first General Motors EV1 electric powertrain test
cell in the 1990’s. MAE has delivered many solutions to NASA, military, and commercial entities for fixed wing aircraft,
rotary wing aircraft, VTOL, and eVTOL applications. MAE is poised to serve the Electric & Hybrid Aerospace market.
The EV and Hybrid Test Cell is composed of various building block test cell items as well as custom test article specific

items.

« Power analyzer measurement systems «  Various interfaces (CAN, CAN FD, ARINC 429,

* High speed data acquisition system (>1,000 Hz to ARINC 825/CAN, Mil-STD-1553) to BMS, FCMS,
GHz) MCU, and DC/DC Converter

« Test stand automation and data acquisition system «  Coolant conditioning systems for liquid and gaseous
(<1,000 Hz) coolant medium

*  HV (300 - 1,500 VDC) DC PS; battery simulators/ «  Facility chiller and/or coolant systems to supply cool-
emulators ant to the coolant conditioning systems

« LV (12 -48 VDC) DC PS; MCU and vehicle acces- « Actuator and controls for the test article and sub-
sory voltage supply systems

Test article fixturing; fixed, adjustable and rotatable Test article/test cell climate controller interfaces
Dynamometers and controls ; AC, DC, eddy current, « Hydrogen fuel supply systems
etc.

Coolant Conditioning Systems - Cooling capacity of 1 kW - 250 kW

» Single or multiple loop conditioning systems

+  Configurable with heating and/or cooling of coolant medium

* Coolant medium control modes: pressure, flow & temperature

+ Coolant medium measurement: flow, pressure, temperature, particu-
late matter

*  Fluid filters with dirty filter sensor, easy hose disconnects, ball valves
at interconnected points, sensors plumbed for calibration support

+ Computer controlled with interface to TESTCell™ automation sys-
tem.

*  Modular design for easy placement and movement.

*  Multiple coolant mediums supported

Water

Water/glycol
Water/ethylene glycol
Lubricant oils (heavy)
Oil & transmission fluids
Fuel
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Single range, and dual range high voltage power supplies provide
hattery emulation from 300 - 1,200 VDC, power up to 1.9 MW.

Battery Simulator’Packages 400 - 800 VDC Single Range*

DC Output Current@ Current@
Power 400 VDC 800 VDC

Model* Amps Amps
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*Other Ranges are Available, contact MAE sales at 1.330.963.5400 or sales@
MustangAE.com

300 - 600/ 600 - 1,200 VDC Dual Range*

DC Output Current@ Current@ Current@
Power 300vDC 600VDC 1,200VDC

Model* Amps Amps Amps

*Other Ranges are Available, contact MAE sales at 1.330.963.5400 or sales@MustangAE.com

Battery Simulator/Dynamometer Drive Systems

DC Output AC Dyne AC Dyne AC Dyne
Power Power Max Speed Max Torque

Model*
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*Other Ranges are Available, contact MAE sales at 1.330.963.5400 or sales@MustangAE.com

& 1.330.963.5400




MAE draws on more than 35 years of test cell integration experience

to provide customers the perfect test cell for their requirements.

High:Sneed|Data/Acquisition

High-speed sampling rates (< 1 MHz, higher
rates for antenna signal analyzers)

Sensors:

«  Accelerometers

*  Microphones

+ Cameras & vision

« Laser distance detection

+Antenna monitoring

+  Strain gauges

Analysis PC
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AUTOMATION & DATA

Low Voltage Power Supplies

Low Voltage (LV) power supplies (12- 32 VDC) are used to
power the MCU and/or auxiliary systems in a vehicle:

+ DC/DC converter management systems

* Auxiliary battery management systems

» LV variable power supplies integrated with DC PS (HV)
v" 12 VDC (150 - 400 W)
v' 24 VDC (150 - 400 W)
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Acronyms:
DAC = Diata Acquisiton
KICU = Maler Conatral Unit
VFD = Vanable Frequency Drive
BMS = Battery Management Systern
FCMS = Fual Cell Management Systoem .,
DCiDC = DCDC Corverter (Low Volage)

\ DC RS = DT Power Supply (High Voltage)
www.MustangAE.com




development and validation of your hybrid and electric vehicle systems.
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Automation(Controlier.

The Automation Controller is the PLC based supervisor of the
test stand. The Automation Controller will be programmed to
monitor safety conditions of the test stand and perform control
loops of various types on the test stand subsystem controllers.
The Automation Controller collects test stand and subsystem
data (<1,000 Hz) and displays it to the operator and makes limit
determinations. The operator PC commands set-point con-

trol to the Automation Controller which carries out the control

of the set-points. The control feedback signals, torque and
speed from the test stand and test article, are also routed to the
Automation Controller. The Automation Controller monitors and
controls subsystems such as test stand gearbox oil system(s),
test article coolant conditioning system(s) and test stand rota-
tional system(s). The Automation Controller has many other
test stand feedback sensors to monitor the operational wellness
of the test stand for display to the operator.

Power Analyzers

High-speed sampling up to 5 MHz for electrical and me-
chanical power and efficiency measurements

Wave forms:

»  Oscilloscope

* Spectral analysis
- Efficiency maps

Wibraban Iﬁl Carnera /
Toll Free: 1.330.963.9400



MAE has delivered R & D test stands to NASA, the US military, and
companies such as Honda, Harley-Davidson, Bombardier, CAT, Toro,
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Mustang Advanced Engineering has the right resources and products to assist in the engineering, development
and validation of your hybrid vehicle systems. As a leading supplier of testing and simulation solutions for
the development of powertrains and powertrain components, MAE has been involved in the development of
advanced HEV testing and simulation test systems from the very beginning. Since then, MAE has continued to
develop industry leading hardware and software for testing applications ranging from AC Engine Dynamometers,
Electric Motor Test Systems, Inverter Test Systems, Battery Simulation Systems, Full Powertrain Test Systems,
and Complete End of Line Multi-Function Test Stands for production testing and validation.

Toll Free: 1.330.963.9400
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