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Presenter
Presentation Notes
Hello, my name is Adam Curry, and I will be telling you about our development of the X-57 cockpit display system and its features. The X-57 Maxwell is an experimental, fully electric, dual motor airplane, designed from a Tecnam P2006T general aviation airplane.


X-57 Cockpit Display System (CDS)

Lab Units

Overview

» Displays propulsion and
energy systems data

» Supplements standby
instrumentation

» COTS parts
CAN bus
» V&V Testing Aide
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Presenter
Presentation Notes
The cockpit display system, or CDS was developed to display mission essential data about the airplane’s propulsion and energy systems to the operator or pilot during testing and flight, but is not intended for safety of flight. It is made of three commercial off the shelf parts: the D175 Display, or MFD; the Advanced Central Logger (ACL), used as the cockpit display computer; and the synchronous versatile input module (SVIM), which is a data acquisition unit and acts as an input extension of the ACL. All of these devices are made by MoTeC USA, whose primary market is the automotive industry. As such, all these devices communicate using the CAN bus protocol. The system monitors, reports, and displays data from the propulsion and energy systems, acting as a supplement to other standby instrumentation on the right-hand panel. And it has been a valuable tool in verification and validation testing. The parts shown here are lab units, which is why the ACL has a “not for flight” sticker on it.



Multifunction Display (MFD)
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Advanced Central Logger (ACL)

» Cockpit Display Computer
» Maximum temperatures
» Power
» Torque

» Required for Synchronous
Versatile Input Module
(SVIM) communications
» SVIM “master” device
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» Data acquisition units
» One per nacelle

» Samples temperatures
» Samples propeller pitch
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@ SCEPTOR_D175 - MoTeC Display Creator (x64) 6.4.0.97
Fle Edt Tools Device Window Help
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» ACL-SVIM load
» LED logic

» Computations
» SVIM channels (B!Tfpn\pl\glK)
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Page 1 (main)

No Alerts Red and Yellow Alerts

Torque Levers ‘ ESt Torque Levers
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TEMP

72.0kw Motor Power 72.0 kW 72.0kw Motor Power 72.0 kW
535.0vdc A Battery B 535.0 Vdc 535.0vdc A Battery B 535.0 vdc
100% A SoC B 100% 100% A SoC B 100%
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Page 2

CMC Max Temps Right

°C MOSFET 21°C
°C FPGA 33°C
°C Driver Board 23°C

°C Vicor 26°C
°C CPU Board 21°C
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Page 3

Motor Max Temps

e Winding

°C Fwd Bear
Mid Bear

Aft Bear
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Page 4

MFD Software Version: 12.5.22

ACL Software Version: 2.4

15.0 deg Pitch 15.0 deg
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Left MW
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Page 6

Left Nacelle Temps

Left Duct In1 77.2 °C

Left Duct In2 76.1 °C

Left Duct Out1 74.3 °C

Left CM Out1 89.0 °C Left CM Out2
Left Aft HS1 88 “C 87 °C

Left Aft HS2 85 °C
Left CICmp1 90 °C

Left CICmp2 92 °C
Left MDAU 62 °C
Left FOBE 60 °C
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Cruise Nacelle

AMERICAN INSTITUTE OF AERONAUTICS AND ASTRONAUTICS | AIAA.ORG SHAPING THE FUTURE OF AEROSPACE



Nacelle Block Diagram
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Page 7

Right Nacelle Temps

77.0 °C Right Duct In1

75.3 °C  Right Duct In2

80.6 °C Right Duct Out1

Right CM Out2  78.7 °C Right CM Out1
90 °C 84 °C  Right Aft HS1

83 °C Right Aft HS2
89 °C  Right CICmp1
88 °C  Right CICmp2
58 °C Right MDAU
59 °C Right FOBE
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LED Indicators

MFD/MoTec LED Status

2 - - = =z 2
=- % 3 @ > T T Z=
8* 2 g § &g £ & g g 3%
5 % &2 > F Z s 3 & 3
i AN ENENENENENENENANY
Nominal..........
i AN ENENENENENENEN
Label o 1 2 3 4 5 6 7 8 9

. Nominal — Valid CAN bus Communication

@ Subsystem OFF (Fault) — Loss of CAN bus Communication
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Challenges

» Electromagnetic Interference (EMI)
» Software Version Tracking
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Harnesses and EMI Mitigation

Aircraft

o JALAIL
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Software Version Control

Ideal process

Flight | Airplane ( Complete
Candidate | installation AN
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Software Version Control (cont.)

Configuration
anagemen

Engineering Airplane
Release Installation
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Conclusion

» Supplement to safety critical data
» Primarily monitors temperatures

» Susceptible to EMI
» lron Bird strongly recommended
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Questions?
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