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Electrification project

Obijective:
Conversion of conventional vehicle to battery electric vehicle

» Integrated lab sessions K.U.Leuven dept. Mech. Engineering (PMA)
» 10 engineering students, fist master year

» Limited budget

» 20 working days

» Car, motor, controller, NI Labview and CompactRio available

» Work in team
» Exploit engineering knowledge
» Explore new domains (batteries, e-motor, control,...)
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Teamstructure & sponsors
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Motor placement

Dries Proost, Pieter
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Driveline + Brakes

Marco Caponi
Pieter Van Asch

Motor control + CAN
+ 12V + HMI + sensors
Laurens Coox, Mathijs Vivet,

Gerry De Greef
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Batteries and safety
Hannes Kaesteker
Hendrik Devriendt

M(ALS

HUURWAGENRS

A\
Al

— — — . —

N3AN3T

Y

JOHNSON PUMP

AN SPX BRAND

N, VICOR
LS|

technology

acal

Lucas i)

PODU

driven by technology


http://www.chevrolet.com/
http://www.lmsintl.com/
http://www.enersys.com/
http://www.mols.be/Nederlands/Algemeen/index.html

KATHOLIEKE UNIVERSITEIT

Introduction

1.

n
by
S
N
|
S
by
S
-
k-
e R




Introduction

KUL-EV2

* Requirements
« Concept & Implementation

NI CompactRIO

. Conclusion

™:

%
o

z
ot
m:
2:




2. KUL-EVZ2

Requirements
_— — Original car
- > Daewoo Matiz 1991
» Total mass = 950kg
» Internal combustion engine
» Top speed = 140km/h

Electric car
» Maximum total mass = 1000kg
» Range = 60km
» Top speed = 120km/h
» Motor = SR-type, 300VDC, 30kW

» Regenerative braking
» On-board charging (<4u)




2. KUL-EVZ2

Concept - Mechanics

» SR-motor on original gearbox
» Design of adaptorplate, frame and flexible coupling
» SR-motor, 10000rpm & 200Nm




2. KUL-EVZ2

LIZLSHANNG ININOHINM

Concept - Mechanics

» SR-motor on original gearbox
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2. KUL-EVZ2
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2. KUL-EVZ2

LIZLSHIANNO NI

Result

www.mech.kuleuven.be/elektrificatie
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3. NI CompactRIO

Strategy

Real-time
processor

Host PC

e I e



3. NI CompactRIO
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Modules

y -
Analogue | | Analogue CAN Thermecouple
Output Input NI 9853 NI 9211

NI 9263 NI 9205



i My Computer |

.-l Host- RT_6.0.vi :

= & Dependencies 1 e niveau

L g vidib

= z Build Specifications

EV2_Host
NI-cRIO9074-W) (169.254.62.215)
. C onve ermocouple Readings

. . |ug), cRIO Convert Thermocouple Reading.vi

N I P r OJ e C t - |l cRIO Temperature to Volts.vi >

- [, cRIO Volts to Temperature.vi 2 e niveau

- [ull TC Table Data.vi

- [l Thermocouple Type.ctl

=+ [ NI9211 Support Files

Hoat PC Ni CompactRiO h‘J|_gl__1:1, convert I\FIDI 8211 CJC to temperature.vi

Convert to Binary (NI9211).vi

Convert to Temperature (NI19211).vi

NI9211 Cenvert to Temperature (Calibrated).vi

NI9211 Convert to Temperature (RAW).vi
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J Volts to Temperature.vi
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3. NI CompactRIO
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FPGA

» Collect measured signals
Temperatures, speed, potentiometers
Throttle, regenerative braking *

_ Percentage koppel ifv potentiometer

» Calculate required torgue
Based on signals and torque curves
Safety for speed and temperature

Koppel [%]

Voltage vid potentiofneter [% v/h maximum]

» Send torgue request to real-time program
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3. NI CompactRIO
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Real time

» 3 loops
« CAN read from motorcontroller and CAN-to-variable conversion

« CAN write to motorcontroller (highest priority, 10ms)
« Communication with host VI (lowest priority, 100ms)
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3. NI CompactRIO

Host VI Drive

mode
ﬁ pm |- speed
STOP | —_—

Torque

Errors

L ¥ > | ¢ > Temperature
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Battery voltage
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3. NI CompactRIO
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Secondary functions

» System to pre-charge capacitors in motorcontroller
» Safety [contactor switch off, temperatures, warnings]
» Battery monitoring system

» Range extender

20
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3. Conclusion

» Result = Battery electric vehicle with good HMI
» SR-motor controlled via CAN and NI Labview / CompactRIO
» High educational value
» Working in a team (communication, planning, meetings)
» Exploring new domains
» Realistic problem solving
» Contact and negotiation with sponsors

» Future work T
* Li-ion batteries + battery management system
* Range extender + control
* Power measurements

NI Labview
—
NI CompactRIO
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Thank you for your attention
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