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Drivetrain:
O Clutch
O Gear
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Specification
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O Analytical method

O Automotive simulation model

Electrical motor design /) Altair  Electrical drive design 4\

O Analytical method s&\’ O Off-line simulation tools => MATLAB/Simulink, PSIM, PLECS
O Finite element method (FEM) O Hardware-in-the-loop (HIL) testing => SCALEXIO, RT-Box

, . . O Rapid Control Prototyping => MicrolLabBox, RT-Box
Testing and verification

O Motor characteristic test

Motor testing Lab @
SMC
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O Motor performance test
O NVH test
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O Analytical method
O Finite element method (FEM) B 7\ Altair

Electrical motor design

O Off-line simulation tools => MATLAB/Simulink, PSIM, PLECS ‘ PSIM
O Hardware-in-the-loop (HIL) testing => SCALEXIO, RT-Box >

O Rapid Control Prototyping => MicroLabBox, RT-Box

Prototype
construction

O Characteristic Test
O Performance Test

— 4 O NVH Test
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vwiingaa (Total mass)

S (Dimension) => fufidumii (Vehicle frontal area)

Sng1auResasyuu (Gear ratio)

WUAae (Wheel)

Seulunisldsu (Driving condition) => A&UUTEANBANAIUINUNNSIAROUTISE I 1988
g19NURINUU (Rolling resistance coefficient), ArdaUsyansLsudean eI

(Coefficient of aerodynamic resistance), ANNTUYBIOUY, Driving cycle
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Frotai = Fp + Fr + F¢c + I,

. 1
Fp: Aerodynamic drag  Fp = 5P Cp-A-(v+vy)?

Fr:Rolling resistance kg =C4-m-g

I'rotal = Frotar* T
F. : Gradability F.=m-g-sinf

Protar = Trotar * W
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v’ Automotive Simulation Models (ASM) by dSPACE
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Driving cycle: HWYCOL
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Worm gear
\ ; = y
Torque sensor Servo motor >, K AAND -1
“7 / b “'\ : :‘l"‘” ‘
/K@fo’ worm gear “*
TestDSdJ W /é?{
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o 4
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@ TSP: mcTest (PMSM, SynRM, PMA-SynRM) @ EECi: (+IM)
v’ Max. torque = 200 Nm v Max. torque > 1,500 Nm
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Flux linkage on dg-axis (Vs)
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p - é > a “Revitalizing Thai Economy through BCG Research and Innovation”
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3 ‘el DC power supply

Rated torque [Nm] 56.5 6.2
Max. speed [rpm] 8,000 25,000
Max. power [kW] 14 3.4
Rated power [kW] 12 3

u\mi
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Dynamometer specification: DC power supply specification:

O Power: 380 kW O Power: > 350 kW

O Max. torque: 1,800 Nm O Operating voltage: 20 - 1,000 V
O Max. speed: 15,000 rpm O Maximum current: 800 A

95.6%
94%

84%

0 2000 4000 6000 8000 10000
Speed [RPM]

71311: Horiba
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Hardware-in-the-loop (HIL) test OSMC
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v v

FPGA base board Processor
incl. 1-5 DS2655M1

Multi-I/0 Modules

Current
controller

Digital inputs

ASM Electric Components Library

Analog outputs = || ?_w; :" =T [
— Position sensor s EL ey
Application - simulation s —
troll : B [ im—
Sttt Standard I/O S e _ _ _
SCALEXIO EMH Solution SCALEXIO Processing Unit
Real component Simulation

Source: dSPACE GmbH
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Tool:
Charger
O Charger analyzer @ SMC
Battery C—p Inverter Motor
Tool: t Tool:
O BMS-HIL ©SMC O Motor testbed (380 kW)
O Battery pack* Hes O Motor controller-HIL
Tool: VCU-HIL ©SMC
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Key take away !l! O SMC

O Motor testbed
v’ Motor performance test
-> 3 kW, 6.2 Nm, 25,000 rpm
-> 12 kW, 56.5 Nm, 8,000 rpm
-> 380 kW, 1800 Nm, 15,000 rpm
v Motor characteristic test -> 200 Nm, 1,500 Nrm
o nsedleilinaaeugunsaindnlugtueudluiii

v’ syuunawesiiliiuasyaduindeu =P Motor testbed (AadnTau3nisnanstil), Motor
controller-HIL (wsaulnuin9)

v 'ﬁzwguq -> BMS-HIL, Battery pack, VCU-HIL, Charger analyzer
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