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PART 1: POWER TRAIN SELECTION
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Why EV Conversion?
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EV Conversion from Transition to Solution
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ihuviunaaay EV conversion

Traction Motor

 Clean, zero emission

+ High eff. (>80%), low heat
* Quiet

* Low maintenance

ICE

« GHG and PM 2.5 emissions
» Low eff. (25%), high heat

* Noisy

» Need regular maintenance
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Front-Wheel Drive

Differential

> nusviananauaane

> Snsaulse&nanwaay

Engine
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Transmission
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> Diff gear 1agousaluiiaa 229
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Rear-Wheel Drive
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Front-Wheel Drive

Differential o
}f

YV V VYV V

WANLSYianauaaned

Wiy top speed
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diff gear Aan15L8en
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Rear-Wheel Drive
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Michel Motorsport Gitano Rwd PHEV-100
N g EVDrive EVD150 Drive System
i ASS to Manual Tran
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« Operating Volt (V, bus volt)
« Qutput power required (kW)
« Torque required (Nm)



Bus Voltage Selection

<200V 200V - 600V
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gastiasaulunisArviatinauin motor

1
Force Fr = pmg +5 capv*A + mgsin@ Output Power
p rolling coefficient
FTU
m  H2aUD3In P = —T."
cy drae coefficient
P ATMMUIRULYEINTA HFn 1.2 ke/m’
A W Temeiu flow vesona P fiasdwmentesuawmai (W)

v AIULTIT8450 (M/s)

- e = L
N Uszawsnmwuaanys

T=FrXr

0.85 (Fesm) - 0.97 (Fomsa)

r  $aflaesds Fr wiadamniuvanus (M)

Distance
from Center

of Rotation

AN NSV UU.VBsananandas (m) laaenals 27
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mtaau (grading 0%)

n1vadu (grading 6%)

Tire diameter 26.00 inch
V_car 120 km/h
Curb weight 1,300 kg
Est battery weight 250 kg
Load (5 passengers) 300 kg
m_car 1,850 kg
Eff gear 0.88

g 9.81 m/s2
Tire RPM

N 963.99 rpm
Rolling resistance

L 0.013

Fr 235.93 N
Drag resistance

od 0.29

p 1.20 kg/m3
v 33.33 m/s
A 2.25 m2
Fd 435.00 N

Ft 670.93 N
Torque needed 221.54 Nm
Pmotor needed 25,414.03 watts

Tire diameter 26.00 inch
V_car | 50 | km/h
car weight 1,300 kg
est battery weight 250 kg
Load (5 passengers) 300 kg
m_car 1,850 kg
Eff_gear 0.88

Grading 3.30 deg
Grading | 6 | %

g 9.81 m/s2
Tire RPM

N 401.66 rpm
Rolling resistance

c 0.013

Fr 234.74 N
Drag resistance

cd 0.29

p 1.20 kg/m3
\' 13.89 m/s
A 2.25 m2
Fd 75.52 N
Grading

Fg 1,044.70 N

Ft 1,354.96 N
Torgue needed 894.81 Nm
Pmotor needed 21,385.08 watts




Example Motor Choices

AC-51 Model

Motor Type

Rated Voltage
Max. Cont. Torque
Max. Peak Torque

Max. Cont. Power
Max. Peak Power

3@, AC motor
144V
60 Nm @ 5000 rpm
146 Nm
30kW @ 6000 rpm
66 kW
52 kg
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Motor AC-51 uunysu

144 Volt

@ Gear Ratio — 5-356 (diff. gear only) ‘N‘:""‘mm‘z‘s?mmcw HPEVS AC-51 Metric Continuous Graph

|5 Vented Fan Cooled i
Speed (km/h) RPM Torque (Nm) | Power (kW) 5 '
120 5,163 41 25 é /I.___\, o
110 4,733 37 21 g 250 — T
100 4,303 33 17 = 7\1 s
90 3,872 30 14 S 00 i \ g 2
. a x@ \' 40.0 -
8 X | Z
< 150 (@/< o 3
E / ==~ N | 500 2
1] }
= ox o
o = 100 s G
@ Gear Ratio = 5.356 * 0.85 8 e - 2008
— . 5 < =
2 X=X
Speed (km/h) RPM Torque (Nm) | Power (kW) z . // 10.
120 4,386 49 25 g
110 4,021 44 21 £ 0 + 0.0
100 3,655 39 17 1000 2000 3000 4000 5000 6000 7000
90 3,290 35 14 Speed (RPM)
| —=—NMotor Temp —=~DC Current —=—RMS Current —s—Torque-Nm —a—KW-Output |
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Motor AC-51 uuniyadu

WNA’ATNNITAIUIOALNAULILUN

Ft 1,354.96 N
Torque needed 894.81 Nm
Pmotor needed 21,385.08 watts

@ Gear Ratio = 5.356 (diff. gear only)

Speed RPM Torque Power
50 2,151 167 21

(2) Gear Ratio = 5.356 * 2.48 = 13.28

Speed

RPM

Torque

Power

50

5,334

67

21
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KW Output/ Torque Nm/ Battery Voltage

o
o

HPEVS AC-51 Metric Peak Graph

144 Volts/ 500Amps
-~ 600
154.9 * 517.6
146.7 1453] 500
.\-_‘ /_,—h\"—
146.4 V .
136.2
\\ N
PN mﬁ 300
N’
Ve 6599 & \
Z — — - 200
/ / \ 432
e - e
/ _— 36.35 T 100
=
0
0 1000 2000 3000 4000 5000 6000 7000 8000
Speed (RPM)
[ =—=Torque Nm ===KW Qutput Battery Voltage ===DC Current (A) I

« asvihnulisunsaldulzelesae diff gear tiavacinaifien \lagan torque ﬁsfaon'lsa'muamafsgmﬁun'j'] peak torque

« anldudavardanssuiAasiaingia  (Wavinlu torque isiasnisannnalnasialiiiu peak torque atinglsAnunslal

Juamuiaulatiuiug agvinlvuateassauninnindné 1wse torque MavanuaLaasiiA1g§anI1 continuous torque
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AslseauNateastaNALLAS

vies Manual

vnas Automatic

* Adapter Plate
* Motor-> Gear Input shaft
* Or Motor-> Clutch

* Adapter with service hole

Motor->Torque converter

Stator with l Cluteh Agsemibdy

Frant Cover

Sutat Patomnuphong
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AMNUNAaGNNALnasINALLAas a2 Adapter Plate

ENISaILVIULATEY

v

Rear Plate

Traction Motor

Spacer
Adapter Plate

Coupler Flywheel

Automatic
Tramsmission
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Coupler &u5u
tauaatnuNaLaas

12y flywheel

Adapter plate &1uiufianuatnasiinduiInyinas
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dratnvn1sinavasvaas Traction Motor
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dratrn1siinavaay Traction Inverter

Inverter 6a9n1s heatsink WaszunaANUTay

a8 heatsinl azfiiviaaifiuluacriiu
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