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Problems>

- Increased Electric Fraction of HEVs due to fuel economy

- Representative power for HEVs, PHEVs and EVs with in-
wheel motors

- Vehicle classification and vehicle occupation tax

Suggested solution>

- Concept of system power
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Ba.qurou nd — concept of system power

“What is the system power? "

Power of the powertrain in a vehicle, not including the tire effect

Energy Converter
(ICE, E-Motor, Fuel cell, ...)

Wheel torque Wheel torque

P=FXV
( MOLIT —_— = (Tw / Rtire) XV
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Background

“"How to measure the representative power of HEVs? *
HEVs

" System power ”
T w ol =

ICE E-Motor
P P - P
- - a
o T ~
o T T
N N Vv
P : power T : torque N : speed V : vehicle speed
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& i;'ggf’f_lgrocedure

Vehicle conditioning { @ 90+10 km/h for 10min

. ( Stabilization Full load Cool down

Start data logging <Q.5s <Q5s
. 60s .. 60s or i 120s |
I :‘ VI |‘ V < Vmax': :‘ V:
Acc. Pedal:! ' ' :
n=n+1 Run test cycle < 100 %6 === 777 7T K : :
I Z $ * i
Stop data logging acc. Pedal 5 5 ;

| 0%--—m— -
STOP
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..s*;:j-.fg_‘y_\i’(_e;train test bed

+» Test bed

Dynamometer spec.

- Max power : 290 kW @1100 ~ 3000 rpm

e Max torque : 2500 Nm @ ~ 1100 rpm
(40% overload : 3500 Nm)

e Wheel base : 1.8 ~ 3.8 m

eThread: 1.2~ 2.2 m
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Testvehicles

% Specification of powertrain for test vehicles

Power
Items Drivetrain Electric Fraction
T EF
‘T,:f: e ICE E-Motor ype ( [0/11
[kW] [kW]
HEV 1 133.2 15 AT 10
HEV 2 110.4 30 AT 21
HEV 3 55.9 50 e-CVT 47
HEV 4 72.9 60 e-CVT 45
EV - 70 RG 100

Motor power
> EF = X 100
(ICE power + Motor power)

> RG : Reduction Gear
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?:";:Qg;‘_tﬁér_mination of max system power

® How to determine max system power?

Max. System power |
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Fast result of HEV 1 (EF=10%)
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ICE Clutch H Motor
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Fast result of HEV 2 (EF=21%)
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Engine speed : 5577 rpm

Vehicle speed : 113 km/h
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i Vehicle speed : 92 km/h
' Engine speed : 5000 rpm
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Test
No.
1

2
3
Avg.
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<Test procedure>

( START

| n=1

Vehicle conditioning

II=IIEI

\EVESER
Power (kW)

Start data logging

Run test cycle

1

Stop data logging

e

( STOP |
Vehicle
speed (km/h)
70.2 -2.9 131
73.7 1.9 131
73.1 1.1 125
72.3 - 129
MOLIT TS4

Ministry of Land,
Infrastructure and Transport

Test
No.
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3
Avg.

<Improved test procedure>

( START )
|

n=1 I

Vehicle conditioning

Start data logging

Run test cycle

Stop data logging

e

( STOP ]
Power (kW) speed (km/h)
74.1 -0.1 139
74.1 -0.1 137
74.4 0.3 140
74.2 - 139
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'l£:o élgsions and future work

+¢» Conclusions

® System power means the power is measured at the end side
of the powertrain without a tire.

® For the determination of max system power, the criterion was the
one sigma.

® The test procedure for system power measurement was proposed
and the test result by the improved one had a good repeatability
within 1 percent.

*» Future work

® To validate the test procedure for various types of vehicles such as
plug-in hybrid vehicles and electric vehicles with in-wheel motors
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