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Abstract >> EVs manufacturers typically target a range of 300 km on a fully charg-
ed battery. Many studies have been conducted to improve these disadvantages.
As aresults, the mileage of EVs is expected to increase significantly. However, as
the distance traveled by EVs increases, current test method (SCT) have many
difficulties. The biggest problem is that it takes a lot of time to test an EVs and
greatly increases the error rate during the test period. In order to solve these
problems, this paper discusses the fuel economy test method of EVs for energy
efficiency and mileage. The comparison of test methods was achieved by chassis
dynamometer test about EVs. These review of test methods are intended to both
improve testing efficiency and provide a practical testing methodology that can
be easily adapted to accommodate future testing enhancements. In conclusion,
the results of MCT mode and SCT mode comparison show similar results within
3 %, confirming that the test method is appropriate. Also, as the CSCM distance
becomes shorter in the MCT mode, the mileage becomes longer and the fuel
economy becomes lower. As a result, the error from the SCT test results is ex-
pected to increase. In order to minimize the error of SCT measurement fuel econ-
omy, it is recommended to maximize the CSCM driving distance. However, since
the timing of the EQT is not clearly known, it is reasonable to define the allowable
range of the CSCE to be within 20 % of the MCT total mileage.

Key words : Electric vehicles(® 7| Xt 5 X}), State of Charge(5M &), SAE J 1634
method, Single cycle test(Zt Y AFO| 2 A| &), Multi cycle test(£ 3t AtO| 2
A @), FTP-75 mode(T 4 2 E), HWFET mode(14 2 E), Current(H &
2F), Driving distance on a single charge(18| $M =3 A 2|)
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Nomenclature
SCT : Single cycle test
MCT : Multi cycle test
UDDS : Urban dynamometer driving Schedule
HWFET : Highway fuel economy test
SOC : State of charge
CSC : Constant speed cycle
CSCM  : Constant speed cycle middle
CSCE  : Constant speed cycle end
EOT : End of test
BMS : Battery Management System
Edc : Discharge energy
UBE : Useable battery energy
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Table 1. Specifications of test vehicles

24

2 SAstn FAsES At FA e 2 v
o) e, %, A 0] 4 Hlolet
gsslglon, FAYe] T F 25T §A49
£ zulA0)4 95| 39 ulo) AR 71X
oA dn] R (kakWhyE 2A5}5ch
£2] 484 qEeE 24 dug 23

*F%EJ% NHRES] B4e vasil e 2
olck.

FTP-75 (UDDS) X =9} HWFET & A|gL &
Ttem EV A EV B EVC 7 5) < 182 3
L.g20] SA)E A FHAWEE 2541 C, <5 AF
vafﬁ‘: 4,140%1,800 | 4,750x1,810 | 3,720x1,630 iy Il A _E]H( Sl
e lht( ) x1,600 x1,460 x1,520 FE 50+5%) 0014 AAIsEoH, AlFAtES AlH
eight (mm = = -
Wheel base 2% oA FLsHA RIS 18l 1241Kt0]
2,570 2,700 2,375
(mm)
Eletric-motor 81.4 kW 70 kW 105kW Table 2. Key features of the five fuel economy test mode
(Power/ 1 pgsNm | /226Nm | /482Nm
Torque) Max. .
. PR — Average Max. .| Ambient
Lithium-ion | Lithium-ion | Lithium-ion Test mode acceleration L.
speed speed condition
Battery polymer polymer polymer (kmbh/s)
(27 kWh (26.6 kWh (21.4 kWh FTP-75 ' 34kmh | 93 km/h 53 S %C
/360 V) /360 V) /360 V) (UDDS) City (21 (58 G3mphis) | (75°F)
Max. speed 150 km/h 135 km/h 145 km/h mile/h) | mile/h) = 0P
Curb'w'elght 1,508 kg - 1,240 kg High- 77km/h | 96 km/h 53 s | mc
Driving 150 km 135 km 135 km HWEET) oy | @8 ©0 33 phs)| (75°F)
distance mile/h) | mile/h) ’

CRSD 7000

Interface
Rack

Q ME ¥A- 7200 & CWS-710C
i _
e

0

YETS-7000
(Main Control Program)

Air refiner | | g

-@

AR08 00400 RN Iy

Chassis

dynamometer

48 Inch
C/D

-
EECTTITE (1 TT T  RRR T T PP PP T T}

.
BB BB P A Ida s essseststssst s ssssibibibiblbdiddaidessssssssssssssssnissbbaaddiatssssed

CWS-7100 SAMPLING UNIT

AIr By-pas

Fig. 1. Schematic diagram of gasoline vehicle emission measurement system
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Table 3. Comparison of fuel economy (km/kWh) and driving dis-
tance (km) according to the test method

Test SCT method MCT method Diff.(%)
City |Highway| City [Highway| City [Highway
8.160 | 6.554 | 8.286 | 6.506 150 | -073

A km/kWh [km/kWh| km/kWh |km/kWh

234.670 | 188.222| 238.091 | 187.027 146 | -0.63
km km km km
6.699 | 5950 | 6.756 | 5.873 086 | -127
B km/kWh [km/kWh| km/kWh |km/kWh
203.458 |179.025| 205.691 |178.810 110 | 012
km km km km
9.052 | 7.189 | 8.842 | 7.287 23 136

C km/kWh [km/kWh| km/kWh [km/kWh|
194.878 |156.032| 189.429 |156.133 2781 0.06
km km km km
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Fig. 4. Comparisons of vehicle current at SCT UDDS and
HWFET
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Fig. 5. Comparisons of vehicle voltage at SCT UDDS and
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and HWFET
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Table 4. Comparison of phase unit fuel economy according to
the test method (SCT & MCT, Unit : km/ kWh)

Test mode number (#) l\gf;?
Vehicle| Mode (E OT’
SOT | 2rd 3th 4 th
etc)

920 | 933 | 936 | 9.37
5th 6 th 7th 8 th
934 | 935 | 933 | 940
9th | 10th | 11th | 12th

USDC];FS 9.41 | 941 | 942 | 9.43 9.40
13th | 14th | 15th | 16th
942 | 944 | 940 | 9.45
17th | 18th | 19th | EOT
945 | 947 | 949 | 837
A MCT
UDDS 9.19 | 947 | 9.67 | 9.60 -

SOT | 2th 3th 4th
727 | 745 | 744 | 7.50
SCT | S5th 6 th 7 th 8 th

HWFET| 7.52 | 7.60 | 7.58 | 7.63 793
9th | 10th | 11th | EOT
7.60 | 7.65 | 7.57 | 892
MCT
HWFET 7.44 | 7.58 - - -
SOT | 2th 3th 4 th
8.57 | 876 | 878 | 8.5
5th 6 th 7th 8 th
8.78 | 875 | 875 | 871
SCT | 9th | 10th | 11th | 12th
UDDS | 8.68 | 873 | 873 | 8.74 8.76
13th | 14th | 15th | 16th
877 | 877 | 881 | 882
EOT
B Ve 8.91
UDDS 847 | 875 | 896 | 892
SOT | 2th 3th 4th
754 | 779 | 7.65 | 71.78
SCT | S5th 6 th 7 th 8 th 787

HWFET| 7.89 | 797 | 7.83 | 7.86
9th | 10th | EOT -
7.99 | 798 | 7.93 -

MCT

HWFET 7.56 | 7.83 - -
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