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The Efficiency Characteristics of Electric Vehicle (EV) According to the
Diverse Driving Modes and Test Conditions
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lice92@kpetro.or.kr Abstract >> Although most electricity production contributes to air pollution, the

_ vehicle organizations and environmental agency categorizes all EVs as zero-emis-
Ez\iies';’zd %OFéi?::g 2281177 sion vehicles because they produce no direct exhaust or emissions. Currently
Accepted 28 February, 2017 available EVs have a shorter range per charge than most conventional vehicles

have per tank of gas. EVs manufacturers typically target a range of 160 km over
on a fully charged battery. The energy efficiency and driving range of EVs varies
substantially based on driving conditions and driving habits. Extreme outside
temperatures tend to reduce range, because more energy must be used to heat
or cool the cabin. High driving speeds reduce range because of the energy re-
quired to overcome increased drag. Compared with gradual acceleration, rapid
acceleration reduces range. Additional devices significant inclines also reduces
range. Based on these driving modes and climate conditions, this paper discusses
the performance characteristics of EVs on energy efficiency and driving range. Test ve-
hicles were divided by low / high-speed EVs. The difference of test vehicles are on the
vehicle speed and size. Low-speed EVs is a denomination for battery EVs that are le-
gally limited to roads with posted speed limits as high as 72 km/h depending on the
particular laws, usually are built to have a top speed of 60 km/h, and have a maximum
loaded weight of 1,400 kg. Each vehicle test was performed according to the driving
modes and test temperature (- 25°C~35°C). It has a great influence on fuel efficiency
amd driving distance according to test temperature conditions.

Key words : Electric vehicle(EV, M 7| X}5 X}), Neighborhood electric vehicle(NEV,
X4 X 7| Xt 5 R}, State of Charge(SOC, &M &), Driving modes(UDDS,
HWFET, US06, SCO3, Cold UDDS mode), Test temperature conditions
(A" 2L X7), Current(™M = &), Driving distance on a single charge
(195 H FHA2))

56
2017 The Korean Hydrogen and New Energy Society. All rights reserved.



1. M2

AR} AR A AR & ZFobE AL Qe
AR AH|EE(AH]) W 2ATIA(CO,) viETF
Aol th-gst7] 1sto] cheket Fefo] S HSA 2
30l 187KGreen Car)S 7faslar 9k &R 7Y
WEIL Q= Tt FUGA AEAe) stolB
2= AFsaEH el stelBe e AbsAk 23, A
71AFsA}, A=A AsAF ol ek

o] FolAE A7|AFAe}t ARHA| Asak= A
F Azet WAZIHE ARSHA] gL, w7 I7kAE A
& W&l G AEatRA d4 T A7t A
AL Qls= 4Eofo ]E}. —o] z%7]x]£;‘<]~5 ﬂxﬂ/\éjﬂr
78

Sof o) @A dFEEA Rain A= BAHL
AL O oletd A AR Sistel s
& el A1 e M 4 A E 13, A

Hn

def AR 13 24
o A 4B EE (km [ OlEHEl]/kWh[HH B2 &30
& tjerat Feje] Az Aol molm ek )
AEz}o]| QlolA thefsl FIRE W sk XA
2 4% 23S DAL 1% L] S ovix 7
2lo] A=A Zg=a QL e o
Aol ArE Apsh Aol ggshn ol
A =] ol A 4H] 8
°] UDDS RE@} 14 HEQ] HWFET HE9f
A Z2As AT B AEI el A
F71) FRmEL
3] bkdshA] Bkl Qrkal
A=l ofslf Al 54 2aper A
o) Aol sl At ¥ 4 0
A}

gt oA &nl &

(A=A

moi'
‘l)’ WE r

Vol. 28, No. 1, February 2017

weet B3 APL 23t
AZAT Aol Xl 26
A mRolMe] e 8
7 Sleka & 4 ek 45-E BIF Bast cka
g 2 9t}

2 Ao A= =lollA AdE A7 ARkl B
oFst FYPnt 9 3 AL A8t AFE =
7] 93}te], u]= EPAY] 5-cycle A|F X =2l UDDS,

HWFET, US06, SC03, Cold UDDS F3= =2} 3
A2 2=(AEA7|AFEA - 20T, - 10T, 0TC,
10C, 25C, 35C, 1&A7|A%2} : -25C, - 15T,
-7C, 0, 10°C, 25°C, 357C,)o] w2 ofj x| An|&
&, 13 34 F3A9, Huse 59 s 5SS

[e]
sholalara} shgich

Agol ALE Ak o)A et 1714
A2A Table o] AR A4 erle.
=89 8L Fuel 2AE D145
o chepet 24 o) JEAHS Shelstnn) o)
olch. olo] A&A7|A 1 thet L&A 1

AT AGRE 9 8270l njah v

o e 5‘.: e ol
mlm w2

Table 1. Specifications of test vehicles

Item Neighborhood Electric Vehicle
electric vehicle (NEV) A
LengthxWidth 1 oo | 440x1,560 | 3,585x1,595%1,550
xHeight (mm)
Wheel base 1.870 2775
(mm)
Eletric-
EEMOLOr | Sy /- Nm 50 kW / 167 Nm
(Power/Torque)
Batt, Lead-acid Lithium-ion polymer
T
atiery (165Ah/72V) | (164kWh /330 V)
Max. speed 60 km/h 130 km/h
Curb weight 860 kg 1,130 kg
Driving distance 45 km 140 km

Transactions of the Korean Hydrogen and New Energy Society <<



Y i

CRSD-7000

L7
=

=

Rack

HAE00000000000 0 PRI MUYy

[F=n [ { B :
Chassis 48 Inch g
dynamometer /D b

Q MEXA-7200 & CVS-710C
i

CWVS-7100 SAMPLING UNT

VYETS-7000
(Main Control Progr

Air refiner

.
SO BB N EEieeeertteettsetes s sssdidibid P bt ididiosesesstesesssesdiibdbbdedtdadccssed

Fig. 1.

Table 2. Key features of the five fuel economy test mode

Schematic diagram of gasoline vehicle emission measurement system

Test mod Average speed Max. speed Max. acceleration | Ambient condition
estmode (km/h) (km/h) (kmh/s) (Temp. & Humidity)
FTP-75 (UDDS) City 34 (21 mile/h) | 93 (58 mile/h) | 5.3 (3.3 mph/s) 24C (75 °F)
HWEFET Highway 77 (48 mile/h) 96 (60 mile/h) 5.3 (3.3 mph/s) 24°C (75 °F)
US06 High speed & acceleration 77 (48 mile/h) 128 (80 mile/h) | 13.6 (8.5 mph/s) 24C (75°°F)
. - . . 35C (95 °F)
SC03 Air-conditioning On (A/C) 35 (22 mile/h) 88 (55 mile/h) | 8.2 (5.1 mph/s) /40 % RUL
Cold FTP-75 5
. i i 3 (3. - °F
(Cold UDDS) Cold temp 34 (21 mile/h) 93 (58 mile/h) | 5.3 (3.3 mph/s) 7 C (20°F)
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Fig. 2. Comparisons of energy efficiency according to the test
method and temperature
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Fig. 3. Comparisons of energy efficiency, driving distance,
max speed at high speed method
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Fig. 4. Comparisons of energy efficiency, charging rate, driv-
ing distance according to the test temperature
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cording to the test mode

o

o, Ao 23t oA} A7) fEo R &
Aot SHAIRE 7 o] ofet ThE oy A4

Bl 40 9L 711 HWFET BE

Am 4> Fd
;O

o,
tlo

Vol. 28, No. 1, February 2017

k=]
ro
ol
oN
0%
Ho
N
~
fol
o~
—

—
160 30.0 12
Bl UDDS mode
440 b Bl UIWFET mode Jor5
Bl US06 mode 10
B SC03 mode
120 | —25.0
[ Cold UDDS mode

100 [- - |

80

60| |

Driving distance (km)
Charging rate (kWh)
>

40

Energy efficiency (km/kWh)

~

20|

0 Jo

Driving distance (km) ~ Charging rate (§Wh) Energy efficiency (km/kKWh)

Fig. 6. Comparisons of energy efficiency, charging rate, driv-
ing distance according to the test mode

Table 3. Test results of vehicle additional device on/off (A/C :
SCO03 mode, Heater : UDDS mode)

Air-conditioner Heater
Item
On Off On Off
Fuel efficiency
5.834 7.431 4.578 6.620
(km/kWh)
Drivine di
riving distance | o) o1 | 133,192 | 78014 | 110739
(km)
Charging rate
17.398 17.924 | 17.041 16.728
(kWh)
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