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Abstract: In order to better understand the energy
consumption performance of parallel plug-in hybrid
electric vehicle (PHEV) and to analyze the impact factors
under the hybrid driving mode, the working modes were
identified for more accurate energy consumption analysis
with real-world travel data. The methodology for
identifying the different working modes is proposed. A
multivariable non-linear regression model is used to
analyze the effects of different factors on energy

consumption rate (ECR). Based on the analyses of real-
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world longitudinal travel data of 425 PHEVs in Shanghai,
it is found that the energy consumption performance of a
PHEV depends to a large extent on the driving
environment and driving pattern and the energy cost of the
PHEV is more effective compared to conventional fuel
vehicles. The ECR of the sample PHEVs saves up to 37.9%
compared to the conventional gasoline vehicle BYD Song,
and is about 2.96 times of that for the Battery Electric
Vehicle (BEV). The
significant quadratic effects on ECR, and the acceleration

speed and temperature have

rate has a strong linear positive effect.

Key words: traffic energy; energy consumption

analysis; energy consumption rate; plug-in hybrid

electric vehicle; hybrid driving mode
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Fig.1 Working mode identification
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Tab.2 Raw data of a particular PHEV

- JiTe LS5 \
BifT HEE/ T — F&RE WESR BHE . WS FE —
=)
SR IH] wEE/ 2/ E  (kn- B/(kW- R/ HE/ B/(mL-(100
. RO B/% B/ B RS
km h1) h) A \% g km)~ 1)
RF4t) (C)
2015/5/2817:32:01 5972 121.4127 15 350 82 10.65 3.9 507 27 66 1
2015/5/2817:32:31 5973 121.4127 4 350 81 10.53 2.9 506 27 66 1
2015/5/28 22:55:09 6045  121.32845 0 261 21 2.73 0.4 488 27 138 1
2015/5/28 22:59:40 6045  121.3285 0 0 22 2.86  —5.7 495 27 138 2
2015/5/28 23:00:00 6045  121.3285 0 0 23 2,99  —5.9 496 27 138 2
2015/5/2901:56:37 6045  121.3285 0 0 94 2.2 —5.6 522 27 138 2
2015/5/2905:17:29 6045  121.3285 0 0 100 13.0 —0.1 516 28 138
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Fig.2 Average ECR in different working modes of
the sample PHEVs
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Fig.3 The proportion of mileage under motor driv-

ing mode in four modes of sample PHEVs
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Fig.4 The relationship between the proportion of
the mileage under motor driving mode in four

modes and average daily traveling mileage
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REFEMS L T A A,
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Fig.6 ECR distribution in hybrid driving mode

2.3 RAEENEXERZWEZSITSEE
MIFER X PHEV iz 478l b, $2 — R 51 hE
MR ER : SOC YU PS5 NE R | A i
B TAE H Mg/ NG, 48 Pearson A GRS 6, 28 1
B A7 AE 55 A0 DG , FHOC R B XHER /N 0. 2, B4
AR (L 3) o XHRA KT B9 ECR i
TG oy B FgE A . 38 3 S 52 i R 28 0% il 3 1
it

*3 HEZEMRIA ST
Tab.3 The descriptive statistics of parameters
EE R Rk SERME FE &/ ME BXE
ECR e R INAER/ (KWehkm ") 0.6348 0.2084 0.024 1.770 2
SOC B B4 e L e/ 6 43.7957 24.944 5 99.5
SR BHE B V-4 / (kmeh 1) 25.2609 15.0735 12.04 132
SR s BAEBEOFE BN/ (mes—2) 0.000 61 0.041 16 —2.29 2.2785
PAIRTELE PHEV Hith B A5 m 5 8%/ (°C) 42.596 1 5.8735 3 55
TAEH R TAEH (1=02;0=7%) 0.7335 0.4421 0 1
e /N A e/ N/ (1=7-9am , 4-6pm; 0=HAY) 0.3862 0.4869 0 1
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Tab.4 Estimation results of the model

RRAER BHE. IERE . BEN

SOC —0.0034  0.00004  —79.087  #xx

P CEFH) 0.0014  0.000005  292.439

SN 0.1915 0.026 7.360 Rk

YRR CE7I)  0.0001  0.00001 4.878 Hork

TAEH 0.0121 0.002 3 5. 208 Rk

Eis /Nt 0.0303 0.002 2 14. 07 Ko

T 0.8854 0.0028 314.958 ek
FEAK 143516
AL 0.3832
WIS 0.3832

o +#p<70.001, **p<C0.01, *p<<0.05
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Fig.7 ECR variations with the influencing factors in hybrid driving mode
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