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Abstract

In order to study the factors affecting the power consumption of electric vehicles in the actual
road, three typical routes were selected in Tianjin, namely urban congestion, suburban smooth
and suburban high speed, and several road tests were carried out. Then, based on a certain elec-
tric vehicle, AVL Cruise was used to establish the dynamic model of the whole vehicle system to
research the influence of road condition on energy consumption of electric vehicle based on si-
mulation of three kinds of road condition. The results show that the speed and acceleration dis-
tribution of the three kinds of road conditions are different, and the energy consumption was the
highest on highway condition, the urban congestion is the second most, and the suburban smooth
is the least, which indicates that the speed and acceleration in the road conditions is one of the
main factors affecting the energy consumption of electric vehicles.
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Table 1. Basic performance parameters of the vehicle
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Figure 1. Urban congestion R1 roadmap
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Figure 2. Suburban smooth R2 roadmap
" s N
B 2. RBXiE@HG R2 BELLE
" Eosi 3 =08
Ll " ; Es@ .‘ =
HERIEE R 3 5908
L - of e . BB | o,
' Wl
", Bl B R o
AT %
o T vl 7
- j Ry, oty L
—— ;
j ~a g
=L L ?! S N - e, ¢
YR 2 - o M S aa ' L
d T # v g e - Sl
. N - N - R
- = AR 1
e » <
S i i, 3 - j
= ~a = i Ea
s = ! e = s
~ 1 S
"~ - & BE2 3w s“
) £ - N
WA am i ]
B flads' A 8 ;.,,..-.-
FHE Bhp i
& o E: 3 *”"‘Bu‘-.
: R / == e
= P— — L.
o Tl TR i — N h@
= b w1 B N B
ot " -y - o . P
G S FETEER . o
LEC S I PIT Pt " EAREREE
LY . )
s 7 : =
: Y ' ) W, wwEn
o . B 7] . . I . T iz it s
& 2 ﬁﬂ;{f s TR e

Figure 3. Suburban high ;peed R3 roadmap
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Figure 4. Simulation model of a domestic electric vehicle
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Figure 5. The operating curve of the three actual roads
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Figure 6. Speed distribution of different operating curves
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Figure 7. Speed distribution under different road conditions
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Figure 8. Acceleration distribution of vehicles under three road conditions

”“F%EZE% 0

HEE mis

%%%ﬁ%ﬂ

(C) wE B L T NI S AT

8. =B T EMAY IR E 537

DOI: 10.12677/0jtt.2019.86049

411

N

SSEHA


https://doi.org/10.12677/ojtt.2019.86049

NG 55

Table 2. Energy consumption test results in three road conditions

=2 ZMBRATRERREER

R1 R2 R3
V&
WA kb BEFE kWh/100km HE km/h AEFE kWh/100km M km/h REFE kWh/100km
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2 21.5 14.8 473 13.2 63.7 16.1
3 21 14.4 43.2 12.8 63.2 15.8
4 23 14.8 42.7 13.5 65.1 16.3
5 22.4 15 43.2 13.3 66.3 15.9
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Figure 9. Average speed and average energy consumption in three road conditions
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Figure 10. Speed-power joint distribution in three road conditions
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