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Real-time Energy Management of a Dual-axle-driven Off-road HEV Based on Willans Line
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2.Hefei University of Technology,Hefei,230009
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Abstract: In order to achieve the real-time energy management of an off-road HEV, the dynamics
models of the power components were built. A method was proposed based on the Willans Line mod-
els of engine and motor, and the optimal output power models of the engine and motor were built
based on the WL-ECMS. HIL experimental results show that the WL-ECMS-based strategy can real-
ize the basic energy management of the off-road HEV, and the velocity errors are kept within a de-
sired range. The hundred kilometers fuel consumption with WL-ECMS strategy is only 3.03% more
than that of ECMS and 12. 07% less than that of the rule-based strategy. Furthermore, the computa-
tional time for a single step is reduced to 1. 65 from that of 100 with ECMS, and it is comparable with
the 1. 07 of that of the rule-based strategy, thus the real-time energy management of the off-road
HEYV is realized.
Key words: off-road hybrid electric vehicle(HEV); real-time energy management; Willans Line
(WL); equivalent consumption minimization strategy(ECMS) ;hardware-in-the-loop(HIL)
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Study on Objective Evaluation Index of Vehicle Minimum Time Maneuver
Zhang Lixia Lu Jun Pan Fuquan Song Nianxiu
Qingdao University of Technology,Qingdao,Shandong,266520

Abstract: To evaluate the vehicle minimum time handling and stability, a comprehensive evalua-
tion index of vehicle minimum time handling was proposed by adding the single factor evaluation index
of speed and adhesion performance, considering the evaluation index of driver” s busy, roll, sideslip.
The double lane change test for vehicle was simulated with ADAMS/Car. The simulation results for
the index values of single factor evaluation and comprehensive evaluation of vehicle minimum time
handling were achieved. Moreover, the comprehensive evaluation index values of the handling and sta-
bility were compared under different initial speeds of the vehicle to complete double lane change test.
The results show that both of the index values of single factor evaluation and comprehensive evalua-
tion increase with time. The comprehensive evaluation index value of the minimum time handling and
stability increases with the initial speed increasing, and the handling and stability are weakened.

Key words: vehicle; minimum time maneuver; handling and stability; evaluation index

il F b i fe D 2 A A5 2 A — Bl R AL R
e TR BRI E PR AT I 22 A
JeIR JBIT T — RAIBEIE .

TR AN RAE WS T IR A SRR E T A
FabR . HHEDCAEDRE YT M IRV A R E T 2
BV AR PR IACE . EBISEY B 205t

0 3l &
e B 2 U B S A R) 52 6 VR ZE B R AE

Wi B 2015 -07 - 23

ELWAB - HHEARFEESRITA (51505244) 5 1R E A K
B} & % B H (ZR2012EEL09) 5 LR 45 1 45 22 A BB i Rl ¢
B H (J121L.B08)

Zhao Zhiguo, He Ning, Zhu Yang., et al. Mode
Transition Control for Four Wheel Drive Hybrid
Electric Car[J]. Journal of Mechanical Engineering,
2011, 47(4): 100-109.

[13] 3ki.Z=H.m=%.%. PluginREI R EREE
BN 2 Jm A p s L) ], b = AL T/, 2010, 21
(6):715-720.
Zhang Bo., Li Jun, Gao Ying, et al. Study on
Global Optimization of Plug-in Hybrid Electric Ve-
hicle Energy Management Strategies[]]. Chinese
Journal of Mechanical Engineering, 2010, 21(6):
715-720.

[14] Rizzoni G, Guzzella L, Baumann B M. Unified

Modeling of Hybrid Electric Vehicle Drivetrains
[J]. IEEE/ASME Transactions on Mechatronics,

1999, 4(3):246-257.

[15] Zulkefli M A M, Zheng J, Sun Z, et al. Hybrid
Powertrain Optimization with Trajectory Predic-
tion Based on Inter-vehicle-communication and Ve-
hicle-infrastructure-integration[ J]. Transportation
Research Part C, 2014, 45(8):41-63.

(4miE FHEW)

EEREN ./ £ .20, 1963 44, 28BS E WOl B AR 2 B & 2
B, FEBRT MR ERRBI IS 5. KRB 20 &
o SRALE 55,1989 L, BIE L RS 14 TR B
5556 1 pE A AR K A B R PR BT A L IS B SR B A
#2%F 85,1962 F %, AT K¥HM SR E TR¥BH
B A SN, 2ewk, 55,1979 £4E, STk KL
WK TR B AT s A

+ 1553 -



