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Parameter optimization and performance analysis of

a new power split powertrain

YANG Lei, HU Minghui
(State Key Laboratory of Mechanical Transmissions , Chongging University, Chongqing 400044, P. R. China)

Abstract; This paper proposed a new power-split hybrid electrical powertrain to reduce electric loss of
single-mode power split hybrid electric vehicle (PSHEV). Different from traditional dual-mode power split
mechanism with multi-planetary gear set and multi-clutch, this powertrain is a dual-mode configuration
with a single planetary gear set, realizing mode switching by a Synchronizer. The backward simulation
method based on global optimization energy management strategy was used to optimize the parameters of
the proposed powertrain and Toyota Hybrid System (THS). The optimization results analyzed by energy
flow method show that the proposed power split powertrain can reduce the power loss compared with that
of THS.
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Fig. 1 Layout schematics of power-split mechanism
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Table 1 Operating modes of THS
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Table 2 Operating modes of new mechanism
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Fig. 2 Power flows of input-and output-split powertrains
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Table 3 Parameters of vehicle and components
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Table 4 Ranges of optimized parameters
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Table 5 Results of optimized parameters
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Fig. 3 Process of fuel consumption simulation

hy it — 2 53 M 7 R I RE 22 S L X I L

BT, AN 4 B, AR BILRG B 05 E R R A

RS ILA HE THS T2 i HLA A HL B AR AR IJH: % RS DL R B g N sh REEMMRE W . iE

b

R AR 22 S 9 D DR SR BATL ALY 98 oy e s 3R A XL

TR A R AT B AL B AR



% 2 4 M B F R S R 5 R R R A B B o AT 19

> HHFRR
81045
5.19 L/100 km
"""""""""""""""""""""""" 9 e N "
i 11347 | 2zl B 34.80%
P HLEERSOR82.74%
v PR SHE95.06%
,,40369 | B RRR91.89%
X 232.3
P T e —>|129°8 4 H35m9 h ]! ﬁﬁzﬂ%ﬂfyﬁ]
26322 93873 2288.6 976
\_ 4343 Y,
(a) FEMM
C BhmE )
W RGRIES
81045
5.23 L/100 km
’ R :81.61%
40608 MR PSR 2#:95.06%
1EE ARF:91.34%
12908 35209 1232.3
A —»@ﬂ—{ W | [ﬁélzfﬁﬂfsbj
— ) J
26476 9378.3 2288.3 96.8
\_ 439.1 W,
(b)THS
B4 BEERSH
Fig. 4 Analysis of energy flow
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