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Optimization and Application of Planetary Gear
Set for Hybrid Electric Vehicle

DU Aimin, SONG Junjie, LOU Guang
(College of Automotive Studies, Tongji University, Shanghai 201804,
China)

Abstract: This paper focuses on the characteristic parameter
optimization of the planetary gear set (PGS), which is the
teeth number ratio of the ring gear and the sun gear. And it is
the critical part of the powertrain matching. At first, the
power components were selected according to the vehicle
performance and the criterions for the power components
selection were presented. The energy management for the
hybrid electric vehicle (HEV) was also formulated. Then the
dynamics and the kinematic characteristics of the PGS were
analyzed and the differential equations for the powertrain
were constructed. A geometry technique was carried out for
optimizing the characteristic parameter of the PGS. The result
shows that there is a functional relationship among the
optimized ratio, the vehicle maximum velocity and the
maximum speed of all the power components. The simulation
in the Advisor and the analysis show the match in the
powertrain is reasonable. And the optimization method is
validated.

Wk H 3 . 2009 - 01 - 08

Key words: hybrid electric vehicle; planetary gear set

optimization; dynamic analysis

TERBCGUR A 3 G AT R R U &
ZhHL R SIHLAUR LIS A S BRI 3R 0 i A AL
PR T ARG P B S A A A 230 1
RS B ANAE o 4 A F ML AR B iR S B R
IO, B B Sl A R L s T T
O SR SIHL o0 2 1 B B Aok 22 D v A HE
AR AT B R MR 3R T S R e e B 428 )
ESC UMD -S4

1 EERESHEIEER

RS PARRRIES 2 (UNIWEDE I p =P N ROR B Y
RESHCRNZh Ty ME 2R SR 2 1 i T 8 e

2H.
F1 EBEERSTSH
Tab.1 Vehicle overall dimensions
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Tab.2 Vehicle driving performance
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Tab.3 Power component selection
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Fig.1 Structure diagram of the power-split powertrain
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Fig.2 Speed relation among power components
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Tab.5 Simulation result comparison
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Tab.6 Efficiency comparison between
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