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Design method of improved two-parameter gearshift schedule
for parallel HEV
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Abstract: In view of the difference between the torque distribution principle in the hybrid gearshift schedule
calculation and the actual operation condition, on the basis of a parallel pulg-in hybrid electric vehicle (PHEV)
the torque distribution principle was formulated with the velocity, throttle opening and battery SOC as control
parameters. Considering the influence of dual power source synergy and battery SOC, the calculation principles and
methods of dynamic and economic improved two-parameter gearshift schedules were defined, and the dynamic
gearshift schedule was gained with maximizing traction as optimization objective, as the economic gearshift schedule
was gained with maximizing systematic efficiency as optimization objective. The simulation of the proposed improved
two-parameter dynamic and economic gearshift schedules were compared to the initial gearshift schedule on the
platform of AVL Cruise and Matlab/Simulink. The acceleration time of 0~100 km - h™" is shortened by 5.9% , and
the consumption of SOC balanced is reduced by 10.4% and 7.5% respectively under the NEDC and WLTC.
Keywords: PHEV ; energy management; gearshift schedule; improved two-parameter; cruise
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Tab.1 Parameters of PHEV
P/ N

M/ k A/ m? r/m o
8 " ! kW (r-min")
1 869 2.69 0.4 0.358 133 800~5 600
P ve/  Puaed ” n, / .
m, max m, rated c/ U/ v i
kW kW (r-mn') (A-h)
84 42 0~12 000 37 312 4.053
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Fig.3  Mode switching conditions when the battery SOC is
higher than the target value
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Fig.6  Flow chart of improved two-parameter gearshift schedule
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