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Abstract:

hybrid transmission was selected using the design of

The optimal speed ratio of a series-parallel

experiment (DOE) method and the effect of transmission
gears on vehicle performance was investigated for the
transmission matching of series-parallel hybrid vehicles.
The vehicle simulation model and control strategy were
developed and verified by bench tests, and the vehicle
acceleration performance, climbing performance and fuel
consumption with three types of transmission were
analyzed. The results show that more transmission gears
can improve the dynamics performance of the vehicle and

reduce the demand for battery discharge power and
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electricity. However, the improvement in the vehicle fuel
consumption is insignificant. Further simulations indicate
that the number of transmission speed does not have a
significant impact on the vehicle fuel consumption even
when the fuel consumption of engines is improved at the
low-speed, mid-to-high load ranges.

Keywords: series-parallel hybrid; gear ratio optimization ;

vehicle control; performance simulation
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Fig.1 Configuration of series-parallel hybrid system
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Tab.1 Function of powertrain components
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Fig.2 Control architecture of the TJEHT vehicle
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Fig.3 Vehicle performance of one-gear transmission
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Tab.4 Simulation results of three-gear transmission
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Tab.5 Vehicle performance after transmission
optimization
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Tab.6 Improvement of vehicle fuel consumption
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