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Abstract
Hybrid systems, which use multiple power sources including an internal combustion engine (ICE) and electric

motors, are installed in many vehicles due to their high efficiency and practicality. Series-parallel hybrids currently

on the market have a structure that combines an ICE, a drive motor, and a generator motor. However, due to the

mechanism, it is sometimes not possible to convert all of the power generated into driving powere, which poses issues

in terms of output characteristics. Therefore, this study propose a hybrid system that uses a differential gear

mechanism. This system can use all of the power generated by the three installled prime movers as drivinge force,

which is expected to improve the dynamic characteristics of the vehicle. We developed hybrid system configuration

that uses differential gears and investigated the output characteristics through simulations in three driving modes

corresponding to driving conditions. As a result, it was confirmed that the proposed system can achieve higher output
characteristics than conventional systems by integrating power sources.
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Fig. 1 Schematic of conventional hybrid system
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Fig. 3 Photograph of differential gear unit
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Fig. 6 Schematic diagram of proposed system in EV mode
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IZRT L 912, Motor2 DA THM Z EE#E 4% EV] E—
FCThD. L0 REAREBDHDBMLELREAITIT Fig. 6(b)iC
RT & 912 Motor 1 & Motor2 ZHFHH L CEREN 5. =
XY, By EEEEERERD ZENFTRETH D



T AT 7LV VX T BN ANA T v R HE) 0 2T MM 5 EiEsE

Table 1 Hybrid System Operating Modes and Utilization

ICE Motor 1 Motor 2

Proposed EV X A O

System HEV O O O

ICE O X X

BYD EV X X O

DM-i HEV O X O

ICE O X X

TOYOTA EV X A O

THS II HEV O X O
ICE

Table 2 Specifications of Motors, and ICE
Torque 7 | Power P Rotational speed n

Motor 1 70 Nm 40 kW 18000 rpm

Motor 2 210 Nm 120 kW 18000 rpm

ICE 146 Nm 82 kW 6000 rpm
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