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Modeling and validation of power loss and heat transfer of

a dual clutch transmission
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Abstract; In order to predict the heat generation of each heat source and the temperature distribution of
components of a dual clutch transmission, a coupled model to simulate the bearing forces, power loss and
heat transfer of the transmission was developed based on the theory of thermal network, and validated by
comparing the simulation results of the total power loss and the temperature of some chosen tested points
under steady and transient operation conditions with the experimental results. The results show that the
numerical total power loss is in good agreement with the test results under steady operation condition, and
the variation trend of the numerical results under transient condition is same as the test results; the
numerical temperature of each tested point under steady and transient working conditions is in good
agreement with the test results.
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Fig. 2 Module for bearing force
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Fig. 3 Module for heat generation of tapered roller bearings
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Fig. 4 Module for heat generation of deep groove ball bearings
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Fig. 5 Simulation model of the total power loss
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Fig. 6 Coupled simulation model for the total power loss and heat transfer
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Fig. 7 Chosen points for the temperature measurement
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Table 1 Oil properties

B T/C ZBHHFE v/ (mm? « s I p/(kg e m )
80 10.6 801.7
90 8.5 795.2
100 7.0 788.8

R2 EEBERSY

Table 2 Primary geometric parameters of gears

P EShRNE NS BEEU/mm BEEM/C)

1 15 58 2.115 29.0
2 25 59 1.840 29.0
3 25 53 1.850 32.5
4 39 44 1.800 33.5
5 47 43 1.700 31.5
6 39 40 1.800 33.5
7 47 39 1.700 31.5
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Table 3 The primary input parameters for simulation

fin A 4R iy O T & e dhmE AR A f R
T/(N -+ m) n/(r+ min ") p/Pa p/Pa
182.4 687 7.799X10° 0.053X10°
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Table 4 Comparison between the numerical and experimental results

ot iy N5 gy I AW ARE AWGEE  BWAGEE  CWSEE  DIRE
N

n/(r+ min~") T/(N+m) P/W T/C T/C T/C T/C
SIS AE 2160 547.0 1 905.4 116.9 111.5 110.0 105.3
11 BAH 2161 548.4 1 826.6 118.0 112.0 111.3 109.2
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