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Abstract: Due to the highly non-uniform characteristics
of the thermal environment of vehicle cabins, the
predicted mean vote (PMV-PPD) evaluation method
developed from uniform thermal environment cannot
objectively evaluate the thermal comfort state of
passengers. The evaluation method based on equivalent
uniform temperature (EHT) takes into account the
response of human body to the heterogeneous thermal

environment. In this paper, a coupled simulation model of
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computational fluid dynamics (CFD) and human thermal
physiological model was built, and several approximate
models such as EHT and PMV of the passenger
compartment with air supply parameters as well as solar
parameters were fitted by using the optimal Latin
hypercube design method. Then, based on the EHT and
PMV evaluation methods, the cabin air supply parameters
under different thermal comfort requirements were
designed by using the sequential quadratic programming
optimization algorithm (NLPQL).

temperature of human body, the latent/ sensible heat

The average skin

transfer rate between human body and the cabin, and the
ratio of convective to radiation under the two evaluation
methods were compared. It was found that under the
same thermal comfort demand, compared with the PMV
evaluation method, the air supply state designed based on
the EHT method is more inclined to high air temperature

as well as a high air-supply velocity.

Key words: vehicle thermal comfort; equivalent

uniform temperature (EHT) ; predicted mean vote (PMV) ;
optimal Latin hypercube sampling method; air supply

parameter
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Fig.1 Cabin model
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Fig. 3 Thermal comfort zone based on EHT
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Fig. 4 Validation results of approximate models
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Fig. 5 Comparison of heat flux of different evaluation methods
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Fig. 8 Comparison of segment temperature of different evaluation methods
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Fig. 9 Comparison of EHT of each segment of different evaluation methods
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Fig. 10 Comparison of air-conditioning cooling load of different evaluation methods
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