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Abstract

In a car under summer solar radiation, the surface and air temperatures become very high, for

example the air temperature around driver’s seat was over 65 degree C. Thus, a ventilation system is

one of the important methods for keeping comfortable thermal environment. In this study, in order to

clarify the effect of temperature reduction in a car cabin by changing ventilation methods, the

numerical simulation in a car cabin were conducted. In the case of ventilation flow rate of 100 m3/h, it

was found that the effects of air temperature reduction around driver’s head with FACE-CLR mode

ventilation and on driver’s seat with FACE-DP mode ventilation were better than FACE mode

ventilation. Moreover it was found that the effects of air temperature reduction around driver’s head

and around rear seat with FACE-CLR+DP mode ventilation were better than FACE mode ventilation.
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Fig.1 Analysis model

Fig.2 Surface mesh for car cabin
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Table 1 Inlet velocity conditions for ventilation

Inlet air velocity [m/s]

Boarding o Ventilation | pacp FACE FACE FACE
pattern Ventilation method | flow rate
Qm[m3/h] Driver’s (c.nlra’I Central .. | Passenger’s
y Driver’s | Passenger’s 3
side seat . . side
side seat side seat
— No ventilation 0
- FACE 100 1.75 230 230 1.75
FACE-CLR 3.86 3.86
Front seats FACE-DP 4.34 4.34
FACE-CRD+CLP 100 1.75 230 230 1.75
F FACE-CLR+DP 1.75 2.30 2.30 1.75
ront and rear
seats FACE-DP+C 175 230 230 1.75
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Fig.7 Streamlines and temperature distributions
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(Consideration of Ventilation Method for Temperature Reduction in Front Seats and All Seats)
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Fig.12 Comparison of surface temperature reduction
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Fig.13 Comparison of air temperature reduction
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