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Abstract In this research, the psychological and physiological reactions of the driver were measured during winter
to evaluate thermal comfort. The experiment was conducted using 3 different cases which are hot air heating, warm-wire
seat heating and hot air & warm-wire seat heater operating simultaneously. With regard to psychological reaction,
the warm-wire heating mode was the most preferred. The reason is that it is dry in other cases. With regard to EEG
response, thermal comfort increased by 37% in warm air mode heating. In addition, when the warm-wire heating mode
and the hot air & warm-wire heating mode were simultaneously operated, the thermal comfort continuously increased
by between 17% and 20% for 20 minutes after boarding. Under the change of the autonomic nervous system, the
thermal stress level increased by 23% after 15 minutes on board in the hot air heating mode and decreased continuously
by 13% during the warm-wire seat heating mode. We recommended the hot air heating mode is only used for a short
time to raise the inside temperature during the early boarding period and that warm-wire seat heating mode be actively
utilized.
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Table 1 Anthropometric data of the subjects

Age Height Weight Body fat percentage Pulse Blood pressure
[year] [cm] [kg] [%] [bpm] [mmHg]
Mean Male 20Years of age 173.6+54.9 74+11.5 21+6.2
anthropometric 50~100 120/80
dimension Female 20Years of age 160.9+52.2 55+8.6 29.6+4.5
Male subjects 24.1+1.66 177.146.12  71.5£10.77 19.16+4.76 79.21£13.21 125.05/81.2

(+11.12/10.5)

109.89/76.74
(+£6.67/8.47)

Female subjects 23.242.57 160.5+£3.66  54.14+5.51 27.99+4.67 86.06+9.69
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Fig. 1 Schematic diagram of experiment. Fig. 2 Experimental view in case of heating.
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Fig. 3 Experimental procedure in case of heating.
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Table 2 Experimental equipment in case of heating
Section Measuring equipment Measuring model & type Measurement data
Data Logger MV2000 Data acquisition
Environment Thermohygrometer TR-72U Temperature & humidity
Thermocouple T-type Supply air temperature
EEG Electroencephalogram
PolyG-1
Physiology ECG Electrocardiogram
Thermal image FLIR 160 Facial region surface temperature
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Fig. 4 Indoor temperature variation according to heating mode.
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Fig. 7 Comfort sensation vote in case of heating.
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Fig. 6 Thermal sensation vote in case of heating.
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Fig. 8 Electroencephalogram in case of heating. Fig. 9 Changes in autonomic nervous system in case
of heating.
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Table 3 Thermal image in case of heating
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