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Comfort Control Algorithm Development of Car Air Conditioner using Thermal
Comfort Evaluation of The Driver : Part Il — Physiological Response of Driver
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Abstract In this study, we investigated the operating method of a driver for an air conditioning system according to the
temperature difference between the indoor and outdoor environments of a car parked outside during the summer. Researchers
of this study suggest the comfort mode of a car air conditioner to improve the thermal comfort of the driver, thereby maintaining
longer comfort. This study separately, analyzed temperatures on a cloudy day and sunny day. The results showed the car
indoor heat environment and physiological results (EEG, ECG) of the subject. It showed a difference of the car indoor
heat environment by weather with the difference also appearing in the physiological response of the subject. In conclusion,
in this paper, on the basis of the physiological response of a subject, a comfortable algorithm of automobile air conditioner
is being suggested.
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Table 1 Anthropometric data of the subjects

. Sunny Cloudy
Standard  Subjects  Subjects  Subjects

(N=5 (N =5)
26.0 25.4 25.56
Age Twenty 5 55 +305 279
veight | 1758 1736 1736 1740
g +538 +2.30 +586  +4.24
. 75.6 67.4 69.2 69.0
Weight 1078 4555 +610  +5.43
- 185 17.54 2004  19.04
~229 242 +431  +3.66
oulse 50 68.0 73.4 69.67
~100  +7.35 +832  +7.66
119.4 126.2 123
Blood 175.0 734 [74.22
pressure 120/80 (x7.23 (£10.06 (+9.53

18.06) 17.67) 17.92)

X N(person) : Number of subject.
KOSIS(=r7} $ A :Zd), 2013.

st gulshoint.
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Table 19] A8 AWe] B A Aok G
9 EFE A AFE vlawstel et

t, =t (forehead) X 0.07+t . (forearm) < 0.14
+t,,. (backofthehand) < 0.05+t . (abdomen) x 0.35
+t,, (upperthighs) X 0.19+t,, (lowerthighs) %< 0.13

+t,,(foot) < 0.07 @
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Fig. 1 Experimental procedure.
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Table 2 Measurement

Section Mezitsurlng Specification Measurement data
equipment
Pyranometer - Solar radiation
Data Logger MV2000 Data acquisition
Thermo- Temperature &
Envi-  hygrometer TR-72U humidity

ronment  \zentilation

test instrument TSI 9555-P  Supply air speed

Supply air

Therm e T-
ermocouple type temperature

EEG system LXE 3204 Electroencephalogram

PTC))’;;O ECG system LXC 3203 Electrocardiogram
Thermocouple  T-type Skin temperature
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Table 3 Environmental climate of ambient

Quantity of Cabin Cabin
solar radiation  temperature relative
[W/m’] [C] humidity[%6]
Sunny 782.4+£169.6 42.2~48.9 17~24
Cloudy 265.8+162.5 27.7~36.2 27~51
Sunny - - - - Cloudy

o

Cabin temperature[ C ]
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Time[h : mm]

Fig. 3 Indoor temperature of the car.
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Fig. 4 Electroencephalogram(EEG)[P < 0.1].
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Fig. 5 Changes in autonomic nerve(LF/HF)[P = N.S.].
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Fig. 6 Mean skin temperature(MST)[P < 0.01].
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Table 4 Change of the physiological response

Time[h : mm]
0:00 0:05 0:10 0:15 0:20
alB 100 1069 1259 107.7 110.8
[%] - / 1 NS
Sunny LF/HF 369.6 328.0 283.6 436.1 3134
[] - N\ l ) N
MST
[C]
alB 100 769 876 854 834
[%] - l 0NN
LF/HF 251.3 279.6 386.4 450.3 396.9
[] - S/ ) \

’\[AS-]I- 348 337 335 332 332

Section

364 350 343 341 341

Cloudy
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