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M easurement and Evaluation for Thermal and Humid Sensation of an

Automotive Seat
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Abstract

Reducing sweat and humidity between an automotive seat and a driver's body in summer is very important
for comfortable and safe driving and prevention of accidents. However, a method of evaluating sweat and
humidity feeling has not yet been established from the viewpoint of physiology and human engineering.

We analyzed sweat and humidity feeling by carrying out sensory evaluation experiments in an automotive
seat. From the analysis, the following results were obtained.

1. Swesat and humidity feeling is a complex sensation, consisting of thermal and humid sensation and
sticky sensation between a seat and a driver's body.

2. Thermal and humid sensation can be explained by a discomfort index calculated using the data of
temperature and humidity around a human body in an environment. Also, sticky sensation can be explained
by avapor pressure calculated using the data of temperature and humidity between a seat and a driver's body.
Consequently, sweat and humidity feeling can be explained up to eighty percent by these two factors, the
discomfort index and the vapor pressure. Based on this analysis, a system which automatically measures the
value of sweat and humidity feeling was developed on a personal computer.
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Fig. 1

Photograph of experimental scene.
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Fig. 2  Photograph of evaluation conditions.

Table 1 Experimental conditions.

30 33 36 39
40 60 80

Temp. ('C)
Humidity (%RH)

M

oooooooOoOoooooooooooooooo
oooooooooooooooooobocooooo
ooooooocooooooooOooooboooooo
O0OO0OFRg. 5000000000CO0OOCODOOO0OO

Clothes

Outside of i

clothes Skin surface

of the back

Outside of
clothes

Skin surface
of the front

Seat back

Seat cushion

Fig. 3  Measurement positions of temp., humidity
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Table 2 Experimental conditions.

Temp. (‘C) 28 32 36 40

Humidity (%RH)| 60 70 |45 55 6040 50 60|32 50

Table 3 Experimental conditions.

Temp. ("C) 30 34 37
Humidity (%RH) 50 50 50
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Fig. 4  Relationship between environment humidity

and value of sweat and humidity feeling.
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Fig. 5 Relationship between elapsed time (min) and
value of sweat and humidity feeling for two
experimental patterns:

— spreading fingers,

e« rubbing two fingers together.

Table 4 Results of multiple regression anaysis.

Evaluation conditions a b

Muliple conelation 0.9680 | 0.9692 | 0.9773 | 0.9842
Proportion 0.9370 | 0.9393 | 0.9551 | 0.9686
.S = Temp. sensation - —-0.6080 - | 16522
S [ Humidity sensation| 0.7317 | 0.7117 | 0.3252 | 0.4463
dg:’ g Sticky sensation - - 0.6326 | 0.2645

a Spreading fingers
b: Rubbing two fingers together
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Table 5 Results of multiple regression analysis.

Subjects Four

Proportion 0.5078| 0.6002| 0.6215 | 0.6484

Temp. sensation at
contact portion between
aseat and a human body
Humidity sensation at
contact portion between -
aseat and a human body
Sticky sensation at
contact portion between
aseat and a human body

0.1903| 0.2813| - 0.1807

0.6829| 0.5229|0.5176

Regression
coefficient

0.8683| — 0.5889 | 0.4493
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Fig. 6 Difference of perspiration rate among three

sweating sorts.
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Fig. 7 Relationship between environment temp. and
value of sweat and humidity feeling of an
automotive seat for three seating sorts.
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Fig. 8 Difference of vapor pressure of a seat back
among subjects of little, normal and much
Swesting sorts.
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Fig. 9  Relationship between vapor pressure of a seat
back and value of sweat and humidity feeling
of an automotive seat for two sweating sorts:

, normal and * little sort.
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