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Wearing Comfort Evaluation of a Summer Flight Suit to Improve Ventilation
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Abstract : This study verified the effect of summer flight ventilation developed in a previous study based on wearing
comfort evaluation. Seven healthy males in their twenties volunteered for this experiment conducted in aclimatic cham-
ber. The experiment consisted of three consecutive periods of rest (20 minutes), running on a treadmill (10 minutes) and
recovery (20 minutes). A comparative evaluation was conducted on the general flight suit which had no ventilation holes
and summer flight suit that usesubjective satisfaction measures and objective measures. The subjective satisfaction was
evaluated according to the criteria of temperature sensation, wet sensation, thermal comfort and fatigue sensation. The
objective satisfaction was measured by skin temperature, microclimate (temperature and humidity), sweat rate and ther-
mography. The comparative wearing evaluation identified the summer flight suit decreased the temperature between skin
and suit by 0.42°C (upper arm), 0.9°C (calf) and the skin temperature by 0.3°C (shoulder), 0.4°C (upper arm), 0.5°C (calf)
as compared to the general flight suit. The humidity inside the summer flight suit decreased at head (7.73%), shoulder
(5.86%), upper arm (5.26%), and calf (8.73%) compared to the one inside the general flight suit. Thermography showed
that the air flowed through ventilation holes (neck and armpit). The design of ventilation holes applied to the summer
flight suit can be applicable to overall clothing that requires thermal comfort such as dust-free garments, mechanical cloth-

ing and combat uniforms.
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Fig. 1. Air ventilation system of summer flight suit.
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Table 1. Wearing comfort evaluation
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Table 2. Evaluation item & sensor location

Method Ttem

Skin temperature

Objective  Microclimate(temperature, humidity)
evaluation  Sweat rate(total sweat rate, local sweat rate)
Thermography
Temperature sensation(scale: 1~9)
Subjective ~ Wet sensation(scale: 1~7)
evaluation  Thermal comfort(scale: 1~4)

Fatigue sensation(scale: 1~4)
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SK: Skin temperature, MC: Microclimate, LSR: local sweat rate
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Fig. 2. Experiment protocol.
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Fig. 3. Skin temperature.
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Fig. 4. Microclimate temperature.
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Fig. 5. Microclimate humidity.
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Table 3. Thermography(after exercise period)

Front

Back

Side

General flight suit Summer flight suit General flight suit

Summer flight suit

General flight suit

Summer flight suit

—B
(25.6°C)

(25.6°C)

Upper 29.0°C > 28.8°C 28.7°C > 28.1°C
Lower 27.6°C > 27.1°C 27.9°C > 27.5°C
Total 28.0°C > 27.5°C 282°C > 271.7°C

28.7°C
27.4°C
27.8°C

285°C >
275°C >

* Upper: neck ~ waist line, Lower: waist line ~ ankle part, Total: upper body and lower body part

371580] o] RHE §5T 5 Utk 47 2AUS A}
A7 S giv] sHAHIE 2R8A] T2 7l
, w5710 25802 AASA A 2 25%, 6.3%
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37t getElR] gigtom | ol £57] 2087k AT &%
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441
v
z
02(:,"
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7
(warm)

6
(slightly warm),

5

(neutral)
&~
1
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Start Rest Exercise Recovery

4
(very unpleasant)  Thermal comfort
3
(unpleasant)
2
(slightly unpleasant)

1
(pleasant)

=—o—General FS =e= Summer FS

Start Exercise

Rest

Recovery

Fig. 8. Subjective evaluation.
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