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ABSTRACT

Obijective: The present study is intented to evaluate a safety-shoe with a ventilation hole in terms of inside-shoe microclimate and
wearing comfort. Background: Safety shoes have functions to protect a worker’s feet and provide proper fitness and thermal comfort.
However, the workers are wearing safety shoes for more than 6 hours a day, so that the safety shoes are exposed to the problems of skin
disease such as athlete’s foot. Method: Ergonomic tests were conducted with safety-shoe wearers in industry to compare with
ventilation hole shoes with the patented ventilation system to without ventilation shoes without a ventilation system in terms of skin
temperature, microclimate(temperature, humidity), local sweat rate, thermography and subjective comfort. Results: The skin
temperature measured at the navicular bone was found less increased in with ventilation hole shoes than in without ventilation shoes on
average by 0.1°C during the rest period and 0.5°C during the exercise and recovery periods. The inside-shoe temperature measured at
the toe region was found less increased in with ventilation hole shoes than in without ventilation shoes on average by 0.6°C during the
rest period and 0.3°C during the exercise period. The inside-shoe humidity measured at the toe region was found less increased in with
ventilation hole shoes than in without ventilation shoes on average by 15.1% during the rest period, 11.1% during the exercise period,
and 15.2% during the recovery period. The amount of sweat measured on the foot at the end of the experiment was found significantly
less in with ventilation hole shoes than in without ventilation shoes on average by 34%. Conclusion: The present study found that the
safety shoes with ventilation system were superior than general safety shoes by decreasing skin temperature, inside shoe temperature,
and relative humidity and by increasing thermal comfort. Application: The air ventilation system of the safety shoes can be applicable
to military boots or golf shoes to increase their thermal comfort.
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Table 1. Structure of safety shoes with ventilation hole

Vatilation hole Structure

@ 1. Upper

2. Insole

Latera ventilation hole

3. Midsole

4. penetration
resistant

Medial ventilation hole 5. Outsole
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Table 2. Wearing comfort evaluation
Method Item

Skin Temperature

Microclimate - Temperature

Measuring  point

Objectl_ve Microclimate - Humidity
evaluation

Local Sweat Rate

'Thermography

.. [Thermal sensation(0~4) IA: Microclimate
Subjective - O
.~ [Wet sensation(1~7) B: Skin Temperature

evaluation

IComfort(1~4) C:Local sweat rate
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Figure 3. Skin temperature
Figure 5. Thermography of safety shoes in rest period
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