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Abstract - With the development of the chemical industry, related accidents frequently occur, and fire and
explosion accidents account for a large proportion. In order to prevent fire and explosion accidents, places that
handle flammable liquids are classified according to the Korean Industrial Standards (KSC IEC60079-10-1) in
accordance with the relevant laws. The same applies to laboratories dealing with flammable liquids. This paper
verified the applicability of the procedure for classifying explosion hazard areas according to the Korean
Industrial Standards when flammable liquid release from the laboratory to form an evaporative pool, and also
verified the effect of a change in ventilation speed on the release characteristics. Through this, it was found that
it was difficult to apply the criteria for the classification of places at risk of explosion according to the Korean
Industrial Standards, and special safety measures should be prepared.
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Fig. 1. Cause of industrial accident[2]
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Fig. 2. Frequency of industrial accidents accor-
ding to the size of the workplace[2]
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Fig. 3. Explosion prevention principle[4]
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Table 1. Constant Value according to atmosphe-
ric stability

Stability K/ko K'/ko

1.2781x10°

Instability 0.2 3.846x10°

middle 0.25 1.579x10° | 4.685x10°

Stability 03 1.786x10° | 5.285x10°
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Table 2. Evaporative rate calculation application

conditions
Flammable Substances Ethanol | CAS No. 64-17-5
Molar Mass, M 46.07 kg / kmol
Lower Flammable Limit, LFL 0.031 vol / vol
Gas Density, ¢, 1.6 kg / m®
Ideal Gas Constant, R 8,314 J / kmol - K
Safety Coefficient, k 1 -
Pool Surface area, A, 3 m?
Absolute Temperature of Liquid, 293 K
T
Vapour Pressure, Pv 5.8 kPa
Number of Ventilation Required 36 m’ / person - h
Amount of Ventilation, Qa 0.5 m /s
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Table 3. Result of calculating release characteris-
tics
Categories Formu-1{Formu-1|Formu-1{Formu-1{Formu-1|Formu-I
s a(4) a(s) a(6) a(7) a(8) a©9)
Ventilation S
2 x 107
Speed, Uy, 32 x 10
Evaporation |, 1 55l4 5¢10%]5.8x107[7.0x107]2.1x10°[2.4x10°
Rate, W,
Releas
eease 15 0x10(9.1x1074.2x10*(5.2x10%|1.3x102[1.5x107
Characteristics
Table 4. Ventilation required for each facility
Catesories Number of Ventilation
g Required (ni/person - h)
b Unqerground More than 25
1. Underground station
facility 2) Under
ground
shopping mall More than 36
2. Cultural and assembly facilities More than 29
3. Sales facilities More than 29
4. Transportation facilities More than 29
5. Medical facilities More than 36
6. Educational research facilities More than 36
7. Homeless facility More than 36
8. Business Facilities More than 29
9. Automobile-related facilities More than 27
10. Funeral hall More than 36
11. Other facilities More than 25
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