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Abstract - According to 2015 ministry of public safety and security statistics, product of combustion makes
the most victims while fire. for that reason, recent studies about combustion products have been researched ac-
tively in domestic and foreign papers. In domestic, study is handling the combustion product effects on human
body and flame propagation. Foreign study is conduct about combustion product effects to shelter in offshore
and toxic effects on human. because combustion product is toxic and disturb escape by block the view, many
research conducted about optimize combustion product removal facilities using dispersion experiments and
CFD simulations. In this study, this paper analysed research trend about toxic gas production model while
combustion and its removal facilities, it will be the standard of combustion products research.
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Table 1. The last 10 years fire casualties
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Total 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
(People)
Plant 1509 184 196 191 146 146 174 133 137 139 63
Storage 300 17 46 30 27 39 42 35 24 26 14
Workings | 286 48 40 2 40 18 27 24 33 23 1
Power
10 3 0 0 0 0 6 0 0 1 0
Plant
Dangerous | =5, 19 18 12 8 14 10 21 15 11 6
facility
Gas 24 0 0 3 8 2 0 7 0 1 3
facility
Residential
ot 9635 1066 1137 1080 948 883 1037 1076 930 1052 426
S22} AFREC] tF skt A4 EC] AlokE

Table 2. The last year of thought by cause of
casualties current state

Death(%) Injury(%) Total(%)
Tiz:l‘k;ag 35 37 36
Smoke
inhalation, 13 6 10
burns
burns 32 36 34
Fall 2 2 2
Jump 4 5 5
laceration 4 5 5
Complex 2 1 2
Unknown 2 1 2
Others 5 5 5
Total 100 100 100
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Fig. 1. Smoke generation model.
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Table 3. Allowable concentrations of toxic gases
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Table 4. Comparison of KIST and OGP

Combustion Combustion
gas ppm gas ppm
Cco 50 HCl 5
CO; 5000 CsH,O 0.1
NO 25 Cl 1
NO, 1 F 0.1
HCN 10 SO, 5
H.S 10 COCl1 0.1
CsHs 25 NH3 25

0 opue

—a—ammonum phosphate
Ammonium bromide
Magnesium hydroxide

10" [|—+—Anfimony trioxide

—+—Borax

{5 30 45 60 75 90 105 120 135 150 165 180 195 2M0 225 240
Timelsec)

Fig. 2. ABS smoke density result.
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Table 5. Fire area and Vestibule smoke control
equipment compare

. Smoke control | Smoke control Lo
Section Application
measure method
Fire Active Air supply Fire area
area Smoke venting Exhaustion (Floor)
. Passive Lo Vestibule
Vestibule Smoke defence Pressurization Platform

Table 6. Country-specific smoke control method
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Regulation Smoke control method
NESC 501 If in case of fire smoke emissions at the same time be able to air inlet and outlet areas include a
living room one will be introduced simultaneously in the air passage
NESC 501 A To supply the. air of the outdoor pr.event infiltratio.n of smoke
If the door is opened to temporarily keep the wind galena
A 92 Mechanical systems and flue gas flue systems natural
Smoke control and Exhaustion at the same time
UK Vestibule smoke control
Stair and Vestibule smoke control at the same time
Manner by installing the normally open to outside air opening of the developing busoksil
CANADA Method for
pressing the stairs or elevator shaft
SINGAPORE Internal stair of the building is the way that natural ventilation or pressure
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