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Study on the effective response method to reduce
fire risk of wood fuel heating system
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{Abstract)

Recently, rural housing in urban areas has been increasing due to the improvement
of income level. With the increase of the construction of the power house, the
installation of the heating system using the harmonious fuel for the purpose of heating
and the beauty of the room is increasing rapidly. In addition to the increasing use of
firewood heating equipment, the incidence of fire is also increasing. Analysis of the
National Fire Data System of the Fire Department The result of the analysis of the
National Fire Data System Many parts of the fire are incinerated by the accumulation
of tar due to the incompleteness of periodic cleaning inside the cylinder. The distance
between the fire extinguisher and the combustible materials such as ceiling, Resulting
in fire. In addition, it was found that much of the fire of the firewood heating system
in the time zone occurs during the sleeping and resting time and there is not enough
time for the residents to cope. This, in turn, causes serious harm to the lives and
property of the users of the pyrotechnic heating system. Therefore, in this study,
domestic and foreign standards and laws related to fuel oil heating facilities were
analyzed and 12 cases of fire accidents were analyzed. Through the revision of the
fire prevention and firefighting facilities installation and maintenance law, the
installation standards of the alarm and fire extinguishing facilities were presented.
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Table 1. Comparison of a wood stove and a wood

boiler
Division |[Wood Fireplace| Wood Boiler
Heating . .
method Radiant heat | Hot water pipe
Installation | A short time Long time
Move Mobile type Fixed type
Cost Cheap Expensive
Upkeep Cheap Expensive
expenses
Diversity Heating Heating and bath
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Fig. 1 (a) Spiral exhaust system (b) Stainless steel
exhaust system
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Table 2. Spiral exhaust system and Stainless steel
exhaust system compare

- Spiral Stainless steel

Division
exhaust system | exhaust system
Used furniture 74 8

Price Cheap Expensive

Chief .
. . Fe Cr, Ni
ingredient
Corrosion

. weakness Strong
resistance
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Table 3. Fire statistics for the last 5 years

Division W(.)Od Wood | Exhaust Dead | injury
boiler | stove | system
419 2 8
2017 203 1 5
377 6
368 9
2016 203 5
396 1 4
430 5
2015 142 1 5
328 10
460 5
2014 122 9
310 1 4
411 2 2
2013 109 1 6
285 3
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Fig. 2 (a) By time fire occurrence statistics (b) By
time person damage statistics

2.4 2y ol 24

20149 AP e] WsE Ame] ofshd 3k 4
5 bAule] oet oA ddE AR EY &
g 9 3Rgef o3t TiAERS] A3} A4 HYd
gl a7 du] Ihdol ot A 5 THAERS] %
of, AlA ZAA ] F=oof ofet = EAIS)
3 QIth[7] NFPA 211 Code(Standard  for
Chimneys, Fireplaces, Vents, and Solid Fuel-
Burning Appliances)olAl= KA IpJAse] <]
oF Wh7] gl w7 du|e] Dpdol ok ShA, EA
Hi7]dueb 7Rl ATkl oA A FAHo|
ot ShA, AlAy wi7]du] W Tar =2 of2t
SHIR 7]&stal Qch(]] Bl Y e o
7IAtO| E(Flame Watchers)olA= A4 1= whf
7] EAOIA Y= Fell ofet kA, =4 iz
HloA] Q= Foll ofgt A, Al ulj7]4dH] W
o 4 Taroll oot o= 45kl Sleh[9]

AR, NFPA 211 Code, Flame Watchers9]
SR el 4 ¥ 3k dAs TR 3oy
Anjel 7HAE e o|AAR FAA ol ofet olA
w7 de] 5o F714Q1 Ha nA o <l

o B ROk 4 gl



KSAU(C

512 1R LAPH|O| SR Y3 24 YOI Bt 0j2Y 7

3. = - LHQ| HH

3.1 = B

FR WP ARy, AxEe] ud - gy
% 50| 7)Z0] T K, 2AH BH 4
B gl Glek. 41

Aule] w7 duls Ao RRE 0.6m ©f

AZE0] Wy - R 5| Jlze] Bt
Ho s dEe] 4 3L ARHOR N
SAA 1m o4 oldstelop st uj|4u|
Apko 28] S 1m ofuel ThE A%l
e A% 1 A%Ee| ArkEn Im ol ¥

XY AL FABL Sk ER A%=O] A%
S owbd 9] /M okgmbet Wl ol 44

lo
i
J
re
4l
aw
ol
e
=
N
N
w2
>
i

N
O
B
2

Y AL A SR
A e AZIeR Tefd U Azt FAelk

ot

3.2 32| H

NFPA 211 codeolA= 3=

ALY BE

Inches ©]Z dlolof &l1 7FA Heol AL HA}
Go| ofat S FS Sl HMETI|Z ALgBIS
of 3l HEIV|= 3E ds WibdHEel 12
Inches ©J4} o] 2% AL T3k ek Tt 1
2,71, Elsg, 1 9ol gE e 99l
L ool o] Bold uek sl Bl
A S9lo] 97 B AL HuHl] 99, 4,
T, 2§ HE b B37)1E HEEA] Zolof
Stk Tela w1 ele] X A BAdEt okl

Al

F

X
o

Svh Qe Wyl AEEE 4% 18 Inches?)
of§ Fho] Bk H|Aul vhajel ofsf A
A8] ZolAok Bt 253 so] o] Bo| e

So)7te = sffof St wi71dvl= Tard] B4de
WAB7] e A71Hes AHe Stofof ob
Tar7} 1/4 Inches ol 4ol7] Hof Hasfoiof

orekar AlskaL Q.
obd 19759 ml= oA 3k 9](National Fire
Protection Association)ol4= NFPA 13D code
(Standard for the Installation of Sprinkler
Systems in One and Two Family Dwellings
and Manufactured Homes)[10] & A3l A
TR FRoE Axgge] dH|Y] HXE oSt
Sioich. AARNE 4 Aol ofd FEol b
HAEE JHsto] 8 55 Light, Ordinary,
Extra hazard®] 3579 Grouplz 5 ¥
A gl W e s A - A

CAR 4 Sl

ol
ol

ARAIES AL it

4. SR ARl

29 S ARIE Uehldeh S AR F 3
[©]

Table 4.= =7 EAARGA B3 =
S5EZE 3Ms R WbAdu]o] HjZ|dulE fleleg

167



KSU(C

168

Z|

18

H22H A22

Table 4. Major fire cases about exhaust system

Date Place Cause Ignition point Exhaust
system
Green Overheat exhaust Around perpendicular Steel
2018.01.20. .
house system overheat exhaust system spiral
Boiler Overheat exhaust penetration point of Steel
2018.01.18. .
room system overheat Indoor / outdoor spiral
2017.12.19. Store Tar Interior in horizontal Stfael
exhaust system spiral
Private Overheat exhaust Upper of exhaust Steel
2017.12.18. .
house system overheat system spiral
Private Exhaust system penetration point of Steel
2017.12.08. .
house collapse Indoor / outdoor spiral
2017.12.05. Green Tar Outdoor horizontal Stfael
house exhaust system spiral
2017.06.21. Store Tar Interior in horizontal Stfael
exhaust system spiral
Private Overheat exhaust penetration point of Steel
2017.02.27. .
house system overheat Indoor / outdoor spiral
2017.01.18 Store Overheat exhaust Outdoor horizontal Stfael
system overheat exhaust system spiral
2017.01.01. Private Tar Interior in horizontal Stfael
house exhaust system spiral
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(a) )

Fig. 3 (a) View of the building and installation of
exhaust system on roof (b) Charred ceiling
by radiant heat
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Fig. 4 (a) Wood stove in a fire place (b) Charred
exhaust system
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(a) )

Fig. 5 (a) The indoor and outdoor contact parts
of the carbonized exhaust system (b)
Carbonized ceiling
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