ZFE RN L Vil HFep
HR2ZFAT-NR2HRBL LG

N FCHE R AT R TR R 4R 2
vPERFO E 127



(A4 h5h)

094-301070000-G3040

FIHE2ZFPT -2 TARB L E B

AL HmEr 2k
Mol A A BRI PAIE A0S
E k@ o ARE BRI

oMo pE

|



ARCHITECTURE AND BUILING RESEARCH ISTITUTE
MINISTRY OF THE INTERIOR
RESEARCH PROJECT REPORT

The research on improving technique and
preventing strategy of electrical appliance fire
for housing -- Take fire accident of the
television as an example

BY

Chien-Jung Chen
Shao-Tsai Cheng
Chia-Wang Chen
Yi-Hung Liu
Chia-Chun Yu

December 20,2005






yr &

- p—
= _ﬁ-
&4 5
—_
4

B =

é}F*Jeﬁbféﬁ .................................................................. 7

IR RS e -N =
RIp 7 Bl g2 st
TEX 2PHFRF

W

FERELED

BEEBIIEIR s 107
B R e 107
FEZR oottt 108



II

BAL UV L IR R AT - LT ARB L LS

FREFPVE 28T e, 111
HAFEERETB o, 123
) I Y k%ﬁgéz .................................... 129
TR T Ty 133
BRFHERES i, 139

AL TVO 3B BB B, 149
TS TVA R B R B, 153
TALS TVO BB BPIE S e 159
AL TV BB E & e, 165
RPN 171



b
%
%
b
#
%

*

=~
*
%
%

o

S

2-1
2-2
2-3

% 2-3

2-4
2-5

2-6

2-7
2-8
2-9

2-9

2-9

2-10
2-11
2-12
2-13
% 2-14
2-15
2-16

w
=

% =x
PAELEL L ZRF VLT AW 7
BPRATERBLYLERALLYRFISHE (e 8
A2 L E R R e 9
AEPVYERISHEHRN (F) e, 10
Fr4cd 2001~2004 & X B A R FIAL A 19

LR PR OLE~ E6Y TELYLFE L RT
................................................................................... 25
ERH PRI EOAEC FATELLTES
B et 27
TFERE VL2 R i 29
TREE LV L2 ZHm o 30
ﬁlF‘#BF&Q?‘*‘%?\QI"cﬁ RF (B) vigdz
3 [T RO 33
ﬁ]ﬁ#g&é?iéﬁvﬁkﬁJ'{% (B) L ygFsz
= TR 34
FfrHEHEFE R RRNT (F) FLagds
T [ 35
— F A AR e 49
ZF PREHARGEEEEIT e, 50
FCFEREAEBEI MG 51
ZF 7 HCN2Z kR &2 4 BBz M & ... 52
ZF 7 HCLZ ERZA M2 M a4 ... 53
ZF? HCHOZ kg d a2 M ihd ... 53
FWBALAIHERERZ L2 F B F M. 54
TARBEMZE 55

I



3
o

v

NES-713 2.2 A kB 30 A 48hR 7 ER ... 65
BEERIE P IR R e 67
2B FIE S E I R A e, 88
WERHE L RESI A s 88
— B A2 EBHPEERH TR HZR T RE
................................................................................... 93
COZ COER VI ZE oo 96

TR RS REECE < T SRR 97



HES

Bl1-1 R 86-93 & >RV kA=t B FiH...... 1
Bl 1-2 FFF AR oo 6
B 2-1 2004 # 3 BAZ L A2 B Fleeeeeeeeeees 12
Bl 22 2004 # $ WLz L X RFESpAAIT4L Y HIH.. 13
B 2-3 2000 & £ BAZ X A= X B Flooeeeeeeeenes 14
B 2-4 e VB2 RFPEBIE .o 18
Bl 2-5 IFF 2000 & F BU X2 BN GIH ... 20
Bl 2-6 TARES U S ERFERB .o 21
Bl 2-7 T BN CHIRIBHEZ BT e 21
B 2-8 %K 86-93 & 2RV LA A=l R FIAIH... 23
B 29 ZFOIBEXRN L HHE AN B FIALHE ... 24
Bl 2-10 £ 23 5’ B QL £~04 # 6 7 T B X g4 f 7L

B BB ettt ettt ettt ettt ettt ettt 26
Bl 2-11 2249 5 B Q1 #~04 26 1 4 TEBL LT EA

BEE B TR oo 28
Bl 2-12 2 p M2 = % B T e, 46
Bl31 SEEEXNLTREDT e, 57
Bl 3-2 COICO, # BEA 5 Reovverreeeeeeeeeeeeeeeeese e, 57
Bl 3-3 T E L 5 et 57
Bl 3-4 ABIIEEZE oot 57
Bl 3-5  AEUEIEER R coeeeeeeeee ettt 57
Bl 3-6 AR BE2E s 57
Bl 3-7 K-TYPE#EL T B Ao, 58
Bl 3-8 FHBEBE e 58
B 3-9 FRARTATRI oo 58



Lz T BLUPBP VLI 2T - TAARBL LS

B 3-10 BB R ERE L7 R Bl 59
Bl 3-11 2% R EFE B 7 R Bl 59
B 3-12 # 7 BAE BAF SRR T F Bl 60
B 3-13 #4 % B HHE BAFHT AL B Blorreereenn 61
B 3-14 £ 3 BAHE B4 5 R B B, 61
] 3-15 NES-713 4 HBIEEE & e 62
Bl 4-1 TVA-Z3 BB R E S oo 68
B 42 TVA:35%E4E (3304 V53 RH6024) .69
Bl 4-3 TVA T GBI A T Bl oo 70
Bl 4-4 TVA L5 BEBSF oo, 70
45 TVAZ G BB EFRF oo, 71
B 4-6 TVA B2 G BB L3 HRF oo, 72
Bl 47 TV6-Z3 BB B & SUE] coovvoeoreoeeeeeeeeeeeee oo 72
Bl 48 TV6 2R AR oo eeeeeeeeeseee e 73
B A9 TVE TG EEAT B oo 74
Bl 4-10TVE T B35 B HF oo 74
Bl A-11TVE T 205 B3 % B BH oo, 75
B 4-12TV6 B2 6 B EF B 76
Bl 4-13TV8-Z3 BLE Bt S oo 77
I ARt - 77
Bl 4-15TVE T & SB35 A F Bl oo 78
B 4-16 TV8 T G B33 % B MW oo 79
B 417 TV8 & 26 iE B % 3 BB oo 80
B 4-18TV8 B2 HB E B HF oo 81
® 4-19 r?,zﬁ,ﬁﬁ,miis,gz#fﬂm.&@ ............................... 82
B 420 FARME 2 L X LT F R T oo 83
AL AR X P B 85
AR AVIE T o Sy B 86
i AVE I e AP B 87

VI



B 4-24 TVA ~ TV6 ~ TV8 3 3 #1554+ 3Bl 89
B 4-25 #4F 55 7 R Bl oo 89
B 4-26 TVA 25 4 8%  2r d £ %8 F .o 90
Bl 4-27 TV6 i3 4 8% 22 A T 3% d S .o 91
W] 4-28 TV8 i #8427 B £ 2%t AF oo 91
B 4-29 TVA 325 183 CO, 22 CO LR & 8 oo, 94
B 4-30 TV6 3% 3% CO2 2 CO LR & SR B ..o, 95
Bl 4-31 TV 25 82 CO, 22 CO LR & KW oo, 95

VII



G2 E YLD L A DB R AL AR L b

VIII



Bigse t v BB L HE S PR

E K CEFARGAESFE > AN A KET SRS P
FAEP 2 7 7.?*B£@@’Wﬁ*“43%*%§é?$f
BRERFI RT B g 2 VLT & p EH S eI FRE

mPFR %@(86ﬁ~%4£)@7’:u%%&liiaﬁﬁ* B
13,214 1 5 F] X @ 5+ = 4 1K) 1,840 4 > £ % 5,565 4 2 44
Py B 32 ot o BAry LEFPORHARE GMA A B
o ¥ Aol A g oL 2 bR TS 2 (57.9%) 0 H PR

BOlEZ 94267 L hiEs THRET  TRPII4N
KF 104 2 AT ENIRLZFRT R CFEAPFEEE A
Ele2 %> FIRAFT URARBFLFTHY  HFHaLz 44
N T ED R VEIFEBHIHR 0 Gz X 2 L2 Ak
B

IS P22 ER

APF2ZFE P ET
(=) 2w @ B3 2 v AT AT
RGP E 2 FP R BAEY
(=) #B&AFT 0 MRS R N pIIRE AT YT
%% ISO9705 2. TS A& XY X F%k% | » ZENT BEZ
Fipstt > ERERAERAGHE  SEF AR EFRA
3 A28 NES-713 #p T4 frdpficedi2 2 11§ WER -

\_

IX



BL LN R IR AT - RARB L LS B

E A& dpfico X ik gy CNS14545-8 T X % & ' s 5 2 30 1 32
P ER2F EGEEK ) O REBHRVRES L LE%K
B DAL AR ) Vs B iR AT A
= ﬁﬁ%)J“‘ﬁH FHRETE ﬁﬁ%)*%ﬁ
k R BB ATAERE AN E (TARE) L

W AR B 20 F7 *ﬁ‘ﬁi AR R H L e o

;;\
o R
W

Z~ERFER

7

—

(=) d AZRHRFALAITE PP T v TIBF LB AR
=
-

(=)

B d };;FJ?‘?”/%F' Hiei: ~p - r]f;z ffads G2 i

FHL  WEERHRTA L A ERE ST
T e b DAL EEN 33 A 4B v TE BB U 9 800°C-900
C % B 20cm 2 #4559 3.02W/em’« %41 4 4 L o7 4

FEEOTERTEE R A oy R AT KB AL
RTF LG SRR e TR R B e 2
Berdk o

o Il AT

7

o
-

~

£
CRE B R KRR R LA BT
WAREHESC F o FWAZHEERE S E94% 0 P
AT A 18 E 67 1 p#RflATEaRG LT ARELE
AR AT BT RS 0 A
?*#waﬁﬁ,ﬁﬁﬁi—o

i

dAF Y RIS %?@?%a?ﬁ%?k@ﬁ@%ﬁﬁ

ETINS

pe

CREEE T T A B FRESE A F L R
'{ﬁ ’&d‘lﬁmﬁ"l‘i‘j’ Zﬁﬂ}}ﬁ)«’l”%«‘fﬁ’r’}?]’%7 iz "‘“ ;}—ft'*l'l/—f



E R
&k
AEZP AR 2B TIHEARNRANG R 5T & pnEY

APEsH P RNy g

Ebaa 4 IR S AT N &
REIpEarErs sz L {4592 4 gz

PIVEBHEF LA TR RS L2 A F L VPR gL LR

%’ipfgﬁ&2”£?fﬁﬁ %“fﬁﬁzwkg?u;%
ZRAPFRBFZFHT SR NESURABD 0 o HEE
VEFFPRALK

¥
B oo HRLER 2R T el F Bl E at
%ﬁﬁ,%@&*i*i

"

—E‘— ;)é& /”2&}%7 }‘:‘}"" o

ER
Bz Bk KRR ¥ R PSR
B s 1 IR S L R
RS LN FInY % - FRRATR B
PoASIRE B Bdn B0 B AT 2002 ¢ s b 100

ay;,ﬂ%ﬁ.*\§§ﬁ$§¢%f’ T EEFES

5611180 HAPE 34 7 p A 2006E 67 1 P #5e
REAATEE R LT R/BFEXVEERE > so A7 2R

N a2

L2222 RH|RTEARLZP P RE 40 VEERE P2 AT E

A
= [e]

XI



Azg BLLp Ve IR 227 - LR ARB L L5 6

Z2k =
L ERHFTY PR 2 AERE RS Ry L0
E 3R
BN L= 3 BN S
EEand AR SLE R &

B ELEFT P EF 2RAREEES L FRTRRE VE
é@§$ﬁﬁéﬁwﬂiﬂﬁﬂ%{ll%UTQLW@Q#&‘
AR NVEHERRG - J P Fp 93E2 2 2B i ¢
%w?ni%ﬁ891wﬁ#&Ai@%’ﬂﬁﬁﬁ# Ehigk
$@;§$2%A@i’gﬂ2MA?¢5%HTLg%#,g_
U OAHZ 95% 0 RFISAKKRNVE R B EFRA 0 FIRE AR
EEEN AR L £ A RS i RS R L E
FOLH A AR R D pERF Y g ande TR ML LA 2 e g o B
AR TEREGHTIPE 2AAREEES L FRTREZ L
PrOTHERNVEEFR R AL T ER S p AR AL
FERpr S L EERT G -

W

S SRl

~

>

b

ERw

TR BRI 2 SRR L P Kok

AFEBM LR~ T BHBI RGP

PR R AR R % b
@%é%ﬁJf%ﬂmﬁﬂwﬁww?H%%?ﬁ%fﬁﬂai

ftld s 324 &AL o ¥ 4Bw?%Pb%7’$?ﬁﬁﬁ%

TARAFETAD T 5o 3% 2 %2 EHAE ¥ 5 s KT AL

2N R R HEEE R 2T M BIE L BT EY

TR MRS B Y L M b 2B R o EEk R AR ERE o

.3_‘

XII



-
1

o
¥

EFAZF pRHFORKREF MELERRT AP Y

3PS M PR ¥
Eaa 0 BR AAS LT BEg
2 BT 0 ROKR & s v LUl Lent o]
%ﬁﬁ PR LA F ok T TR A A
L2 WHPET - AP EREF LY § SRR
bt’;t";{ fﬂl}‘iﬁﬂx o

‘_

ck'

XIII



G2 E YLD L A DB R AL AR L b

XIv



Abstract

Keywords: fire accident, electric appliance, technology modification, preventing
strategy

1. Background

With the vigorously development of domestic economy in recent years, the living
standard of people is improving continuously and electric appliances are used more
and more frequently in daily life. However, due to inappropriate use or problem of
defective products, fire accidents caused by electric appliances increased day by day.
Shown as 1997~2004 statistical data of National Fire Agency, each year there were
average 13,214 fire accidents in Taiwan, about 1,840 people died of fire accidents,
5,565 people were injured and over NT$32 billion of properties were damaged. Fire
accident is the most harmful calamity that causes lost of lives and properties of
people. Fire accident of residence house takes up 57.9% of all the fire accidents in
which the electric appliances cause most of the calamity.

Shown as 2002~June.2005 statistical data of National Fire Agency, TV set caused
104 fire accidents. Although TV set is not the electric appliance that caused most of
the calamities, the accidents have cause people feel uneasily in the society.
Therefore this study chooses TV set as the study object and explore the calamity it
caused in residence house so as to seek fire preventing technology and strategy, for
and maintain safety residence environment out of fire accident.

2. Method and Procedure

Study methods in this program:

(1) Citation Review: Gather statistics and analyze the cause of electric appliance fire
accident and preventing strategies of foreign organizations according to citation
for reference of this study.

(2) Testing Analysis: Architecture Building Research Institute of Building Fire
prevention Laboratory with reference of the ISO9705 fire room test were used for
this study. Thermocouple rack and thermal radiation radiometer were established to
test the temperature and value of thermal radiation. Thickness of gas and index of
smoke poison were analyzed by gas analyzer and material index of smoke poison
testing method conforming to British Naval Engineering Standard NES-713.
Referring to CNS14545-8 “Fire hazard testing Part2 : Test methods Section2 :
Needle-flame test”, provide testing flame source for fire accident testing, imitate the
influence on TV set shell burning with light flame and analyze the feature of the fire
accident caused by electric appliance (TV set) in residence house. Probe into fire
accident caused by current electric appliance (TV set) technology modification and
relevant dangerous. Discuss preventing strategy for electric appliance (TV set) fire
accident and verify relevant strategy to make it complete.
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3. Significant Discovery

(1) Study analysis and citation review showed that the feature of the TV set after
burning was that a large amount of heat, smoke and poisonous gas would be sent
out in a short time. Take this study for example, after the TV set had burn for 3.3
minutes, the highist temperature was 800°C-900°C and thermal radiation in
neighborhood of 20cm was about 3.02W/cm?. The smoke and poisonous caused
by burning would result in death in a short time. Therefore, it is important to
improve the regulation of decoration material used for residence house so as to
avoid burning out and improving the character of plastic shell of the electric
appliance in inflammability.

(2) By reviewing the citation, it could be concluded that US and Japan are actively
advocating installation of smoke detector and were about to set up laws and
regulations for using of smoke detector because such device in residence house
could help people avoid danger and reduce death rate. 94% residence houses in
US have installed the smoke detectors and new residence houses shall be forced
to install smoke detectors on June 1, 2006. Therefore, advocating the installation
of smoke detector in residence house so as to reduce death rate caused by fire
accident in residence house shall be one of the most important task at present.

4. Major Suggestions

Study analysis and citation review showed that the feature of the TV set after
burning was that a large amount of heat, smoke and poisonous gas would be sent out
in a short time and shall cause great dangerous to people. In the light of residence
house fire accident caused by burning feature of TV set, the study suggested:

Suggestion 1
Advocating and practicing of fire preventing design of residence house
Modification on internal decoration limitations in Construction Architecture
Technology Rule Chapter III, 5: Middle and long-term suggestion
Major Sponsor: Construction and Planning Agency of Ministry of Interior
Assisting Sponsor: National Fire Agency of Ministry of Interior

Shown as statistical data of National Fire Agency, fire accidents in residence
houses cover about 60% of all fire accidents. As to the problem of whether
limitations on internal decoration material of residence house shall be carried out to
reduce the fire load of house and avoid burning out, the study suggests that at the
beginning of designing the designer should considerate preventing design of
residence house and modification on internal decoration limitations in Construction
Architecture Technology Rule Chapter III, 5, including installation of smoke
detector and extinguisher, rules of choosing decoration material, using flame-free
and fireproof material, reduce the fire load and cut down burning out.

Suggestion 2
Compulsory rule of fire controlling installation in residence house: Middle and

XVI



long-term suggestion
Major Sponsor: National Fire Agency of Ministry of Interior
Assisting Sponsor: Construction and Planning Agency of Ministry of Interior,
Government Information Office

Fire and in Disaster Management Agency of Internal Affairs and
Communications of Japan indicated that in 100 fire accidents in 2002, the ratio of
casualty in houses without fire alarms to those with fire alarms is 6.1:1.8 which
differentiate in 3.4 times. And Japanese government shall force the new residence
house and existing houses to install fire alarms from June 1, 2006. This study
suggests that fire-controlling appliances in residence house including fire alarms and
independent smoke detectors shall be forced to install.

Suggestion 3
Modification on Standard on Fire Controlling Appliance Installation in Various
Places, Section II, 19: Middle and long-term suggestion
Major Sponsor: National Fire Agency of Ministry of Interior
Assisting Sponsor: Construction and Planning Agency of Ministry of Interior
According to Standard on Fire Controlling Appliance Installation in Various
Places, Article 19, there is no compulsory rule for installation of fire alarms in
houses under 11 floors. Shown as statistics data of National Fire Agency from Feb,
2004~Aug, 2005, fire accidents in domestic house took away 226 lives in which 214
persons died in houses under 5 floors and cover 95% of the casualty during this
period, Since there is no fire alarm, to provide enough time to run out. Beside,
documents show that fire alarm can prolong the time for fleeing for life and
therefore reduce the death ratio. The study suggests that standard on Fire Controlling
Appliance Installation in Various Places, Article 19 shall include the regulation on
fire alarms or refer to the related regulation of installation of independent fire alarm
in US and Japan.

Suggestion 4
Manufacture the shell of TV set with fireproof material: Middle and long-term
suggestion
Major Sponsor: Electric Appliance Union, Manufacturer of Electric Appliances
Assisting Sponsor: Bureau of Standards, Metrology & Inspection

The citation indicated that adding Flame Retardants in plastic shell could promote
the uninflammable feature of the shell of TV set and prevent from burning. Most
shells of plasma TVs and LCD TVs in current market have made of uninflammable
metal that can effectively reduce the fire load of TV set and the harm to environment
after burning. Relevant materials using for the shell should have the performance
exceeding the demand of fire preventing set by Bureau of Standards, Metrology &
Inspection including needle-flame test and glow wire test.
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Suggestion 5

Carrying out the feasibility study of relevant regulations and installation of

automatic sprinkler in residence house: Middle and long-term suggestion

Major Sponsor: National Fire Agency of Ministry of Interior

Assisting Sponsor: Construction and Planning Agency of Ministry of Interior
According to the citation, the function of sprinkler is to control the fire accident

and limit it in the area as small as possible. It shall be very effective in early period

of fire controlling and prolong the time for the aged persons and those could not

walk fast to flee for life. This study suggests carrying out the feasibility study of

relevant regulations and installation of automatic sprinkler in residence house

XVIII
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