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Summary
Keyword: Automation, store warehouse, fire prevention stipulation

1. Reasons:

The quantity and kinds of products increasing, the land limited, the higher
cost for buying land, those reasons influence each other, the more products are
stored by the warehouse proprietor, the maximal warehouse are built. In other
words, the more storing shelves are, the higher store warehouse built. When the
store warehouse towards to maximization, for spending less time to taking
products, for reducing mistakes to picking or storing products, for hiring
employee less, for overcoming inconvenient because of higher shelves, there is
related system of AS/RS (Automated Storage / Retrieval Systems) [1] developed
and built. The automated system has already formed the mainstream of the
warehouse gradually, the demand for the warehouse increases continuously.
Moreover the warehouse is the important link of the domestic market between
import and export. For demand of logistics industry, automation store systems
promote the automation equipment to reward one of the projects by the Economic
Department. Box type, board type and one whole type (shelves for products are a
part of the structure of the building) those automation warehouses have already

been worked by the warehouse proprietor extensively.

2. Processes and method:

This research study by collecting relevant documents and materials, by
analyzing domestic and international relevant regulations, by group's mental work,
by analyzing expert interview materials and real case computer simulation, etc.

1. Collecting documents and materials and analyzing the regulation.
2. Sum up and analyses.

3. Interviewing the scholars and experts.

4

Simulating the fire situation.

The study method of this research is by collecting documents, investigating
domestic present situation, making group discussion, analyzing materials and
computer simulation, etc. In addition, this research visits and refers with experts
and scholars discussion meetings to increase the scope and depth of this research;
the step of this research as below:

1. Collect documents.

2. Investigate the domestic automation warehouse.
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3. Draw up the fire prevention measures, substitution and set up simulation
situation parameter.

4. Hold the experts and scholars discussion meetings, the suggestion that
the experts and scholars put forward, to revise the fire prevention
measures, substitution and set up the simulation situation parameter.

5. Computer software simulation (CFD).[2]

6. Propose the conclusion and suggestion.

3. Results:

Through documents filing, the present marketing situation investigation and
the expert interviewing discussion, it is learnt that the warehouse proprietor uses
the automation of ASRS system, the quantity is huge. And the kinds of ASRS
systematic factory brands for warehouse are numerous and complicated. So, it is
difficult to analyze and study one by one on ASRS automation warehouse, which
is under the condition in limited time and limited research funds.

Secondly, there are above ten millions of articles circulating on the market
(no matter raw materials, part, semi-manufactured goods or finished product). It is
unable to focus on if each product in automation warehouse is analyzed. So this
research is studied and analyzed only according to the present situation of stored
products in the warehouse. But in order to expand the future scope of application,
to help the government to stipulate relevant regulations, to provide the warehouse
proprietor for management, this research will be gathering the situation on
international representative categorization to carry on relevant analysis and study.

1. The storing categorization of the warehouse, mostly according to
national conditions of various countries.

2. The fireproofing stipulation of the warehouse in various countries,
mostly according to demands of people, national conditions need and
government's policy is different.

3. After analyzing various countries' relevant regulations, the norm of
U.S.A. NFPA [3] is comparatively complete, but limit and covered by
the regulation it more relatively, so it standardizes the kind
comparatively tedious and strict.

4. The general traditional storage, various countries mostly utilize fire
prevention facilities and fire-fighting equipments, to reduce fire hazard

degree in the warehouse and improve the fireproofing performance.
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5. Fire-fighting equipments and fireproofing stipulations in advanced
countries in the world are mostly for buildings and warehouses. The
relevant stipulations for automation warehouse are not much.

6. The workers in automation warehouse are less than the general tradition
warehouse; therefore if the fire takes place unfortunately the injured
people will be lower.

7. Perfect management, controlling and storing the type of articles,
effective environmental monitoring and perfect fixing management,
those could reduce fire happened in automation warehouse effectively.

8. Get rid of artificial factor, the probability to get fire inside of automation
warehouse is lower than outside. To strengthen fire prevention
management system in automation warehouse, it can reduce the
probability to get fire in automation warechouse effectively.

9. Domestic relevant regulations ' the standards in all kinds of place about
fire-fighting equipments ', the ' warehouse ' stipulations is already rank
in details at article 4, article 12, article 17, article 46, article 49, article
50, article 57, article 58, article 160 and article 190. But there is no
stipulations for' automation warehouse '.

10.No matter inputting, outputting, carrying or storing articles in
automation warehouse, there are all rely on the mechanized equipment,
and with the whole control of administrative system of the computer. So
the fires prevention in security is superior to the general tradition
warehouse, even the fire takes place unfortunately, the injury staff
members can be lower than the general tradition warehouse.

11. When the fire happened in the automation warehouse, how to guarantee
the structure security of the building, to put out the fire in the first place
and prevent the fire expanding and spreading. In other words, the
structure component in automation warehouse is unable to cover by
materials of fire prevention; therefore the automatic sprinkle water
equipment is one of the essentials, then to avoid storing a large number
of combustible materials in the automation warehouse.

12.1In order to achieve above-mentioned ' put out a fire in initial stage ', ' the
important influence factor ' must be controlled strictly, including find the
fire immediately, sprinkle water equipment function in time. The key

factor of those relations above is equipment and management.
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A. Factor of the equipment:

(1) The peak time of the sprinkle water equipment function.
(2) The water pressure of the sprinkle water equipment flood.
(3) The quantity (Density) of the sprinkle water equipment set up.

(4) Enough source of water to put out a fire.

B. Management of the factor:

(1) Effective distance between the sprinkle water equipments and
storing products.
(2) Workers management.

(3) Maintenance of machines, examining safety.

4. Suggestions:

This research is reviewing documents, holding experts and scholars

discussion meeting, group's mental work and computer software (FDS) simulation

and analysis. There are immediately feasible propose and medium or long terms

propose related below:

XVIII

1. Immediately feasible suggestion:

A. Main government institutions:

B.

Department of Commerce of MOEA
Assistant government institutions:
Local County and Municipal governments

Requiring the automation warehouse proprietor or the trade
union to draft the automation warehouse management standards in
the warehouse, including to control the procedure of depositing and
withdrawing products, personnel's operating sequence, the store
space using, draft personnel pass in and out the store area
stipulations, machines (oil type car, electric equipment and
electromechanical equipment), set up the standard operation
procedure that the fire-fighting equipments are maintained regularly
(SOP) , fire prevention safe performance standard build in the

automation warehouse.

2. Medium or long terms propose:

A. Main government institutions:

Department of Commerce of MOEA

B. Assistant government institutions:

Local County and Municipal governments
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Training the specialist examines automation the relevant
operation procedure of the warehouse and software and hardware
equipment security fixedly or irregularly, in order to reduce

systematized mistakes probability effectively.

3. Medium or long terms propose:

A. Main government institutions:

B.

Construction and Planning Agency of Ministry of the Interior
Assistant government institutions:
Architecture and Building Research Institure of Ministry of the
Interior

There are various machines and accessory equipments, Hi-Tech
industries, in automation warehouse, procedure quite accurate and
complicated. Following ' building technology rule ' 'general
provisions ' 'article 3 ' relevant regulations, it can solve the confusion
of government and warehouse proprietor about fire prevention safety
of warehouse building construct. Also to understand the automatic
sprinkle water equipments can function in automation warehouse by

setting up a whole warehouse fire prevention experiment.
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Q) BEEBUEEFTABE  ERALAAIBETESN > K%
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1. NFPA 13
#K % # A% #/Standard for the Installation of Sprinkler Systems (4%
G a2 K 4 AR E)

2. NFPA 30B
T %8 ho T4 2 M, $5/Code for the Manufacture and Storage of

Aerosol Products

3. NFPA 40

B A7 91 R B2 4R 4 B A B2 4 2 4Z % /Standard for the Storage and
Handling of Cellulose Nitrate Film
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4. NFPA 55
AR REZRBAMAMKBERUABCH RIE AR R
/Standard for the Storage, Use, and Handling of Compressed Gases and
Cryogenic Fluids in Portable and Stationary Containers, Cylinders, and

Tanks

5. NFPA 59A
Wik~ s~ RIERILS W R X AZ #/Standard for the Production,
Storage, and Handling of Liquefied Natural Gas (LNG)

6. NFPA 430
EAF R AR o 8] B AL H| 3R, 85/Code for the Storage of Liquid and Solid
Oxidizers

7. NFPA 432
£ 15718 8L & A #4 2 #7,.85/Code for the Storage of Organic Peroxide

Formulations

8. NFPA 434
£ 15 #% & ) 2 M, #0/Code for the Storage of Pesticides

9. NFPA 490
£ 75 7 B8 £, 2 #7,$/Code for the Storage of Ammonium Nitrate

10. NFPA 560
WA~ RIE S ERA N Fh AR A L2 M $6/Standard for the
Storage, Handling, and Use of Ethylene Oxide for Sterilization and

Fumigation

11.NFPA 1124
W~ EH G S EXBAIE XS B 2R E/Code for the
Manufacture, Transportation, Storage, and Retail Sales of Fireworks and

Pyrotechnic Articles
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Q) B2HAEMEHGERRZEBRAL %HLBELS NFPASS 2
MR e

() B AE RN E A A RL AR FIES A KBS X
RERBTRERE A — 20 EXHE -

(4) BRASKLBARFBEREHEENAA BRZZRAE
UBEABABEN > BLABRLERA RS ABRAL

G) MBEELTRRADAHA I LBARERB R AT RABZH
Mo REEENME > UERERBEEAIEL -

6) EEVEMBERIEZRALAKLR MV 2 HBFATHEMME
BER -

E. KB

(1) WMKBZHELBEHA CP 55 SS532 REMMARMAZEZ
R o T 4% MSDS REBBRERMBEHZES -

(2) shmT #5852 50 kg ABC GEKRRILH) BKB - HEEK
HEeFE EOomEk RBREAGELENE 234 &
Z K2 K3 B K4 B kKnBRz R/ EES - dE &/
#E B REME(LHEFERFER)E] 50 kg AKX BXIE
B AT AN 15m e

(3) K1 #80 K 5 & » 5 £A7F £ EhiEFERARN 100 m2eF -
RIFEXETHEZ 50kg HKE -

Fooaagho® R
(D) \CEM S/ ENE B EFATIEBE X R L IR AR
& 22A  BEHBMAKAKFREZZES,A 1I0m/20m
A ABBKARMEZZEN A 20m/35m -
(2) AR d o P RAILAFRTEE ZARAEEZAZT -

2. —BREBRHRKRERR

A X5 E
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(1) Bk B AR DNFRTRBRIET] & 1 ZHRRAFRT 2 sb R+
BRARBERZIFG 4 G ARALE -

Q) Ry B RIS » 3T s it A By K46 M
AR o BRIy 3 3R AR IR R R B A5 By By K AR FT - B R4
ZREGEHLERAAN FREH KB AEABHET B

¥ BEERBEZMER AL LARMEEEEE U SR E
WEKEM > ST RE B — iz KL ER
S

Q) PR G/ ERBR(REFEEFE)LAUH KXY E S
(#F% 32 %ﬁz%«ﬂ‘i) BT
a. PEARRERARRSRERERGY  HER/HEER
AR Sh IR R &
b. % &/#r & (REEH 2 42) L7 B TE B ISA 2830 2 B R
#21% 3m
ED AERHEESRAREMTEZMZRIER &
BABEMTES Im 2K BT H 3.330)
AN o
4) Br Ry B RANRH] » BENR 1 EEIEE G/ R (REER
ERIES 2R EEBIER/HEREFEREREN
XKoBnl: BEEEAEER/HR(REFEE)RALE
ERABHMAZAREREFTEN ARG EZLBERS
¥k 1
D OMSKXFERNEEG/HE(REREZE)EFTERE
B ARHESN IR R B ORARE 3m 2 RN

B. B&#KAL%ILE
(D) 2Bz KyBRTHBAEI £ 3-11 LHRRAFR
<k Rl AEREHBOKA L
Q) EHEBEERZ AW KAKLABBEINTE &
T2 R ET KL AR R 2 B —5k -
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C. BeGEaEEE

(1) 4B CP52 A gl @ b b /B B 46 AR (L4 3 B /80 1 &
BR BF & 2R B R BB R B Bk R AUSFRE AT & B 3 B 4R UK
BTXRANERM -

Q) BoprBEABeEE L2/BAE E S0mm 64 I AE T
“REF BT HALR” B F LRI FRTFHBERT R
# 30m o

() XFARTZFHKRA > AT b 100mm e

4) BESERBLAFEZTINTFRE L - A 5HNFE LG
BoOAKZABEQRERAAREEEIEALPKEAT
Z RN ER R GRS AR B R ER -

G) BB/ E(REBEHE2E)EBRIBHEHFET CPS2 £
21(A) B GEREZRA - HAEAHBMAKALREZLE
A7 & B RH] A 2.5m ¢

R BAEH
(D) BHxdl > LAFEREI R 3-12 2RE > wBFHS -
KB H I RBGHREFIER A% LIARBH KB RDRH
A SRZ AKX MR
(2) JBFHHE
a. EEHL (2F K 2) FAKABLAZNMAD » LAE
Fh 2 Sk 2AXHBE 0 MR B AR AR HE
Hos o LBERFABBMER 0 SR
b. #AEEME 2R MR T4 400 mm (&) X 600 mm
(%) RAFREEHE O (BTRKKRIER) LARRP
0.25m’
C PEANE—GBE  dEMAFRELEHZIHE TR
LEREIEMNLER —REHRE D (FF %R 2 Rk

2A) °
d. FrAEMEEHRE oL ELEAREAR KRS L& AEY
RXE -
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(3) BFFF A%
a. BEBMAKAKMGEZERAFREZTFLAABRRE
HFHES -
b. JBHENFALKLAFEHHRET.19 3k -
4) #EFRIRFIEH A &
a. EREEBZWKHEZHEMRGHE AR 5,000 m®
R @B A5 2 AR AR & A AR 2,000 m® o B
BaERBEFEN AL -
b. Rt XRFIEH A SHLAFE KEMR KL FSSD =
T2 R FRERREEK
. mItXEFHEH A LRI EFERZ KK R LZE
4@ SCDF [} &

E. k%
(1) s42E4K B SS CP55 #AEM K E -
(2) BEZ ATy LAWK SS CP52 & 21(A) &% 21(B)
ZHRE > BIRGFHEGERREHEMZ - £ SS CP52 2
— R AEMyEREZE SSCP55 2 v 5 g EWmmE o

Fo R KRR R RR2ER @iy X » BRE
L E B KA 0 SR E A R AL KB RE
Ré o KEER ARG FERA > BEHZ FEERA&L
KEZFEET ATRERAEBREZEENMELLE
SRR BB B R E -
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& 3-13 Mol — KB BEZH Ky BR DB SE

B BIK & iR £ 8 HIPKF HRES

BEME A B BEAED BEREEN
All Normal High
E45BREABREHR | 12,000 m? 3,000 m? 2,000 m?
S AR | FERASMH NC 12,000 m’ 7,500 m’
o . +Ref Table 21(A)
RABGSE 18 m 12m
&(B) of P52
FErEBERAMAREGRE | 12,000 m’ 3,000 m? 2,000 m’
BREAN S
HE LR | BT ERREM NC 12,000 m’ 7,500 m’
R _ N +Ref Table 21(A)
RRBESE 15m 12m
& (B) of CP52
FHERE | EHBRBRXMAREHE | 9,000m’ 3,000 m? 2,000 m?
AT H£3]E
Bhzad | FOERATH NC 12,000 m’ 7,500 m’
EE A 248 & K s +Ref Table 21(A) .
Lo e B ABEAT = m m
HHRX L e & (B) of CP52
FHERAMREGHE | 6,000 m’ 3,000 m? 2,000 m’
£, A
PHRER | 558 Ans NC 12,000 m’® 7,500 m’®
EATHR S|
- o +Ref Table 21(A)
RRBESE 15m 12m
& (B) of CP52
B EBERAMARGH | 3,000 m* NP NP
WTRERE | BrBRAKEM 12,000 m® NP NP
RABGTSE 12m NP NP
(BRI ¥ s o B s )

331 : NC= R%4] NP= A%
W20k BIBRAMAFIER 32.7@) A 1.2.39(d) &2 HRE -
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B3+ BEREARATBBEBEAR N HAZ —RAEMRERT (T2#

Trlz& 1A %k 1B)

& 3-14 ¥tk —RIBHEEHER

R4t E B o
BRME B KB R , FERBHFIER A
BAK R &K
<100 m’ no NR
5 5 a Smoke vent
>100 m”and <400 m no -
(F N 9B iRk 2A BRE)
s b Smoke vent
>400 m” to size limit of Table 1 | no
R (20% / 12m)
2k 5
<700 m yes NR
>700 m* and <5,000 m* yes cSmoke vent or + purging system
>5,000 m’ yes EIHEIE A4
BT <2,000 m® yes cSmoke vent or + purging system
AT
GFHTR) | >2,000 m? yes WEHEIE A %

(BRI ¥ hadk 5 k)

#1: NR= FEE o

20 AR BB R NEZHEL O Kok 2A .

3 REHE U RNED AR ERZ 20% 0 BB E N ERA
12m BEEEN LK —RFHH O -

HA4 BEHEOLBABAHIGERE 742 R (SEH XY ERT

& oy B B 3 BF34 4 o the)

5 + WEVFLALLABFSFHFRE T19 452k (B K ERMT

J W ilE BT ) o

6 F ORBERALRT IR BEES THEHARBKTEHS 2

AR AR T B &R o
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FZF BERBEMBMEKMAT

# 3-15 Mo G2 MR E S ERE
R g A% 22 2 B (m)
L& — —
E|I 20 L X-aL =¥ aEMES

1 4.0 3.00
2 3.0 2.25
3 2.1 1.60
4 1.2 0.90

A LT RO A5 AR RE A E 2 F AT Ao T2 AR -

(B R RIR - Hhadf 38 By ik )

& 3-16 Hhok b7 X AEBEER G ERT

BEgE AL 42 3 B (m)
BEEZ A% — —
E| 20 L X-aL =¥ GEMEES
1 3.5 2.7
2 2.6 2.0
3 1.7 1.3
4 1.2 0.9

SRR W N T AR RS SR EE TR RS

(BHRIR ¥y 5 i)

#3-17 ¥ihk BB KA ARZBRFIHH O ZR

RAEIAR & M 2 B HRE O KO

BB P AEAT & B A Sb BB BE S 0 B — I
FHd o(BEAAKTFREAEZESE
OER > HELLSRENAA B

2.5% 12m
5.0% 15m
10.0% 18 m
15.0% 21 m
20.0% 24 m

(B M RIR - Hhadf 38 By ik M)
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3. KEFR
BRI R GZH KAEE

(1) B k%2R eI PIFSSD) L R ZF FHRTLAEAILE A
HKBERE - EHFR A X EZANARTBRXIERLTH
EREHHABKRAERRRAOE AR EEE > 0155 B
BOLEZH - AN ETRLEEMXENRALET RS
B UK & S B AR K356 F BB H By K > SRR B B AT
SSCP 29 4 By R B B W By KBS A7 2 2 T AAIRD < D
B ASER R EERB TR EREARSEENE
XA

(2) Bk > TAZERT LR AT 89 By KRR B R > RRHARE
Ao

Q) D2 HHAEGEELBAEABRT RATEZ A EHE
SSCP 29 45 5 % 85

* 3-18 Hhod i By B KoK %48 B R T

R FFEEEEpZRAE | EEREHZKRRE
1 38 /s 27 1/s
2 57 /s 40.51/s
3 76 1/s 54 1/s

4 Bk 95 1/s 67.51/s

(BRI ¥ hadk 5 i)

4) ANEZRNERBEBEALTALTENTORBRGELEY
ZHRHRRERFFEZ AT LRI A -
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F—th SRR XKAZZLE

KK > FRRRIG 2B R E AT 0 TR RR B AT
KB BT G BRI MR K S do RAEBPRF R T > SR K KB AR -
B MR % 0 M PR I 2 2R 98 4 0 R R TR B Z TR 0 iR K §
BRRBRBER > CEREAEMEHIZ - BB EREZ N B HFKR
HBRRE K EIRZANB G THMMIBRRER D - B LB RHRE
BHEBE KRR REB2 3 BREBHES B &2 ik KEE -
— B E B F R KA

1. HBAKR -
H % % (pump)
HHER ALY
H B e
BEBKA G -
HPrgKa e
HErE e
K E
RS -
HIEHL BEH (W ERFRE S HHRE) .

e e T

_
o

—FH IR BB AL 0 KGR R R B R B Ak
o F AR

L. KRAEHTE AL HE - HAS -

2. BEHAIHmaL -

3. ZRKIBKRBREEKXEDIRKER -

4. HHEEWA LR (B XEHE  ZHEHFE - KEE - HAE

BB BE) -
5. REE - BHH - AAREMER
6. HABNCHE ~ RJBRACH] ~ A A K PR E B P Ao F o
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7. HBR-FEHBAETATRE - TRAEBRXITRE -HEHELE - BE
WA~ FHMRFLIEFH - AR - ER -
8. ik -AeEM EME -

321 AEARMEE A RARERR
1 BRBRKASG HHEHEZMETREALEy -
2. BURKBKZS%  HHERsBXENAGE S -
3. RFERKAS
A DR R B A0 G RIHEIR AR
B. TAALE (WwHBR -~ mkM - Eoik - THLBPERE R
Bz EBEy) -
C. —#& T (kotk ~ RBFGKRRD) -
D. ARxE A8 4o XKAT BB AL (propellants) ~ #igig X Rt % -
E. AN Al B sk

322 REARBMELE AN RARERR
1 BABBAHGR  HNRHESZME ®A  RELENHE
ERBEERBRZESE  REBETAEASRES 0 A HT k48 I
EHR e
2. HtbhafiiER et oI EE R EHIEE - T EE R TR
EHATE C ARABRERARABEELE -
3. REBRTHNARMZ X ERE S H AL -

323 BARTRAERBIREZLLE
1. 28 HBAREHRE%AMRERCTZ LK
A fEBRF & NFPARTEMME R ABRERT LT o
BRBKAGK  BKRKEZS - KFEBRKZAE -
B. £AARF @  HIHEARBXREFTHEZAMU AN SFHBE
HEERAT R ~ B ERATE BB h I EE £ T L kEsT

K
LF e
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C.

FEF BB EANE KR

NEH R XA ERTE R UL %M
RERERE -

2. £BME NP EE AR LR

A.

ARAETEREAMZ T KRBEEHIE ) R X ETRA
NFPA 11, NFPA 13, NFPA 15, NFPA 16 & NFPA 30 -

NFPA 318 454 F $a f & fuy p538 4 (Standard for the
Protection of Semiconductor Fabrication Facilities) -

NFPA 471 .46 % & E4H FH& B % TH &% (Recommended
Practice for Responding to Hazardous Materials Incidents) - *
RZNZ HNEFEEMAGBRALEHEFUE > RETH
NS R

BAZHG @M% > BRBBIMETITHE > M) ATy
B PRS00 AL o T AT LA M B BUR 2R -
BABABHAZHE  EN2EAZHBEREREHK — -
T BRI T A BH B B R BEBHERIS
BEEBGHERR > AHRERNEREECE =8
il A

BAy o T femaiil TEAE B KEARZ
Brab ) o AR T ERZEAMZEE KK~ ek BB IL
ST 8L BHREG

NZ BT REGAELRSHMEFZ MM ELHET » P
LRERGERAEMARE  BELRUIESMEEEREME
¥ 2RKF ~ LhRBEE ARG ERT 0 LA
RECE R FhAE YL S I

NEEHFRERBEZNE > BEESRGFAAMALL L4 -
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324 2R BREYRERER TRz AN

72

L B4k MERES

EHBEENS BHAXEEM > M- EHERD - —BH K
RKEWIE ~ g RRA B B EEABER -

B KR~ NB BN
B EAY BERAS R AR BARERBREZEZRLHEN
RRBEEREVEFTR > BREXSBNAMBLGRERY - BF
REEA B EILERS BZME > EARERIFABEE D - X
ANBZ TAHEHE > FHRNEMBRBEEEIR > RIBERBZIEH
B ERRBRESE HAGER o FRFHAE KR S LM

MILER K LBIMIF > B RIERFHERKE » PR EETLEZHE
HEZRGITY

. Beuae EhHES

BB RMER LSRR S B A m LR AR ALERE
EFRZHM - HRORBIAM > B4k HilRXER
BAEFH -

- BUEE - E8ERMK

BB EEMAE AR ARER - BT BRANBMBRNET

BEREXLENRMEENZEHEBEG R A BBEZHGE > &)
B sb i 38 2 raage i T4 50 0 B B bR OKGR B AR BOR I F AR S
RABHZ WHBH B R ELEER Z IR - RIS BB R
BHEABRSIEAZLEN > FH 458 BFRARBZZEMERZ
st A R kAR A 0 B G K RAERE > HNHMARE S
HEIA KB R G LB EATIR KA ¥ 0 M B0k 2 A0 3R KR I
XKEREZBE  EMERKTERARK > MEABGCAMY
B R KRG Ao -
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325 ZRAEBMHRKREZLE

A A B AR T KRR A BOH i S B RS o B ke BB T
KRB AR Z A A BRI WERERACRAE > TRET R
WANZERLREZHEE AL ME -

SERAAMAHED KRR - HHRERE AR HEZEEmE (045
AEBKEE - B KB B KBS RPIRRBE) SHBE  REME
R ARG — Z AR - THEITLLH S - BELSRXELRE > KRR
YOHRAGHAFTXERNRET > ATBLE/REENE > A TEARTRR
FRRMBEHALARERABLEEME > A TEATFTZRRENRABUTAER MW
ZAMPIRAEEB S - AR UARAN - FHMEALEARE T ZHER T
HATARRALE > ERMEAERREENEH - AR RRB LK ESZEH
A KRR REH > BITEEAHELE > Wk 3-19 Aiow ¢

#3-19 £BAM P KR T2 Zbi

A B HB | PEKRME| AR | Mk
— i et TF R B © © © ©
et SR Ry AT © © © ©
HEERIMAE © S © ©
AR RBEROEME 2ZME % S © ©
AR LA 2 R R © © © S
R F S EZRE © © © ©
B 15 35 PR B Ak 2B 5E © © © ©
RS EBEREEZRRE © © © ©
BEHAKAKZRE © © © ©
H P BUK R Z R © © © ©
KPR AR A 2T © P © ©
ho B FE KK EZIRT © © © ©
KRR 2 © P © ©

(B R ARIR AP R )

w0 TO, KA EAAMARE - THO RE D ERAKE -
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HAOEELRBMT KRERT X4 FoBRRMHEEE EX R
FHRREETG > GENBENAEZR ERZSBFTR ) KRRLEES A
MAER AL AR R TBEARY R, - L2 %R A
IRBE G LA SR EABERTUANE  ERBELEREL & FPLE
ZHEFERRE A LREBRBA RN A A EXHH IR
BN AR S R H -

HERo HHE YR ERER K > & FHRERRS] (flho : 545
ZRGEHE) c BB E (Fl4w 0 2B NFPA) #HMEF 40 b A e A Z 848 ~
HAE REARMAEHEIMR > S TFTUF R AN EEHISE
BBGRERIAREAN  EREDIELRELT  $EESEAZAEM
mAEN (REHERERREHE)  TUARHZ EhrEaEgRD - R L
PEEHMG BERBY N *LE -

Wb EEESHERELEME S HEATK  MEMBRNEEZ
Em# g (BEFTE) BIH - 2 RNBHAR A THREZHLAS
MEETEED RS > AKREATERAR (KREBEHAK) - #HT2 &
HERBERAMBAE  FREHA KL BEN GG N T = KR
BLREREMNAABIABAGHERS B TREXEEERER
MAEZZEY > MABRLERZED KL  BE TRBRAHREHRMEKE
R K FEERRF IR » FEATEREXTERIE R - Bk AR
REEFR AR R THbREHE ) R THEE RS RESHH
ZHERAX T LEZHREERS -

R ROKRSEELBRZXRALREN T BFREEE KK
%o ABRBRABGTHRERMMIB A > BIEEH KL ZBUTA M R K
W REZHZABHBUKASR (LIBEERE - HHUKRER B EREE

£) AHER2HEF % c HRIZBRAEMBKAL (ABHERBRKEZ KR
BEE AR KAL) « RNMEGERREZEHBNRR  REHHFAEFRK
RE O RBHEBARELZHR - RLERAUNRBEEREZIGEN L
BYER COyRKALKIKRFERKA LKL -

74



FEF BB EANE KR

EhEBH KR MAHRAE T sREEREELERaHBKZSL
BABBAKAGZIEERES  £HED T BRK ) A T A RER KT
Z B AT AR ER R TR B RS, -
BATRAT R EREZBRE > LiE £ B ~ Mhvg B b B ARk

LB SR FREZ MMM T ERMRENERAFE R
BRAHRRARZ - AN ¥k ZRETREFADRME o PRAMITE
ZABBMAE > KEAEREBR NFPA PR A - K> St AP RRA
(BELABH KREZMAE) ME > BATHRERLRAEDL SR 2 5@
MIBETHRE  RIREBBHILRHFRERBEEY LA BEEY
ZAMEL TRBERRE -
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FwF AHLEHATRBENS KL EH o

Fo¥ AHLARATRBANSKE R H

% ANAHLAMAE

2&*%%%@@&1@(%4&%@ jb—rﬁﬁq /%H@_ ) }%2§$%§i%+%i&?
i ik (ABMREMER)  ANERNZHESE KX
el SIS SS T T,

41 BN AT RAER

AP A 3]

By bk EITRHNE | BERM T —H bL—4
3 B B ] 98.06.11 ERESE #17 2R %
AR K 23 20C) | AKX SEIBER
A4 S J& R He ERINC e

(B R RIR - AP R R

AABLEHRENRE 97 £ ARESG—KTBEHH  BAN
BRI A B K SRAR F 0 SME U A ARAR R AR B A A TR 0 &
BB KA R ML G RBIEA EZEH -

BRER 1T R BREXAABBMET L& 837K HKRMHE -
BBREXELEA =B BXHELSREEHBEZRIIE O > dFESX
EABEEEEEY (R) FHEEHAHH () B BAREXER
BEESH MR B ABAE LA B¢ S B 4E L Sy 4 385
B3 o PRE R ZARARR T AR LR AT A 2 BBARAR I - A 28 AR
HEAR > BBRAMER GBS ERBKETBEHIER - oo
B P T
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Bl 4-1 A#ekEsE
(BHRRIR - APPSR E)

B 42 i@ ARTE

(BHRIR T AR EIE)
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B 4-3 s E Bz
(EHHRIR T AR Ae3E)

B44 HEERBREIERE
(BH IR AR RREIE)
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B 4-5 B # LM E &
(BHBHRIR T AR AL

WA

HYDRANT

®BIEAXN

OPERATION METHOD

L B N

B 4-6 B ENZXA RSB EAY i
(BHRIR - AFFREEIE)
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FwF AHLEHATRBENS KL EH o

4-7 B B2 E% A MK S
(BRHARIR ¢ AR AT

4-8 G —%

(BHARR - AP EE)
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=% ARSI KERHAR

HRAR Y BUR K By F AR oK R gt Bk [P BUm o iy & 2SR M
48yt http://www.nfa.gov.tw/index.aspx] > & & &£ (87~97 )P K §
B REH B 9,670 40 BETI T ABY 191 A 25 ABY B 603 A
BERUMMBAEFTFHOANEE BB wk 42 /0 5 b B3 KR 43t
ERTh o GHMEXEFHAREDERANGRAENEE - A5 BB
HH S EH 87~97T FREM K KR K yfasst > wk 43 BrEH#
WE - PFHEFLHE T2 AR R TREALKEMS S SERREDRXGHZ
1957 % (A ¥ B R&ET%)  TRAEHBEENAERBRE R DA KT
R — Rl BRBREEY B8 E ERME R T RFHET > RERET
BEAGHMERERR HHRRABRDERBRERFT AN > KR E
SEEAE B FRBEAR S E TR R EN 0 — B A KA
BRABEGGCRMEREHRK > RT DR -

£ By K& 2001 £ K R4t B 0 £ 47,785 rey KK FH T Bk
BKEE 18.1% > KEATARERBERL 234% HL& & §FAH
K EMMIB R & 16.7% > BEL F = - [24]

£ B K &7 1984~1989 x4 0 A H AR KR (AFEZEKE)
ByAL KB H#I8 K £%8 0 BATHIN b ook 4-4 AT o BAZEREER

K KRB RAMMIB R F AR KREMLE KRB RSG  EFLEY [12] -
ﬂx%~%%ﬁ»%xﬂ’r*4%ﬁ BRI AR BERRZIAL
BAEEAP BRI T3 > 1999/12 -

A 1997 FELRTERBE® (RD 9K K&zt BT RHBRELEY

KEEF P ERZEHKEBRRSARNE MG k457 - Bk 45

Box REABERS  KEEABMMBRALALRGEY [25] -
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FwF AHLEHATRBENS KL EH o

F Ik FHBA 1981~1990 £+ F- 1 » -8 o fs S i iTrafies K %
St ot [26] © 40 0 BEK KA HRAMMBREIH Wk 4-6 AT
BB RERMKEBEARREG L ok 4T im0 EPREEHLKE 29%
R BRBEREEY KL KM R 48 Fom > — R EEM b 27.5% >
btk & 0 H8kde b 13.2%kZ -

BB RBTERESR 27 BAEE K $BFLE A 3,000 4 -

G IR AR AN K S PR E RSB TFAT

— ARBREIZREM > RPEMRBBAAGELLMADS - Db
HEES > R BBUL - AR T L £ 5 0 L2
BEBME  BAREKE H A HIRRIER -

S BN REERRBM Y AR AR E - LRMH  BRERE

WIATMHME S KBEVEZRT -

CHARGHREEALSEE  MAXK S AERER  ERAKE

TR ERAGR B GHBUKRBEEEH LR > N4 B % ARt

o SRARMMBA  AREBAHRE -

V9~ A A 5 P 2B PR AU R X AR 0 KR E T B AR R
ERAKEARBA > ARMEES -

B Bl EMRE - BB R S F s AR RN
WMKATBAATEE mwERHOY (B~ F%) > ok idmohgz
BKATE » AR o BB NGB B R KR
£ Ao H ¥ o

1t
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®k 42 £8WE 87~97 F K KB A - MHIB RS X

. N Kﬁi RTAS | REAR %iifi %ﬁif (i m;r
87 & 14,555 306 763 665,781 2,216,852 | 2,882,633
88 &£ 18,254 230 644 668,680 1,942,563 2,611,243
89 £ 15,560 262 732 628,279 1,715,507 | 2,343,786
90 & 13,750 234 806 940,277 14,621,457 | 15,561,734
91 # 13,244 193 664 514,046 1,683,096 2,197,142
92 #& 8,642 228 768 561,589 1,582,175 2,143,764
93 & 6,611 160 551 303,696 1,785,795 2,089,491
94 £ 5,139 139 532 439 984 2,383,446 | 2,823,430
95 & 4,332 125 471 287,059 1,271,801 1,558,860
96 & 3,392 120 398 257,934 1,034,330 1,292,264
97 2,886 101 304 180,607 1,294,288 1,474,895
A % 106,365 2,098 6,633 5,447,932 | 31,530,575 | 36,978,507

3 9,670 191 603 495,267 2,866,483 3,361,682

(BRHRIR B3R 43t -4R) [28]
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& 43 6 BHE 87-97T FRFEM K IR Ky BRI K

A (REEMBEHN L)

R KRR T ke [ wa | mE | e | TRA N

wE | x| s | s | s | g | T°
87 5,671 2,524 1,118 76 304 123 1,153 373
88 5,969 2,495 1,279 94 357 187 1,167 390
89 5,216 2,156 1,031 85 249 136 1,172 387
90 5,075 2,095 1,157 78 255 163 964 363
91 4,499 1,961 888 89 207 170 835 349
92 3,754 1,613 692 66 206 147 748 282
93 3,340 1,363 786 65 174 86 599 267
94 3,054 1,262 771 69 155 57 519 221
95 2,746 1,104 617 63 150 36 534 242
96 2,200 889 452 54 126 38 418 223
97 1,885 791 380 44 95 41 385 149
At 43,409 18,253 | 9,171 783 | 2,278 | 1,184 | 8,494 | 3,246
Fi5 3,946 1,659 834 71 207 108 772 295
ZoRtd] 100.00 42.05 | 21.13 1.80 | 5.25 2.73 19.57 7.48

(BRHRIR B3R 43t -4R) [28]
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& 4-4 FB K& 1984~1980 F 2K KRB ~ R EFMT &R

%R A2 KR KRR | (%) | HBARLFE(BHET) | HBI(%)
1| AKK&gmsek | 8,100 24.5 191.2 37.0
2 K~ Ak 5,600 17.0 56.8 11.0
3 LY 3,600 10.9 31.9 6.2
4 H bk 3,400 103 69.1 134
5 WEE A% 3,200 9.7 61.7 12.0
6 RKAE & 2,500 7.6 354 6.9
7 ho B x ph 2,000 6.1 33.8 6.5
8 #EK 1,800 55 9.0 1.7
9 F el % 1,100 33 8.1 1.6
10 HABR 700 2.1 8.3 1.6
11 RARERA 700 2.1 9.9 1.9
12 * B 300 0.9 1.1 0.2

& 3t 33,000 100.0 5163 100.0

(BRRR 2B KG » AFFREE)

& 4-5 ZABTXRAMRE e (IRD #1997 448 BRBXKGH &

JF3% BER&HE (R) PR KL% (RT)
1 0~15 96,860
2 16~25 327,000
3 26~75 1,000,000

(BRRR: ZRTERRZCEAH K@ AR EE)
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F 4-6 FEMN 1981~1990 F oA £ K EHF B HIB A 45

Sy 1990 1989 1988 1987 1986 1985
KA 38 28 31 31 23 27
% 40,000 | 34,000 | 26,000 | 70,000 | 26,000 | 20,000
(ﬁé_/{i:‘%é%) b b b b 9 b
Fby 1984 1983 1982 1981 #a st T34 4E
K% A 23 31 39 19 290 29
% 50,000 | 195,000 | 26,000 | 17,000 | 504,000 | 50,400
(f?‘i/fﬁ:;f‘ﬁ%) 9 b b b b b

(& KRR

: Fire Safety Science-Proceedings of the Fire International
Symposium * K} 5 2 1H)

F 4T FEMN 1981~1990 F A E LMK EHEALAREAE b

#2 KR, K% A # B ath (%)

T RHK 84 29.0
TR &% 27 9.3
1 AR 26 9.0
72 R AR B 12 4.1
NI K 4 1.4
R IE TAE 11 3.8
ARIETAE 4 1.4
R 5 1.7
BR e g 9 3.1
B %k 7 2.4
R 19 6.6

R A 82 28.3

R4 290 100.0

(A RR
Symposium * K} 5 2 1H)

- Fire Safety Science-Proceedings of the Fire International
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* 4-8 FEM 1981~1990 F 2 tE A 54 K % 7] Miah 2 48

#oFFE R BREE KR RE BHl (%)
A 53 11.0
&y R o 64 13.2
B o 28 5.8
AR 51 10.6
B 60 12.4
%4 & 27 5.6
F e 5 42 8.7
AM 25 52
—fx LK 133 275
R 483 100

(& # R J& @ Fire Safety Science-Proceedings of the Fire International
Symposium » K} 5 2 1H)

88



FwF AHLEHATRBENS KL EH o

F=6 BANIXERGTH

FREAEERARAELREEXR [29]

BBEERATAEREEAE &M 1400 M > & 24m> FHTF F o
EFEMAMFGRREL > SMEARBARIDANERA L5 EH R B AR
EZERRRTHATRRMF B4 A SRR FIL501E At @ R &g
&0 AR T TR o BIRAKRESE G445 Las A KRR - R IE B F 4
BEEH X BHMBEHEIHE BERAEHBREE BEIXASE
BRMAE -

1 EZ6IAN
2002 % 12 A 14 B 17:55 » TR @b EoA A B TE %
RBERBRRIBPBEALRBRER L ERRG—FRKE HFHT 1948
NEE 0 At EHEAE K 5000 BERATc AT T IRMS SHBER
SR L BN RE 8 17 18 SRR 05 % 4 A oo T e 34t 4 A8 R 09
EBEHEHAAEMBE » 3$ 300 2 ARKEHHEME » 4 MIE
TREGEIE S HRTKE -

2. EHBE

2002 4 12 A 14 B 17:55> TR By @8 M 3 E 3R %15 4
LHEARENEEILFERBAESE - WA TREFHKE 2 @i
BEE | mBRSERAHER | wmAEXAE 3 58K 2R
Yo TRCH G RGBMEGIE  BFHRALGH N RES BRE
TRARFNEIE » SLBPE KB e B RA R

ARAE TR By e o GEE RN K~ RER R E P
T 18:02 Bk Bl P RAEE S H R 0 A 1 #mR KRBy
B2 XX NHER 1 T FayEHE > 7 18:06 3] K35 -
BAHE > KMCREREZEMFRARL RO E®R  AHHF R
BE T ZRIRE 20 stk EEBHAHRABRY -

89



BELB I KR ZHAE

18:09 K%, & 232 R/ 24m S S EAE XE » It HEEE
o ABEKSSOm BB EXTN > AR F@E o HiLEds
FEHRRT T 7854k

A BHRGEXKLEERAE

B. &K SMEMI HB Ik BB K

C. R R30Iy B by RiE § R R aY 0 by BoRGE A
D. A& IEE AR X EBIEERKBETH -

() BRAHKALLRGHERFRESFTREIERE  SLAPE
40 F B 1000m 5B ey B R MEME > AR E -

Q) HHrHEEHED L@ - REBK  #HH 24m Fa5HE
B RBEAE E ) R N IR K

(3) B K35 35m EHy 3 SR TR MEER > APyiEiE)E o K
b @ 500m R &) FERE T P ERA ey K ERE o BB
FHEMERIEET B E L R EBANE  #
oK 48 G £ b 0 IR ERE B[R H 6 o

(4) BEAXRBZA B hEmER BE AL BAE
B KA R AT KA R o O By Bk B) A 45 8 X AKAE 44 Sl
#3200 may e B KB RCK 0 4 d b BT IR T BRI By R
A BAEANKTAE

S) MBFEBRK 2R BEZGEHAT @I KT AL
BKBRII AR - BT oA > EREAABRTBRANARKT
1

(6) HE|RA 14:30° K44 19 N5t KHAF B4 H13E%

X TROH R R BRE

3. ¥HEde kKRR :
HRANBR L RE BUKTH - Ad B85 58 K
%o K% 24m Zay RSB - ML RAELA B3R 0 SN
%%%%’Eﬁ%%@m&%%%’ﬁ%%ﬁ%w%%&ﬁ°

90



FwFE AHLAHATRBNLKEER S

4. HBRKFHFEARRE
A BEAZBRALREEULE  RE LRI - FHK
KA AR R - RIER K
B. BB sMEMEAMK R AMIIRZ M R IGHAREM > 28T
TR A KR RSMNERF 0 KFE BT BOE WA A
C. HARZEEMDTE R KA EE » K8l — 4 R T -

N VTEAREFEEFLCEARAALAEXR [30]

L ZHI8AN

2008 %7 A 17 B 12:20 » ¥ B Kre ELHAE EALEH A% 3858
REBEBOERARNNG—EERSEEFEKRE - BREZHHY 8
AR A B R K G R R S 0 A KR e — BB R
BBk > BB EKEHY 2000 FHF AR -BRAEBE SN B LR
b BE &AL - B8 T 50 8RRy £ 0 300 AR
HBEANBRRABRK  KEED 1729 eakdediiE > EE2NKAED 22
B AR -

MAKEBEAELETF NAETEAGT - RKT P BE SR
—ERAR KGR TETR  EY EABRKGHHEAR » #ER 3 L
HHHRBLET I LHFHRE X -

2. #REaEE
2008 7 A 17 8 12:20 » E&FH A% 5 119 54 P o#d 0
BELRBONTAPBOEARNNEREREZ R - 2BHY
PR ARG 8 s ENAARRY  FERXKEERN KT+
7 6 BEBEAE KA 100 /A ROE oY T P o 2857 AR % 2] #40R
MG BSLBp R TR K aArnay g B §ie o B RGK
F BRBT > LRBEETRERBSE -

91



BELB I KR ZHAE

92

B KEREIEZ > ABH PRI E R IE BEEHY
PR SEGRERE  UAA MK ER B AR HA T ELE > HH

BRFHA AN

B kA H s ik K8 0 BB T S0 i

#0300 ERALH B A B BEANFRK ©

A2 Ki% > FREUR 220 AR KRR A6 E RALR R EREL - IBARIEPT
LR HBREER R B > F 20 yAEHARSTART—RE
Bl o FHENSPIATOIALE A TATERIF AT S AR ZmE R

FL ) N H AT

14:05 £ 4 >

16:40 £ 4 >

15:00 24

17:29 A 4
22:00 £ % >

RBEH BB E 200 Kk

KERGRAFAES  ERHHHHREEALR R
RRK > BEN—# 50 AR K8 ELLEXKET R
PRI|T > s A B E eSA B8] 0 B E IELE
KB B R B BB PSR PR R AR B A R
Fosp 2T 0 BBHEIARSE I ABES - N
BOBEEN  ASEETERAGABEERE S
BRH KRG REARBRREATLES THAREA
KT K o TR b SEM S A ReyEE e
BIRTF o Mgk K ey A o

AT EERZIFEAALR]  IEAERE—F e
ABAEAEFESL AP RAFNE—FRHAT
1

RIGRARBERIE > B EEAARBFHER > a
TRIRR R B4 By A5 SEAE TR 8 — RN
F o RN KA -
RKIEABIER H B EFHRE R NEERK
BRRBKAEARER 2B TABRRERS Y
FoBaE KB RR T RKZBE B REYE
AR BIRARZE T HHL -



FwF AHLEHATRBENS KL EH o

3. AAKRBE S K
ARKEREASRAETHENL FKEHL 2000 FF AR 4Bk
A2 2 AE AR 0 1000 HH B R ~ F R BILHRIE - £ ERA BB
THRMAEBERRES  HETBE— Mol > A7EF RIEBERER
ERBR -BERIMFABRBAGT  HIH AR RMIEENER 3 A
et 8 AEEEH 1 Bl

4. ERARLERRA

A BRBEEBAKKR  ERWBKERLE  AWBREKE
BAAREEATIRK » BRAEEBK L FLHH -

B. BEMMMEMZXERKSE 2 KEBFAFRRARREKRRE
BIEER - EHEFEL  ZABRBRABSAAHIFCIEURRE
ZHEBMHRELABEESEMRK HEEERMTEREET T
BRRBEABBERZ— -

C AREAZAEAHERFAHTRGTHRR » TELSH R
WoBRTF2H05 5 KEAG—REBRARGIIEIF %
ERE-REOB K K082K FH 18K L 120 WM E®
Eude iR E A o SE A S ST B E R -

5 ARAEEMBIHEREXE [31]

I B RMHERA
AT B R 1960 FX 0 B RAERY X 5 BRI IR
BERMRI|EIF R E - AT HAER 1,579 m 2 £ 54633902 m?2 &
HIA — BB s AR R R MR MG -

2. RBIEAN

2007 %6 A 19 8 » —FRMAER G EEAEHRELRE
BGRERBEAXKE BNBELAHNWHBE  RPENBETHRL

93



BELB I KR ZHAE

FPLHFRERE IR TRMEAERLR - KEREFH 3 T LB
PEHRME KRS > BB PR A LB  ABRBRSGE TS E9
M ERB Ol B A BB RREFHKRE -

3. G

2007 =6 A 19 B8R 19:08 » & 88 &I ERIEF A R 8
EHARHAKRER - ZBERRERININ TAHCR EHZ
FIABTHEB -ARKEFEAEEMAEZEY B A LBPRERE
19:10~19:13 7 » F 334 By A A B Br 2|32 3.5 -

HHANBRMBANEROER KK > SRS R Mk
KM ENRIIBEFSE » AP KR KRR - A AR TR MR
BRI AT R R 6By K FTUARYE KM - 427 KR M L 2 5 K P
BAYE BHENBNMBREZHLE  BRKEGLEIHIEANR
G AR > G R A B -

HEANBRBEZUARGERENRIBEFLRERK 2GRN E
bR 0 R R E RIS BT B 0 RGBT A
BANBEBEMGEE  TREBRERENE  ARKBREL K
NS REATE ] o

19:26 85 > 911 54 v BB BRAES HELENAFELG L
Wl BERIE o NG REEN  HHABRA
TEH T BB ARG > N 1929 HERLEZEA
B BB R AFH AR RN T ARKEANT -

19:32 8% > 20K 16 & #H B A B BATRIIBEAZ IR K » LIFIR
FIE AR A S AR A 9 BT AR AR
HEMN  FRERERLERM - FA L HITAR
24 FPERRA B JE AL E P B H AL A B B HUR
o Rk TRMERARE - KEHFEH 0
EMERRERA  KHBRERRH v -

19:38 8% » RIGHEHE BT T LA HHTABR S BBAEEY -

19:41 8% > BRI G I A PIRIL L > wREMH S -

94



FwFE AHLAHATRBNLKEER S

19:45 8% > BTAE3 » 4B 8 P E AL K 20 A A B S
RGEELREG L -

22:00 8% K H 244 RERD T OBERBLFHH AR

23:00~23:15 8% » R B HH A B EH -

04:00 8% - R R H 5 A BB -

xm

23

4. e KB H :
BABBIFEWG 0 BRAKGRAAREINARIGEEERZ
%

Wi O UBREFLEERBEIREE  RMUEKRE BRI RIERS]
BKE > AR BERLEE QGBS %ikk%/iﬁ/ﬁﬁ

5. BARKEHRARR
CEEHSEST
RIVEGFRE R LA RIS 4 B E Bl %K
SR EAKRESRE RAEF AN BBEZABLAL
WAKRAERE > RERAFESREBHEEHEMND -
B. By oK P ikE4F
PRIIGE 772 B R K A8 A 0 > o =B By KPIA A ST &k fE
B R KEEHEE > KR G o
C. RAEM A FR K&MH -
BRRKZKEERBEZRAE > FRER 8 BB IEE > KK
MERRAEH HRK > EEHR RO RE

>

BN

PR =EEH > BEXT X HETRY - HEHKXERAARE 2
TEEKRFES A RO REREMBBIRAABG T KEBE XS
BRBRGTCRRET :

95



BELB I KR ZHAE

1.

96

B B KR s R

ZH P AFHBRKEIBEREZAXBKERREEERL > UABN&
HEAEKKE B E —FRBTRK  ATFRAKTLRREGER -
BRAEBGH A EEXBREREEEATA BB BRKE X
BERT 2R EERBEBRXEMARL  §XKEAERERE
TR G R B4 Fre 2 E R R TBORK KB -

. MR KAE A R

Ep v REBERRKAEN TR FREEHE S ARFTHE
Bl ooow B 1.8 B oKk kg - KB BB ERA - HT A
BRI RRZEMER  HBREABBRERGRE

B oK & B k2
EB—FINEEF KBRS > B =P KPS EEEMA
BAHEHKEEREZER » KPR Gz L2/ > R ERGYIE
Ko LHF2BBEARAKENRTENACIABZRA -

K IKIR TR

&l R AR T RIRRRE S AR SRR AR K
KHRBEA BRI KYE > BEHHE G EERZ > M RAK
HEE  FREERK -

HA4b R B
Yoy KABHEAE TR ~ B R B EFHIH R S kN - &4
PIHEise Bfth ~ KRR ERBERKIHEER % -



1B~ Rab g4 [32]

FwF AHLEHATRBENS KL EH o

& 42 BN SR B

ER := 3| 1A 13 L8 RXER MEHEEL| STAH
4 b= 3
1 {2004.06.13 i A - 0
LI =EF T (3140
7 By A
2 |2004.10.16 8% FERE Ef:f A £ 2000 0
SO mmEm | T ORI e
e
&% il g g
3 |2004.09.20 . R B . 0
&% BB 450 %
L W ARE | Ktk | 1000 3
4 |2005.03.19], =7 RERE | KIS 4 0
FAL A A (Z1) 51 #A e
&% Ly
5 |2005.07.05 KAt % - 1
BHMELE | AR e
4 A
2005.09.04 8 - 3
6 & b A
A
7 12005.09.16 ) Xk HoK - 100
F o™
8 |2005.12.19 & A A 2
o BARET V-9
e BB K $
9 | 2006.05 = FEAB | mBHFK | LT 0
RO 4R _
a2
4 iR
10 |2006.01.19 i . A - 0
SRR | GRE R
L -}
11 | 2006.02.16 B - 1
& F B KRR AR I *
HE
12 |2007.11.02 - #eok - 4
SRAE % ER
2 2A 1400 ¥ | 3 A%1E
2008.02.27 R B 4 48
13 008.0 ¥ BRI " ER X shz S AR | 15 e

97




BELB I KR ZHAE

BR =3l A 1 044 RXERE MAHKX | STAEK
2y e (BrERl
2008.05.10 BT 4 g
14 b om-: B 0% |k S0 Ax
&% # & %
15 [2008.05.27 RAA B 0
sbmags| e R 100 #
16 |2008.09.26| ¥+ BRI 2R T - 0
7 E kb
R A —1&
17 |2008.12.07 ¥ H L% - N 0
’ 5 % P B AR
B S 200 #
18 |2008.12.26 B ] 0
g BpE BT
L R # e
19 |2009.02.15 7 B 0
ey R 100 #
& CE N
20 [2009.04.11 ) B Kt - 0
A4 B (XA T
F B 300 #
21 |2009.04.14| PINELLAS | = f uok B _’% 0
Exe A7
): -Eﬁi-;/%\‘ Vet
2 20000514 FEgm |TOREN g ] 0
ki
o)) BB R [& B 36 5 PR
23 |2009.06.06 203 .
¥ -9 ER kS 44 AT

(BHARR D MECER > A E SR EH > AR EE)

98




FREFE AHLAEZ K ESHESRE (CFD) $ii

RoiF Aamibamz XK EadmEm (CFD) B
8 K¥HH®

FRESE

B

BHEKRRAERE  FAGERE KGO ZHE  KEHE S ARE XN
S RSB ER T RIEGE MY RETRT AT E S ES
AR AT ABMREA TKERL2TE | 3B -F VAR =Yk
4 %] & Zukoski, E.E. - Heskestad, G. % MaCaffrey % A A E Bt E i3 AR ¢

O.O3><(Qj ( Q <1,120j
D D

Pt

5/2

e 0 1)
0.20%(Q )" (Lf” 21J20j
2/5
2 X _023x2 102 o
D D
3. B KIBHE ¢z, =0.08x07" .
4. MBRKMEHE © 2, =0.20xQ"° @

7, ¢ K& E(m)
Q AR EKW)
D : KR A2 (m)
BN @EykHt > DT R T EX#EE

A 172
D=2x| -~
{7

Apt ORI @A (D)

ER=HAK  FmipFaRF L K ERELE -

99



BELB I KR ZHAE

N~ XEXFH

KRBT @A R AREE LG A LA RR A KK KRR - A
FAREE KRKE KW R  BEEFTXKRANYAEREL Y —ERE
ZHBRERER AR ESERAT KR ERME > mEMzHEE£EA
i 5% B BORBEBE 7o 0 HAEH 7 X ¥ A Zukoski Fo Heskestad 89485 AR, > 40 F
P
(1) Zukoski % Jif 45¢ Bk #h /R FB B 42 B > K,

7, =0.50D -0.33z,
Ev DAHKRGERES BMA moz, BRGFHZE Bah me
(2) Heskestad = J& #¢ 25 #h R JE 8 48 B N R,

o 2/5

7, =1.02D -0.083Q

Hb oD ARG SRS s mo O BRIERE > Bl kw o

BEEAEQ (kw) l I

S-1 i 5% 25 AR IE Bk
(ERHAROR © 3 5 K % By b AR 28 BE TE AR S o8 o dir F ) [37]

100



FREFE AHLAEZ K ESHESRE (CFD) $ii

£ HhBHEMAKERAMSFMS

A RHNZRHEMEARKEE  TEYVRIZRME  Eioiftt L
FETHAL - B ERE K KRB > BB ERBHE H AH & ZMHA %
BRDAM MoOFATRHE-LERAKX > o THR

H
1) —<25
M5

SR 0 KE KM IERARE » B2 235 % M P a8 2 PR3] m 480 o
HEKE KPR MEEBRAATERZAEET T REL% -

H
2) —>25
@ 5

SEESLT 0 KRS KRR IEREE » TREBMGEEIRG M - @ K E KR
mzmt (RARBBEREEL) AT()=T-T, EmA K  TaT7&Hn
NRBEEZ
1.32
¥ +0.66

Ed T ABREBE BHMAK-DARSEHMA T @ EHER BN

AT(z)=(1.2+ )X(Q;)2/3X(%)-1/3me

Bme @0 BEBRMERE  TRA

: 0 L. 0
_ ~0.9%107 x
(©Qp) C,,prw\/gDS/z D"
My BEFBAM O FE > RRE
S
=—42%100
7S

t

EF oS AREEMRTZMAGH > Bus m' - S ARG EHTERZH
o @k Bl m e

101



BELB I KR ZHAE

) 7 B a8
S,(m*) $ AT(K) AT (K)

‘ A

D (m)

\\= H (m)
_/'

H/D=2.58% > %4
2 — 4

<

»

T s

52 HhE RN fRA L
( BARIR AR K KBy b SRR AR B E ST T [34])

102



FREFE AHLAEZ K ESHESRE (CFD) $ii

%=t susts (CFD)

# o~ RMRH

REEEHERAELEBRAKANKERABRATES A K | BERER
(zone model) #3544 X (field model) - T4 4 & & F > {27 R Ae 5y K58
R EEBRERREFHMERY HIRTE EH SRR BH AN TH
EEMERME S RARE  BTE - ERE2HE EEEEE 0 BAEHE
TRAK R AR Y > BEKENRE B - BEABEM > Rb@en
BT IR 2 M A BR A S0 K AR o

AFRAKR E #4Z # B [2] (National Institute of Standards and
Technology) % # 47 #2 K ¥ Bt % & % ¥ (Building and Fire Research
Laboratory) #1# % & B§#2 X, Fire Dynamics Simulator (f§#% FDS) X $ 44
REAE AR T E > FDS #2000 2 A AR % 1 iR > BATHSGEGETY
AR E B A FDS % 531 Jrik A3 T B - FDS # K 2L Large Eddy
Simulation (LES) % & » B 73548 KX, (field model) 14 F s # % K %7
BB AR B a B AR ) R 5 - FDS MUK BB AR R T
R 45 (weakly compressible) 2 a#n H X > AKX K FHEHZ R RRE
g HuaMrigieT :

AE TR %’t’w.pa:o ................................................................ 0
HEFTEFTEN p[aaf+;Vﬁ2—ﬁxa)J+Vp—pg:V~0' ............... 2)
fEEFETEKX pcp(aatT+ﬁ-VT)—aZl)t”=q+V-kVT .................... 3)
FARABEHFTER D P(t) = PRT oo 4)

Z S -
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& 525 BEEBEERT RRMEIRSGEAE

KA
L fE&B & * 68 °C
2. EHE KL

200 mm—3,300 mm /&% (&R FR)

L AR B

L ARG B

500 mm—3,900 mm /& (ZHRF X) 7.0x7.0x7.0 m 7.0x8.5%7.0 m
700 mm—4,300 mm /& & (NG # R) 2. AREE KN 2. %2 AU
3. K-FFEE - 0.1x0.1x0.1 m 0.1x0.1x0.1 m
2,750 mm /M8 (& & F R) 3. A& EE# A 3. AEE#E
1,375 mm /M8 (GE%H R) 343,000 # 416,500 #%
g g | &% &
mEY | ik S %2 | i S 42
RTI | #kBn | #% | | oo )| D] )
ZPERE | RS G | S G 49
8 R x| B Pz
[} é% o, ‘é‘ﬁ’
(m-sec)'”? | (Kgffem?) | (L/min) | (mm) (C) (1) s C) | (E) "
i Vi
3 3 E3 200 1,031 | 4/32 | (e) | 967 | 8/48 (7)
200 658 6 | 757 (5)
80 1.0 114 500 649 | 4/32 | (e) | 705 | 8/48 (5)
700 802 (e) | 572 (8)
200 668 G) | 780 (5)
50 3.5 213 4/32 8/48
500 536 G) | 572 (5)
200 418 (g) | 589 (14)
80 1.0 114 10/32 20/48
500 361 (g) | 447 (14)
200 319 (@) | 438 (14)
50 3.5 213 10/32 20/48
500 206 G | 310 (14)

(BHARR - AR EE)

S

E R (E) = (BURkEHE/MHFEMHI)

E2 BB ITIREY C RREER PP) -
(1) Birgbsz #fE# %% 432,000 Btu/ft’ - (NFPA 13 Hand Book)
(2) BA20CAHRAEBE PP) 23| MREBHE -
330 A4 ¢ 10 min (600 sec)
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