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Abstract

Key words: machinery space, high-pressure water mist system, carbon dioxide
system, sprinkler system, FIREDASS, FDS.

A series of full-scale fire tests subjected to various fire protection systems under
natural ventilation condition are carried out based on the test standard of machinery
space by FMRC fire test protocol. In additional to the fire tests, this project use
FIREDASS and FDS to simulate the thermal and flow fields of the high-pressure
water mist, traditional sprinkler and carbon dioxide systems. The computational
results are compared with the corresponding fire scenarios to evaluate their respective
fire extinguishment efficiencies. Two fire source scenarios, which are shielded and
unshielded pool fires, respectively, are used. In the shielded pool fire tests, the results
show that the pool fire can be extinguished by the conventional sprinkler and
high-pressure water mist suppression systems. However, the extinguishing time for
conventional sprinkler protection system is longer. For 6-nozzle and 4-nozzle tests in
the water mist system, they take 44s and 73s as well as 23.21 L and 25.01 L of water
quantity to extinguish the shielded pool fires, respectively. For the comparison
between shielded and unshielded pool fire tests, the extinguishing times for the use of
4-nozzle are 73s and 89s, whereas they are 44s and 40s for 6-nozzle. Apparently, the
obstruction seems to have no obviously influence on the fire suppression effectiveness.
For the simulations, the predicted results are generally aged well with the
corresponding test measurements. Because the computational results can show the
detailed distributions of oxygen, carbon dioxide and smoke concentrations as well as
temperature in the space, they can supplement the limited measured data due to the
instrumentation limitation. The simulated results also indicate that the carbon dioxide
system has the best fire extinguishment efficiency (the extinguishment time is 57 sec.).
The water mist system needs 114 sec. to put out the fire, whereas the sprinkler one

takes 170 sec..
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(Lpm) ) ,
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222 R mAKB A%

SR KXGAKIS A EREZR G FH R AEP HEYH AT 8RR
( M 26 #22.7) EHRaAFLARXART AMRHTH
AR R AN RPE—HpEA4H 4 BAOTHROEHER
B AR RLEEE KRR B LRFARYES SR AE
il 28 AT o BREBREAREOTH KR tTriRSERaxE
“f 88 & K-factors £ 0.64 I/min/bar'’ » ;AR BE IR A TH-EE®
fmARBTHRBHO um REFFHAEI I L HKRES 54 25
Rt ta e ABERTHTLEAME - - EAHREAEFHRE
7 RBEHAREGTH BARHENEE - AREROHS 0 £
BABGERAFAHABAR—B3.0mASmFHER B4t £4H
& Rt K R SR Ay 0 A KR P& 150cm HAE A 1.0m gy
REARMBEAYNROERaKENHE - EHRY GG AR A
AEEF 9 5 B g H AT/ ERSE 220v Pfrﬁéiﬁﬂéﬁﬁklw@ﬁ%
140 kef fom®, FlE§ A AARERMEABARES 59 U/ o
23 F%REMKRS

23.1 R HR

ARBRFAAGHEI AR BET29 o HTRAZAH Testo
2 8) B 4754k 6) COMFORT3 $:#2 - i@ PCMCIA fArdsdl - £ %
BRAFLAF GO MEE BEMELNHAM CE AN
RIsBIE BMARE S HRT (2R soo)iifi mBERHARE
BEFRETEERBEANN - ERRABOHRE  AHOEE %
AP 4-8°C 2 B AMTAANKABREBEARESK X
ARSI ERTR  ARRARASASAHBERARSRAAE -
RIE RO ERCEBYHREGHFEAREIBE - 232> &
ROZATEBILHEE D OBRBRNESR B REELEER &
% ARBLBHARETHKENIR-

il



232 R KRS

LEEATRY » —H£REH 4 %3 T 188H(Thermocouple Tree) » 4o
B 210 ¥A7 > RBSARRERRYE AR LTHARARAMERE
RALHER » AT I REGRTH SRR LHSL > #2
#3 Fod#d > B BTEHHE N L kB o #R TS Ktype
Thermocouple )(-& R $& B £ -200°C ~ 1370°C) A 42 7%, © £ BB 1B 4658
F1-#2 - #4 G4 RTEH AERBAXRERHDE k— A
CTRAMEA3Ocm: MFTHIMB0cm BT~ k-HATHE -
MAWH3 HATHEM MM EMA AEXATHRAMENE 30
cme HIh ATERTRTYRBREANRA LAY MERBEY
216 B BRMAEBE LY S0cm b F (b BASER) LB E
T—2k—HOHRTEH HHERLBHRSF- HTRBRFMELNR
RELBRRRE S (DU-100 £ DA-100) ( £80H 2.11)FR T KW
BRI ABAELTEHT -
233 BRETUEB

Y& 4% # & B B (CODEL Model 200t)&,3% — @Az A R Efufo
REMEATHARSHE( B 21280B 2135T7) HLEHA
RERSrHHT R 18 &K - RRATFRLESTER
KRR OBEE B - |

FRRER/CR TURALXEHARNAR ARBHYEH L
BE MERARERETEAKAE 4 F(DI00 & DA-100) Hitde
—EERRBRLR—EERAG > M A EEB R E -

EEHAREH B 04 —ERNA(LI AR — IR B
FRAMATAHRBAS): URR—GREFHTHRBHHA - AR
HHMEEKRA 637 nm (EARKITAEDRNSGHEHF LB
(LED) Ak - §— 6 ERAREHBAERA ThE 214 HAH
REFABRAE—BAHAMARY R ORERRL -
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BAREANTHH S TAREHE LT - T EAHEE T ETH
ABTHEELMEGERGEL > Wth R EHARL 1 BHEESH
KBk 2 MR T AR T 71 4 2 A R & F;

T, = K,(D,ID,)
R ¥ : K, =gain constant to product
z =1 (100 % transmissivity, clean air condition)
D,, = the detector output at unit 1 (internal reference level)
D,, = the detector output at unit 2
REKRETHAR2EHEZTHAR 1 9MBK > TUEAT
7 X F:
7, = K,(D,/D,},
#F : K, = gain constant to product
7 =1 (100 % transmissivity, clean air condition)
D,, = the detector output at unit 1
D, = the detector output at unit 2 (internal reference level)
REPTEE > 4] 2.8 AR A L@ RBEMBAK 0 (7)T
T 7R X R &
K = X, Xy,
= K(D, /D O)xK,(D, /D,
2.34 B4 335 M

ERBAFEMAFHBHR (B DCR-TRV40: #74) » HELS
% & (Viewing Window) &3 + s ¥ By s 45 0 s 42 F K35 o B 1bi5
oo mEERGPGEBHRBIAFIEEEI3 ¢9i548) » LA Ulead
6O M RREKM > BrGUOBAERLTRY -

2.4 T BB I B
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(1) B ATRAE LY TR EEMETAHFHNER %

QD EERTE  BRENTRFARIVERAS . KB4
P45 B AT » ¥ AT 3 &) channel %8 — % #9530+ 1138
f A &Y 355 & ) F sk Mb i 348 JB channel o

Q) g HEAREREET » L ELRFBHE R S H0H
B - ?

(4) i bt KB AT » oM sEB A @ R A AR
B Fl o5 B 4646 % |

(5) 42 100 ml #4595 b Al & » 3 B &A% 30 £ E5%
K - |

(6) Wik MBAAI % B 26 B de P46 B L -

(7) AT P K % SR8k 4 ST AR ML B -

® ERMmH RS MANTRES - FIsf ABHAA LR S
R PMTH - SRR R B SRR S H SRR B R4 K
o BHET KRR - |
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(b)

Bl 2.12 )BT R MKAE S
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B 2.13 FHARTHE

v 112 R
M >
D] = > / ‘

TRANSCEVER 2

N
$

T
DETECTOR )

{ D11 INTERNAL REF. LEVEL) OR
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214 BRARMERE
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FZFE FTHRERPHH

ATHBERE BRI FMRC #MBHEE Ry RIRE K(18) At
AP TRFHGLER - AAEHOXEFREBOKE » L EH
B 1m' & 25cm QEFHAEME S 45 B 4 #6958 ( Diesel oil)
AR EABH - MBR B LK BB EITHRARR RN EE
BT o Bh HNABRENHAFEMHT  HE b KEw
M R 4K % (Spray fire ) R a9 B 4k > 24 1m? & 52 i (Diesel
oi)mT AABHEAHL 12MW [24]- B HtakFR KA KM
T AREMBARAEEAT kX % —R8-A# K ¥ (Spray fire)
RESR - AN ERERE - B BBk X § A8 8 % M TR
B KR e

3.0 & R%

AXRPEBAUBHBRBRERTUIR 3 5 1 (1) BIEAH
HAKAERL Q) BAMKALHRURG) BReAELLY
RO RRER B d o B EF SOcm BB E k- TLE -
AR EFXTHERINALER LB ABEBEFAT > S0 db
KRBKFEABE - B LB REBHEF X HRNRR 2
HERE - FRAR—ESREHBE -

311 gixfqE 4 4

EEFEEAARGAMBE - LA - —RILBURERE D
b XRRARUBTE G F X 6y b B4k -

B 3-1 vAAARHREBRBRANHEALT » BRREBMARAK
BFXT BB EFSOcmRAEMNHHBALILELR £ ¥ REAR
EAHRARFRAIHEFIRALER - T4 AREHSLE SF 2T
BEREAHEERALT  AERZGER - AEHHETHRY  Sua

25



B =100 B ok B8 BB AR FAE B AR (=160 £8%
#8800°C - AWM t=160 HBBEESHMTEL AL 700°C £ 4
fRIF—ELETFRGHMAE - KK - TR =250 #0508 F Bkl a4
ERMAERY TR Bt £REFMHEAROEST » ATHRAH
e KIBIRB AT E 65 RI48 R 150 £ -

BEBRMREHEZRBREST FRAMEGBESILER - 21
TEMBIREL~ 2 3R B4 LR ETHHEAKERTT > AAER
PSRN B 32 B 3-30REA 34 A - £85I =100 %
EhARIE > R EREHREHERR - HBTHEMH AR
(B32Fm7) MRS EEALEGES 2.8m F4 > £3HY
AR R B 6 IR BB K A 300°C (FEBF R =250 £58%) . B 5k R
TEH#] R4 MERSHER > HANTE 2.1 T4l > B
H4 B TEBBERE] AREEHEAREKRR > E2dNHATH
BB HA BB HELBRER (W 22 /457 ) BitKiik#4
GBRTERBMERERFETNBRTELGRAET - HARTIEB S
REIGME NN EBRERGAR RRARZENBS
AEMBRAE T ARARATEHLRE I GuEENHOBERS
ZHRBREEHS - BHIIRTRAFGHABREFTUEY  REHK
Bl GATEMET BEGTMEFERNEE . 500 T
BEFRARAIMAEANDE -

HeHEdN REBHRN RRXARAESELEOERTR/ T REY
Flef AL MUE 3BT AHRA2ATEMEVER
HEE - BALBE 1.5m fv 2m 20 0 B EAE KRN G R
BL MW MRREASRATE BRI —%IE KRR
TRELER mEBRFROBAT RERTHRERREREH
Fwm R AN —ERBRILY TN LSO ARABE AL GER
o EXRBEWF BFHMEEBKEBARME - Bk R
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ERERGRABBNRRAE MRS AZANEGBA 0 EHR

NET - RYABHEAY RSZHMARE AP &
AP=R-F,

=aF + [ (p,~p)g dy 3.1)

11
= AP, +3461 | (———)d
A L’(T2 =L

E¥ R=P-[pedy MREHNEELyHHES -
B=P-[pgdy MBEMIE  EHES yHHES -
p= MREHAGHABREE -
py= BIRMERIBABAEE -

P= B UM » AR EMEE R ML RBE S -
P= @A OK®G  AREMMERLABRES -
T= BROMEHEE -

T,= RIRZERMSRGBAE -

AEAXY  TLREGBEEEHE 28m v 2.5m B FHMITE
ARt EFBNT, BAEQ31 2B 34- B34 BAREBHEF
ARy  BRORANSRHREM®R - CEAALLBRILMGE S
HEXBASRARALE -

B 3-5 R&GHA YR EBEMAEE BB THENIHLER -
BRAS BHATEHBRN AT 4RTE RABN GRS £
PEXATB/OMRIER - dNA AL EA MG GHEH#3 B1ERT
BHEXAEEONRES BEALTCRATEM—HHRE &
HAEGREBMABEIRAE0m RE— % k-ANRATIL - LB H#3
HRTHRAMBARAMINBBYELF  ERBARTEBHA TSI L
E-BATFHLRBER  MBOER KREAHRGRE G TS
BIESRAE - Bk SANAMELORALEALSERNI LB
ABRBZARE LA > HERAAELB H RS SHELNA
(wake flow)&y £ & » @ R fi(wake flow) &G FHETHB + B
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b ERHABESHERACERARAERAEF -

HRERE-TALERENBHAAATRERY  REEMAGEA
RE—FACBBRESIER - B 3-20 #oH 321 pHEARLERE B
#HKXT%R P 1.8m LA 1.0m A ER B H A RA— DAL
BRPELAER A PEREMATEE 1.8m ERHLER MK
PRIZ AN 1LOm AAERBGER - £ 320, BARALE TR
A 18m ey B EFARIL EXEEGELA Im ey FURE WA
ERBAEEIAST » S G AME G RRRE 250 m bR
CREHBHEAGBRBBRTFERPTXESEHE - B 322 AFFH
AT REBEIEREE - BAR EXFABETHRT HEE
2REKEARFHE - ’

324 AB A M HE
ARGBUKBAHBTRY  ERALNTEEMHRERLTABE
BREEH KR - ZARATHRTHATRAGOZENT  TRARB G5
FEEHEBRHRERE  HAREAER > HAATBROARE
MA—RBET OMAEHBEEC C & TRFH-
BRI E 60 £ AR EFMTE OB HBKE > BRAET
R E M AEES) - 420k 0 £ 1AF S sk K o 7 (Extinguishing time)
YR & > AEAXTERKRIIBEINABEBBRIBK 5°C) BAE
& 8% 4] & i K 8% Fal (Extinguishing time) < 4o & 3-1 A7 % » £ S8 KSR
BEESHRT > HAEHRKEMA 128 &3] AEEARHHEE
BF o R A ST SRR TR BE K E T8
i & B4 5% X 5% ] (Extinguishing time) ~ £, A A R — BALB o945 E - &
e xR ﬁﬁﬂ&;&%niﬁ&ﬁ%ﬁi*iﬁ"ﬁ'ﬁﬁ? KRN R, o B ] 4%
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LEFENARATROE  REFE KRLEFRABHHHLERIE
e REBLT () #AVE  AEpUTRY RABROM
o BARMRERMNSRLAMEG AT EXRAFNELE  ®A
BRI RE—FFKH REAH EXHB2MAMA -
Flowout m=C{ bVp dy (3.2)
Flow in 5=c£bwn@, (3.3)
£4 b= BRILGLHE -
C= TRAZHHREAE -
p= BROMAABER -

V= BEmERHARLE v=0.93\/’% (%ec) °

# Eq. 32 MR Eq 33 T340 E R E AN R 2R LS
B HEXBRORELTLHE R ERMRES RS TR Xk
MR e AR - HH 33 P Tl fo L KA K E S 8F - B
. HEBNIARZSHENHE ) Bt BEHE O R BEATOR
Re(D LTREZ AAXPRAQDHEARATEMRMERFIHEL
KGR AREMGBEIHEIAHBER » A LEHF 1.5m 2 X
ERZEHMAHLERE > miAPEALY 15Sm 2MBATES
B B3TAHE6HETRY LTREEMSMPILHEE KA
3T TR AEHBMAFFBEHTRY » CHKAFEDF AR
TRPHRRLERPHEERAS HBELEHEATEINHGT
REEBFNVENAHEIRER - ANEHEEE B b3Sk HE
M TRY 0 KRR AFRRAERETHEHATRAOE -
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3.1 ARRORE T LB

BI2SK@E)M 5 KA 1O0m AEHEEA
Fohesh) [BAOREE 1.0mCO & &
(%) (ppm)
B AE{T 5 - 9.45 over
CENSD B 176 18.74 772
Y& #E KR 73 182 672
4
AR £ 38 KR 89 16.75 792
Y& #E KR 44 17.64 834
6 18 ;
K B8 KR 40 19.42 972

BERMRELEBABAKA RS #HARNREMARBZE
HEE BH3-82E 3-1 ITHREREMTUER > o5 1=60
8 BOKSEBRRBAHRYE - BB ETHRARE » g Bl
FREEE  SEELEARREEMERATE HMEXERAE
REABERRE » —ROBAMAREFREISHHREE VS
80L
313 R mAFAS%

LEGRmAFTRBEEMRSS > 65T 2HEFR KRG TSR -
Eo5a0) #RKERK Q) BREKRRAR  RIVEIHNHES
AR KBHEN BAANFRAORS R tak FHER KRR &
BRBFP BRTRANHEABK AL EERERMLRZN R
BRI ES  EABBR ARG R X REE  HNE
Biikfr TREZRRARBENLE - i KNUTHAEER
(Average Water Density ) W, 8B E & » &I & & ta K F X (Average
Water Density) A B MR E M @MAERB AT  AHEK T :

W, =%EID(L/m’-min) : (3.4
EY w=AF0efh M8 KE
A= BPRENMEDH
BREEAMAKLZATR TR AR KEHETHRT ' S
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BRea KA S 0 4 KRS|IRIE 60 £ BAEL o
3131 @k KR %

HH 31Tl » £HRAZTTRY  FBRAAHESRRHE
RAWIRG RN A KRR T 2oy R — RS Sk A
Sty  RERBHARES SR a KB AATH  EHEBHER
BETHOEAES S2H 0 Flofdk 3-1 Tio 6 B R ta K Hof 3R
RE ARG R AT ARARKAEHF > 2HB MR T34 B
B AT Aol 6 FHta K FERHEATHRAR 4 BH B KEHHEATS
P orRKAEHARESH A 2321 # & 2501 F - £ REASEHEMG
G R AR KA EHKE - AREAS (1) £ o S@ LR
@ HREEEENT » 4% £ % 69wk F(Fine Water mist )it A K
TRAKBAEMNHER Q) AHCLEE S HmASR LR MY A
AL MAREZRALERLY  EBBHL B R REF6 1700 42 -
B £ KR B &4 gasshielded 95 HH4 - Bib» KT
A FRFORG 2 dNEHER R H 2 EE D KR 0 ALK
ARARY TAHREHRAKRE -

Ao s 4G R ta KT RE M KB REFF L 6 355 R
R BB R EENALS 6 BUEKMKFEBE. Bk
EOBRHR KRG RBRBEEAT - CHMERRTRE -

B3-122H3-15A 6 BERaAFAHTRT » wik A TimH
BB R-ME 3-16 2/H 3-19 A4 B R e A BHET R+
REBYAMERNGER - RERTRER  FRALCBEXITHR
R BHETRABT ¥ ALAD S R EHMNGABREE S
FEBAMRAATRASEALTE HRKKEEFHLEE A4
PG TR

BERMRE T £G5B XBERAREABKBBEALT & &
AUR—ABREAZILHEH - KA T AN TRERLESE A 1.8m
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MIFARERGR e KB E WA KEHE RARUR— AL
BREHFEHEEAT —HAA AP EA5E 1.0m gk
TG REBHKBAAAHEAHAT  RAEAZLERLLL
BB GER RARREHCRIFL 0% N ERBR S - 24
@R THRY  RREHPLEHHEERBEBRY M
HBABEFEARERTFOH—EREL BHOSFE UFLEFES
RakfGruEBENSABO IS - E- AL BEENERSEREP
LHBEHEARLE -

B 3-22: BEHETR - B4MKALPETRUR SR aK
FHETHRT ERHGBRAERDLEL KA P TRERLARRG
#A A B AT - 2R #k % (Smoke Opacity) e A 15 48 A Fal - £ 6 B
HRBFGERTET > mAKFHESE 170 £ > 128 4 % (Smoke
Opacity) R B4 M1k - E B WA RGRKARFLSHES - ©
BBRTREFHRAGKERE  EHOFROLE -
3.1.3.2 | KREK 5

4 238 ik 69(Unshielded)is 7 K % B3 A4 5] & > 145 A R 4LR &
73V T & B BT ATHS 8 fa ok G (Fine Water Mist)=T 5t H 48
KR RATR KN B« SRR KRR RIVE IR
#O0F% > ARG HRtaKEHEAK Bh BRFARE—TH
3-1 B TEER AR 31 PTRBEREBERAFRAEHAT
B oHA SR K ERKGFERTFEAE KRG EE 128 KT
rEMEAAEREN mAELE. B3-228 B 330505088
BEX% Y BMACHEAHAMBANINAAREL  ABARAATRTY -
TRBERG R KGR KAALERBEKRATAT HARKERL
#RABATEE - |

MR HNRRAR —LGRESBELT? #H 3-20 1L
RE 321 TRORLLE e XRARME /SRR SBELET AR

32



R REZLATHH  RERET ) TUHRALSAA IO m
HARURR—BALBRE RILEE ABAAE B XRAEEBRAER
BT 25 EA 18mébl AAUR—RILBREFEZ R
AERAHLEEARGHBTR Y RAD TRRYHYE > Bk b
BEEALBRHHXEHE (BARBRTRTHATELRE #3 TAF
BRETHI) HMAZAGHATILRE AAHHLUR—{IL
BB RLEXBAEIEOZERRLEE RS R FLERR
ARREMERTRAREFHEA M A ARRE AR AR Foi X
BAGHBRELEWRS -
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temperature(°C)

temperature(°C)

ree 2
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FOE  EREBAAEE S BN B

T AERENSRTBATR TR EREEZ
RABRBER EHTHHAEAERTHBRKE P KkERKE 2y
B2 RIS ARBREFE S Mt LKA $ (Computational
Fluid Dynamics ; CFD) R A ¥ —HRFHEF - BATCRERL B
BRIVGER BTG FHARRBE T ¥z -G
RMBERBRIRANAABRIY - HEBATRERX 8
RERARTHELT HATHATTL  BERAXEARE -2
BCRARHK - -REFERSHE R FHERETH > &H
MBROEAHFEXETRERANAT  PAGAT - H AR
XBEHBEBED.. ¥ AL THIMRBEBREAG THENH
—~BEBRSTHR  MATELAREXEAMEIE  LERHY
HyOBEE Tk  BNBRLBREAEIH I EETAEA
i Bp A M 4 # (Deterministic Approach) 2 # £ M 2 #7 (Probabilistic
Approach)  F 38 89 sk KM 24 F ks BER XSO F ik o
Computational Fluid Dynamics Modeling - Dispersion Modeling~Egress
Modeling ~ Explosion Modeling - Sprinkler & Detector Response
Modeling... & - BRI H AR BB FH A TH AT HTAS
BELFAH. FHEFLEIH - LHEZAZMSHETAS G REAL
LRSS RO THOB T A XS SRR RS EA TS
BA KGR BB SRS 2 AL RN T REM e A R
BRRERRG  EAECLEARKIFER T T HEE - /4 RS
BR-ERMURE - - FBRTHAGARAL REAFAEFE
REBE - KGHBRAMKEARREINRREA LR 2HAX
KM+ A post-flashover 8F Rk « LLLHFRA LY - BIFMBH S
BENZFENHNBARHRAXGHBY TERSOBEHEBRA LM
AR FAHSGHRANTRAROERERLR S  TERFNHEL
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REAAXUGALERME  RARBRM  FXH TR
BREANBRBACFD THMRT B TERFLOAT UK
BOITRBEAATHEHILAE -

HRFRENERTRIRTER T2 BT CEREEEA
ERREH EAAMNHRKEREKBRARRMEF ZooMiR R
BOA-TEENTHIREEGREAR  EHERG R LR
RO TARGETRHILHERES  LEFHAABRBIGF RN 18
TERE - AMRRRALMTBEZEEE - XKGHBEAMNKEAE
BEBMARAEMRY 28N K E MR post-flashover & R E
7 o 24354 X (Fields models) &4 » %G ARNFREN P ENAE
BARHRAKRSHRY  ERIRSVEACRAEIAR > B4
BAHCHARGTRBRLRS > TERSHEHRA  ALHH
University of Greenwich(UK)# B 2 ta X B T B B B + &
FIREDASS 2 NIST /i R 2 FDS #5743 - LA B F a5 A B
BAAMRAGER RN ALREAMERAaKFREMRTS
FIREDASS $& FDS &3 0 -
4.1 FIREDASS # X 22
4.1.1 FIREDASS #- B ft #2 .

1994 4 SINTEF-NBL(Norway)# ek -t EAFX L s A K
## - &.4& GEC-Marconi Avionics(UK) ~ Cerberus Guinard(France) ~
DLR(Germany) - University of Greenwich(UK) + National Technical
UAniversity of Athens(Greece) - CAA(UK) - Ginge Kerr(France) @
European Commission ¥ # 4& & 57 8 X % 486 3 8 3p 4] B # (Fire
Detection and Suppression Simulation + Firedass)$: i » L& 4R
HAFEAR 4L A7 BB MARA A & B 78 5 2 (Computational
Fluid Dynamics © CFD)$t - #7 4 S 48 4T 8 i - il 4%
% T # K (Sub-Model) » ¥ DE/AC Modlel ~ Mist Model -~ Radiation
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Model ~ Fire Model ~ Suppression Model 4 * 48 5 M th 4[] 4.1 75 o

# 4.1 FIREDASS # B+t E R BB LR

ML Bk h ik
KEGpF R B R-
GEC-M i Avioni MZEE T4
C-Marconi Avionics TF& SE B
Cerberus Guinard K ¥ 1R KEBR A BB
SINTEF-NBL B &5 K8 BRI
DLR ik K KRR
University of x KR K BB
Greenwich i RoiE g
National nical
ational Technica g S4.95 5 5L 2 01 98 A 6
University of Athens
REAMETF L
CAA ERER .
2k,

4. 1.2 FIREDASS & A #i X, N+ 23

¢ X £ K (Fire Model)

KEMABGREBREEXRG MNP RBOT Y A48 5
BEA - —RAEH S SRS - RRAREE - LR ZBRRE

RFATHRF X L4 -

¢ kK & #p 44t X (Suppression Model)
B 5 A SINTEF it R A BBTR@G kBT H2Z 2A S

SR AR 54 4k KA R,
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¢ fmK B X (Mist Model)
X A Hea K FHNKGFER 2 HT -2 - T ERBEZ LY

aH o BT HaXKFXRALAGBHYNREHZHEHE -
¢ #4544 X (Radiation Model)
HEHBARUATH e BA X > # A 18 Flux Model 3%
¢ AR K FE o 3 4E @ 4% X (The Detector/ Activation Model)
T HSERFOR/AARSORBRARKOWE - LERRBRT o
WA ARG RERHEFH -

4.1.3 FIREDASS 7 § & %8

A T 53 Firedass ¢ FARIAE /) » 31 | Firedass A B k#4737 %
o) K Bk » 3t 41 Firedass 89 R 248504 - 3 F SINTEF #4773 % %
F| &4 R £, - 18 2k 3|22 6,45 : Gas Burners ~ Cardboard Boxes it Kerosene
Pool Fires » £ I35 2 R B A B H 4.2 AT - m KERETRE
TRIGERWE 43 AT -

4.1.4 32 31 FIREDASS i A 4%

BT ek B CASBER T & Firedass » % 2 31 Firedass 898
W BEBAMPTRE -

L KIBRAN © TARE KRS 8z KR

2. XKFMLE '

3. AEREHE-RE .

4, tekBEEBSMC BAE RG-S HORE AN

4.1.5 FIREDASS #i# & X5 B ‘
THRABROBLZ - RAMBESRTLEHG LR HHBRERS

WU XOBE AN TRRGYH— Ll  WEXGH
MEESN U BAAKAIGHEE AT L RGB A - THABRKE AR
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A7 Firedass 1% » MHBME Rw G AR Z eGR4k > 4o F] 4.4~ 4.6 -

4.6 #.47 Firedass &2 %
F A R tmKFEERGHLEE T & Firedass 7T 45 2 #0642

L THHAEH RH BT TR RASHARERA SRR
o Buba KBRKEH > SHFEHEPHEIBEA AR ta
KERG -

2. FHRIERBEE > B 5 T AR -

3. MEAMEBBTRE BB taKEALREIL  RETE
BERBELLREBE RABFHN FTHAEHE LR
BMESLIR > WM BRERER -

4.2 FDS K #h 2
42.1 FDS e il fr

FRE BRI FI AR I 5] A £ B NIST A7 8 & 635 48 &,
K514 R A8 ¥ 8 FDS(Fire Dynamics Simulator) » & i 3 1 22 FDS
BRI~ CTARBRN L - ARG - BB RE.... £ - B EH
A 3t 8 /1 % (Computational Fluid Dynamics, CFD)ift 47 3 {4 #3 ¢
o # + # A £ B NIST(National Institute of standard and technology) i
FA 4% 2 FDS(Fire Dynamic Simulator) X 3544 4% $: 88 - it £ & K38
3 A48 AR Somkeview RIEHBMEIWHPNEH cFDS A HEH
NIST( National Institute of Standards and Technology)#* % 5z 2000 4 2
ARHERE I M# 2001 £9 A8 RE IR B A £ 2004
FOARLEHRER @R - At HEA FDS LA BKIpH 2 S 4L
BRAATHEHE  FUATLEESG
l. NISTEARZOKGREAHE FDS THEETRETLY

BB ANTHE - FAEME  RHTEER B 47 54 A
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FDS 47 £ B 911 @ F E RME# S B WA 8% 2 Kk b e

X dFDSHEBRERGRELERATERABEDE -

2. FDS RBTIBKGHEBMAIRE R £ XFoBiBR L L1k
AR R OHABRGKG AR FDS FHFTAMESRZK
PPl ARtk » T ip AT B K ey eh R -

3. FDS R4S » A — MM R 454 (open source) 8 -
BEEALTAHAARARR  EABRZ A Th B HHEH
e BABREFREAEZNOBERTHENR > TAHERAE RSN
FlIRRFRRGHEE ¥ THRLEAFHEREFASSH B
HERREEL -

FDS B &3 HHB A S # Mo 2 & Navier-Stokes F 2 & 4
&R ARBBRESGRRAS  FELEARAERHR L - B4
BAEBR2FEBXOEREIRS -x FaBE -y Yol d 2
FEaHE -~ ¥ - —RABRE - BRADET « RIERAH A e
HAEN -FDS AR B RAAF BT BANEKRE - AEH
(Heat drive)y = A % ] & i 357 BOR M By LR B T BB BUK AR ®
Bt Hikig KiGeh b -

422 FDS &4 B 55

241/ FDS 47 KM EH — Leh$H > 44541 A FDS @47
KBS A SRR AL T

L EXGEHR KGRI -AEHMERT A
MERE - HHEAE - THBYHAH » #2 FDS A -

2. RARKE THOXKRATRRTALRA THRAEKNN
2o B E TR T RBEME -

3. RARKBRFAMBRE : 5 492 T A B XKL -
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7.

8.

9.

T E R M KRR ARBEHE & FDS RENGET 45
AETHE TR HOBREFXTEE—BRETA KR -

BREBMGHORERE B8 kW/m' -

CEREBRRBHOBRERSE  EAAKWM s B R T EE 2

4536 K (pool fire)ah #ki b o

# 3 FDS 8y A 4% o

#47 FDS -

#F SMOKEVIEW R H b ki fTHIB L R H -
BITRHTHFIRN  ERBBZ P -

4.23 FDS &44E A F %1 48

R%EMR FDS» ¥ F &2 —18 FDS (9B AB(BRELL A
sample.fds) > BB AB TN A FDS AR TR 4 TR/
AT » FDS S EMAM YR - TR EEB 032 ©

1.

2.

3.

BEBEERGH A~ BE -
BT RIa) o2 - MR -

MBRRENEDR - H)HRN - ME -
Fl~&#HKRD~E -

Mo~ R - $RoHR N - REREE -
R Rl(Detecton)é4 4 & ~ #45 -

K SA(Sprinklen)#) 2 & ~ #6548 -

KFERGoBE ~ BRE - — AR MREHME -
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9. EAITREHBRE -
424 FDS #)44 A ¥ —SMOKEVIEW

FDS #4944 R 32> T A # & & SMOKEVIEW 47 £ SMOKEVIEW
T K5 BB FDS # & SMOKEVIEW # % K334 & » skt
RE @i &Fb - LRI -HEIL BEAEFERAR T KGE
BR @B BL B TR XGHE N i—FH X5
BTG BATFRALR -
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REF THEEHBRSERANS

5.1 HskasEAdst o4

A8 A TRBBURAT AT R TR 2 K448 S Sl b R B2 1T
PR 6 EKIARH 2 R by

5.1.1 BiEau A

FREBZHEOHUAEI T2 RBERZPERRT A R
i REBTHE 6.1x3.5x29(AR) » MEBA Lo 5.1 B B4
HZHBHY AP R T BN INB RN ES AN RZIBE—& -
ME 52 & 6 E#KEFE MY B P e N FREPBHE
B U AKEZ ¥ tafl Fho & 5.1 #tokiE ey K factor & 77 > RTI=148
HBES 68C » RETHBIEZ K 2.1 F4R4R H B 3.45kgfcm’

B¥ A& 4 145Lpm -

& 5.1 #KRFE b B E

)X
X(2R) Y(2R) Z(2R)
3%
1 0.4 1.0 2.9
2 24 1.0 2.9
3 4.4 1.0 2.9
4 0.4 2.5 2.9
5 24 2.5 29
6 4.4 2.5 2.9

5.1.2 KR E

KGR Z KRB FRAR TR B bl RIS B A s 4713
o BRIRTER - bR =100 #eFiA s SBAERE LA RS
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BRI 1=160 £8% - 2 5 > e GE R RHF B LTREHAEE
FL85 ) =250 B E B MHARI B RE TR ThAAS e
KBHBIRAEORAEE 1508 mEMHK 1 THARZEHE K
HIBRA 12MW R EFHKFHEZ KRBT L 4 0~60 £
EHMERZE 1200kW ; 60~150 #5435 1.2MW 5 150~180 # 244 F
B2 0O0kW: > —HMBIHFZE 2008 RLEZRBHRBRI0H 53 -

513 BATFTH 2 HB R
S.A30BRSH

B 5.4 25 560 4315 5.6 9.6 #4294 H&E R FAHH -
GH 54 TARSRFEBETSMENE  miE 96 HEER T
BRI EEERIEO O B 294 HEHERTHOHME
2B - 57 RIA 40 HEGRGORE  SE @ T REHTE S
MR A AAEER TS LAY  AZARKREBTAHKFR
B BMAAEEHALTHGOEE ARGAATMASEHE
AU bRAGBAD GG BREERRIE SN ABE T
BRI A AR A -
5.13.2 BA

B85 60 HEA2] FANEBEVEE AB® T RIHNH
BEHARFRRTE LAZMANA BIMEAE SR E LA
BE O AN WM FBARDER - M2 AR TRBE
RARROHH » TR T %72 ATHBEHEMNE 9B ARR
fo BT ABBHE, - |
5.13.3 BB E A #

B 5.9 Ak 4o o SURAE 9 0 B T e o Rk A 265
RERGIRENS < B 510 BRA2BMHERES > &8
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