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Nf B A o #i R S (10)
A AR EVEAE [m?] (=0.282)

A E OWNE 0.282m EAME O I 1n 26X B mE %
0.282m* & FHE

(5) R A 2> & D 2R~ D %t it B s 2

A Dy & 22 &K~ D R BVE =, kT T 5,

e
it

Qt =h-A- (TF(NF) — Ti)

T,

Q¢ D ox i B s W]

h DRV ER [W/m?/K]

A X EVE RS [m?] (=0.282)
AHE ONE 0.282m & AME O® S 1m0 b X B S %
0.282m* & & &

Nt s A o Hi R S (10)

Te(Nf) - SAM HmiEE [C]

Ti N ELRIRE [C]

AmERIT, XEALVMNKOERELD, WRICTHRET S,

h=Nul-2a/HL (=#A T2 &EH 4 i 68 H)

T,
h D ERER [W/m?/K]

Nul T I G el VI N ¢

HL CAWE OGS [m] (=1)

Aa D EROBE R [W/n/K] G 1 RZH)

LRDRAMGERERDDHICY > T, XL MK Nu, 7T 2K 7K
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GrrezBH T+ B L EBIc, MWL LTI MV PrElv5,
AL EREZRDODDIICUYZ> TOEER THOEREZ, LTFTD ()05
(D) Iz,

(a) ) X v~ % Nul
—HIEELRAHOTERDORITALERORB T2 Licky, kX
THRET D,

Nul = (4/3)Nux (BT %2& R 4 iix 69 H)

ZZ 7T,
Nul B XL R
Nux R X 'L N

(b) AT X &/ % Nux
— R ERAE O RO RV ERNL, RAILZTRET D,
B, HEICHZ->TIiE, 6Gr & ProfEakXomB&mE (104
Gr « Pr=4x10°~3X10"°) AN THDHZ LZMIBL TS,

0.21
Nux = Cp(Pr) (voo /VW) (Gr-PO)V*  (EEAT &R 4 B 69 H)

T,
Nux R X L K
Pr T UMV GE 1RSSR
CT(Pr) : 77 v hvEoORA#K
v CENREPEAR A [m?/s] (BB 1 R W)
(R5- oo AR DM, w: BEm O fH)
(v vy, ) =1 URBT RS 4 M 69 H)
Gr 7T AR T

(c) 77 v MV OB CT(Pr)
wATRIN D,

1
_E Pr 4, PRV N
Crp) =3t S R T R S A R 68 B

T,
CT(Pr) : 77 b EDOEEK
Pr T MVEE 1 ESR)

(d) 7" 2K 7% Gr
E#RNPDbBIRAXTRIND,
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Gr = EBHLCINOZTD (e - o v g5 485 4 JE 68 B)

ZZ T,
Gr

g

B
HL

Nf
TF(NF)
Ti

\Y

v2

T AR T

 EAMEE [m/s?] (=9.80665)
R R [1/K]

CAEE O S [n] (=1)

D H B O i % (10)

CH A E IR E [C]

N ZERIRE [C]

CEVREPER S [n®/s] (B 1 RS

(6) N B 22 5 0 i E 22 Ak GE & # BV H)
N2 XITIRE — k& L THMOBE DD O MARIEIC LV R EXE
ftFsboe L, RAWLCTRET D,

Na-cva-%Ti=4-Qt

FREBEHREICL DA S EORMETORICT S L,

Tiyes = Tiy + At -

Cva

4-Qt

Na-cy,

DR BR E LW

NPz & [mol] (=p,-V,-103/M)

R OBEE [kg/m] (B 1 RS

C e R O KRFE [m®] (0.2822-HL =0. 079524)

AHE ONE 0.282m, MAEE O 0.282m K O 8l E O &
S Ilm B ZEKDORFE A 0.079524m® & 5

D ERMEVEE [J/mol/K] (=cp-R)

CHW LR B oM 1122 H ~A v — 0 BEBER)
D EEE VB [J/mol/K] (= cpM)

(EELBR(FE 1 XS H))

D ZBR DSy F & [g/mol] (=28.97)

(BT 7 &R &ET 5 L p. 279)

CRARES [J/mol/K] (=8.31)

DAt ONEEKIEE [C]

BIEONEEKIEE [C]

BRI 2 A [s] (=0.0006s)
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F1R ZEIOMMEMGEET) BT 2GR 4 i 329 H)

i E " iE JE b #L SR F | BRERE |TT U P
T 0 cy v A Pr

[K] c*! [kg/m’] [kJ/kg/K] [mm®/s] [mW/m/K] —

280 6.85 1.2606 1.007 14.00 24.61 0.720
300 26. 85 1.1763 1.007 15.83 26. 14 0.717
320 46. 85 1.1026 1.008 17.86 27.59 0.719
340 66. 85 1.0376 1.009 19. 88 29.00 0.718
360 86. 85 0.9799 1.011 21.98 30. 39 0.717
380 106. 85 0.9282 1.012 24. 15 31.73 0.715
400 126. 85 0.8818 1.015 26.39 33. 05 0.715
420 146. 85 0.8398 1.017 28.70 34.37 0.713
440 166. 85 0.8016 1.020 31.06 35.68 0.712
460 186. 85 0.7667 1.023 33.51 36.97 0.711
480 206. 85 0.7347 1.027 36.01 38. 25 0.710
500 226. 85 0.7053 1.031 38.58 39.51 0.710
550 276. 85 0.6412 1.041 45. 27 42.60 0.709
600 326.85 0.5878 1.052 52.36 45. 60 0.710
650 376.85 0.5425 1.064 59.90 48. 40 0.714
700 426. 85 0.5038 1.076 67.70 51.30 0.715
800 526. 85 0.4408 1.099 84.50 56.90 0.719

1 KL EBEKCERIT—273.15CE T 5,
%2 HEA~O@EMAIE (n¥/s] RO TI0ZFUEZMEAEH WD,

[ (1) FHNOIRE L5 ]

(1) FROEE L5

T (2) 1 WA ~ R R
1% A it K B ) ) A

(4) SpF OIREZAL
(5) AL 7> & DZERA~ DRI R
(6) WHEhZZ5R DI 2L

W1 AR I E A o 34T 7

A%k 04311 5-38
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Frafil
FRRET

XnEE
0.5Ld/(Nd-1)

al

R85, JERS
Ld/(Nd-1)

| BEERA

| R EPRET
RKHEE EE%Eé
LE/INf-1) 1§ 0 5L8/(NF-1)

V\XW/
\\Ai T .

LA A
EAIAEE |
Qr L SRS '..’ ----- rf.rf,,
Td(1) Td(Nd) B
i TH(1) TF(Nf)

5 2 il A4 8 L RE Al o

Td(Nd)=Tf(1)
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SR EMRE
Qt

WrEdE & ¢ Ld=0.025m
$AME X 1 Lf=0.009m

W EAET R EE AN s 2K - Nd=26
SRR SE : Nf=10
WIEATRE © Td()°C | BiRES
SAPHEE  TI()°C | HimES

HE T

IV
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252 Mk EE T L SR R AL O 5 ik

it KW 2 i T U728 OREFMO FEEZUL TICRT, FMET LD
B 20 1 ISR,

fit KB ITIEE K LI FERISICE s THERENT S0, WM
OREFMICEBNTIE, BHHEORT AR ENRETHD, LIz
WMo T, PR~ DS A RE A WIR BV M S B S T 7 o T D T L
M~EEHz 5,

Mtk o 78 2 B U - Wi BB &2 i T L 7= 9mmSUS EARIC Ak &K FE 2 ¥ o fE
THELEGSOWEHNICLI2MMEBEOELLEHET S, FHHEIT — KT
REFHEE L, MAEBEBMUN»SEFALZZT, MU~ RET L0 L
T5, HMERBTOKBAITRENED LTS,

T wCw

BT FEME TV

(1) 8 5 5 i
g G 5 B0 TR J) S8 TR A O ShER K KR BREAN 7 A B (PR 25 4 6 A
19 BERAOHHIZEER)) Lo, UToLBVEMNT S,

E=Rf-0 + Eq
T,
E D OBE B R E [ W/m?]
Rf B AR EE [W/m?] (=58,000)
1) CHEAKETALORESEE (=0.5)
Es KB OEBIZXDEEHMRE [W/n2] (=400)
(2) SR B~ o Hg 5 B AR 2=

B B~ D g B BRI KR AE DO K KIEE 1,500°C, A5 0w HE E &
50CE LT, ULFoEBWEHT S,
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((1,500+273.15)*—(Td(1)+273.15)*)

Qr=E- A 0127315 —(50+273.15))
-,

Qr D HE N BEE (W]

E D OHE B R [W/m?]

A D BVE M [(m?] (=1)

Td(1) : WM EZmIEE [C]

B, REHEOARBEOHFRETH D 1,500°C 1%, M ZEHEE KD
KR O G FBE %4 68kW/m* & L, $M OMHIEE A 50C & LT, K
REFMAROMOBEZLEFRBEOBRLELLHEB L 1,232C % #
SFRICE D B ERELTRBYD, MTFTOEBDVEHBL WS,

W RE L, UToRICEIVFEMIN S,

E:(DRf
o I REESRE [
Rt CER S HCE [W/m?] (58kW/m?)

FRANS, kKXKRHZ =1L LIEHE, ReVPOWEHNBEZRD D
ZEMTE D,

CATHEREE 4RI, WHOMBEENS, DUTOXIZHESE K
RO KRKRIEE ZRD D,

E=oe (T} —Ty)

0 AT Ty e RV U EH LW/ m?/KY]

E D HE G BR A [W/m?]

€ R -] (LWl LTo0.2E3%,)
T¢ kR OEE [K]

Tw CEM o FEOBEE [K] (50°C)

(3) W Bkt o IR 28 1k (3E & & BB =)
WrBA M IZIRE — RO BEEE R oBYREL L, 1 SiAa0EELX, U
ToRICTRET D,

d —_—
prcV-—Td=Q
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Flo, BMREIZEY ERRXo At T oRMETZULToRXITRT,

Q
Tdn+1 S Tdn + At * pC_V

ZZ T

Tdnt1 At RPHZOWBMIEE [C]

Tdn D BIIEO W BVH IR E [C]

At D FERI A A [s] (=0.001)

Q D BVRE R (V]

p S ST W B O [kg/m?]
c D BRSO W BRE o BB [T/ kg /K]
\% DB A SOIE I BRE O R FE [m®]

i 45 () & & IS BMERE R Q R OV XTI O KB V 2 LT O k5
BET 5.

Ad(j)

Q = Qr = oo X A X (Td() - Td( + 1)

1 Ld
V==XAX
2 Nd-1

j=2~Nd-10 8 &

AdG-1)

_ AdG)
Q= (Ld/(Nd-1))

x A (TdG = 1) = T4D) ~ Tomes

x A x (Td() — Td( + 1))

Ld
V=AX Na—1
j=Ndo % &
AdG-1) Af(1)

x Ax (Td( — 1) — Td())) — x A X (Tf(1) — Tf(2))

Q= (Ld/(Nd-1)) (Lf/(Nf-1))

1 Ld 1 Lf
. . — x X_ —_— X_ —
prc-V=pgXcqg 2><A><Nd_1+pf><cf 2><A><Nf_1

»—»—,(;
— —
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Qr RSPV E (W]

A B mAE [(m2] (=1)
Ad D BT EAES O BB E S [W/m/K]
(Bl 5 DF 3-2 XS M)
Ld D WrEM O E S [m] (=0.025)
Nd o BT BB o Hi R (= 26)
Td(j) cHiA ) TOWBMIEE [C]
pd W EAM o B [ke/m’] (IR S5 O 3-2 KRB M)
Cd D W EHE o B [T /kg/K]
(BIUs 5 DF 3-2 KRS M)
Af DA OB E =R [W/m/K]
(BIIR 5 OF 4-2 KB M)
Lf M O E S [m] (=0.009)
Nf D B AF o i R E (10)
T£() cHiR ] TOHMIEE [C]
pf M o EE [ke/m’] (BIRS OF 4-2 RS M)
cr A OB [J/kg/K] (Bl 5 O 4-2 B H)

MK HE R S 1 om D W BAPERE A3, FE VR Al T W BAAF 0. 625mm (T AH 2
L, %Itk CIIWEM 12.6mm LT HRELT H,

E, FEVEAT R O IEE O W B OBMMEME O 0 20X, WEM O
REXLOCBYMEEZEET 23 BEHAEBICITI & &L, kol
MOFHEERTEZA LB EIL, RETOMEAMOBMMEEL T 5,
FALHT OB MEMIT, HBAOEEITRET LW EM O BMMEEICK LT
20530 112, B EROLEITRET 5 WM OB EEIZ X L T 20
BFIZRET D,

(4) 8 £ 0 iR BE 25 Ab (FF & & B s )

WM ITIEE oL SoBRELSL L, 18 A0EELEIX, T
OHXIZTHRET D,

d
peece Ve Te=Q

T2, BREICEY EEXo At D oE#ETEZ LT ORI RT,

Q
prce Ve

Tfn+1 = Tfn + At *

s—s—‘(\\
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Tfot1 M BB OMMIRE [C]

Tfn CBEOWMIRE [C]
At R A & [s] (=0.001)
Q BV ERE (W]
pr M OB E [kg/m*] (BIIRS OF 4-2 RS W)
cr A OB [T/kg/K]
(Bl 5 D 4-2 £ M)
Ve M O RFE [m®]

HRGD)ITEICHREEZERE QLRUOMMOKE Vi L TO X ) ICERET

=104 &

Tf(1) = Td(Nd)

j=2~(NE-1) 0 5 &

Af(—1)

Q= Gy X A (TG — 1) = T()) — MO A x (TEG) — TEG + 1))

(Lf/(Nf-1))

Lf
Vf =AX (Nf—1)
j=Nfo 5 &

Af(-1)

Q= G X A X (TG — 1) — Tf()

1 Lf
=-XAX
Vi=3xA (Nf-1)
ZZ 7T,

Tf(1) CHM R mIRE [C]
Td(Nd) : WM EmiEE [C]

Af D Hi A DB E R [W/m/K]
(BIUS 5 DF 4-2 KRS M)

A B mE [(n?] (=1)

Lf HiA o E = [m] (=0.009)

Nf A o Hi R (= 10)
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Tf(j) CHi R COMMIRE [C]

IV
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5253 WMAWBEOVLEEIOMFTOHFHE T A —FZFHEOZLHEIZONT
(a) %4 M DM D ik
BT RN EGMRE, BIoEEETHOTHET 2SS, KO X
TSIV OBBEOLERE 7+« A~ OREEMTSEIC X
DR+ 2 2 &N TE D,
fRMT 2 ZEWCHED D720 E, M d P ROFMEEZW - T LER
b5,

d<:
-2
— WL OB E FREA (LB TR oK, UToXnhbkd b
ZENTED,
2 . At
cxp Ax?
Z 2T,
d D YE K
A D BVRE R [W/m/K]
c D H B [J/kg/K]
p DB [kg/m?]
At D R A A [s]
Ax XA EE [m]

HEETAPHOHSEIINLETE2, NN 3RMBIZRD2HB AL N=3
ERET D, 22T, KOESIET Ax=L/(N-1)ET 5, (L: WE [m] )

(b) %4 M D W 38 D #5 F

WrZhpr Bl & CREL TCWVWI2YMEMEA RS-0, @I HEEE d
RIS 5, MEROKE AS0.2 L7052 b, RN ORE M I HE
TETCWBH I L A2MRLE,

PLFIC B a2 w7,

KARKT TIE, B2 At 2 0.001 [s], KOE S Ax % 0.001 [m]
WWEHELTWD,

7k, B e, BEpLOALBERANTIEREKRKEEESBSET L E LD
W2, BB dOFMEREE LS BET 272010, #MMIEE% 327C,
Wr B AR E 2 600°C & L CEE O EZ AW 5D,
BlIRICEHBRZ T,
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LR

PEWCE d o B R

AF A it 52 BAL kiR Wr 2444 2mm Wr ZA4 Smm
o A ek 5 I C 327 600 600
PLHCH d 0.004 0.194 0.150
Bmig ) W/m/K 19 2.8%! 2.8%!
B ¢ J 556 57.65%?2 57.65%?2
I p kg/m® 7,810 250 250
I5F [ % & At s 0.001 0.001 0.001
KR & Ax m 0.001 0.001 0.001

k1 BIMER20ME2F L -E
%2 BiwAEMEEL 1/20#F U7~ &

SRAL ok 04-RIER 5-47
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SE 4 MABEEOLEREI DM ~OREMA A OEEIZONT

Wi ikl LD MATic B W Cix, FMETOHEZ 1L AT v 7H#D D
O ORMMETH HFMAAEZHREL TBY, Z ORI A E KX
CERELTCLE) LHAEMENN LTS, ELVWHKREZHELIZLENT
SR

AR TREE L TV D ERERIZI A 0.001s O %Y % R T 57
WIZ, A A %2 LV /NEW0.0001s ~EE LM A2 ERLEZ, 0
EREEIKICRT, 2RFMAAACBVWTHEFEREZTIRLOLZZVW &
Mo, FFE A A OREICEEIL RV,

Rd, W EEBERRFEBE ORI (kB2 L) B - 3)IcB 0T,
AREFAN & FARICRER L A0 B Z R LR EICHBER N & 2R L

TW5,
450
400
350
300
@)
950
= 900
] —o—[F [ %] A 0.001 s *!
150
100 ——[RE R 4] &~ 0.0001 s
50 —— 5y
0 S— —— e — — -
0 200 400 600 800 1000 1200 1400

BEfE [ s ]

k1 BRI A A 0.001s &M A A 0.0001s DIRERFENER > TWVWDHED,
RBOBRNENT VD,

B KRR A 0.001s 8K IR E K OVRER % A 0.0001s O 8
MIREI RIZEN S D=L

IV
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2% 5 MAARBREZEORBRKE RO MHE
Mk 8 8 Z2RB Ao mmIchiE T L, MARBRZORBREKOWKNZ H
FIZTHERLE, (B 1SR ARBREOEREFH | KITET,
REBRAREE T, MHFEMER» S EHEN 2 AT 2 B EER &
B2, FCRBREORENPOZALEEHRNOER~DOEEAIC X DR
FEEFIZIHECTREDZIAELTWDILOO, £l TOMKEEDRKIEIC
LW BRI LV BEEABREM SN, RILICES> TN I & &R

L7,
Bl R Em ko R B IKE R
] £ (DR E
il ¥6 7 & Jiti T 7 & el
SS400 6mm ol 3mm A

(R ) | O (mm)
K M kR B % O RBRIE ORI

Uk
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2E6 Mtk BEE b L L7 SUS SEWROMKkRBREERD ML — 2fifHr £ 5 L
WZo>W T

(1) 1 2

BAIKICEHBEET VERT,

fit KB ITIEEICEKGE LI RISIC L s THERENT S0, MM OIR
FERIMRICB T, BB O T AR ENRNETH D, Lz -> T,
FEAM N~ O KBS AT RE 72 @ iR BV R E 23 B B 8 I8 72 o T 2 W B ~ (& &
x5,

Mtk W 78 A B L 7= W Bk 2 i T L 72 9mmSUS FEHR 12 K KA ¥ o JE
THELESAOWHICLI2MHMEBEEOELLEHET D, stE T — KT
FEFHELE L, MAKEBM»SEHNAEZZT, AU ~BEET 5,

EEFIM & M ARBROBELEM~OBRBOEBEBORE IOV TIX, ki
(R 6 M ARWBEIORED 6. (2)b. (b)) LBV, REAKEDOK
HOWRE EFICc X2 ZwiEs, RBRELSEL~ORWHEB KL NERN~D
R BRI RATE RN T2, IBE LA ZL 707 KRN &K ORE
KTFzbeod HBAOREELRUUBELRET 5,

i EAE (KRR L

gEgt Qr

B1IK FRET LV
(2) 8 5t 58 £

kR CIERBRATLZE T TR, RRAEOHETICE W TH MEE
WCHRE LN RE L 7225 X 9 E=30,000 [W/m?] & LTEBY, KFEHIC
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BTG A LS50 E E=30,000 [W/m®] Z&ET D,

(3) S DR 8l AR 2> & 8 A1~ D g 5t
G TR S AR > O BB~ O g B, ik BRI F5 0 D ik S TR B A o0 1R
(670C) Z K RAAEDKKIRE & L, it o g IR E 2 K BRIZB N T
HE PR SR AR D IR E A 670°CIZ e o o BE DR E (100°C) & LT, kX<

BET 5.

Qr=E-A
27T,
Qr
E
A
Td(1)

(670 + 273.15)* — (Td(1) + 273.15)*)

((670 + 273.15)* — (100 + 273.15)%)

DR BGmE (W]

DRSS R [W/m?]

o EVEAE [m?] (=1 HLA7 i )
DB R mIEE [C]

(4) W7 B D IR B 2 b,
WrBM T X FEEICEE R T2EBEH RO EREL L, 1 HiAOIE
EEAFIRRNICTHRET 5,

d
p-c-V-aTd(l)—Q

EREB@BECIYD AtHBEOREBETORICT 2 &

Td(1) 4, = Td(i), + At-

(Y
(Y
A

< o ° O

Td(i)n
At

Q
prc-V

D EVRE & [W]

DA ST B B 0 [kg/m?]
D BRSSO B o BB [T/ kg /K]
DB R SO BAES O KRR [m?]

Td(i)ns1 :
CBIEOWBMIEE [C] mITBREORKM AT v 7))

KA A [s] (=0.001s)

At ZOWEAMIEE [C] (n+1 X M BOKMAT v )

ShAk ok 04-RB11%s 5-51
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B

I BUEEE Q K OBIM LI B DRV 2L F Ok S

Fr I
H“‘%“‘UT
o I

._.
11

Ad
Q= Q- oy A (Td(1) — Td(2))

V=1/2-A-Ld/(M—1)

i=2~M-1

Ad

Q= gy A (TG 1) = Td®) -

oy A (Td0) — TG+ 1)

V=A-Ld/(M—1)

i=M

Ad

ey A (TdM - 1) - Td(M) -

Q= m A~ (TF(1) — Tf(2))

prc-V=pg-cqg-1/2-A-Ld/(M—1) +ps- ¢+ 1/2-A-Lf/(N—1)

T,

Qr D EVREE (W]

Ad PR OBV E R [W/n/K] (BRSO 3-2 XBMW)

Ld A OE S [n] (HAKEEE S 2nm D4 0 0.025
Mk #EE X 3nm OFE : 0.0375)

M D EHE o /i R B (i KB R S 2nm D55 A ¢ 26
Mk BEE X 3nm OBFE : 34)

A R EVERE [e?] (=1 B, m )

Td(i) DT A o i IR E [C]

Af CEM OB R E R [(W/n/K] (IS OF 4-2 XS MH)

Lf M oS [n] (=0.009)

N D SRR o i E (10)

Tf(i) D H A O RR B [°C ]

pd W EAM O B [ke/m’] (BIIR 5 O 3-2 RS M)

Cd W BB O B [J/kg/K] (B 5 D 3-2 RZ M)

pf WM OB E [ke/m] (BIU S5 O 4-2 KRB M)

cr M OB [J/keg/K] (BIW 5 OF 4-2 XS )

Eh, MAEBONRELE L TEHAMOYEELZEMNL TV, W
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KB DORREWIZOWTIL, FMIEEN 280CE 2 - WA TH a2 1

m7 5 20mm W2 T B LD E T B,

280CLL T aE, WM OLEIL 20 550 112, nE

ﬁiﬂvé—éO

(5) #0414 o IR 2 1k

8 B4 13 X 5y A

Bl kRIcTRET D,
pf'Cf'Vf'%Tf(i)=Q

WE—fRETOBRBEROBRE L L

I LETAVORREMT ST,
R 20 fFlT&

EXE2GMEICLD At BEOREBETORXRICT S L

Tf(i) n41 = Tf(D), + At- pfcfvf

Z Z T,

Q BAREE (W]

pf WM OB E [ke/m] (BIU S5 O 4-2 KRB M)
cr A OB [J/keg/K] (BIUS S OF 4-2 XS5 H)
Vs DA O RFE [m?]

Tf(Dn+1 : At B OHMIEE [C] n+1 X At R OKHE AT v 7))
Tf(Dn = BREORE [C] (nZHRAEDORER X7 > 7)
At R % A [s] (=0.001s)

HiRiIBICACERE QRUMMOERBE Viz L TO LD ITHRET D,

i=1
TE(i) = Td(i)
i=2~N-1

A~ (TG — 1) — TEW)) — -A- (TFGQ) — TEG + 1))
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[1] Vinay and Prabhu: Measurement of geometric and radiative properties of

heptane pool fires. Fire Safety Journal 96, pp 13-26 (2018)
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£#% 1 FDS OFFHEMEICONT

O=—F4 : Fire Dynamics Simulator (FDS)

QPBH¥EHERS ©  National Institute of Standards and Technology (NIST)
OBHZERA] - 2000 4 (IR Y U — %)

@FERALIENN—Tar: 6.7.1

OEHER . TV KEREOIRE « Fas /340 OB iEtT

©=— FOME . BREEC KX 2B A, KROZFE), EXmEEs2Ee3 kT I b
—aVEARETAHCCD V7 by =T,

(DFRE (Verification) e OV 4 HERR (Validation) :
[#EE (Verification) ]

- BAFEHEBESEATL TV D U 77 LU A A verification MilZHWT, LEMRGE
BTN TV D,

W PEMEZR (Validation) ]

- BHFEHEBIN AT LTV D Y 77 L AW A K validation #lCIBWT, FERAIF—4
IS < Y MEMER DI ZEAT LI TV D, KE NRC DK SKFEAT A R (U. S. Nuclear
Regulatory Commission(2011). Nuclear Power Plant Fire Modeling Application
Guide (NPP FIRE MAG). NUREG-1934.)IZH W R b= EiEzHT 5.
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2% 2 BRI OBEIC SN T

AFAESEHTIZ V= Fire Dynamics Simulator (FDS) DI A 75 U Tl F 7+ DF — &N
HAEINh T iano 2,
DD, RELETHREIZRETL, XX T TV OT— NV KKEEORRE T A — 4
(e R RPRBESE, FEBREH, RBEEL, SR O TREESR) 3 UM & oMLY 21572 &b,
AEAEREHTIZ AN DT T OBRBERNT A —2 L LT, RUZ OB T A— X EHEL
77
F1FR T KEEREOBREE T A — X DR E?

4 )
on = B B
£ £ = 2 2 =e |8
Efe | 25 | %% PREHE
= ‘2 2 z 2 =z 27 _§ &, |Un-obscuration Ratio U, (m?* m?)
< 2 g o = & o A g o =8
= § =R S £ =0 | O =)
Fuel 2 =
max kg AHc SEPm: Km
(kg.m?st) (mh) (kJ/kg) (kWni?) (m?') | C/H | D<10m | 10m<D<20m |D<20m
Acetone 0.038 2.238 25.800 130 100 | 050 | 0.02 0.02 0.02
Benzine 0.085 2.700 40.100 130 100 | 1.00 | 0.02 0.02 0.02
Butane 0.110 0.852 45.700 225 0937 | 040 | 023 0.12 0.08
Crude Oil 0.051 1.301 42.600 130 100 | 0.54 | 0.05 0.05 0.05
Diesel 0.054 1.301 44.400 130 100 | 053 | 0.02 0.02 0.02
Ethanol 0.029 100.000 | 29.700 130 100 | 033 | 1.00 1.00 1.00
Fuel Oil 0.034 1.67 39.700 130 100 | 0.61 | 0.02 0.02 0.02
Gasoline/ Petrol|  0.055 1.480 43.700 130 100 | 043 | 0.02 0.02 0.02
Heptane 0.081 1.394 44.600 200 100 |0.438| 023 0.12 0.08
Hexane 0.075 1.394 44.700 200 100 |0429| 023 0.12 0.08
Hydrogen/ 0.161 6.741 70 7.415 | 0.00 1.00 1.00 1.00
Liquified
GP4 0.056 1.962 43.500 130 100 | 046 | 0.02 0.02 0.02
GP5/ 0.063 1.269 43.000 130 100 | 045 | 0.02 0.02 0.02
Kerosene
LNG 0.141 0.136 265 0.149 | 025 | 0.77 0.69 0.55
LPG 0.181 0.500 250 055 |0375| 055 0.23 0.16
Methanol 0.020 100.000 | 20.000 70 100 | 025 | 1.00 1.00 1.00
Naphtha/ 0.095 100.000 200 100 |0.417| 023 0.12 0.08
Pentane
Octane 0.081 1.394 200 100 |0.444| 023 0.12 0.08
Toluene 0.066 3.370 130 100 |0.875| 0.02 0.02 0.02
Xylene 0.090 1.400 40.800 130 100 | 0.80 | 0.02 0.02 0.02

[1]Kevin B.McGrattan etal. “Fire Dynamics Simulator User’ s Guide” NIST Special
Publication 1019, sixth edition, revision FDS6.6.0-129-g951268a (2017).

[2]C.Goula, C.Malkotsi “Numerical simulation of pool hydrocarbon fires and their effect on
adjacent tanks” , Master Thesis, Department of Civil Engineering, University of Thessaly,
Greece (2017).
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