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— Dependency of Multi-Opening Layout—
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Abstract

Numerical analyses of the ventilation between horizontally connected rooms are carried out to
investigate the influence of opening configuration, such as a location and number of opening, on the
ventilation rate. SPHINCS and AQUA-SF codes, based on the zone model and the field model
respectively, are used for this purpose. The following conclusions are obtained.

1. In the numerical analysis of the BROWN experiment, it is confirmed that AQUA-SF code is
applicable to investigate the ventilation rate. Furthermore, if the elevation of mesh point agree
with the equal-pressure axis, the ventilation rate wouid be able to be estimated within 10% of

accuracy.

2. As a result of the numerical investigation of ventilation,

(1} As a result of the multi-dimensional analyses (the field model), it is confirmed that the
longitudinal distance between openings strongly affects the ventilation rate. On the other
hand, the elevation of the multi-opening is not influential on the ventilation rate. As a
result of the multi-cell analyses (the zone model), it would be able to estimate the
longitudinal distance between openings, if it uses an adequate model for summation of the
openings in which the influence of the longitudinal distance between openings is taken
into account. In this regard, a uniform assumption of zone model slightly differ from field
model, espescially under the lower case,. (i)The longitudinal distance between openings is
small. (ii)The differences between heat source temperature and gas one is large. These
tendencies are same whether or not it is under the condition of combustion.

(2) The influence of ventilation rate on a sodium combustion phenomenon is large. The
increasing of ventilation rate have the sodium combustion phenomenon considerably

accelerated.

1

NDD Ine.

2 Thermal-Hydraulic Research Group, Advanced Technology Division, O-arai
Engineering Center, Japan Nuclear Cycle Development Institute
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OFEE, BOR-TEZE—HICRELTEV RS, ToBEHFIEICIE, BROWN #E
HERAWIHEE, KNEMEREAVDEED 2 BVAEHY, FiEEAVWEFTEE 3.3
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AQUA-SF OfftiidRE 2K 3.2-2, KHZREMH2F 3.2-1 12577,
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v w BRI F A O EF S [m2/s)

REES  MAGAEFEOHEEEIORS (RERDEE. 6lecm])

(3.2-1)
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v =1.885X 105[m%s], v w=1.855X105[m2/s]) & L7z, = DD Ra #iE 1.6 X 104[]T

Ho. G2 DXOBEHGENTH S,
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FERLELRD,

AQUA-SF BT, mEAVEEE L hEAVWLEE L ThHBHELZERLE, ¥
T —2E LT, BRMEEL 8.5 Bi TR T D caseA8 (IDHMOEREITR 351 3%
) . HOEDOA » L a2afBIIE SR XBOXEI@=1x2X2 H5EIE B, FEE
FEOE LESORE#ES 2K 3.2-3 1077, M TIHBEZEN I5°CREITH D, he DFA
BBERIRERDNB, 2 2OWRBITIZEALE—HLTWS, 202 &Y, #IHTI
h & he PHELEAVWTLREREEI RN EELZ LN, BRBEERTIICoh, BES
BIBCED HRELS RSB, ZOHE, he FERAMT M EAFL Y LEWVIREIZZR-2TNS,
Zhid, HRICLAPEZERBLTWRWED, BXBRERB/NFHTEZDTHS,
PiRIZE Y, A2y o R TREREERIC L 2ERTOBRTHREZETINEND B,
LA DR CHARBIR(B.2- DR (C=0.54 T—58) 25,



JNC TN9400 2004-023
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$72K3.3-3 K0, FRBREDLBRKEOEMCREORSE B L, B OEBMEER LSS
FEEETLTWAZ EBRFRERTWS,
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1 1 1
&zlpw —PEF[PM + Og JE(HBJE (3.4-1)
G, Ipm_pgl Pig T Pk H,
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Lk, AQUA-SF iX, ho'&fFiEsEms—A & LT, (he', He)=(0.0,0.50), (0.3125,0.50)
D 2BV &, HoEEFE S —2 & LT, (he', He)=(0.0,0.25), (0.0,0.50), (0.0,0.75)® 3
B % EMT 5, SPHINCS &, BROWN #EAEHREOEHE S, ho'=0.0,0.3125 ® 2 @Y
%, KAEMEROESIT, B 1.0mXIE2.0m O 1@ £ L7,

3)F F Y 7 AT — NG

P VEBOMER 4.1-5 [ZRT, RPOICE VT 3X8m (FEE 9m2) OFFED
B LI OIIELEE 500°C, HTHAE & Sem OF kU 7 AT —LERE Ui, AMHCIZF b
VY AT OBHEBELRVED, BMAREBE T/ -LEERIEI—ETH 5,
T Y U AR, BRESCHRERPEFICETIREE TOMICBRIRERVNE S5+
BREEBRELL, Zb—AI— b MEFATH, EEHINL7 L—ANHICHAIHDE
FDT T w7 AOEMICYHEEEEBLZAVv5, WEGERBERR., BRSO E
b, BnZELYHREDT ol —2fNTR 415 0@EY & Ui, EHIT, 71—4
—FHIFAEE 7 —A—T—ARIIBWTEET D, BHROBTENIT, EBRERX
BT = ARPX (7 L— AIRE - FEKIRE or 7—NVERE 1) ThD, BEEHREERL,
T L—A—BBEKHADEE 0.65, 7b—h—T—/LOEE 050 & L,

AQUA-SFIERBITAT I ULEADA 7y hEREFEIZOVTHER LIz b D& 162
I SPHINCS {283 27 F ) U LT — AR EFEORREEN SRR E & 4 hE TR
8 loR,
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4.2 BITBERRUEE

4.2.1 BIDIRMERRHRTE _ .

EMTREREZE LD BOER 4.2-1 IZ73, KPP0 HRES LS EF Y oA 77— (B
F. 7=k $3) BEETAHEL (SPHINCS OBSIIBEREEY L FIE) TOEHEL
L7z,

SPHINCS DBV Tilh~25, F 421 L0, BIOMEERSh%E 0 55 03125 107k
Fd L, MMBEREIL 1.86 (FbOERER LA, MIETEIEEIRE(SPHINCS TOERMIT
1 20, BREOERIZED RTHETLTWD, Tz, BREERRN 128, F—APD4E
23 NayONayOp W HLIC W T hi#) 20[kg R, 7 L—LBEER STCER & v o 1o 45
ETTZEMD, BREMERICR2TWAZ ERSPE, “hit, MFESEOHEKI X
D, RN KOMAPBR LU TEBREENR LS LI L85 &4 Ly BREDER,
RISAO LR, RERRE (71— ARE) OLAZ V-l lRE RREEE2 N
Do & T, SPHINCS IZBIT 55 DIMHEI MiERICE 2 2 EE, M oXitBEc s R
BRI E 2 SEEBIREVWI L EER L,

KASMERFRVEEEOBRICOVTRS, KASEMEELEVS & B0 SBEE
BERBETERVWI EX D, FAOMMERZ K& VHEIFE BROWN BEXHA L 0T
NPKENWT EBTFREND, #4.2-1 IV, h=03125 DE-EO BROWN HERHFIrE L
33 &, AmBREIF 6 FIHIEFHML., SERAOT A BELH SFHET 5, $7=.
PREESR 230 3 BIOB/NEM = & B b P 3K < 5B+ 5,

AQUA-SF DIFEIZOWTii~R 5, #42-1 L0, BDEEIEE®D )E 0 25 03125 121k
75 e, BRI 2.35 FHEA Lz, £OMIZoNTYH, EMERLMERIZT2T BROWN
HAENEARED SPHINCS &R ThH -7z, LT, AQUA-SF (T8 T H B O E R B A
FTERICE X DB, HORTET S 52 B HBIIAE I L 2R LK,

BRIEHSE TOEEAMICE Y, AQUA-SFIZRBITABNEFERE 2L X - & & DHFHER
B OBRIE~DREBIZ SN TS, K 4.2-1 KBRESHRUSEESM, X 4.2-2 ICBEREE
AfEF UL (H, 2 4.2-1,2 IR0 SRES S 2B LSBT R LT TR LT S),

FA LR RERRE S A SVWEE . IRV A OBES EHICBIT B ORERE R LT TOR
BREETWD, BENIMEERNL AT, BREORBEEKE Lo THHilE—kT
BOYH3IELFEECTH Y, REEEEA L HDBESETT2 2 Enb, G5DRED . 5
BRERERLEEEZLONDS, BL, REOCHE. RESORECTIBRESFET TR
RBERBESHICBNTHELTWS, 29, BETH S Z LILLD2FEAR~OHG
TEOMS & REFC, BERBRETHD Z LI L AMER LU RIS BREOTIHIZ
BLELTWAEEZ BN S, zone model @ SPHINCS Tik, Z 5 L= & 8L LT
RSN '

B#EIZ, ®45-1 L OHRBREOEVIIRGEEICHLEBERIILTVWAS, 22T
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REEA L1X, O Imol EINDLED, F NI U ADRIGEAMEOZ L THB, EHR
KEWVNIE 2Nat+0;—NaO, BEE TV AEENKE <, /hEWIF Y 2Na+(1/2)0,—NaO #3
BETWHEERRENVWIEERLTND, Z07kD, BEEIEOELIE, BeDEkY
BFlICER 5 25, AEIFTFOEHE, SPHINCS W ThoftETHLRIGES 0.5 5T
HBDITR LT, AQUA-SF TIE0.3~04 B &/hEvy, Zhid, 421 k0, AQUA-SF p
FH3, SPHINCS X bEREHICE-TNEHTHEEELLND, F-. MLa—F
LT OFE. FBRESEBRLE & EORISESZE{LD, SPHINCS & AQUA-SF & Tif
OFEmMEFRLTWND, béb & SPHINCS X AQUA-SF L ¥ b KiBIZMBRENE . %
DOFBICL Y 7 L—AREXREN, 2070, EREOBEAK (Na BIZLD Na,0o Fh~)
DED, BERIREDO LS (0,IZLY Nay0, F9~) k0 bW FEBEPRIEESICE 27
EHLEILRD,
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422 BOHRES SRFHE

MTREZELHEbOERA221T, BESTHZLICHEEST., BIUBREREST
R 4.2-1,2 (RFEM) 7Y, ,

AT I, AOEEZOBEVICLAHRER 2 E~DEBITIZ LAY ENT
LR SN, THRIBTBEMS (G FE) ¢RCEMTHE, B42-1 TFRTLOKE, BO
HHEERARC THd ), BRIERTABRBROBEIIIEMR R Wb REE
HEBMOFEANC LD EREEEL TR LT, BEBGAFALHDBEE, Wil Thiz
EAEERIIRN, ZOD, HRBRE~DEEIIT LA o bDEEZILNLS,
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LAl T VIRBERATIZ BT SRS

AQUA-SF SPHINCS
BEMEDOTE | HXEXEE 555 1x103[m3]
10X 10X 10[m] B X 10[m]
BxXEXEE A 1% 109[m?]
KA HROTE 8 = "
18.5X 10 X 30[m] BE 1x108 [m]
E&XIEXEE; B — D% M 0 2R E
B D ER~HiE = i

0.5X1.0%1.0[ml]

Bf ¥R

2

WrmmFE 2.0[m?]

ExEEIT 2 B0 OHEERENS

BETD
IR HRBESDR : 50[Cl. KREE : 15[C)
HIEES REERE., KREEL bic: 0.1[MPa]
BESRIREE 021 (ELSHHR)
ZEROMMRLS | EFRRE 0.79 (EA5FE)
DEHRIER,
EZE{LEE O2(gas),N2(gas), Na(gas), Na:O(aerozol), NazOz(aerozol)

#4.1-2 T RRBERMREITICRB T SIREERSFMHD - BIESNE LH DR -

SPHINCS

HRBEERE o
AQUA-SF
: fmEfEEE=N -~ -
Nu=0.14 X (Gr-Pr)18 i &4

#4.1-3 T—/VBRBERMRITICRT DIEEEREHQ) - KEHE -

KEHE
WRMEREE | mEEEE *& ]
NOEBMEE | OxmEEE B O i T
AQUA-SF ?‘%(‘i;)ﬁ Nu=1X 105
P 8 Nu=1Xx105
SPHINCS - 3k
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#F 4.1-4 SPHINCS | & 27— VRBESGRITIC BT 2B 0 oBRE~TE

B O ¥R

Fb <5 g BROWN #5551 FaRg K SR IS

ho*[] ho[m] S L ECA) [l (Dl PEW) ]

0.0 0.0 2.0 1.0

0.3125 3.125 9.235 0.217 10 20

#) Ho=10[m]
K415 T—ABREICIT BT — Sk
AQUA-SF SPHINCS

HAX 9[m?] ([EE)
EEAE pRETL —
NEES 5> 10-2m}
FIERIREE 500[°C}

FER L 7 L—2MOMHERER BN L OT TR U— LY

Sh=0.14 X (Gr-Sc)1/s

AR 0.5 (EIE)
R RE 0.65 (BEE)

T b b T A OEES
7 L— bk N R OREH

7 L— A L EERORRN EE LRV

0.75 (BE)
T l— LT — b ~OBEN HFBREZE LI

BRI R DT — ATETEIS
FEROF
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#F4.1-6 FAEEHEH

REH EX
fm?] [m]
PREEM (5e5E4M) 0.01
W& At 9.0 0.1
arys7y—h 1
# 4.1-7 FRAEEHPIEE
B HeEh | BE
[W/(m K)] [J/kg K] | [kgfms)
&% 38.3 690 7700
BT EES 0.1 1300 180
oy Y—p | 1.7 960 2300

— 48 —
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F4.2-1 F—ARESEICBIT S D E R R R
SPHINCS
SPHINCS ) AQUA-SF
“1 (*2)
ho'=0.0 | ho'=0.3125 he*=0.0 ho'=0.3125
HATEREC) 1.583 2.103 3.919 1.263 2.965
' [kg/s] ' ' (1.864) ' (2.348)

_ RS 187.06
B | T vy 313.2 {126.1}
X AR 287.6 243.1 {?7711'2} :

[°cl HRBEES 9 363.2 256.5
TH : {-106.7
wmmE | MEEE 0.1978
B3 e Fiy 0.2043 0-1949 {-0.0029}
=] MR : . 0.1930 0.1957
e T 35 ' {-0.0027}
. 871.8 861.9
7 L — AR 796.1 .
BELC] 8148 {+56.9} 8114 {+50.5}
VR EC] 692.9 702.5 {Zég'g} 700.9 {Z‘ég'g}
L 4587 % . | 6.488x102 5.358 X 102
“n 3z . X 2 -2
#RBETE [ke/s] 102 5.066%10 (1.283) | +2H*10 (1.272)
8.887 X 105 7.669 X 105
APy . X 105 . x 5
W] 6.306 X105 | 6.978X10 (1.974) 5.981 % 105 (1.289)
5.571X 108 5.275 % 105
& B K X 108 . X 108
B | 4.008X105 | 4.414X10 (1.262) 4.017% 105 (1.319)
(flame s | 3.596x10¢ | 4.342x 104 | 293TX 104 | 5 gggyyge | 4.688% 104
ain) W] (1.367) (1.621)
. - 6.165 X 105 5.744 X 105
& E . X 105 ) X 105
&3t | 4.368X 105 | 4.848X 10 (1.972) 4.306 X 105 (1.509)
1.791 105 1.470 X 105
3 113X 5 . X 1
EH | 1.113X 105 | 1.265X10 (1.416) 1.128 X 105 (1.864)
HEITRE
(flame s | 8.253x10¢ | 8.651x10¢ | FBIHLXI0T | pnyqge | HTALIX104
—pool) [W] (1.076) 0.857)
- 92.723 % 105 1.944 X 105
& . X 106 ; % 105
&2 11.938%105 | 2.130X 10 (1.278) 1.681% 105 (1.534)
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HI— U D&

RisEal 0.528 0.570 {_%.50255} 0.353 { +00'f116018}

Na 204.1 192.3 {135,?21} 214.9 {?gg"g}

g | NaO | 9013 91.17 {+12123.'é33} 105.4 {Eééei
[kg] Naz02 |  103.4 117.1 {fig'_g} 70.4 {327{10}
BREESH A | NazO | 3.969 3.344 {_%';’g%} 6.752 {_%g}
qf}?ifgf NazO: | 2.835 2.819 {,%.17%} 5.968 {_41'%2%}
%ﬁﬁg é}?gﬁﬁﬂ) 692.4 701.9 {Zgg:‘;} 710.4 {igg:g}
%55% %‘fﬁcﬁ‘m 190.7 192.4 {1357 o 192.7 I
st g}%&” A 50.1 ! 50.1 o

H 1) (D RAFMERERF

{*2) : BROWN #5 =\ Ark

O: he'=0DHFEZE 1 L LEEL EDMH
{}: h'=0 DER LD
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422

T VBRI IZ BT AR E R ED R O E BB S RTEE TR
AQUA-SF
Hc*:0.25 Hc*:0.50 Hc*=0.75
RIEREG) 1963 1.263 1.270
[kgfs] ‘ (1.000) (+1.006)
HELEE 3991 313.2 302.8
PR A # . {-15.9} {-26.3}
ABEIC] | e 230.9 363.2 373.9
Y . {+23.3} {+34.0}
N HE2E 0.1949 0.1954
@%ﬁ}% T 0.1941 £+0.0008} | {+0.0013}
(B | PR 0.1935 0.1930 0.1929
Sy . {-0.0005} {-0.0006}
el 811.4 811.0
7 L—ALIREC] 815.0 3.6) £4.0}
e : 711.9 711.8
7B E[C] 713.9 £9.0} {2.1}
e 1 4211X102 | 4.173%X 102
ke (keg/s] 4:339X10% 1 g 971) (0.962)
. 5.981X105 | 5.913X105
B W] 6.192X10° | "1 966) (0.955)
_ 4.017X105 | 3.976x105
Tkt | 4165X10° | V() gay) (0.955)
AEITE
. 2.893X10¢ | 2.795X 104
_,(fliﬁﬁm X 8.203%10% 1 s g0 (0.873)
s 4.306X 105 | 4.256X 106
erEt | 4.485X10° (0.960) (0.949)
] 1.128X 105 | 1.124X10%
WA | L157X10° | 7 905 0.971)
H2PBITE
(orne st | 5.632x10¢ | 5-58LX10 | 5.485X 104
—pool) [W] (0.982) 0.974)
s 1.681X 105 | 1.673X 105
G | 1.810X10° | ™5 99) (0.924)
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At~ — PO &

. ] 0.353 0.332
BUSHIEL] - 0.397 {-0.044} {-0.065}
214.9 216.2
Na 21L.7 3.9} {+4.5)
105.4 106.6
7 Na:O | 1039 {15} 2.7}
kg ‘ 70.4 67.2
Naz02 76.3 5.9 {9.1}
e X 6.732 7.048
i‘%ﬂs?i Naz0 | 6.732 {0.000 | {+0.316}
e 5.968 3.234
//vlkgl | NasOz | 3.773 (+2.195} {-0.536}
SR (RFEH) 713.8 7104 710.5
BEC] - {-3.4} {-3.3}
A (BrEES) 193.3 192.7 192.5
BEC] ] {-0.6} {-0.8}
g (27 U— 1) 50.1 50.1 50.1
EEEC] : {=0} {=0}

(): H'=026 DBHEE 1 L LI-E E2DE
{}: B*=0.25 DIFE L DE
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KREE

HBEEE

V=1.0X10%m?* V=1.0% 10°m3
P=0.1MPa P=0.1MPa
T=50C T=15C

N2:02=0.79:0.21
[FE4558]

N2:0=0.79:0.21
[Er-5]

Nu=0.14*(Gr - Pr)#
Sh=0.14*(Gr - Sc)

NaZ—/A (T=500°C)

proprn } EABITR4.1-3

T-REE

P:EH

Vi

AT

L&

Nux vtea
Gri/ 7 ART7H
Prr T b
Shivr—w Fig

Serira v b

Nu=100000
{(—E)

T=15C (—3&)

sHEBEA, L VIBA OB i

4.1-1 SPHINCS & X 2 7 — VB BESRAFARAT O fRAT (R R
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A-AWTE |
PR KR
S
z v
Y‘J
pgEnE )

4.1-2 AQUA-SF IZ X 2 7 — L PRiEG-RT DRt (K R

— h4 —
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RUSEERR (FHEIRUIERZERD

RIEE I + R AT — L (Gem) IME
78847 (10em)
a2 )—FQm)
gL SRR EAEE R

4.1-3 —NVREERMIZIS 1T B RS OIS
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hy"=0. 3125

hg*=0. 0

S Y Y
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2bU
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- 7 2 =
N Ay 7 e
” RN Vi
Ry
palllﬁnl.frflnullnﬁ..f
g g

o

1.00
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100
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RBEEE Y S LB
BT HIRE

BEDEMIZ[C]

Prd O BN [m/s]

-
S

{

B D FHEST & RELA O O b B KT
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B 4.2-1 7— 88
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he™=0.0 ho'=0.3125

.

H:'=0.25
[a]
2
MY T

&
AR Ay

0.195 "\
)

*=0.50
N
<
3.

He

:—/) (
i&m“\ (_Jé i

0.192

0.195 5%3
_ VA
2 v | YQ”
c —
o — |
T A %3 197
0.197 /7 #kk;%ﬂfsz Y Hr i
W /i \ B D B AT
0.192
HALITE SR

B14.2-2 7= ASRBEITISUT D BRI 457 OB MR BT
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5.8 YIc

field model @7 b U &7 MBEEfEMT = — F TAQUA-SF) & zone model M2 /L4REERRIT
=— §N ISPHINCS] %AV, BH#HOBROIC L v AKE iz Sh - mERIcBT 255
BROTMEAENT 21TV, LATORREB-,

1. EENRE—ELEEN (2 E)

AQUA-SF iz T BROWN EREIT ORI LUR S A v 2 nBicET 2582
PRl LR, AQUA-SF 2Bl ET 2 EBRERELZBH L TBY, =2—-FE LT
DERBENFRENT, Fho, FDEA v a2 508c@T aEEEICE L TIE, O7 A~
THBRRELRDRWVWEI L, OPMEFMAEBIZA » a2 Al3H 2 X5 ICThiE, ¥ 10%0
BERECHMAETHDIZ L 2HEBLE,

2 B OB T, AQUA-SF & SPHINCS & ORBENT & i L=, TO7ER., b
WOMBIZOWTHME THEFICRW—BEFTT I 2HRBLE, £k, —#0T ) 74
ARECE AV SPHINCS 13, AQUA-SF LY B OSBRI EEEIC S 2 e 2 & 5T
TN BERLDZ L RERLE,

B OM-HEET BT, H D HREIEME 5B+ 2 BROWN#ER) L ZE L 20

(KAZMER) HE L ORKREF2To/k, FORKE, BOSMEESKEVIZY
BROWN #EFEMAROMMEKENREH 2D, TORRIBRBERDEE S OFHFRICH
B 52k ERER L,

2. RERGHEARAT (3 )

WEEIZ &~k 2 IEAFEROBNEFEET 2 BEMARFEFEREAVT, KEO—H4RE—E
DRIE L L= R RT DM 2 £ L,

SPHINCS = & B xffiBsid, BN EE - A ETFENREWVWZ L 2R L, %
7o, LB —BOIKBRET Y. BEoTMEREEE LZE7 L (BROWN
) 2T ENFETH D,

AQUA-SF IT & A xtfn@six, B 0 EREEHC T S EFERRE , —F CHOMRE
B E~OEFFRITIEE A LR, '

SPHINCS i%. AQUA-SF & Fbiliz L TEE D b D= R AF IR 2 & o 1o 50+ 5 g
H5, FAOMHEERER/NSWEEPR, BURL FEK L OREERREVWEEIIBNTLY
WETHolc. T AQUA-SF ZRIRO Y A BAILEE TRET 5002 EETED0
METHD, T LERMIMORELEZEETERNI LN, —HREEEFMRELTNHS
SPHINCS 72 & @ zone model D[RR TH B LEZ bR B,
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3. IR (4 E)

BRIz %~TiE 2 EARMOBEET B TMmEREZ AV T, KRBRO—D2THD
FRY A= KEBREE LI LESREFICBI T HEE L,

ZORER, SHEKOMMEBREEIIFTREST LRRTH-T, 2F0 ., BEOLM
PEBEIC T A EFHES R E L, HOHEES ST+ 5EFEHITIEE A Yy, SPHINCS
Tk, B—RDcBRETo8, RoSMEREZEEB LT M EREETHLORBRAET
H5,

PREERUE L HER O R 2T & 2 A, SPHINCS,AQUA-SF 51238\ T, il
KEOHERIZHY, BESERETIZEZHR LA, 20, BEFADHEETT A
2L, MERFMFEOZLMIL, REFSEZFMT 2 LTHLEETH D,

T, MEERKIIKSEEICORETELD, TORD, JAMBREHBICET 52
LI ERDROFEMIBVWTHEETH D,

AQUA-SF i BEBREIC 1) C bIRTE(RIC & 5 Zefi s D88 a34: 1 %, SPHINCS Tit
AT ERVEETH S, '
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B35 3R
[IEBB 0% 2RTF b Y 7 AREMRIF 3 — F AQUA-SF D% & B3,
JNC TN9400 2000-065,(2000)
[211L 08, MIEHER,"SPHINCS 21— KO A7 LA EEE 7 /U OBR% & BRI,
JNC TN9400 99-059,(1999)
[BIW.G.BROWN et al., "Natural Convection through Rectangular Openings in
Partition-1 Vertical Partitions”, Int. J. Heat Mass Transfer, Vol.5 pp.869~868
(1962)
la] B AR S BT E R SRTH U, p.68, (1986)
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8% 1. AQUA-SF (2B 1T S MBRERHA X
AHFIZB T D AQUQ-SF OxtfitERER, AR E SIRME & O£ BALKRN
CEBTOHEMBELERLTVD,

k+1 L A / _ ¢/
. [} 1
| . i

_________ b — R S
E | (VGEiRIE0 | i
p 1,3,k : i |

------------------------- T R Y
. VG0 g f ;
[ pGHkD j X

_________ . ! ______.:1__________.
| ; |
k-2 !
1 i i+1 i+2 !

AQUASF R H H— KAy vakfnTnaid, REREATEIOER, BEES
AiTeApilbins, AEFRELZHTROEER., MREOEHZESIC 1 KARLERAW
TWBZENLREAOEADEER D, Bo— FOBREEUTIORT,

doi,j,k
ifi=i
if (v, j, k) >0) then
G = p(i, ), k) v, (i, ], k) Ay - Az
else
G,=p(+L k) v, (i, ].k) Ay-Az
endif
enddo
Z 2T, Gr@E RN EEM) 0 H EER Blke/s], GoUSRM—HREM) 0 EBEBE lkess].
o H AR kg, viFoEm/sl, RAFE xX FEMS EFT, EAHKETE Gi=G: Th
Do
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{18k 2. AQUA-SF IZEIF2F O LT—ILAIETE

4 BOT—VBRERITICB W TAVWZ, AQUASSFIZX A+ M) 7 AT —LOREIZB,
TIRUEH22HEHRT D,

4 BTOT—NVRREEL, BA OB LT NI VAT —ABFETDHEREL TS, L
L.AQUA-SF EAMREMOMIZT P T AREATDHEWVIREFELLFIGE LTH N,
FORH, BEFTIIEAO 1 BETTCTOEET ) DV AZEATS LW BERT
ST Ry, IFEETENREEN S T VB EET AR EEE L,

AQUA-SF 2813 5F h ) W AP —ADBRE, ANT 7 A /v input.dat Hele,
SDATA '

(*heg)
NEND=4,
TVAL=0. 0 1.0 ,L01 36000 , } F RV AR B B
FVAL=1.0 1.0 ,0.0 ,0.0 .
(FRE)
&END
EPOOL

1FPOOL=3, THTFL=21, HYDFL=3. 0D, FFLO=0DO, _
EEP=0DO,EEF=UDU,RELAXPL=0.BDO,EPAPL=5.0D—3;}' TARET—F T |
HPMAX=1. 0D-2, HPHIN=1. OD-2, TPLBUG=0,

4END

(PEg)
POOL 8 13 8 13 1 1 1
GNAP 8.332D0 8 13 8 13 1 1 1 1 L s
TMS 5000 8 13 8 13 1 1 1 PREBEAATHHE. F
&END

) NEEATES — FOSEENE

FOOL : 7 —A-OTFTEREHE

GNAP : F + 0 7 At A B (ke/s/m?]=iRiRE (ke/s1/ 7 — A E 8 [m2]
TMS : F—A-OIMBIRE & F— A OHEFE[C)

HATAHT Y D ABREET., S 3X3X0.05=0.45[ms3] T, IREE 500°C THiEE S
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