JAERI-Tech
98-026

W | NDEEIC 51 B EER
FPIPOVILEHBS

(TR

1988%7H

HOGHATS « Uil &G - SOMEIE S, - i SEE - IR HLAE P
EMAIK - HHLAS - A #

BERFHDHRZRMA
Japan Atomic Energy Research Institute




ALE— M3, ARBEFHREFLSAERILF LTV IHAEREETT,
AFOMSbEIE, BAFRTHHFEFFEREBRSHAHEHRE (T319-1195 RIRAHH
BEHH) HT, BRLEBLIEIY, &k, ZoErCMAEANRFILERRR TS
Z— (T319—1195 HERLIEER A H AT HFFEAN) THEIC L DEERAMEE
ZhoTREYET,

This report is issued irregularly.

Inquiries about availability of the reports should be addressed to Research
Information Division, Department of Intellectual Resources, Japan Atomic Energy
Research Institute, Tokai-mura, Naka-gun, Ibaraki-ken T319—1195, Japan.

©Japan Atomic Energy Research Institute, 1998
WEWRRIT BARBETFHABAHR
1) Bl B EEHIRBRA 2




JAERI-Tech 98-026

WINDE - 1Z 331) HECE NFP 7 u /' )V BhARYT
(3 3EH3E)

B AR T AR EREH R R LR v & —RFFRETHH
A W% - Ul K- Rl R - ATE ERE
FH BY-RE FIX-HF XA -5 M

(199846 6 A 2 H%H)

FEEIEMEEIEAR (WIND) HEOERFATT o/ VEERRERIC A 5 Tid, R

BIZB% L TWAFP T v VST 2 — FARTR U E OB a— M e LTHEMTTHD
KEY T 4 7 ESHFEFROVICTORIAZ — & AT, WINDREBROMT & 8 4« OFFTET VD
BRIEZT->TWV3B, ENHDO—EE LT, VINDFHE CEME L ZEENFPT o/ L EIERR
(WAD 4 R T} 5 3RER) DR R OWINDEH B CTIFRRBR L FE L TV BBIREE L — 7 > R
BEBLERRETA VNTOFPET a Y VEBRITEER LTz, TORR., UTOMAIEFES
Nz, WAD4 RO 5 REBR CHB SN CsIDLERDEVESTIX, ARTRTVICTORIAZ — RIZ X
VIZIEEYICER SN, CsIH ADERNE,/ BAREHICBIL T, VICTORIAIZERRE & 2 @K
ffil. ARTO S BEBRERIZELVEVEEZ TR L, Ma— FOEE/ BERETNVIZONT
ELIZRIAENLETHS, SEOHHT Tk, BEFERBICBITHCILERLZRE LR o7
P, YHIICRBIT AERIIHBHOAE 2— FORIEICFRTHS Z L b, SHROVINDR
BRCIIEOWHIDUEERLRET DI E LT, EBLEERTFA ~DITa ) VDOEER
IEBEILIELRIEE CTh D, ILELFPLOBRBRIZE Y, BIROXKB LELFTA DR
BEIL300KIRE LRI BN H D0, WEM THLIRBEMOMA LY LEEMRVEVDT
BHRIZEELRNEEZIOLNS,

AGEEL, ERERREREENSHECESE, BEERTHLOREICL > TIT > HRORR
TH 5D,

HBRRARAR © T319-1195 KIRWRMBEBRBHEF AR 2 — 4

¥ BEEREBRR

¥k HE7 RFAVZRBMVYRT LR



JAERI-Tech 98-026

Analysis of FP Aerosol Behavior in Piping in WIND Project
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In the analyses of aerosol behavior test in piping in WIND (Wide Range Piping
Integrity Demonstration) project at Japan Atomic Energy Research Institute (JAERD),
ART code developed by JAERI and VICTORIA code developed by Sandia National
Laboratories are used to perform WIND test analysis and to validate the models in the
both codes. It is noted that VICTORIA code is supposed to be used as reference code of
ART at JAERIL. As a part of these activities, WIND Aerosol Deposition tests (WAD4 and
5)and FP aerosol behaviors in safety relief valve (SRV) line during BWR high pressure
sequence which will be performed in future WIND experiment were analyzed with ART
and VICTORIA codes. The present analyses showed that the portion and mass with
relatively large amount of cesium iodide (CsI) deposition observed in WAD4 and 5 tests
were reasonably reproduced by ART and VICTORIA codes. A difference was found in
condensation and revaporization behaviors of gaseous Csl between the two codes.
VICTORIA overestimated the condensed mass of Csl vapor while ART reproduced better
the experimental data than the VICTORIA calculation. Further investigation is needed
for this issue. Although the deposition mass at the pipe connection part in WAD4 and 5
experiments was not measured, the mass at that portion will be measured from next

experiment because relatively large amount of Csl could be deposited there and the

The work was performed under contract with Atomic Energy Bureau of Science and Technology
Agency of Japan.
* Mitsubishi Research Institute, Inc.

* % Toshiba Advanced Systems Corporation
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measurement is considered to be useful for code verification. The predicted principal
aerosol deposition mechanism in SRV line is turbulence. Temperature of SRV line could
increase by about 300 K by decay heat from deposited FPs. However, the SRV line made
of carbon steel would not be failed because the predicted temperature is still far lo§ver

than the melting temperature of carbon steel.

Keywords : WIND Project, FP Aerosol, ART Code, VICTORIA Code, Safety Relief Valve
Line, WAD4 Test, WAD5 Test, Turbulent Deposition, Condensation, Revaporization
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#3.1 HEEMEER G (WAD4)

AL [m] FERE [C]
0 650.
0.13 708.
0.41 999.
0.715 866.
1.02 731.
1.325 598.5
1.63 488.5
2.3 400.
3.13 414.
3.41 700.
3.715 604.
4.02 507.
4.325 416.5
4.63 342.

#33 HEME (WAD4)

A& [m] fid [m/s]
0.0 0.731
0.13 0.786
0.41 0.946

0.715 0.897
1.02 0.834
1.325 0.782
1.63 0.745
2.3 0.570
3.13 0.567
3.41 0.706
3.715 0.670
4.02 0.661
4.325 0.633
4.63 0.596
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£3.2 HRARESH (WAD4Y)

AL (m] ECEREL [C)
0.0 613.
0.13 679.2
0.41 872.8
0.715 814.
1.02 7315
1.325 674.8
1.63 629.8
23 417.
3.13 414,
33875 582.
3.6925 539.
3.9975 528.
43025 494,
4.6075 449.

#34 HEHRE S (WADS)

hriE (m] &E [C]
0.0 650.0
0.13 646.0
0.41 962.5
0.715 866.0
1.02 748.0
1.325 687.5
1.63 625.0
2.3 413.4
3.13 400.0
3.41 700.0
3.715 604.0
4.02 510.0
4.325 464.0
4.63 415.0
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£3.5 HRRES (WADS) 3.6 st (WADS)
friE [m] BEE [C] A& [m] e [mys]
0.0 600.0 0.0 0.721
0.13 626.0 0.13 0.742
0.41 804.5 0.41 0.889
0.715 824.5 0715 0.906
1.02 772.3 1.02 0.863
1.325 730.5 1335 0.828
1.63 685.8 1.63 0.791
23 470.4 23 0.614
3.13 400.0 3.13 0.556
33875 553.0 3.41 0.682
3.6925 554.0 3715 0.683
3.9975 545.0 4.02 0.675
43025 519.0 4.325 0.654
4.6075 483.0 4.63 0.624
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WRAERy— A | y—RA | @Era—F FRAT R
WAD4 caseV VICTORIA |4 2 —ZAAN
WADS caseV 1 H A —AATT
TR 1.0 X 10°m, /S fTAEME R 1.5
WAD4 caseA ART K2 — ZAT]
PR - 1.0 X 10°m,/ BN L - 1.7
WAD> caseA f H 2 — AN
VICTORIAD#R A2 SZIZ L TERE
Y73 Mz 2 . 3
WAD4 caseA/SA 1 FEPEEE : 05x107m
L fBHERE « 1.954
HZ)—AATT
VICTORIAD#ER A BEIC UTHRE
Mz MLz . 5
WADS caseA/SA 1 FEERE : 03X107m
TN R © 1.875
HRA)—AAS
£4.1 KFERMOVEME
R 7850 kg/m’
B BinE R A&
K kW/m’secK kW/kg
300 43.0x 10° 0.465
500 38.6x 107 0.528
800 27.7%x 107 0.622
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deposition density[kg/m2]

deposition velocity[m/s]
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density[kg/m3]
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deposition velocity[m/s]
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A WADIRBRMITAARTAN T — 5

<< ART WIND EXPERIMENT ANALYSIS (Ar) (21+1) (AER 2400sec) >>>Feb.26 1997 WAD4A:DEBUG
&NDPTIM

LPITCH= 1000,

LOPT(1)=29%0,1,

LOPT(1)=1000,

LOPT(2)=1000,

LOPT(5)=1000,

TEND = 2400.0,

ITURB =1,INUC=1,

IAGLOM=1, IBROW=1,JGRAV=1,IRISK=0,

ICOND=1,JUGAS=0,IRESUP(1)=22*0,

NDX=2,NDY=2,

NCOM=22,IELEVE=22,IMCOMP=0,

IPIPE(1) =0,20%1,0,

RPIPE(1) =0.0,20%5.315,0.0,

XLPIPE(1)=0.0,20%25.0,0.0,

VCOMP(1) =2218.69,20*2218.69,1.0,

HCOMP(1) =10.63,20%10.63,10.63,

DAW(1) =21%78.54,0.0,

IFP(1)=6,

RHOM(1)=4.510,

ICLASS=10,

ARS(1)=1.00000E-15,8.00000E-15,6.40000E-14,5.12000E-13,
4.09600E-12,3.27680E-11,2.62144E-10,2.09715E-09,
1.67772E-08,1.34218E-07,1.07374E-06,

FXFILM=1.0,FCONX=1.0,FILM=1.0,

ALIMIT=1.0E-38,

&END
&DPTIM NTRNDT=1, TNEXTJ= 2400.0,

DTALLM=0.25,DTB=0.25,

FDFILM(1)=22*1.0,

SRCI(1,3,1)=0.0247,

AFJ(1) =22*265.75,

FREVAP(1) = 22*1.0, FUGAS(1)=22*1.0,
UGASI(1)=73.10, 78.39, 94.60, 91.15, 86.40,
81.61, 77.59, 74.56, 68.10, 61.57,
56.97, 56.88, 56.79, 56.70, 70.60,
68.06, 66.53, 65.14, 62.69, 59.66,

59.60,

GI(1, 2, 1)=6487.45,GI(1, 3, 2)=7584.11,

GI(1, 4, 3)=8267.2 ,GI(1, 5, 4)=7896.5,

GI(1, 6, 5)=7438.21,GI(1, 7, 6)=7053.54,

GI(1, 8, 7)=6751.65,GI(1, 9, 8)=6333.53,

GI(1,10, 9)=5754.02,GI(1,11,10)=5174.51,

GI(1,12,11)=5052.19,GJ(1,13,12)=5044.18,

GI(1,14,13)=5036.16,GI(1,15,14)=5560.67,

GJ(1,16,15)=6171.3 ,GJ(1,17,16)=5936.92,

GJ(1,18,17)=5871.45,G](1,19,18)=5678.82,

GI(1,20,19)=5429.31,GJ(1,21,20)=5289.35,

GI(1,22,21)=5289.35,

XSJ(1,9)=22*1.0000EO,

PMPAJ(1)=22*0.101,

TWI(1)=923.16, 978.93, 1272.16, 1178.41, 1068.34,
958.55, 853.63, 763.46, 729.30, 696.28,
674.43, 678.64, 682.86, 687.08, 973.16,
905.49, 826.27, 749.00, 677.45, 616.38,
615.16,

TI(1)=886.16, 949.81, 1145.96, 1104.51, 1047.03,
989.07, 940.50, 903.21, 824.83, 745.61,
689.89, 688.99, 688.08, 687.18, 847.00,
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821.68, 805.58, 786.95, 756.46, 722.16,
722.16,

TMPARI(1, 1)=10% 886.16,TMPARI(1, 2)=10* 949.81,
TMPARI(1, 3)=10% 1145.96,TMPARIJ(1, 4)=10* 1104.51,
TMPARI(1, 5)=10* 1047.03, TMPARI(1, 6)=10* 989.07,
TMPARI(1, 7)=10* 940.50,TMPARI(1, 8)=10* 903.21,
TMPARI(1, 9)=10% 824.83, TMPARIJ(1,10)=10% 745.61,
TMPARIJ(1,11)=10* 689.89, TMPARI(1,12)=10* 688.99,
TMPARJ(1,13)=10* 688.08, TMPARI(1,14)=10* 687.18,
TMPARJ(1,15)=10* 847.00,TMPARI(1,16)=10* 821.68,
TMPARIJ(1,17)=10* 805.58, TMPARI(1,18)=10* 786.95,
TMPARJ(1,19)=10* 756.46, TMPARI(1,20)=10* 722.16,
TMPARIJ(1,21)=10* 722.16,

&END



JAERI-Tech 98-026

f+33B WAD4R R VICTORIAA 157 — ¥

$ JAERI Project; Analysis of Test for Aerosol Behaviors
$ 1997.2.24/Victoria92/Run/WIND WADA4 full time run/dt=0.05sec
$ —

$ ID=jaeri_wind1l/run with dummy cell (21 cells)
$ use of Chemical module

$ reactive pipe material

$ No Using bend

$

SHHHHHHHHHHHHHHH B
$ Computer type
'Sun IPX'
$ Calculation Description
'Analysis for Wind Aerosol Test WAD4A'
$
$ run parameter
$ steady_state ; transient ; restart
0 1 0
3
$ module selection
$ chemist ; aerosol ; convection ; rod release ; decay ; fuel

1 1 1 0 0 0
$
$ cell input
$ axial ; radial ; fuel radial ; clad radial
21 1 0 0
$

$ geometrical data

$ inner radii [m]
21*0.0

$ cell radial width [m]
21*0.05315

$ cell height [m] ( total;5.0m )
21*0.25

SHHHHHH B

**STRUDATA

$

$ bend flags
21*0

$ settling flags
21*0

$ axial cell areas [m2]
21*0.00887

$ radial flow areas [m2]
21*0.0

$ hydraulic diameter [m]
21*0.1063

$ floor area in cell [m2]
2.6575e-24,20*0.026575

$ wall area in cell [m2]
3.0338e-24,20*0.030338

$ ceiling area in cell [m2]
2.6575e-24,20*0.026575

$ structure identification flag (reactive)
21%5

SHEH A A HEH

**CONTDATA

$

$ (initial condition in bulk gas)

$

$ initial condition value
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3
$ species name & phase
$ species fractional density {kg/m3]: 1000K

‘Argl
0.539
0.508
0.425
0.444
0.467
0.491
0.512
0.530
0.575
0.635
0.688
0.689
0.690
0.691
0.561
0.577
0.588
0.601
0.626
0.656
0.656

'Cslg'

21*0.0

'‘CsOHg'

21*0.0
SHEHHHHHHHHHEHHHHHHHEHH Y
**BOUNDARY
$
$ boundary condition flags (O=zero grad ,1=a value)
21*0,0,1,21*0
$
$ boundary condition values

1
$

VAIg'
$inner top bottom outside
21*0.0,0.0,0.539,21*0.0
SHHHHHHHHHHHHHHEHHHHHHHE
**AERODATA
$ aerosol component

'single’
$ definition of collocation points
$ ncoll ; spacing

0 10
$ m_lower ; m_upper
1.0e-18 1.0e-9
$ collocation interparation = liner

2
$ tolerrance specification (recommended)
$eps ; maxtry

1.0e-6 10
$
$ aerosol physics data
$ collision  dynamic sticking
$ shape factor ; shape factor ; efficiency
1.0 1.0 1.0
$ cunningham correction factor coefficient
$ka kq kb
1.25 0.41 0.88

$ brock thermophoretic deposition coefficient
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$cs cm o

1.17 1.14 2.18
$#############################################################
**PAUSE

2L 2d A d b dd 2 DA b A b A bt b Ad di ot dd dh At A i B R BB
SHAHFH R AR R T it i i i e v e i i i v

**TDEPCTRL
$
$ (time step control input)
$ start ; step time ; end [s]
0.0 0.05 2400.0
$ output control
$ print control ; graphics (edward) ; output type ; write dump file
24000 48000 0 0
SHEHHHHHHH R R
**TDEPCHEM
$
$ (recommended values)
$ max chemical convergence max non-limited
$ iterations ; criterion ; iterations
500 1.0e-12 45
$ gas mixing
1

FYRTRTR NI NIRRT TN ey 2Lt b d b4t b 4 4 4 H A S S B H B R R
SRR T A T i e e I ey T i iy

**TDEPSRCE

$

$ (source descriptioin)

$

$ aerosol source

$ number of aerosol source
0

$

$ vapor source

$ number of vapor source
1

$ number of time table
2

$ time [s]

$ timel time2
0.0 2400.0

R

$ number of speces

$ species and fraction

$ fluid cell input number (ax,radi)

$ source rates [kg/s]

$ sigma, radius{m]

$species name
‘Cslg' 11
$ timel  time2
0.247e-4 0.247¢-4
SHAHHHHHHHHH R R
**TDEPSTRU
$
$ (structure condition)
$ number of time table

2
S
$ time [s]
$ timel time2
0.0 2400.0

$ gas temperature [k]
$ timel  time2

886.160 886.160
949.814 949.814
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1145.960 1145.960
1104511 1104.511
1047.029 1047.029
989.075  989.075
940.501 940.501
903.206 903.206
824.828 824.828
745.612 745.612
689.889  689.889
688.985 688.985
688.082 688.082
687.178 687.178
847.005 847.005
821.676 821.676
805.578 805.578
786.947 786.947
756.463 756.463
722.160 722.160
722.160 722.160

oo memeeee
$ time [s]
$ timel time2

0.0 2400.0
$ structure temperature (k]
$ ceiling

$ timel time2
923.160 923.160
978.929 978.929
1272.160 1272.160
1178.406 1178.406
1068.340 1068.340
958.545 958.545
853.627 853.627
763.463 763.463
729.298 729.298
696.276 696.276
674.425 674.425
678.642 678.642
682.859 682.859
687.076 687.076
973.160 973.160
905.488 905.488
826.275 826.275
749.004 749.004
677.447 677.447
616.381 616.381
615.160 615.160
$ wall
$ timel time2
923.160 923.160
978.929 978.929
1272.160 1272.160
1178.406 1178.406
1068.340 1068.340
958.545 958.545
853.627 853.627
763.463 763.463
729.298 729.298
696.276 696.276
674.425 674.425
678.642 678.642
682.859 682.859
687.076 687.076
973.160 973.160



905.488 905.488
826.275 826.275
749.004 749.004
677.447 677.447
616.381 616.381
615.160 615.160
$ floor
$ timel time2
923.160 923.160
978.929 978.929
1272.160 1272.160
1178.406 1178.406
1068.340 1068.340
0958.545 958.545
853.627 853.627
763.463 763.463
729.298 729.298
696.276 696.276
674.425 674.425
678.642 678.642
682.859 682.859
687.076 687.076
973.160 973.160
905.488 905.488
826.275 826.275
749.004 749.004
677.447 677.447
616.381 616.381
615.160 615.160

| JUUREPREENE A
$ time [s]
$ timel time2

0.0 2400.0
$ gas pressure [Pa] ((N/m2])
$ timel time2
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01eS
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e3
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
$ time {s]
$ timel time2

0.0 2400.0
$ flow velocity [m/s]
$ radial
$ timel time2

0.0 0.0

JAERI-Tech 98-026
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0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
$ axial
$ timel time2
0.731 0.731
0.784 0.784
0.946 0.946
0.911 0.911
0.864 0.864
0.816 0.816
0.776 0.776
0.746 0.746
0.681 0.681
0.616 0.616
0.570 0.570
0.569 0.569
0.568 0.568
0.567 0.567
0.706 0.706
0.681 0.681
0.665 0.665
0.651 0.651
0.627 0.627
0.597 0.597
0.596 0.596
SHUH R R R
**COMPUTE
**END
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f$8&C WADSHRBEITHARTAN 7 —%

<< ART WIND EXPERIMENT ANALYSIS (Ar) (21+1) (AER 2400scc) >>>FEB.26 1997 WADSA
&NDPTIM

LPITCH= 2500,

LOPT(1)=29%0,1,

LOPT(1)=2500,

LOPT(2)=2500,

LOPT(5)=2500,

TEND = 2400.0,

ITURB =1,INUC=1,

IAGLOM=1, [BROW=1,JGRAV=1,IRISK=0,

ICOND=1,[UGAS=0,IRESUP(1)=22*0,

NDX=2,NDY=2,

NCOM=22,[ELEVE=22,IMCOMP=0,

IPIPE(1) =0,20%1,0,

RPIPE(1) =0.0,20*5.315,0.0,

XLPIPE(1)=0.0,20*25.0,0.0,

VCOMP(1) =2218.69,20*2218.69,1.0,

HCOMP(1) =10.63,20%10.63,10.63,

DAW(1) =21*78.54,0.0,

IFP(1)=6,

RHOM(1)=4.510,

ICLASS=10,

ARS(1)=1.00000E-15,8.00000E-15,6.40000E-14,5.12000E-13,
4.09600E-12,3.27680E-11,2.62144E-10,2.09715E-09,
1.67772E-08,1.34218E-07,1.07374E-06,

FXFILM=1.0,FCONX=1.0,FILM=1.0,

ALIMIT=1.0E-38,

&END
&DPTIM NTRNDT=1, TNEXTJ= 2400.0,

DTALLM=0.25, DTB=0.25,

FDFILM(1)=22*1.0,

SRCJ(1,3,1)=0.01024,

AFJ(1) =22*265.75,

FREVAP(1) = 22*1.0, FUGAS(1)=22*1.0,
UGASJ(1)=72.10, 74.12, 88.90, 90.60, 88.34,
85.10, 82.19, 79.16, 72.63, 66.02,
60.88, 59.13, 57.38, 55.63, 68.20,
68.27, 67.88, 66.78, 64.91, 62.45,

62.40,

GI(1, 2, 1)=6398.7 ,GI(1, 3, 2)=6577.9,

GI(1, 4, 3)=7726.58,GI(1, 5, 4)=7996.01,

GI(1, 6, 5)=7840.34,GI(1, 7, 6)=7551.98,

GI(1, 8, 7)=7294.47,GI(1, 9, 8)=7025.31,

GI(1,10, 9)=6445.52,G(1,11,10)=5859.39,

GI(1,12,11)=5402.59,GJ(1,13,12)=5247.55,

GJ(1,14,13)=5092.51,G(1,15,14)=4937.46,

GI(1,16,15)=5912.81,G(1,17,16)=6058.84,

GJ(1,18,17)=6024.21,GJ(1,19,18)=5926.3,

GJ(1,20,19)=5760.44,GJ(1,21,20)=5542.21,

GJ(1,22,21)=5537.85,

XSJ(1,9)=22*0.5,

XSJ(1,1)=22*0.5,

PMPAJ(1)=22*0.101,

TWI(1)=923.16, 919.31, 1235.66, 1167.64, 1077.26,
1000.33, 950.41, 899.18, 820.78, 741.83,
685.35, 681.31, 677.28, 673.24, 973.16,
905.49, 827.85, 767.32, 729.13, 688.96,
688.16,

TJ(1)=873.16, 898.16, 1077.66, 1097.66, 1070.28,
1031.07, 996.33, 959.69, 880.19, 799.82,
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737.20, 715.99, 694.79, 673.58, 818.73,
826.94, 821.77, 807.29, 783.60, 756.16,
756.16,
TMPARI(1, 1)=10* 873.16, TMPARI(1, 2)=10* 898.16,
TMPARI(1, 3)=10* 1077.66, TMPARIJ(1, 4)=10* 1097.66,
TMPARJ(1, 5)=10* 1070.28, TMPARIJ(1, 6)=10* 1031.07,
TMPARI(1, 7)=10* 996.33, TMPARI(1, 8)=10* 959.69,
TMPARI(L, 9)=10* 880.19, TMPARI(1,10)=10* 799.82,
TMPARIJ(1,11)=10* 737.20,TMPARJ(1,12)=10* 715.99,
TMPARIJ(1,13)=10*% 694.79,TMPARJ(1,14)=10* 673.58,
TMPARJ(1,15)=10* 818.73,TMPARJ(1,16)=10* 826.94,
TMPARJ(1,17)=10* 821.77,TMPARJ(1,18)=10* 807.29,
TMPARI(1,19)=10* 783.60,TMPARIJ(1,20)=10* 756.16,
TMPARI(1,21)=10* 756.16,
&END
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482D WADSR B #ITH VICTORIAA T —%

$ JAERI Project; Analysis of Test for Aerosol Behaviors

$ 1997.2.24/Victoria92/Run/WIND WADS full time run dt=0.05sec
S_._.__._ ———. S —

$ ID=jaeri_wind1/run with dummy cell (21 cells)

$ use of Chemical module

$ reactive pipe material

$ No Using bend

¢ _

SHEHHEH B HHHHEHHHHHHEH R R
$ Computer type
'Sun IPX'
$ Calculation Description
'Analysis for Wind Aerosol Test WAD4A'
$ run parameter
$ steady_state ; transient ; restart
0 1 0
$ module selection
$ chemist ; aerosol ; convection ; rod release ; decay ; fuel

1 1 1 0 0 0
$ cell input
$ axial ; radial ; fuel radial ; clad radial
21 1 0 0

$ geometrical data

$ inner radii [m)
21*0.0

$ cell radial width [m]
21*0.05315

$ cell height [m] ( total;5.0m )
21*0.25

SHHHH BB B

**STRUDATA

$

$ bend flags
21*0

$ settling flags
21*0

$ axial cell areas [m2]
21*0.00887

$ radial flow areas [m2]
21*0.0

$ hydraulic diameter [m]
21*0.1063

$ floor area in cell [m2]
2.6575e-24,20*0.026575

$ wall area in cell [m2]
3.0338e-24,20*0.030338

$ ceiling area in cell [m2]
2.6575e-24,20*0.026575

$ structure identification flag (reactive)
21*5

S R R R

**CONTDATA

$

$ (initial condition in bulk gas)

$ initial condition value
4

$ species name & phase

$ species fractional density [kg/m3]
‘Arg'

0.273
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0.266

0.227

0.223

0.229

0.237

0.244

0.252

0.271

0.296

0.321

0.331

0.342

0.353

0.290

0.287

0.289

0.293

0.302

0.313

0.313

'H20g'

0.130

0.127

0.104

0.100

0.105

0.110

0.115

0.119

0.129

0.141

0.152

0.156

0.161

0.166

0.138

0.137

0.137

0.139

0.143

0.148

0.148
'Cslg'

21*0.0
'CsOHg'

21*0.0
SHHHHHHHHEHHHHH R
**BOUNDARY
$
$ boundary condition flags (O=zero grad ,1=a value)

21*0,0,1,21*0
$ boundary condition values

2
$

YAIgV
$inner top bottom outside

21*0.0,0.0,0.273,21*0.0
$

'H20g'
$inner top bottom outside

21*0.0,0.0,0.130,21*0.0
SHHHBHHHEHHHEHHHHHHH T HEHE A
**AERODATA
$ aerosol component
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'single’
$ definition of collocation points
$ ncoll ; spacing

0 10

$ m_lower ; m_upper

1.0e-18 1.0e-9
$ collocation interparation = liner

2
$ tolerrance specification (recommended)
$ eps ; maxtry

1.0e-6 10
$
$ aerosol physics data
$ collision  dynamic sticking
$ shape factor ; shape factor ; efficiency
1.0 1.0 1.0
$ cunningham correction factor coefficient
$ka kq kb
1.25 0.41 0.88

$ brock thermophoretic deposition coefficient
$cs cm

1.17 1.14 2.18
SHHHHHHHHHHHHHHHEHHHHH R
**PAUSE
SHHHHHHHHHHHHHHHEHHHHEHEHHHH R HHHEH
**TDEPCTRL
$
$ (time step control input)
$ start ; step time ; end [s]

0.0 0.05 2400.0
$ output control
$ print control ; graphics (edward) ; output type ; write dump file
24000 48000 0 0
U HHHHHH A
**TDEPCHEM
$
$ (recommended values)
$ max chemical convergence max non-limited
$ iterations ; criterion ; iterations
500 1.0e-12 45
$ gas mixing
1

SHAHH R R
**TDEPSRCE
$
$ (source descriptioin)
$ aerosol source
$ number of aerosol source

0
$ vapor source
$ number of vapor source

1
$ number of time table

2
$ time [s]
$ timel time2

0.0 2400.0
N
$ number of speces
$ species and fraction
$ fluid cell input number (ax,radi)
$ source rates [kg/s]
$ sigma, radius[m]
$
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$species name
'Cslg' 11
$ timel  time2
0.1024e-4 0.1024e-4
SHHH B
**TDEPSTRU :
$
$ (structure condition)
$ number of time table

2
 S——
$ time [s]
$ timel time2
0.0 2400.0

$ gas temperature (k]
$ timel  time2
873.160 873.160
898.160 898.160
1077.660 1077.660
1097.660 1097.660
1070.276 1070.276
1031.070 1031.070
996.332 996.332
959.693  959.693
880.194 880.194
799.821  799.821
737.199 737.199
715.994 715.994
694.789 694.789
673.584 673.584
818.733 818.733
826.939 826.939
821.775 821.775
807.291 807.291
783.603 783.603
756.160 756.160
756.160 756.160

$ememmmmmemmcmeenne
$ time [s]
$ timel time2
0.0 2400.0
$ structure temperature [k]
$ ceiling

$ timel time2
923.160 923.160
919.314 919.314
1235.660 1235.660
1167.635 1167.635
1077.258 1077.258
1000.332 1000.332
950.414 950.414
899.185 899.185
820.784 820.784
741.829 741.829
685.349 685.349
681.313 681.313
677.277 677.2717
673.241 673.241
973.160 973.160
905.488 905.488
827.849 827.849
767.324 767.324
729.127 729.127
688.963 688.963
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688.160 688.160
$ wall
$ timel time2
923.160 923.160
919.314 919.314
1235.660 1235.660
1167.635 1167.635
1077.258 1077.258
1000.332 1000.332
950.414 950.414
899,185 899.185
820.784 820.784
741.829 741.829
685.349 685.349
681.313 681.313
677.277 677.277
673.241 673.241
973.160 973.160
905.488 905.488
827.849 827.849
767.324 767.324
729.127 729.127
688.963 688.963
688.160 688.160
$ floor
$ timel time2
923.160 923.160
919.314 919.314
1235.660 1235.660
1167.635 1167.635
1077.258 1077.258
1000.332 1000.332
950.414 950.414
899.185 899.185
820.784 820.784
741.829 741.829
685.349 685.349
681.313 681.313
677.277 671.277
673.241 673.241
973.160 973.160
905.488 905.488
827.849 827.849
767.324  767.324
729.127 729.127
688.963 688.963
688.160 688.160

S
$ time [s]
$ timel time2
0.0 2400.0
$ gas pressure [Pa) ((N/m2])
$ timel time2
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5



JAERI-Tech 98-026

1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5
1.01e5 1.01e5

$ time [s]

$ timel time2
0.0 2400.0

$ flow velocity [m/s]

$ radial

$ timel time2
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
00 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

$ axial

$ timel time2
0.721 0.721
0.741 0.741
0.889 0.889
0.906 0.906
0.883 0.883
0.851 0.851
0.822 0.822
0.792 0.792
0.726 0.726
0.660 0.660
0.609 0.609
0.591 0.591
0.574 0.574
0.556 0.556
0.682 0.682
0.683 0.683
0.679 0.679
0.668 0.668
0.649 0.649
0.624 0.624
0.624 0.624

SHIHHH B HHHEHIHHHHHHHHHEHEH R

*COMPUTE

¥END
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fHRE BWRENLRLEHFS 1 VEITHARTANT—%

<< ART / Safety Relief Valves (1996/09/18) >>>:120secRun
&NDPTIM

LPITCH= 1000,

LOPT(1)= 29%0,1,

LOPT(1)= 1000,

LOPT(2)= 1000,

LOPT(5)= 1000,

TEND = 120.0,

ITURB=1, INUC =2,

IAGLOM=1, IBROW=l, IGRAV=], [RISK=0,

ICOND=1, [IUGAS=0, IRESUP(1)=16*1,0, IRESUP(1)=17*0,

NDX=2, NDY=2,

NCOM=17, IELEVE=17, IMCOMP=0,

ICORE(1) = 1,16*0,

IPIPE(1)= 0,15*1, 0,

RPIPE(1)= 0.0,15*11.86,0.0,

XLPIPE(1)= 0.0, 4*200., 150.,100.,150.,3*200.,150.,100.,3*150.,0.0,

VCOMP(1)= 2.527e8, 4*88379., 66284.3, 44189.5, 66284.3, 3*88379.,
66284.3, 44189.5, 3*66284.3, 1.0,

VCOMP(1)= 88379., 4*88379., 66284.3, 44189.5, 66284.3, 3*88379.,
66284.3, 44189.5, 3*66284.3, 1.0,

HCOMP(1)= 1.0e-20,4*200.0,150.0, 70.04, 5*23.72, 70.04 , 3*150.0, 0.0,

DAW(1)= 1.0e-20,5*74.52,106.39,471.24,3*628.32,471.24,106.39,3*74.52,0.0,

RBEND(1,7 )= 38.1,

RBEND(1,13)= 38.1,

RANGL(1,7 )= 1.57080,

RANGIL(1,13)= 1.57080,

[FP(1)= 6,7,

RHOM(1) = 3.7820, 3.7820,

ICLASS=10,

ARS(1) = 1.00000E-15,8.00000E-15,6.40000E-14,5.12000E-13,
4.09600E-12,3.27680E-11,2.62144E-10,2.09715E-09,
1.67772E-08,1.34218E-07,1.07374E-06,

FXFILM= 0.005, FCONX= 1.0, FILM= 0.005,

ALIMIT= 1.0E-38, _

CC(1,1,1)= 100.0,CC(1,1,2)=1127.9,

&END

&DPTIM NTRNDT=1, TNEXTJ= 120.00,

DTALLM= 0.04, DTB= 0.04,

FDFILM(1)=17*0.005,

SRCIJ(1,1,1)=4.37,SRCI(1,1,2)=49.3,

SRCJ(1,1,1)=4.807,SRCI(1,1,2)=54.23,

AFJ(1)= 6*0.0,1860.,3558.,3*4744.,3558.,1860.,4*0.0,

FREVAP(1)=17*1.0, FUGAS(1)=17*1.0,

UGASIJ(1)= 17*2500.,

UGJ(1)= 6*0., -1767.8, 5*0.0, -1767.8, 4*0.0,

UGI(1)= 17*0.0,

GI(, 2, 1)= 1.105E+06, GI(1, 3, 2)= 1.105E+06,

GI(1, 4, 3)= 1.105E+06, GI(1, 5, 4)= 1.105E+06,

GI(1, 6, 5)= 1.105E+06, GI(1, 7, 6)= 1.105E+06,

GI(1, 8, 7)= 1.105E+06, GI(1, 9, 8)= 1.105E+06,

GI(1,10, 9)= 1.105E+06, GJ(1,11,10)= 1.105E+06,

GJ(1,12,11)= 1.105E+06, GJ(1,13,12)= 1.105E+06,

GI(1,14,13)= 1.105E+06, GI(1,15,14)= 1.105E+06,

GJ(1,16,15)= 1.105E+06, GJ(1,17,16)= 1.105E+06,

XSJ( 1, 1)=17*1.0000E+00,

PMPAI(1)= 17*7.61,

TWI(1)= 600.0, 600.0, 600.0, 600.0, 580.0,

562.5, 550.0, 537.5, 520.0, 500.0,
480.0, 462.0, 450.0, 437.0, 422.0,
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407.5, 400.0,
TI(1)= 800.00, 800.00, 800.00, 800.00, 800.00,

800.00, 800.00, 800.00, 800.00, 800.00,

800.00, 800.00, 800.00, 800.00, 800.00,

800.00, 800.00,
TMPARI(1, 1)=10*800.00, TMPARI(1, 2)=10*800.00,
TMPARI(1, 3)=10*800.00, TMPARI(1, 4)=10*800.00,
TMPARI(1, 5)=10*800.00, TMPARI(1, 6)=10*800.00,
TMPARIJ(1, 7)=10*800.00, TMPARI(1, 8)=10*800.00,
TMPARIJ(1, 9)=10*800.00, TMPARJ(1,10)=10*800.00,
TMPARI(1,11)=10%800.00, TMPARJ(1,12)=10*800.00,
TMPARIJ(1,13)=10*800.00, TMPARJ(1,14)=10*800.00,
TMPARJ(1,15)=10*800.00, TMPARJ(1,16)=10*800.00,

&END
&DPTIM NTRNDT=2, TNEXTJ= 120.00,
DTALLM= 0.5, DIB= 0.5,

FDFILM(1)=17*6.35,

UGASI(1)= 17*0.0, UGI(1)=17*0.0,
GI(1, 2, D)=0.0, GI(1,3,2)=0.0,
GI(1, 4, 3)=0.0, GI(1, 5, 4)= 0.0,
GI(1, 6, 5)=0.0, GI(1,7, 6)=0.0,
GI(1, 8, H=0.0, GI(1,9, 8= 0.0,
GJ(1,10, 9)= 0.0, GI(1,11,10)= 0.0,
GJ(1,12,11)= 0.0, GJ(1,13,12)= 0.0,
GI(1,14,13)= 0.0, GI(1,15,14)= 0.0,
GI(1,16,15)= 0.0, GI(1,17,16)= 0.0,
&END
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f183F BWRARLEZLHF T A VBITAVICTORIAA/7T—%

$ JAERI Project; Analysis of Safety Relief Valves for Aerosol Behaviors

$ ID=jaeri_srv_line/run (16 cells)
$ use of Chemical module

$ reactive pipe material(on/off)

$

SHIHHHHHEHHHHHHHHHEHR
$ Computer type
'Sun [PX'
$ Calculation Description
'Analysis for Safety Release Valves'
$
$ run parameter
$ steady_state ; transient ; restart
0 1 0
$

$ module selection
$ chemist ; aerosol ; convection ; rod release ; decay ; fuel

1 1 1 0 0 0
$
$ cell input
$ axial ; radial ; fuel radial ; clad radial
16 1 0 0
$

$ geometrical data
$ inner radii [m)

16*0.0
$ cell radial width [m)]

16*0.1186
$ cell height [m] (total; 25 + 2 m )

5*2.0,1.5,1.0,1.5,3*2.0,1.5,1.0,3*1.5
SHIHHHHHHEHHHHEHHHH IR
**STRUDATA
$
$ bend flags

6*0,1,5%0,1,3*0
$ settling flags

6*-1,7%0,3*-1
$ axial cell areas [m2]

16*0.04419
$ radial flow areas [m2]

16*0.0
$ hydraulic diameter [m]

16*0.2372
$3$$535555595355895558535385388
STRAIGHT PIPE

floor :Dx L x 1.000

ceiling : D x L x 1.000

wall :DxLx 1.1415
BENDED PIPE

floor :Dx L x0.785

ceiling : D x L x 0.785

wall :DxLx1.571
$$35585555535555535593535885588
$ floor area in cell [m2]
.474e-24,5*.0,.186,.356,3*.474,.356,.186,3*0.0
$ wall  area in cell [m2]
542e-24,4*1.4904,1.118,.373,.406,3*.542,.406,.373,3*1.118
$ ceiling area in cell [m2]

Lo R R R AR R A ]
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.474e-24,5*.0,.186,.356,3*.474,.356,.186,3*0.0
$ structure identification flag (non reactive)
16*0
SHHHHHHEHHEHEHHHHHE A
**CONTDATA
$
$ (initial condition in bulk gas)
$
$ initial condition value
3
$ species name & phase
$ species fractional density [kg/m3]
'H20g'
16%21.451
‘Cslg'
16*3.957e-4
'CsOHg'
16*4.463¢-3
SHHHHHHHEHIHHH B
**BOUNDARY
$
$ boundary condition flags (O=zero grad ,1=a value)
16*0,0,1,16*0
$
$ boundary condition values
3
$
'H20g'
$inner top bottom outside
16*0.0,0.0,21.451,16*0.0
$
'Cslg'
$inner top bottom outside
16*0.0,0.0,3.957e-4,16*0.0
$
'CsOHg'
$inner top bottom outside
16*0.0,0.0,4.463e-3,16*0.0
SHIHHHHHHHHHHHHHHEHEHHHH
**AERODATA
$ aerosol component
'single’
$ definition of collocation points
$ ncoll ; spacing
0 10
$ m_lower ; m_upper
1.0e-18 1.0e-9
$ collocation interparation = liner
2
$ tolerrance specification (recommended)
$ eps ; maxtry

1.0e-6 10
$
$ aerosol physics data
$ collision  dynamic sticking
$ shape factor ; shape factor ; efficiency
1.0 1.0 1.0
$ cunningham correction factor coefficient
$ka kq kb
1.25 0.41 0.88

$ brock thermophoretic deposition coefficient
$cs om o
1.17 1.14 2.18
SHHHHHHHHEHHH B Y
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**PAUSE
R L i
**TDEPCTRL
$
$ (time step control input)
$ start ; step time ; end [s]
0.0 0.04 120.0
$ output control
$ print control ; graphics (edward) ; output type ; write dump file
1000 3000 0 0
SHHHHHHH R
**TDEPCHEM
$
$ (recommended values)
$ max chemical convergence max non-limited
$ iterations ; criterion ; iterations
500 1.0e-12 45
$ gas mixing

SR R

**TDEPSRCE

$

$ (source descriptioin)

$

$

$ aerosol source

$

$ number of aerosols source
2

$ number of time table
3

$ time[s]

$ timel time2  time3
0.0 120.0 1000.0

R

$ number of speces

$ species and fraction

$ fluid cell input number (ax,radi)

$ source rates [kg/s]

$ sigma, radius{m]

$number of species of aerosols
1

$species name fraction
'Cslc' 1.0
11

$ timel  time2  time3
437e-3 4.37¢-3 0.0

$ sigma mass median radius
1.997 0.31824e-6
$number of species of aerosols
1
$species name fraction
‘CsOHc' 1.0
11

$ timel time2  time3
4.93e-2 4.93e-2 0.0

$ sigma mass median radius
1.997 0.31824e-6

$

$ vapor source

$

$ number of vapor source
2
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$ number of time table
3

$ time [s]

$ timel time2 time3
0.0 120.0 1000.0

$ species, input cell (ax,radi)
$ source rates [kg/s]

R
$species name
Cslg' 11

$ timel time2 time3
4.37¢-4 4.37e-4 0.0
$species name

'CsOHg' 1 1

$ timel time2 time3
4.93e-3 4.93e-3 0.0
S
**TDEPSTRU

$

$ (structure condition)

$ number of time table

$ time [s]

$ timel time2 time3

0.0 120.0 1000.0

$ gas temperature [k]

$ timel time2 time3

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

800.0 800.0 800.0

$ time [s]

$ timel time2 time3

0.0 120.0 1000.0

$ structure temperature [k}

$ ceiling

$ timel time2 time3
600.00 600.00 600.00
600.00 600.00 600.00
600.00 600.00 600.00
600.00 600.00 600.00
580.00 580.00 580.00
562.50 562.50 562.50
550.00 550.00 550.00
537.50 537.50 537.50
520.00 520.00 520.00
500.00 500.00 500.00
480.00 480.00 480.00
462.50 462.50 462.50



450.00 450.00

437.50 437.50

422.50 422.50

407.50 407.50
$ wall

$ timel time2 time3

600.00 600.00
600.00 600.00
600.00 600.00
600.00 600.00
580.00 580.00
562.50 562.50
550.00 550.00
537.50 537.50
520.00 520.00
500.00 500.00
480.00 480.00
462.50 462.50
450.00 450.00
437.50 437.50
422.50 422.50
407.50 407.50
$ floor

$ timel time2 time3

600.00 600.00
600.00 600.00
600.00 600.00
600.00 600.00
580.00 580.00
562.50 562.50
550.00 550.00
537.50 537.50
520.00 520.00
500.00 500.00
480.00 480.00
462.50 462.50
450.00 450.00
437.50 437.50
422.50 422.50
407.50 407.50

$ time {s]
$ timel time2 time3
0.0 120.0 1000.0

450.00
437.50
422.50
407.50

600.00
600.00
600.00
600.00
580.00
562.50
550.00
537.50
520.00
500.00
480.00
462.50
450.00
437.50
422.50
407.50

600.00
600.00
600.00
600.00
580.00
562.50
550.00
537.50
520.00
500.00
480.00
462.50
450.00
437.50
422.50
407.50

$ gas pressure [Pa] ((N/m2})

$ timel time2 time3

7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6
7.61e6 7.61e6 7.61e6

$ time [s)

JAERI-Tech 98-026
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$ timel time2 time3
0.0 120.0 1000.0
$ flow velocity [m/s]
$ radial

$ timel time2 time3
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

$ axial

$ timel time2 time3
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
25.0 25.0 0.0
SHEBHHHHHEHHHHHEHHHHHEE A A
*COMPUTE
**END
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