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Benchmark Problem

(Sod’s shock tube)
Initial state
1.25 3 Time: 0.3017 Calculated
0.5 10 =<y — Exact
R 2 . " Rarefaction
\ o ., wave E
P=1 P=0.1 ‘s | Contact
__ __ c E "z_}a\ - . . 3
,3;(1) ,3;8.125 80.5 \% dlslcontlnwty |
j_ ﬂ ====j Shock front
(FetA1) (FHh2) w:i ;
Time step: At=1.0 X 103 o i
OI ......... [
Number of finite volumes: 200 -0.5 0 0.5
Distance
. - *H.Utsuno,No.NP13P1368,NURETH-13(2009)
(4| Copyright ©2013 AdvanceSoft Corporation. All rights reserved 18

27




http://www.advancesoft.jp/

Benchmark Problem

(Hydraulic hammer in two-phase flow)

Closed end 20m

< 3 W
Uniform air-water mixture j;'? 2 \ lzbms\ \375ms\
Ej \/ \ 250ms\( \
g
Air-water % 1 \ \ \ \
\Void fraction 10% a \ \ \ \
Velocity 0.1m/s 0 \\\\
0 5 10 15 20
Distance (m)
Theoretical Calculated
Wave propagation velocity (m/s) 353 36.4
ressure rise (kPa
Adv mﬁSoft ( ) 318 320
n Copyright ©2013 AdvanceSoft Corporation. All rights reserved 19
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19.4m
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721) ILE (R E20mm, A /E5mm)
*i%,N0.01-1224, 1% 5%B68-673(2002)
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Open sluace Free boundary

Pressure |
E7 T
S vessel ]
] T| wall | Atmospheric
u_Ej / Pressure
=X 1
&
=1 Center line
= . FEE z
Pressure:
5.0MPa
Internai - 3 Steady discharge Two-dimensional
energy . ; ; = rate (Marviken exp.) _/ calculation (case A)
1067kJ/ke Discharge pipe I g 4 F A
L—‘D_Bm"“"!"—ﬂ,ggm !- 0.6m =l % 3r Two-dimensional
= . calculation (case B)
g 2} & _
L= = One-dimensional
@ calculation ’———\mm
g 1+ Total pressure:5.0MPa
Enthalpy:1067kJ/kg |
0 1 L 1
0 5 10 15 20
a . Time (ms)
Advance Soft *A M InatO,J NST32'5,pp464'475(1995)
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Open space
e

Open space
Pressure vessel [

Pressure vessel E
Time Time
ms 1ms
Discharge pipe
10ms 10ms
40ms 40ms
™~
0.1 MPa
{ay Void fraction distribution {(h) Pressure distribution
[
Advance Soft
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“HR M ERBREE (18R
Experimental conditions
Reactor type BWR PWR
Water | Pressure (MPa) 6.8 155
Temperature (C) 285 325

Pipe diameter, D (mm) 90-190

Distance to target, H/D 1,2,5,18

¥ Pressurizer

i

M ine

inner_height

300JI !

Isozaki, T., Miyazono, S., “Experimental Study of Jet Di
“ Accident Conditions,” Nucl. Eng. Design, 96, pp.1-9 (1988)
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B o02e4004

Pressure(Pa) “

Mz, .
agﬂu_‘lf@.d __________________________
Discharge pipe .
:,r 25 .T\:I-J4F+IJDE:
| .652'2[+004
| Pressure(Pa)
. | Tar
Radial distance, D! 0 . : p?at%et
Pressure: 6.86MPa
Temperature: 286°C
Pipe diameter.: 0.191m :
Target distance: 0.392m -
\_‘-1 _________ 0 ______________ 2
@ Axial distance, H/D
Advance Soft
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’ TEEREDEASH

—— Cal. — Exp. correlation
% 0.45
B 040 A BWR condition
g 333 I\ (Vessel pressure: about 6.8MPa)
B 025 [\
2L pa20 | \
S ois j \
o
'S 010 /A \
S oos // \Y
E 0.00 4/_/ \\:\_
o -0os ; ‘ ! ! :
Cal. —Cal.—Cal. — Exp. correlation
05 t=oms  t=50ms t=500ms
§ 04 N PWR condition
& o a} (Vessel pressure: about 15.5MPa)
o,
§ g 0.2 \
g S 01
E 0.1 ' : L !
(@] -7 5 3 -1 1 3 5 7

Dimensionless radial distance
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2D(1m) 30D(15m)
10D(5m) Saturated steam
at atmospheric pressure
2D(1m)
Pipe D(0.5m)
inlet _.$ ............... S RN
Discharge pipe
High temperature and high
pressure water
A
Wall
Aaua.ﬂ;esm Presvshe boundary
n Copyright ©2013 AdvanceSoft Corporation. All rights reserved 27

B HERP O E H 57 mEEHT#E R PWR condition)

300
Pressure

(kPa)

62

[a—
)

Dimensionless radial distance, /D

1
9
j—
)
<

Dimensionless axial distance, H/D
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[ |

Volumetric m 274

velocity

(ms) W7

[—
<

Dimensionless radial distance, /D

Advance Sof Dimensionless axial distance, H/D
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CEENBR7EA]) VP =V-(7Vu)+ oxSn+ VoS + Fy + Fyy + 09
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HEG50K) [ZT=R
HUEZEE 1 1W/m2K

‘ %ﬁ{z:uir‘ 5.72 X 103 m/s
l‘}l/I/dE

RIED
/TR ER LA

254pm i fﬁ?ﬁlﬁ

508um \
k

L

PVAc/MILIV %
ML RERE  781kg/m?
??Uﬂ MR 330K

*ILUFF b5 TR EE,35-5,pp.436-441(2009)
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BHARERICLSILHFRB(PVAc-FILIUR)

Gas parameters

HE LA R
D, =D,(1-¢, ) (1-27..6) e

BE=111 (m?-5-K)

Ho=11) (m*s-K)

KE=372X10 mis
Substrate parameters

.= 1370 kg/m®

Cpo= 125 10° 1/ (kg K)

B S aR IR

] ok
oV, +0,&,V,

b=508 ur
Dl - DO eXp - a eXp - A Dniugi:nj':::ilinns
RT V.,

T,=350K

Solution parameters
AH=3.6%10°I/kg
Pr= T8l kg m?
212=0.303
C,=1.65x10°1 (kg K)
By=20% 10" ""m’/s
hg=254 pm
Fi=116X 107 m¥kg
Vo=847%10 * m'/kg

E,;=7787.4 J/mol

Solvent parameters

K K P* mkg) Ky m'ikg - K)] - Ky =Ty K] Dy [m¥s]
I 11 12 09171073 157%107 —005 825%1077
VFH = wl( ¥ j(Kﬂ _Tgl +T)+ (02( ¥ ](Kn _Tg2 +T) Polymer parameters
¥ [mYkg] (Kiy) [m(kg-K)] T K] Sil-]
0,850 1073 433x1077 256 0.

[ ]
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—_ po 2
P = P4 explg, + 2.0 |
fliZZ UE D Antoin=
B
log,,P°=A-————
T+C
. A=6.96554
MLIZ B-1351272
(mmHg-C)  c70.191
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