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Benchmark Problem

(Sod’s shock tube)
Initial state
1.25 3 Time: 0.3017 Calculated
0.5 1.0 = — 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
(FaA) (FA2) - i
Time step: At=1.0 x 103 — i
OI ......... [
Number of finite volumes: 200 -0.5 0 0.5
Distance
A *H.Utsuno,No.NP13P1368,NURETH-13(2009)
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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) 35.3 36.4
ressure rise (kPa
Adv mﬁSoft ( ) 318 320
n Copyright ©2013 AdvanceSoft Corporation. All rights reserved 19
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u_Ej / Pressure
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=1 Center line
= . FEE z
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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
et calculation (case B)
g 2t _
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)
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Open space Open space
Pressure vessel — l Pressure vessel E
Time Time
1ms 1ms
Discharge pipe

10ms 10ms

40ms 40ms

0.1 MPa

{ay Void fraction distribution {(h) Pressure distribution
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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
E
(N ine
g ||| Pressurevessel TargetPlate
5 ).

300 ‘ 5
Isozaki, T., Miyazono, S., “Experimental Study of Jet Discharge Test Results under BWR/PWR Loss of Coolant
Advan:eégfcgdent Conditions,” Nucl. Eng. Design, 96, pp.1-9 (1988)
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| Pressure(Pa)
. | Tar
Radial distance, D! 0 . : p?at%et
Pressure: 6.86MPa
Temperature: 286°C
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\_‘-1 _________ 0 ______________ 2
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2D(1m) 30D(15m)
10D(5m) Saturated steam
at atmospheric pressure
2D(1m)
Pipe D(0.5m)
inlet _.$ ............... S MR
Discharge pipe
High temperature and high
pressure water
A
Wall
Aaua.ﬂ;esm Presvshe boundary
n Copyright ©2013 AdvanceSoft Corporation. All rights reserved 27
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300
Pressure

(kPa)

62

[a—
)

Dimensionless radial distance, /D
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Dimensionless axial distance, H/D
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Volumetric m 274

velocity

(n/s) g 7

Dimensionless radial distance, /D
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Advance Sof Dimensionless axial distance, H/D
(4 | Copyright ©2013 AdvanceSoft Corporation. All rights reserved 29
http://www.advancesoft.jp/

= B

OEREEZHROERKX TR
EREN(EE EPERTFH)LETINBEUIZLLH/EE
ER, BN, ENREKBOERLBER

() EfetE —HHR DB IEREE
EMEEERE, Godunov(T R/ 2)EICKDIEMEEEMEROREE
-Godunov;iED ZRIKET IILA~DILIE

(3)#REE &3 FA I

- ZHEKE
-ERSR MR

- E R ARER)

[ |
Advance Soft

(4 | Copyright ©2013 AdvanceSoft Corporation. All rights reserved 30







