CFD Simulation of Variable Orifice
KSO-SVS Model, 34°’(DN850)-2500Lbs

for Reactor Coolant Pump Test
2013.12.30
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:‘Simulation CAD Model & Objective
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Stroke (mm) Flow area (mm2)

Slot height e o
Each revision Each revision

(mm) at min. flow at max. flow at min. at max.
rate rate flow rate per flow rate per
act. test model act. test model
AEEl| (s 36 15.49 0 08,481 - 180,107 -
model

Revision_1 37.5 22 0 83,883 85% 209,698 116%
**Revision_2 37.5 22 0 84,410 86% 210,973 117%
Revision_3 38 22 0 86,479 88% 212,823 118%

Revision_2= Slot2] Jt= 20| ZX&F5t0 Revision_12Ct & 1%EE M & S

Actual test model Revision model
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thod & Boundary Condition

-oHA2 AN AFRAUAN AEEIH 22 Z2UE HIESE 24 K& 8 22 Strokell AL XY 20 S AS T
HlwdtH SES RS 22 &= A=K HASHAUC
Solver Process Mesh Shape
Read in geometry, boundary conditions, and analysis data
Create data structures
Solve x-momentum equation
Solve Y-momentum equation
Solve Z-momentum equation
Solve pressure equation and correct velocities
Solve energy equation
Solve turbulent kinetic energy equation
Solve turbulent energy dissipation equation
Check convergence (go to step 3)
Perform output calculations A
Write out data
Exit
Boundary Condition
Inlet Outlet
— w— w— —
Flow rate(m'/s) Temperature(C) Pressure(barg)
Min. flow rate 6.86(fully developed) 290.3 140
Max. flow rat .4(fully developed) 90.. 140
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Results

Act. test model Rewision_1 Revision_2
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Min. flow Slot Simulated Estimated
riate height Stroke pressure drop Loss coefficient average

model (mrgn) (mm) range (dimensionless) /flow rate
(bar) (m3/s)

AL 2 36 15.49 12~12.3 14.7~15 6.86
.‘lllllllllIlllllllllllllllllllIlllllllllllIlllllllIlllllllllllIlllllllIllllllllllllllllllllll.‘
» Revision_1 37.5 22 14.4~14.7 17.6~18 6.27 E
ElﬂelvjsliPP;lzlIIIIIII‘IIIIIIIIIIIIIIIIIIIIIIIIIJI3;9ITJI4-;1IIIIIIIIIIIII1.I7I':1I.7I‘I2IIIIIIIIIIIIII‘IIIIIIIII’:

Revision_3 38 22 11.6~12.1 14.2~14.7 6.96

Max. flow Simulated Estimated

réte pressure drop Loss coefficient average
model range (dimensionless) flow rate
(bar) (m3/s)

ACKA“:(;QF“ 36 0 8.2-8.9 5.3-5.8 9.4

Revision_1 37.5 0 7.1~7.8 4.6~5.1 10.07

Revision_2 37.5 0 7.5~7.8 4.9~5.1 9.94

Revision_3 38 0 6.6~7 4.3~4.6 10.54

sesmmmmnnnns QK for minimum flow

OK for Maximum flow
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Inlet Outlet Stroke Fl(onv1vn§a2r;=,a (Revision per drop coefficient
(mm) Act. test model) range (dimensionless)
Flow rate Temperature Pressure (bar)
(m/s) () (barg)
oL 290.3 140 8.2~8.9 5.3~5.8
(fully developed) ) : : : :
Actual test 36/0 180,107 N
Model 10.2
(fully developed) 290.3 140 9.5~10.5 5.3~5.8
o 290.3 140 7.1~7.8 4.6~5.1
(fully developed) : : : : .
Revision_1 10.2 37.5/0 209,698 116%
(fully de\;eloped) 290.3 140 8.2~8.8 4.5~4.9
** 9.4 m3/s= HPARNAM & X &EdlH S8 RE0|C.
e HAE FE2 oA Xt Helol ot B2 gtz &t&E & gtOolCt.
- E R XAHE HLIOHH oA St 2UZFH AN AE B B &4 H g2 5.3~5.8 Al0[2] g2 JI& A2 =Z 0fl & &L
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Boundary condition Simulated

Slot height/ Flow area ratio pressure Loss

- & & Revision_1 222 z0 =& MO H¥= 10.07~10.2 m3/s E=2 TEH &L

-ofl & Z 0t

1]

plate2 S (200t)E 2otol 2 M SOt & 7 == HA
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28 23 HE SOt et R0l ldE2=

SOtotXl Z=Ch Olr=E S0t & 7 == HHE B2

Skl 10.2m3/s

Estimated

average
flow rate
(m3/s)

*%9.4

*%9.4

*xx10.07
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:‘Results on Cut Plane(1)

- Velocity field at min. flow rate

Velocity: m/s

Boundary condition
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:‘Results on Cut Plane(2)

- Velocity field at max. flow rate

Boundary condition

Velocity: m/s
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:‘Structure Analysis Data

- XA 0 2B AFES Ot HE2F 20| Za2lotRUTH

Simulated Average . .
Slot height/ Tempoerature Inlet pressure Loss velocity qu. - Re}ql_ured ey Requw'ed
Flow rate (c)y Aot - velocity in Friction Actuator Analysis
3 Stroke 5 pressure drop coefficient in "
(WD) ) Density (bar) range (dimensionless) pipe orifice force force force
(kg/m3) (bar) m/s) (m/s) (kgf) (kgf) (kgf)
6.27 37.5/22 12.1~12.3 17.7~17.9 17.7 67.6 26,670
Revision_1 290.3/722 150 34,700 41,000
10.2 37.5/0 8.2~8.8 4.5~4.9 28.7 63.5 16,649

(1) OHE H$(w= 0.322 M8l om, Stem?| Packing friction® ZgHEl Zto|C.
(2) Actuator= Required Force 2| 1.3HHS] otEE2 HE60] 43 &I ACH.
(3) =4 Al HE5H0{0F & gHOILCH.

HAEE ASI19 2 1.2600 HiEote gtz HE8E 2512 = O Trust Force
T g 240l i Eot= BLOICE

SPE A Al SHS FSEO HHTHH A= AEHA EO0IES
Aok 2 SH0I=0 &&ct= &9 2 A=
®Required Analysis force S "*%6 Of ol & Gt0f OF 8tCE.

-k 0] gtol |:|—|— HAH 2HIIE B, BT @Selected Actuator force®
NE5IYUS 2R AL LMote X =It ol 4 5104 OF BHCH.

D5 QIEGIX RE =2 SU0IE REE CHAl 250104 0F 8T

9= xA

o

||~ Actuator force
|I~ Hydraulic Flow Force

6.27m3/s_st.22mm
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®|Conclusion
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- Revision_12 A S M= 21mm 8F0H A O|F E2He g THHEC.

34U =0 82 22 20| HIHE 2= JqCHD THE6D] 01 Ct.
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