CFD study of a 1”12 safety valve

F.Dehoux & J.Ferrari N, S
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oStudy safety valves instabilities
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*CFD objectives: in the condition of a experimental
setup (5 openings x 2 ring heights):
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A new approach

*New software: ICEMCFD (licence tetra)

*Mesh: tetrahedron + prism close to the wall

*Meshes built in-house

TO:

Use real specialized tools

Mesh and compute in parallel
Build many meshes

Be able to modify the mesh later

7
N
\

WAY:

=
NSA

2
ok

ey

\

(7
\/
£

L
e

Viavs

z

N

. "
o
i o

i

®» D
A Y

€DF

R@D



The safety valve: WEIR Sarazin type G DN=1"%.




Geometry simplification
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The test mesh

*To start the study (3 months)
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Example of encountered issues




Mesh independency : Richardson

A=A +al" + B +y "™ +..

effort

h A(h) B(h) avec
k=3,2
0,01 2268,6 2590,9
0,005 2556,1 2590,9
0,0035 2560,2 25944
0,0025 2587,1

In
(h4 )~ A(hz )

NaZ
HA(h,) - A(h,) N
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~ 3000 000 elements

36 h using 64 to 256 procs on
the CCRT
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Computation options

*Turbulens model k- SST
*One-phase

oStationary

*Qthers:

* Upwind scheme for K et @

* Reinforced velocity-pressure coupling (IPUCOU=1)

 Reconstruction of the flux (IRCFLU=1)

* (@radients reconstruction based on the extended neighborhood (IMRGRA=2)
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The flow
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*Opening: 3,8mm

12

S

TR0
oAt
oEa

¥
it

2T,
~E

VelocitU

8.765e+01
6.579%e+01
4.393e+01
2.207e+01
2.141e-01

Sa o TR O e
ST e \“\\\WI
N 1

S
SO g

B - e
- B Tt
///‘9}’,,5///,‘(
-

;
ity
j\‘?ﬂ‘lzi\!"&'\

elocitU

8.574e+01
6.443e+01
4.312e+01
2.181e+01
4.995¢-01




Pressure on the plug: opening : 1,5mm

Low ring position

effortparoi
2.766e+06
2.074e406 E

counter intuitive . T 3830508
6.915e+05

1.291e+02

High ring position

effortparoi

27666406
2.07564+06 E
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Coanda effect?
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Effort ()

Issue at 0,5mm opening and
low ring position
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400 |
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Comparaison Effort avec et sans initialisation de k & 100 p® =2

1200

1000 F

[={eloly 3

20568.5, —244,.805

Time =
Y VelocitlJ
3.902e-+01
z 6.680e-+31
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effort, sans modification de k —+—
effort avec k initialisé a 100m® ,s* —— i
[u] 5000 10000 15000 20000 25000 30000
Itérations
Time = 3.0000e+

N Velocirl!
8.635e+1

z 6.484e+01

4.333e+M

2.1Ble+1

3.040e-01



Sh (mm
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Comparaison Sh a 2 positions de bague différentes
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Comparaison Cv a 2 positions de bague différentes
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Prezzion en 10°6 Pa ou courze tige en mm

Experimental results
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eszai 197 (B 128 C 1,5)

Pression_fmont (10°F Pa)
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Finding the stability points...
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Surface hydraulique en fonction de l'ouverture
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Comparison

Cavitation has no effect
on the fluid flow induced
force at low opening

*The recovery factor (FI)
estimated after a former
experiment on another
valve
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Surface hydraulique en fonction de l'ouverture
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Conclusion

*A tutorial ICEMCFD : a new maillage within 4h
*Une computation « method » for tetra-prism meshes with code_saturne

*|ssue at opening=0,5mm and low ring position

*The simulation gives fair results (at least)
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*Use of the data in an analytical stability model
*Supplementary tests performed to get accurately Fl
*Two-phase flow computation with Neptune?

Exchange with Code_Saturne developpers ...
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