©
rir
Mo

S7|E{4! djo[sia®E FH|0|X|

*

ES PR

- ZOolej" . Z

o
o

[==]

Analysis of Flow Field in a Steam Turbine Bypass Valve
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ABSTRACT

In the present work, characteristics of the flow in the cage of a steam turbine bypass control valve for

thermal power plant are investigated. Experimental measurement for wall static pressure has been carried
out to validate numerical solutions. And, the flowfield is analyzed by solving steady three-dimensional
Reynolds-averaged Navier-Stokes equations. Shear stress transport (SST) model is used as turbulence
closure. The effects of the flow area between stages of the cage on the pressure drop are also found.

1.ME

g mdyrt AL B HEoE fHE 9 B
Ao} HY Aol 4y =Ag wF7| A8 EdY
oA F718 FFshe, o] W MY FE wew
1411#_‘4]1] %3 By F9 7)) FHE ZERE
AT AXE Hpo|H| AW B (bypass valve)2hil 3},
HP’WH&"%EE AL 7EAZD 3F U 5 A
A, 2ds gile] 59ed 2 AF JR@del dig
A e AR EA UM E shEdEs
£ Z71E wtola2n o] FQ o] FZEo] o] F
2] AA&E U AEE] A A7 AYEHD
Aurt.

HlojglAwlH O] R TZE A JHE 4AH
o, ool #3 A7 dFE 7ol AR o] &
* Q3w gt 7)AF e
= aldjstn 7jAFEF

Aol A 2 E—mail ! kykim@inha.ac.kr

36 FHIAML MA, 4=,

PP.36-42,

Z7E ] Q] MuofA WAE= A

& Fg5d, dd wue 5
go F FAN-2 GG TAYAY F

AE& =35tk Amano$} Draxler”
% 3 vol Al gl £A4E ol 2
9l %%Ew W9 AP WE £ AF A
7E sk g %94 o] A

’3}‘3}. £3), ¥e YR THF F %“»’:}3]
= Alo)A] (cage) FEL Wl B3R
9,151 gtgfo] o9 & EMI ARSI “ﬂv‘f—

o F49o] HIx
ME A% TS ﬂiﬂ’ﬂi 9—1*]]0]-“1 E-L}
3he o|FE o) Fesith J¥a EF A
o] FETRE A8 ALYEHE ALl UFF

o o
[«

A

e}

Aol

rEﬁ»lﬂ

I of ¥ Ulo

& |z

1

2 o

olA]

2006( =28 42U X}:2006.6.9, AAISZUXI:2006.7.26)



B715y vio| AN AHo|X] RSF HAM B

1 Bady 5 Flug
2 Bonnet 6 Stem
3| hletcage {7 Seat
4 | Outiet Cage | 8 | Nozzie body

Fig. 1 Valve components

T3 AFE FF0] AL EIVEIEE FolA W)
T8 el Sl FA L Fadol Wg Fo

AR {FAZIAEC] oA £4& Fo)7] Y3
%59 2HeE JAstE Bgd oz dAs = Hy
AolAE &S TR ol dgAst ()8 oz
7] & 759 wed Y fTIe dAS
A Hew, geta oz HAFAGEHE sajoa A}
£H PARAY YRELEL R A Ae
FEAM B 225 AT ER oo diFt N e
FEA3 AFA L SR Ao] 41 gtk

2 dA7oide sooMwW 3HE WA g ZVIHY
LP/HP sfolsjAiH o] 5= ZRMRFQL Ao)x] U] H5]
o3t 284839 A9 RANS (Reynolds-Averaged
Navier-Stokes) j4& &3 o] ZX o] 4k #
T SAS BAs) A% 978 sttt

2. alax 3 Wy

£ AT giite g 3= AlojAE Fig. 2014 ¢
Zol o Y U8 F (hole)Eol £ U= 334
(annular cylinder)E°] T4 S3HE 4L 3k3 ok
7} A¥FEo] HI W wat T dAE grHAs
ol 2Ad 5 Stk WA, AelxoE Yo 43
FE9 MNAAOIE (cascade)”t EA3H= o 7+ F)AH
& YUTFREY ZHo] tk Aols viehd B
F RETFRAAE & Aol7t §lE HoE AIRHEE,
B dFelME & A2 AxAolsd e 23T L

SHOIANG KA, N4z, 2006

-

o7

Tagsto] FAHA Y BRAS APt gt
Figure 3& R84 AARE ez ot

2PAFPAY AXA)EE F Ifder FAHL

AeRA e 9% £ BEo] £54 w70l 94710

Inlet

Fig. 4 Experimental apparatus

37



sl o758 JED (Pitot tube)S A3t &%
BEE SR $32 =48 4 »Lm 3,
AEHAE Ao F7olch b Aol W@l Binid

o

274 9) HF (static pressure hole)f ’“2]3}01 +

oft
2
5=
ru
N
rXL
oz
oX
2
R:3
ot
i
A
_>a
5
_u
rlr

2 AT 48375 ANSYSAH) CFX-57°
}%0}0% HAEA A AREel A dgw
A3 Raynolds-averaged Navier-Stokes H"é’“—c’*
At dende Wkl a4 SST & ma1<6>o
*}%—0}“1’% SSTEEE k¢ B3 k-0 B A
S AT RdEA, ¥ ZHIME ko BDo] A
o, YA dgeldE ke 2do] AHEHTL SST
2d2 ootz 8 F-E9e (flow separation)
9 dZe] A3 AR Zeg RudREy?, °l
oo Algog FPAFo|T o aAst= vy
o i dFREAde] AgEE Y+ Uk 74]*&75‘.
A= vyE le}ﬁlﬁ ARgatel ATt

Aol e FEE F 125709 holeSo] FAFIA
Fedor 2xE F712 F4H el Fig 2
© o] T & F7INE BTy gtk AL A F
7HE FdEAT ¢4 AxkE e Bgde A5et
71 fd AEREY FUF G sHAA = Eﬂfi
ArE Fstel 1 A%E AR vwsigt o
Fo2 AR FEEEE gty A fE5EY
F714& 19 }01 Fig. 2¢} Zo] 25709 sj2Alol=
2 FAHE F9 dgte] AtE 383 o) 3
T+ AARALE QTR F FWe] F7|2AS -r%i

g AL FA2H, 27

m!o

T

3.1 Htxiet AHXIQ| Hlw

FRHAA ] gL AFE] dd g AF
v} o] APPA 9 U @ AAAE FF
dajste] AER s} vlwsch Adgedt ALgR
Aol Fel= Fig. 59 Uehd wie} 2ok AR YEA
ANEE A F 1009 AR} ALEEH AT AAZA

X Do o

38

Pressure(Pa)

Pressure(Pa)

Fig. 5 Computational grids for single cascade
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