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Design and simulation verification of throttle orifice plate for large flow and
high-pressure differential feedwater recirculation system

LIU Jianjun', ZHANG Qiaoyu
China Ship Development and Design Center, Wuhan 430064, China

Abstract: [ Objectives ] In order to solve the problems of pipeline corrosion and vibration caused by cavita-
tion in large flow and high-pressure differential feedwater recirculation pipelines of marine steam power sys-
tem, a design scheme for multi-stage throttle orifice plates is proposed. [ Methods ] According to the design
rule of the decreasing geometric series of multi-stage throttle orifice plates, the selection of orifice series, cal-
culation of orifice diameter and verification of orifice thickness are carried out. Taking the feedwater recircula-
tion pipeline of a ship as the design object, the numerical simulation of a Mixture multiphase flow model is
carried out under the severe working conditions of a real ship. [ Results ] The simulation results show that
when two or one throttle orifice plates are used, cavitation occurs to varying degrees in the feed water recircu-
lation pipeline, but when three throttle orifice plates are used, cavitation will not occur. [ Conclusions | The
results of this study can provide references for the rectification of pipeline cavitation damage behind throttle
orifice plates in the feedwater recirculation pipelines of real ships.

Key words: throttle orifice plate; cavitation; feedwater recirculation; marine steam power plant

0 B = E TR S e v L o5 i DL A K I £ 45 7K 5%
AR Z 5 s A B s T B 5 AL 2 Ak,
AR R AR S 2 MR TR O TCARR A B R e SR PR R, IRt By s A A
SR [ S8 S bR AR BRAA B ZE R AR R R S
5L, L s hEt, a4k, AT, B A& 2 905 A8
B2E" X 4 DR JER B, Hh i Skl = =k O 2 IR )5 198 7K T R R v o v R T
— RGBS Y s Ak, T R R AR R A 2, Tz BT FE TTAES, JEAE KL ke A v A R 0y
5 B #3: 2020-08-01 f&E BHA: 2021-01-30 P& B & Bt iEl: 2022-01-05 11:18
EEWB: HEAAR 4RI H (5183000112)

PEE B X, 53, 1985 4R 28, WL, g T /20l
“EIEIEE: X



https://kns.cnki.net/kcms/detail/42.1755.TJ.20220104.1428.001.html
http:www.ship-research.com
http://dx.doi.org/10.19693/j.issn.1673-3185.02054

128 BOE MO B %

5616 4

BAS 17— % WUR; RS, w128 908 1 B 4 K&
s 22 AR T M AR A% B T % B — e B /N
1) 25 Ak T AL, {ELGE AR D R AR 28 1580 )
F G0 R A g s 2 00T 22 90N AL AR 1 F 5
R o

PRIt Xk A A 2 9508l 0 AR G R i i R 22
L KR B AR B AE A N ) o A o A v o B A 9l
PRI R, A SCHUT JE 2 P AL e it 9%
PR AELAE AU, T 3k >R 36k H P, FH A S T
FRRE s R LA it e i = 2%

1 20K PR EA & 58

X T AR TR G K RGETT L R BR A AR
IR R 2 R KGE I B 4 K SRR A
W el ZE IR A A, R SISl 1 R G SRR B —
AR . YIS IEAT TOCUT I, 8
IR ARG R TR B AR R R, T2
SABLSI PR, 5 B A 25 /K 06 PR (18] 1)
Kl T BL YA 25K RGERY ohily o 5 AT 7 3k
Bk L T G X R KB AU T A R S DL T
e BEOR A AL B M A Ry AR S, U, 2 R G
JEARVA DR, B BRI R AR AR 4 K
i SRR R R A, R 2 VK R A VR O R 4
e 21 AL R T 2 i, A R 3 o P07 P [
FBR AT o

EXp

E)
5

I
B /KB EIR R G R

Fig. 1 Diagram of feedwater recirculation system
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Table 1 Design data for throttle orifice plate
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