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Abstract; Saline droplet re-entrainment in marine gas turbine intake filtration components seriously af-
fects the gas intake quality and the safe operation of gas turbines. Combining with Euler wall liquid film
model, the numerical simulation method of gas-liquid two-phase flow was adopted to investigate the for-
mation and mechanism of saline droplet re-entrainment and the influence law of different inlet airflow ve-
locities in real marine environment on saline droplet re-entrainment in marine inertial stage filter. The
effect of changes in physical property parameters of saline droplets on the liquid film distribution and
droplet re-entrainment in the inertial stage was analyzed compared with pure water droplet. The results
show that compared with pure water droplets, the inertial stage filter has better filter effect on saline drop-
lets, and the filter efficiency increases 20. 6% relatively. The primary form of saline droplets re-entrain-

ment in inertial stage filter is film stripping at the peak of draining hooks. As the inlet airflow velocity in-
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creases from 3 m/s to 12 m/s, the liquid film thickness at draining hooks increases first and then decrea-

ses. Re-entrainment occurs when the inlet airflow velocity exceeds 6 m/s, some droplets fall off from the

liquid film and re-enter the flow field and impact the wall behind draining hook, so the thickness of the

liquid films near the trailing edge of the upper surface of the blade and near the windward side of the low-

er surface increases significantly. The critical airflow velocity for film stripping in the filter is 14.6 m/s.

Key words: gas turbine intake system, inertial stage filter, saline droplet, re-entrainment, liquid film
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Fig.2 Geometry structure of inertial stage filter
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Tab. 1 Physical property parameters of seawater

droplets and pure water droplets
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Fig. 6 Comparison of inlet and outlet pressure drop results

of inertial stage at variable flow velocity

2.4 FREW

FEXT BRI BRI R ey nl i, f gy
TR Y B S e S B S N IR A3 A S
Ity B A, A T A Sh i P S 0
X N AR B IR I (R g ), R B 7K
ALK PR 7EE IR 0 R 12 m/s BAR TR T30
TRYGEIRIEATR . B E B T Nk 2
i

*2 BEEREEFREIT

Tab. 2 Inertial stage filter scheme design
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Fig. 8 Contours of liquid film thickness distribution

on the blade of inertial stage filter
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in two cases
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Fig. 9 Distributions of liquid film thickness along chord

length of inertial stage filter blade under different

inlet airflow velocities
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Fig. 13 Airflow velocity on liquid film surface along
blade height direction

AN 2SI TGS 7 P 6 7K 42 7 0T R T e R
TN 14 s, B 14 AT EES R V=3
6 m/s B, B /K 8 3T BE T 3 J5e KAE /N T B R i
IS0 B B I AR 14, 6 m/s, IRIIGIZ T R AN
SRAEMEREIRG , 5P RS R 3,

30
—— gk
T, 25F —e— HiKH2
£
@ 20r
=
K 15t
i
1=
#O10-
i)
5 L

14 AR[EHESTER R BT K £ B H i K it iE
Fig. 14 Maximum airflow velocity near the wall of draining

hooks under different inlet airflow velocities



55 6 1 ] 223, 55 AR S

AU ESLE T

v TR

W e T S 18 AL - 79 -

4 & ®

AR SCR AR - VP AR B AR 1 TR A RK
T TR VR A TR o 08 P R U0 3 25 PN 5 BRI ke
WIE SR VLA T 105, BIAZSenT .

(1) AHETFLlK W , 1 R T 25 % % $h i
T RO AT A IR AR T T 20. 6% , X &
P IR 2 R R RN (VR R B ) S AR A
P o BE T Y BRRE R[] B 5k YA 2% 1fT 5K ) FORG
PERCK T U BERCE R, AN R A R Iy

(2) AR IER BAAE SR T 6 m/s B
KA e B AR BRI, HBR R B
AR HEAE G K BRI AR AL

(3) FEEHSHEH 3 m/s B RKE 12 n/s, B
T BR) 7 B MV P B S S o A . R ety &
A G, B K AR VR IEE B 2 7 11 9 Y 32 B R B V)
TR 1 B 7% B E A 9L 3 O o K 8 i 1 R
AT, I R ST % 3T T 5 1 260 J A o 3 e
JELRE B 3R BV A P TR R S A AR e
H14.6 m/s,

SE Lk

[1] WOOLF D K. The sea surface and global change ; Bubbles and their
role in gas exchange[ M |. Cambridge : Cambridge University Press,
1997.

[2] FEI Yunda, WANG Jianhua,LIU Yanming,et al. Study on charac-
teristics and mechanism of re-entrainment in intake filtration com-
ponents of the gas turbine[ J]. Asia-Pacific Journal of Chemical
Engineering,2024,19:1 - 17.

[3] KASATKIN I,EGOROV M,RAKOV N. Numerical investigation of
a moisture wave-type vane separator[ J]. E3S Web of Conferences,
2019,140.06011.

[4] LI Shunyang, WANG Pengfei, LUO Xiangyu, et al. Numerical anal-
ysis of chevron demisters with drainage hooks in optimizing separa-
tion performance [ J ]. International Journal of Heat and Mass
Transfer,2020,152;119522.

[5] MAO Feng, TIAN Ruifeng, CHEN Yixuan,et al. Re-entrainment in
and optimization of a vane mist eliminator[ J ]. Annals of Nuclear

Energy,2018,120:656 — 665.

(9]

[10]

[11]

[12]

[13]

[14]

[15]

XUGEAE X — 5 | I e, 5. Rl o 3 T K O R i i ok
B 7K AEBE Bl 7 2 R 0 5 5T [ T]. K B BE 2 4, 2020,
41(10) .1 -17.

LIU Xiaohua, ZHAO Yiming, WANG Kaimin, et al. Research on
effect of viscosity force and surface tension on dynamic characteris-
tics of droplet impact on super-hydrophobic tube[ J]. Acta Ener-
giae Solaris Sinica,2020,41(10) :1 -7.

W, £ K, H A PRI R B RN
BT[], T RERH A 2016,50(5) :805 - 811.
YANG Xuelong, WANG Yong,FENG Jing, et al. Analysis of re-en-

WHE L

trainment mechanism in single-hooked wave-plate separator[ J]. A-
tomic Energy Science and Technology,2016,50(5) :805 —811.
SR S AANIE o N BT SO i S B e T R0 5 G K
[J]. &RHB4%,2019,33(1) 1 -5.

ZHANG Bo, GONG Shishang, HE Yuanzheng. Numerical simula-
tion of the re-entrainment phenomenon in a demister| J]. Power E-
quipment,2019,33(1) ;1 5.

T W OB T RS ERERTIE[ D] MR MR R R TR
K2#,2019.

MAO Feng. Study on separation characteristics of corrugated plate
dryer[ D]. Harbin ; Harbin Engineering University,2019.

NAKAO T,NAGASE M,AOYAMA G, et al. Development of sim-
plified wave-type vane in BWR steam dryer and assessment of
vane droplet removal characteristics[ J]. Journal of Nuclear Sci-
ence and Technology,1999,36(5) :424 —432.

BRANDRISS M E,O’NEIL J] R,EDLUND M B, et al. Multi-di-
mensional modeling of thin liquid films and spray-wall interac-
tions resulting from impinging sprays[ J]. International Journal of
Heat and Mass Transfer,1998 ,41(20) :3037 -3054.

STANTON D W,RUTLAND C J. Multi - dimensional modeling of
thin liquid films and spray wall interactions resulting from impin-
ging sprays[ J . International Journal of Heat and Mass Transfer,
1998 ,41:3037 —3054.

PARK K, WATKINS A P. Comparison of wall spray impaction
models with experimental data on drop velocities and sizes[ J].
International Journal of Heat and Fluid Flow,1996,17(4) .424 -
438.

OWEN I,RYLEY D J. The flow of thin liquid films around corners
[1]. International Journal of Multiphase Flow,1985,11 51 —62.
LIU Yilin, YU Dunxi, JIANG Jingkai, et al. Experimental and nu-
merical evaluation of the performance of a novel compound demis-
ter[ J]. Desalination,2017,409.115 - 127.

(2 # )



