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Experimental Research on the Coarse Water Droplets Measurement
in a 330 MW LP Steam Turbine
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Abstract: The measurement probe system based on the method of single fame and single exposure
imaging (SFSEI) was developed and applied to measure coarse water droplets in wet steam flow
behind the last stage of a 330 MW low-pressure (LP) steam turbine. The wetness, diameter and
speed of coarse water droplets were measured. The results show that the diameter and wetness of
coarse water droplets are greatly influenced by the operating load of steam turbine. The wetness of
coarse water droplets is relatively higher in the lower load operation,and it would raise with the
increase of the operating load of steam turbine,because of the time delay in temperature changing
on the surface of blades. The lacing wires have impacts on the formation of coarse water droplets.
Thus, the wetness of coarse water droplets would raise when the steam flow passes by the lacing
wires. Moreover, the speed of coarse water droplets is influenced by the flux of main steam flow and

the diameter of coarse water droplets.

Keywords: LP steam turbine; wet steam; coarse water droplets; SFSEI

Wi BEH . 2017-01- 20

E£TH: X AREFIEE TR H (51206112)

E—1EE . WAERE992 -), B 0T A: . WS T7 1) RS HLTE 28 YR AE 2k Pl . E-mail: yanhui_xiang(@hotmail. com
BEIESE: ZONEF (1955 —), B HBz. WFFE 5 1) - UKL W AH 0 & . E-mail ; usst_caixs@163. com



224 TR

2017 4 55 39 %

B TRECHL) iz b i T R B Ak g % H
HAREFT AT LE M | FeA TARTEIR 2877 X . 1R 281K
ST R JLEM B 7K s IR AR IR A iz
T TAERCR B B L ALs 1T % 2 B8R
HT— KR b i Z UK 2H 80 He b Z oK i AL
R s — e — UK RAR B A A L 5 28
TR I ERBE PR 22  JF Hos A s AP ) A
SR T K ) R L ORI TR R
P — B LURES RS MR Z R R AR K
BILOR BT Al B A R R A
T R AR o v R S S 0 I v
THREEHL WK A I S —OK T o $R 43t
THEE DT T AR R I R R A S
A TR A 1 A5 PR BOA TR RS HLIN 0K
i DN 8 FH P AR 3 kS

R AR R, BE A HORN & JE A A ok S Ak
(complementary metal oxide semiconductor,CMOS)
FAR B ER A HE AR AR HLE AR A P & &
(A5 PRI R T W AR i 7E 2 DN 2 Uy v vh i e . B
& H ol B B O K 1% ¢ (single frame and single
exposure imaging, SFSEI) W) & & M N A, i 1
CMOS HHHL B R AT IR AR HLIR 28 7P —UOKig 1Y 1#]
8 AT SE B 156 WA R AR 2 U 3 A A
SR ) B R I 1) AR S S R 2T
SEFSEI it i) G EAR BT FEVL 5 R G s B 88 v
A BRZ T 330 MW IR EE LR U5 A TR 2505
UKD X8 S B I UK R 45 R AT
IrHTiTig.

1 SFSEI gyl £ 518

SEFSET 8 i) FEA JEU B i 7 78 LA o ) ik
il b 4 & R AR FoR S BE. 2 CMOS LA
SkIB 2 W) PR I TR E 1 BE OGN ] N s s P R S
CMOS AHLZ 8] 4 A= AR A0 F8 o ol 75 41l 412 3 19 P45
H Blaz SN . DRG] B R BT LA AEIE 3l
Yok o) BB I R AT al DR EGE 3)
YAz 3l 1) R DA K R B B AR V)N SFSET
(A% st BB 2 30 1o 8 S 11 BRI I [ SR 87502 2
PR BB P15 il 1 B AR —OK T R BRIE
ST RIERIE » B CHE 0RE (412 S T {5 8L - BIVSE
WITESE b AW BE L. B AHYLA IR B L ¢,
FERTOAE R B AF AT 5t K )32 30 A
BE O KTHRIREE v FIEAR d SFS 0 WK Y

_L-d
v = B @Y
b
d =4 2
8 (2)
£
N
0
() BEEHIPLT BB (b) G FE Py EE AR Y

1 BAEAYIEENIE R E R R A I8

Fig.1 Typical motion-blurred image and its processing
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Fig.2 Schematic of the measurement probe system
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Fig.3 Photo of the probe head
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Tab.1 System parameter in the two experiments

LIIF T BERHORA T SR /mm S um ST/ W
1 0.45 85.0 4.4 18.3 3
2 1.0 110.0 2.2 13.75 5
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Fig.4 Photo of the experimental apparatus installation
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Tab.2 Arrangement of the measured

points in experiments

W5 i /mm LD i /mm
#1 905 #11 705
H#2 885 #12 685
#3 865 #13 665
H4 845 #14 645
#5 825 #15 625
56 805 #16 605
747 785 #17 585
#8 765 =18 565
79 745 #19 545
=10 725
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Fig.5 Schematic of measurement positions of the probe
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Tab.3 Operation parameters of the steam turbine in the two experiments

LIPS FRHLEAT/MW B/ (te h D) PRGN/ C R RAGTHER IR/ C I/ kPa
1 277 900 347 33 4.1
2 250~280 790~920 367 36 7.2
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Fig.6 Typical image of coarse water

droplet and its processing
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Fig.7 Measurement results of coarse water droplets
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Fig.8 Last stage blade of the steam turbine
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