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Research on steam humidity measurement

by the backward angle scattering

HUANG Zhu-qing'* ,DING Tao',XU Chun-shan'
(1. College of Energy and Power Engineering, Changsha university of Science & Technology , Changsha 410114, China;
2. Hunan Nonferrous Metals Vocational and Technical College ,Zhuzhou 412006, China)

Abstract:In order to precisely measure the stream turbine humidity at the final stage,the parameter measurement
model of steam humidity was designed by backward angle scattering method , and the computing methods of this model
was studied. The effects of the various parameters on the scattering light intensity distribution of the drop group were
qualitatively analyzed,and the backward direction of 150° was set as the lighting angle and simulation experiments
were done. The results show that scattering light intensity is related to the stream humidity parameters. On this basis,
the steam humidity under the stable and unstable condition was obtained through inversion and optimization. The study
is helpful for measuring the steam humidity by laser scattering method.

Key words : scattering ; wet steam parameters ; backward angle scattering method ; quality middle radius;lighting angle

1 3] RKFEAR TG HLALR , Baumann £E 1910 4E42Hi .
RIFERAGR VA LG AR R h RENR ZRRE N 1% i 2 R MLECR BRI R 2
Fe Rl A 10 28 PR AS N AR IR ZIAEAE 1% 5 [l 9 28 970 s o 30 3 A9 A i it o 1 3

il

BEETIE : H% [ RBHEIE ST H (No. 51376025 ) ; B4 FHE T E 4551 H (No. 2011GK4005) %l

TEE R AT (1964 —) 4o P, e, B2 A 28 1 iy Tl RO F

BWIEE: T (1990 - ) J5 A EAe i, B E BN FHEZA TN B T . E-mail :123804297@ qq. com
s B #7:2015-04-27 ;1817 H #8:2015-06-15



22 5 RS AN

746 %

T 3 PSRRI 2 R A R £ 6 R R Bl
I 35 A 19 07 1) 4O, T AL A LR, B MIST
LIRS, T R S, T R R A ML
AT o KRR S A 2 I B I R R
F14 265 7K 8 T PAY IS B3R 24 B A 1149 17 T RE 6 R IR 2 VUi
JEP T AR, 45 [ i 2 F AL 8 A X
FTRABTTE , BF FE 3k F v AN AT 3l B 119 T 220 283
A JEE A 0 e, I ) A R R i 1) S
B g R Al {5 B2 o DA 0, v 0 2R R
XHREE L % = 2 Pras T LA KA HLER SR AR 1
KRIBAFEEN

Wit P 1A TR AR A TR A 1 T K
FOL A O I B2V GR SR 25k
U R G Ry A T A T M L
AU R A DR ) A AR AR A R
ey N o R PR AE A AR, ELOT S LA A S
SR AR AL B A Bk H B ORI L
SRR T T ) O O R K T 1) U
{HL 5 R0 v J3E AR R B 7Y 45 3 1A S O 5 I
Je T R O 56 [R) A RE A8 2 5 DO i S0 6 12 i o
IH., T e 1 R B AT
I, 5250 BT AN ER A AR X T 5 Iy . A SCR I
Je T RO I et SE B R B e B e R A
PIZRIRIRE S, I X Hab A7 BR o i 5 HAU
2 MEREREE

OGRS DN 8 25932 HUR DU R BROE K
THUR PR A Mie B FHIE O BE Al 184 O AL R
025 122 W TR AR A R A RV N R RIS OB AR
Fo RIE R EUOEAR 5 AL T ORI RLAR KL
TR A K e BE LA R oK g %) J TR A T8 4T 5 3R
5B ARG TEAR TG Mie 55T B 36 X6 I 45 40405 2
A7 B, MR A 8 28 9 KR R AR REAR 20 A Al
WSS

AR 170 5 B A SO 3 T E S B A Y, A
I, SERa AR 3 B UL SO AR 1 CCD A
WL CCD AHHLAN AR R B Sk A S o't v £ 00 4%
FECHUN LR N IG5 o 760037 M AR /N B9 15 DL
N BIUR XSG EE B0, al LA A B DX P 7K
KLAR 3 AT 5], BUARRLAR 73 A1 A BE AR AR AH A, 7K
FIZETN Tl WO AR AR I, T A2, 7Kk 22 T
AR B I8 R TR AR, B R AR BN

AN I8 B o

M CCD JL AR s AT 1, A5G0 73 39l % B —
TER/IMEBHUR X, R A DN I, A
SEOERES R N AR ICRE S IS A X i
RIS DX A IO S A A0 9 L P9 RO, 9 LA
IKEEAG AT A8 T KL B B il CCD ABLT
PEJEFRAT N, FE 15T DR AR A 3 B 1 AN, K
{550 RO AR, PRIk H B v A o K B2
L5 EHR I LEI G 2 , B REHF 25150 4 K JE (E #57
B LR o

incident ligth

AN A
measuring range

wet steam

cylinder

B 5w R A R S R

Fig. 1 Backscatter measurement parameter model of wet steam
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Fig. 2 Schematic diagram of calculating scattering volume
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Fig. 3 The scattering angle calculation sketch
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Fig. 6 The change of the scattering intensity with the pixel position
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Tab. 1 The stability of wet steam parameters

Inlet Outlet Inlet Outlet Specific Specific
pressure | pressure |temperature | temperature steam water
/MPa /MPa /C /C /(m3 - kg=1)| /(m3-kg-1)
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Fig. 7 Backscatter measurements device schematic diagram
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Fig. 8 experiment image in steady working condition
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Fig. 9 The gray value contrast between before and after filtering
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Fig. 12 The curve of relative humidity with the back pressure variation
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