WL R R
JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION

Vol.31  No. 8
2017 48 A

B31% B8
-1274-

DO 10. 13382/j. jemi. 2017.08. 016

1B B S TG SR BB U R SO LR B RO BT

WINFF FARME KRB
(MRIER R RS TR &  071003)

i E YR TR WAL 4 RSttt B A BN R SO SN B AR R L i A B
b fiy R | SR v A 1) R N R TR, S BV A LIRS A MERR TE LRI B o R AR AR B AR A S A TR A IR
R RO AL A, AR B I B 8 B0 B AR D B 7 ELTH SRS TR A F B I PRI, A B AR AR 5 R i 5 T AR
JEE e J5 B B FIRE A1 R SO0 B3 (it A% AR S0 5 BT folenty Wl R 9 AR RS 8, I 0 310 £ HIFSS Rl CST 1 4F T #4705 B WF5E
Bl B SRR i W R S PR A R I P TR A LA T B B e 2RI &, 28R AL 1% S PR AR I 29 9 18 kHz, 2978
TRl 2 BRI A LD FF) 3. 6 A7, A7 ) T 2 U P v Af 0

KRR VRACHL; MRARVR MR I A 5 {0 8 a1 s A vl

HESHES: TMI31 SCHRARIRAD : A ERIFAEFF LR 460.4020

Study on turbine wetness measurement by inverted microstrip patch resonator

Sun Jingfang Li Yonggian Zhang Shue

(School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China)

Abstract: The on-line measurement of turbine wetness has great theoretical significance and practical value to the safety and economic
operation of steam turbine. According to the basic theory of perturbation method, a method is proposed to realize the turbine wetness
measurement by inverted microstrip patch resonator, which has a simple construction with high sensitivity. The dielectric constant
changes with the steam wetness change. The resonant frequencies of different dielectric constant are simulated based on the principle of
microstrip patch resonator with the wet steam as sample substrate of resonator. The effects of sample thickness, substrate thickness and
dielectric permittivity on the frequency offset are discussed. The microstrip patch resonator model is designed and simulated on the HFSS
and CST. The study and simulation results show that the model is suitable for the on-line measurement of steam wetness of steam turbine.
When the steam wetness changes 1% , the resonator frequency offset is about 18 kHz, which is about 3. 6 times of frequency offset of
microstrip slot resonator. The model is conducive to the accurate measurement of the steam wetness.
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Table 1 The relationship between steam wetness

and dielectric constant

MEZE IR/ % PN T
0 1.006 000
1 1.006 015
3 1.006 045
5 1.006 076
7 1.006 108
9 1.006 141
11 1.006 176
13 1.006 213
15 1.006 251
17 1.006 291
21 1.006 356
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Fig.1  Cross-section structure of inverted patch resonator
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Fig.2 Relationship curve between resonance frequency

and dielectric constant of wet steam
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Fig.3 Frequency offset caused by wetness variation

under different sample thickness
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Fig.4 Frequency offset caused by wetness variation under

different base thickness
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Table 2 Design parameters of inverted microstrip

patch resonator (mm)
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W R T o 0.035
AR K L, 66.8
AR W, 69.9
FEAZ R hy 2
FERZIREE hy 0.787
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