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Study on performance optimization of gas turbine flowmeter by numerical
simulation and experimental measurement

Wang Zhiwei' , Yan Weiwei' ,Xiao Yungong’,Lin Jingdian®, Zhang Shengyi’
(1. College of Metrology Measurement Engineering, China Jiliang University , Hangzhou 310018, China;
2. Zhejiang Cangnan Instrument Group Co. , Lid. , Cangnan 325800, China)

Abstract : Taking TRZ80 gas turbine flowmeter as the research object, the structural optimization scheme of the front rectifier and the rear
deflector is proposed by combining numerical simulation and experimental test. Through the analysis of the internal flow field
characteristics before and after structural optimization, the exact hydrodynamic mechanism behind the structure and performance
optimization of flowmeter is revealed. Research results show that the sudden change of pressure drop in the front rectifier and rear
deflector area, as well as the vortex structure and reflux phenomenon at the rear deflector tail, are the main mechanisms that affect the
metering performance of the flowmeter. The optimized structure can greatly reduce the sudden change of pressure drop, vortex structure
and reflux phenomenon. In addition, the optimized structure can significantly reduce the pressure loss of the flowmeter. And it can also
obviously improve the measurement accuracy and stability of the flowmeter. The pressure loss and linearity error are reduced by about
48.58% and 32.43%, respectively. Research results could help to provide theoretical guidance and technical support for the
development and mass production of gas turbine flowmeter with better metering performance in the future.
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Fig. 1  Structure of the TRZ80 gas turbine flowmeter
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Fig.2 Schematic diagram of experimental device
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Fig. 3 Comparison between numerical and experimental

results of pressure loss in flowmeter
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Table 1 Structural parameters of front rectifier

HPREMAR A S ALRTAT R AR R DAk S A s R
MK L/mm 103 103
#EA A D/mm 77.4 77.4
S BE/mm 26.4 80
JHM S/ mm 52.8 —
FEFR A4/ mm 52.8 52.8
B A 16 16

ML IR AN 6 BT . ARAKS 195 3 AR AR (a0
K 6H A, BFI/R, W5 52,5 mm Fl142 mm) 55
BRI (ANl 6 AL B FTaR, AR5l 54 mm F
45 mm) AH HAT BT )N 00RE T B 1k SR [T 3 T4 5
T, ANAAT IS e i B MER 1 S BRI/ N S B D)
B A R RE AR . U AL Hh R RO [ 1) SCAE S (A
Ele6w C,.C, i, B3N 13.5 mm 1 7.5 mm) 5
UK B — B H S S A5 (sl 6 th ¢V iR R
FE 3 mm) | BEARIIE T 4548 A 1 | I BRSNS i 1
FRBH ) 38 iR H 0% o AR5 S T e i e AL 1y
AR CIE 6 DR ) AU T RS R i RS B AR
R (AnE 6 D FiR) | JE SRR I B H 85 mm 1Y
KZE 105 mm, ISR R TAURRRE TR Wl
VANS2Y) e SUCE B/ SOty Al O el T = 9] 2
J5 R MAAAC TS 1S5 SO RS AS IR 2,

a)RALRT
(a) Before optimization

(RIS
(b) After optimization

Ko JoTiiiksitgr

Fig. 6  Structure diagram of rear deflector
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Table 2 Structural parameters of rear deflector mm
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flowmeter after structure optimization

F T P T A AR ASOR 32 3D 4TE)
FARBIVE B AL 00 B2 5 28 FUG IR g A R A 2
JeiE TRZ80 SRR FE L s A T S 50 0 3K, 0 o 75 3] 3t
RS B AR R R RO (R 22 S L
g Zead 3 SN, AN 3 R SLE B , TR
PR RRANRRAE I fE B S IR S SR A E . 3R 3 9
TSR TS R R AR AR R B2k
JER2E,

&l 8 e/ VR A RN AL ARAR AL 14 i 42 % B 3 3 o A
AL, 78 9 MR E ST, 3 P AL Y R Bk
a2 T Rih g K s s R 50(2) , ik
HEREAY 4 R 45 2 S SRR A Ud B AR A AL 1 )
R RE o BELL BRI B3R 3 AL TER R T
JE 35 2l A L 1 016.00 Pa [ 2 0 4k 455 784 ()

®3 MRUETEREITHIEEE
Table 3 Experimental data of flowmeter before

and after optimization
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Fig. 8 Variation curves of pressure loss with flow rate
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Fig.9 Curves of K with flow rate before and after optimization
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