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Research on structure optimization of the gas turbine flowmeter
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Abstract:In this article, the structure of the TM80 gas turbine flowmeter is optimized by using numerical simulation and
experimental test. The numerical simulation results reveal that the sudden change of pressure gradient and boundary layer
separation are mainly caused by the core support and rear deflector. Therefore, the structural optimization schemes about the slope
of core support and the diameter of rear deflector are proposed. Specifically, the slope of the movement support is designed to be
15°. The step flow on the side of the movement support is transformed into a gradual flow, the diameter of the rear guide fluid is
reduced to 62 mm, and the step flow on the side of the rear guide fluid is transformed into a pipe flow of equal diameter. The
numerical and experimental results show that when the slope of core support is 15° and the diameter of rear deflector is 62 mm, the
pressure loss of the flowmeter is significantly reduced, the instrument coefficient becomes more stable, and the linearity error
becomes obviously smaller, which verify that the structural optimization schemes can greatly improve the metering performance of
the flowmeter. The research results are helpful to provide theoretical guidance and technical support for the development of gas
turbine flowmeter with better performance in the future.

Keywords : gas turbine flowmeter; structure optimization; metering performance

AR E T A TR R RE AR U N E R, R, T

AT TR B S I LB 2%, X AT S R A A AN

PERESE TS AEB R HE | 1% A5 T JRe A 5 B4 52 6 M 410
SRBA TR — R U A A BRE

R R R R A A B VP22 B X RIS it A S5 S P REREAT T 0T

BHRINAG N B ORI R T, BB S, (ERTRRVAS 7 T, X IESE4AE T SR B E R 52 0

0 3l

T

S H 1. 2022-07-18 Received Date; 2022-07-18
* FEAIH  E R A RFLE R4 (11872062) T H 9T B



42 % & L F ¥

a4t

RN B ST SR N e e a WA WA N b AL 1 e =4
HRTRE EA 45 04 AR AL 2 B B O R ST A R R T
Ko PN AR 3 o B AR AU A BRI i A A K R A
SR TTRE IR AT DL CE T 38 A1 A AR T
IR IR et R = D AR A R, fEM iR
D5, AR B T — Rl A =t K e 4
4, dzs FH S 5 00 i S 3 e P 235 ) T L S 4 v O
e R R R B TR RE T . A0S R SR AN
R AR RS S B AR I R i R AT T AR
6o MR R 55° il 8 R 55 mm DL E
B R 1B ST A A I RS R RS AR
D5, BRBR A A T R G S R A AT T B
M, RIE U 7 A 0 R 4 e R 8 T i T B R
TR E) 55% , BEZRAFEE 3T I i A B A 4
WG SR AR I AE S AR B R
B S 8020 20. 5% , S KON HIR Z Ry 2.5 %,
TR A FE R S I VAR BRE ST 4 R T B B S AR R LR
THE B4 TR R [ 30 2 5 Wi i R T PR RE A R TR R AT X
Je FIAAR RS R AL, (8 3 B T i R T 8 O R 2k 1R
25 HIREAR 48. 6% F1 32. 4%

ZE BT B B X AR IR S T T R A oY A
HRAEIT RS RTRR R AR S S AR X SR S I ZE R A Ak
FFTRARD W Ak S AR T T AR R
PRI F LR R LG L B B L, I,
ASCLL TM8O A M 58 It 12t 1 A IF 98 % 42, 3 2 B3 {E A8
5 S v AT T BT SR B A R, 42 A
X S A E S AR B S5 AR AL T 2 PR S5 Atk
Ja T PERRFR bR IR R IR S U T R BRI A RO
KA I FE R R SR AR TR R T TR A T A e
e R FHAR SRR

1 REVTYERESHREER

1.1 REIHE&ER

DL 4 p A GRBE A T & 1Y TMSO BU A 4430 46 it i
AL N R i S RS T SR 1 N TR T N
FOSEHE 5 AR A S SR, s 1 R, T
) TR 45 SR R I A 8 4, - 3 A 55 g ol A [
FEARLE AN, 2005 S B T B v, 5 S s Tt e fe
I HTREN ARN, RAKMA T, B L1
AT I, A SR LA — 2 1 JE p e b4
R Aty s R o T TR N by A e =
RO 2 JRV I A0 A T A 40 2% P BELAAL, DT 7™ A F
WERK 55, A5 5 RO 5 15 B BRIt A, P4

B RBU R

(a) VR THEEML

(a) Complete flowmeter

oot

(b) BT (o) HIFUE () FEE (MR (D JERHE
(b) Front (¢) Front (d) Core (e) Impeller (f) Rear
rectifier deflector support deflector

FI1 TM80 Ui 48 Ui ik T B A Y
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Fig. 2 Schematic diagram of gas flow standard experiment
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Fig.4 Flow field characteristics in the original gas turbine flowmeter
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Fig. 6 Velocity contours at different angles of core support
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