5550 4% 45 1 0 fn= &3 Vol. 50 No. 1
2024 4F 2 Aeroengine Feb. 2024

WAL 2 2 BOSH AL 53 DR IE 55 Wi () LAV D ¢

MRbedls ' Gt VD ISHS 2, A
(LR PEARZS i R K2 iizs 2 ahBlEBe , TEFH 110136 2. H E & DY) RS IR 5 R e, DY) 25 FH 621000)

WEMRAPBERER ML ANBREEEERB O XBE T, 5T AR AR A 7 TR B A7 R o 41 012 2
FEDm EBRFEREANER N AEN M L RAA oM EALE SR ERE RN T & MET AR LA
SRt KA, AT T AR ERARET, i BUFR 4 35 30 S 2R LT R ik R A R TR 9 3R 2 R R 89 R %
BERZYWH., FRFN BRI SR LML R 2% U FHHABAFRZ, Y2 FZH N L4, CO, MM RAFRZ N
2.35%,CO M X BUEER 2 1 2.34%; % A K R 300 2.06 1, CO, A8 A BUFEIR 2 4 2.04%., ZE (KA R R EIFIE TR R, R A 4 0 BUFF
W R R 2 R R F IR Z MBI 0.1%; M AR R R MNRR MR A BB ERE , L T2 MR MR D, e
FURE 3% 28 3 MR B R % 22 e 7 DA Ak

SRR BURF R £t 5 U0 o0 RF 1 s BURF IR 22 5 BUMEL 07 B MR B s I A4 s i = K s AL

FESHES V2312 ERFRIZAS : A doi: 10.13477/j.cnki.aeroengine.2024.01.020

Numerical Simulation of the Influence of Sampling Probe Flow Parameters on Gas Component Error
CHEN Ying—tao', LIANG Zi—jian', SHA Peng—peng’, LIANG Shu—wei'
(1. School of Aero—engine, Shenyang Aerospace University, Shenyang 110136, China;
2. AECC Sichuan Gas Turbine Establishment, Mianyang Sichuan 621000, China)

Abstract: Accurate sampling of gas components is a key factor in aeroengine combustion chamber performance analysis. In order to
study the gas component error and its influence caused by gas sampling probe during sampling, a three—dimensional probe multi—
component gas flow characteristics solution model was constructed by using a component transport model combined with a numerical
simulation method of fluid-solid coupling heat transfer based on the chemical reaction quenching of sampled gases. The error of gas
component volume fraction caused by the change of flow parameters of the sampling probe and its influence on combustion efficiency error
were analyzed under different excess air coefficients. The results show that the change of probe flow parameters can cause more than 2%
relative sampling error. When the excess air coefficient is 1.14, the relative sampling error of CO, is 2.35%, and that error of CO is
2.34%; When the excess air coefficient is 2.06, the relative sampling error of CO, is 2.04%. When sampling in low excess air coefficient
environments, the sampling accuracy of gas components decreases, and the influence of sampling error on combustion efficiency error
exceeds 0.1%. With the increase of excess air coefficient, the sampling accuracy of gas component improves, the incomplete combustion
products decrease, and the influence of sampling error on combustion efficiency error can be ignored.
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