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Calcultion of optimum inner flow velocity of sitereference
high temperature gas sensor

ZHAO Jian

(Changcheng Institute of Metrology and Measurement,
Aviation Industry Corporation of China, Limited, Beijing 100095, China)

Abstract: In order to obtain high accuracy design result of site reference high temperature gas
sensor, starting from the model and solution of temperatures of support housing, outer shield, inner shield
and thermocouple wire, the computing method of optimum internal flow velocity of the sensor was studied
through predetermination and iteration of key parameters. Difference quotient deviation judgment method
was put forward, which solved the problem of insufficient boundary conditions during calculation. The
result showed that optimum internal flow velocities of inner shield and annular channel of double shield L
type site reference high temperature gas sensor were 146.1 m/s and 544.9 m/s, respectively, under the
working condition of 1717.5 K total temperature and 0.5 MPa static pressure. The study results can
provide necessary support for optimal design, theoretical analysis of high temperature gas sensors of

double shield type, and single shield type, etc.

Keywords: total temperature; high gas temperature; sensor; internalflow velocity;

temperature measurement deviation

TEALZE R B HLOT ) | A= v, w5 ZEE ZESE AR 2E Y, T R L A D A
IR JR B = T A AT B O e i, T R L SRR A P 00, X% SR AT M E IR B 1B R il
E‘Jﬁ EVEOT IR MRS o T B AR AR A FH, TS5 56 2 ) A o T 0 A A - B 3 e T

AWM R 25 SR 2E | BUE IR AR, SERELUR B 25 . B XX R

Y iE B #3: 2021-06-12
EH W B : RShHLLWBITIR
B2 18« ;R (1973—), Y, WFST 51 L 0t/ 0, ok, 32 DT W 0 T U SR e, S A5 S I e v, R 4% P T M 0 25 i
M.
SIAE R & MG SH I IR G R R A T BT (1], s 3 04441, 2023, 38(6): 1281-1291. ZHAO Jian. Calcultion of optimum in-
ner flow velocity of sitereference high temperature gas sensor[J]. Journal of Aerospace Power, 2023, 38(6): 1281-1291.



1282 o= 3

WL, AT AT B R s R R B 2 % R
AR RS, RIS K B HLA B i S5 A 5%, %
AU R T AT AN AT I S A v, T v o
Y225 30 e a5 IR i T DR AR AR M 45 2R
WERR T SE A OCHE . ARPE RTINS 4551, M =%
AT R T A A ) PN TR TR A R M
R E S 500, T2 TR I

B ST e il DU A P 2 % B (], NASA
Lewis fF 5% .0 19 George! #& ) T — Fh il =0 S
U P T A L AR IR A, T R TR MR R |k
A9 O i e AR R A, 3 T A e i A R
AR HERT S hn i . 4875 K2~ 1Y Robert 251
ST T WA R AR RS B B R R R A,
R il BE AL SR AR O 25 5 I O R B AT IT M . A
BTN, A TR TR T AU R B A SRR T % I
o P A% TR R 2 T ) ) L B 5 R A R At
0 TH 7 4 S A A L AT o A7 SR 2 TET D A g A
DL M AR R AR B Al B AR ok BB, BERUOR AR S, 5
George %5 X [7] A5 235 46 R~ Tk B2 A2 J 248 T g i) 3K
WA AL, RIHE T RAFn)—2tk . )5, Tre-
vor, Lahoucine, 7K €A H] B (8 452 A 17
T RN A, O S s & sh AL ke
0 AU IR R R S 28 AT X L

1 BgEE[HRRERRSMEEN

5525 S0 v T T A SR P BB i L TR &5
A, SR FHOBUJ e =X 285 4 1 B0 /N e S iR 22
R FH L BLES R 1 & 38 R K AR L, B/ R
P o NBEARBUAS, 15 IR A5 7 IR A o R AT 1 7
o3 R B4 JB MORMEER & 4, TR R A T
BT 53 WK T = G 4 o A 3R S R MER 2, =
% B AL AR SR G 1 o, i £ B AR
0.5 mm, [F] B Ay 7 38 A% SRR 2 1) 1T S Pk A% SRk
BT OB 25 4, R AE TR) — 000 7 ¥ A 2
L . IS H S AR R I S5 R
B 1R,

TR IRER AR BT, R4 2 1 00T, il ad 4k
ETH, 15 B AR R MR, (RIER S S %
AU o Tk 1 TR T I R 2 L PR 2 A R
FE AR ML R 22 5 /0N, DT il 238 B S 3
1S bR A .

AR TR, BRTE 32 R L AR R
fEE . T g & AR 0.5 MPa Y 77, Jir
IR 2 A, BT DURIEAR A8 N L Ah B 5 R

DA O 38 %
=
(msz AL
b
b5t ‘ ‘
[ [
AT 1 Y

LA

K1 HSHE R e IR RS A R
Fig. 1  Structure diagram of site reference high gas

temperature sensor
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Fig. 2 Flow diagram of structure design of site reference high

gas temperature sensor
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Fig. 5 Solution result of support housing temperature
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Fig. 7 Preliminary solution result of outer shield temperature
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