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Application of center-line probe in transonic wind tunnel
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Abstract: In the 0. 6 m X 0. 6 m continuous transonic wind tunnel of CARDC, experi-
ments for center-line probes with different arrangements of orifices, different length and dif-
ferent installation sites were conducted. Results indicated that, the Mach number fluctuation
tested with the center-line probe of symmetry orifices was weaker than that of staggered ori-
fices. And when the experiment Mach number was below 1. 0, the experiment result of short
center-line probe agreed well with the long probe. But when the experiment Mach number
was higher than 1. 0, the Mach number fluctuated severely due to the nose cone of the short
probe. And when the experiment Mach number was below 1. 0, the machining quality of ori-

fices along the center-line probe had a great influence on the test results.

Key words: transonic wind tunnel; flow quality; Mach number along centerline;

center-line probe; wind tunnel experiment

FESEHE AT AR R B RS A0 Ak i Bk R L o RE L SRAFE 7 KU I T A A 4 T
AT RSB T B A IR A R 1 XTI X B 1) A L L S BE S 43 A5 L7 1) S5 O A1 3k 06 B 3 A RE T U0 R
Ak I RS 20 AR T 1) & R S DAL I ) i 1 e R AR i MR TR K U JEL e A0 b Dl i 9 40 A
RT3t 3 oF £ B T Y IR CBP E k%0 Ma 4375 ) 5 R Jhill

Y5 B #3:2017-06-26
TEE BT RS (1990 —) B, TR B+, BF 9 75 18] g KU 3% 45 S s i3t X8 . E-mail : 15228456670@163. com
Sl AR RS ARG VE BRI 5. B e o XU P AR A s LT . i as 3h )1 2% ). 2018,33(10) : 2451-2457. WU Shenghao,

PEI Haitao,CHEN Jiming.et al. Application of center-line probe in transonic wind tunnel[ ] ]. Journal of Aerospace Pow-

er,2018,33(10) :2451-2457.



2452 fii =

LE7 B 7 Y ] (0. A<<Ma<<1. 4) , ¥ %
3 A D 4 O 2 R O3 A CRIVAZ O T S
B Ma. 5345 NBE B 8 o0 A M IEE S % L
B NS o v DUAZ o U 56 5053 A Dk e o
R, PG5 A T 3RAE XU 3 3 it oz, 3
[ER R RAST ia e S Y 3 el LI DO A
i £ 52 e 356 B8 1 v R 3 RS G /R AT A
SCMEAB I 6 RAT SR W R s e RN 5K
R (Ma<<0. 3) fifi i R 68 8 3 XU (Ma =
L. 5) i A HE R 0 i AR 5 A AN T 35 7
DRI = 2ol )l o 4 00 45 ol ) 0 it
R A A, AR Al e BEEL R T 50 A5 S A 4

PR A N AN B R R 3 S R o
JZ W S G NASA e [ A 25 MK =) A-
mes WF 8 0 A9 3. 35 m X 3. 35 m B S R f
FH S 0 15 B AE B B I Al R A B 3 6 B o h
YRV RR SRR B AT T IR L B AR TR 5
RALK JAXA HL 9 2 m X 2 m B 7 XU 45 5
SR FH Sk 01 8 A a6 B3 T 174 R A R T R
BERCHE T 150 B 2 b B BREICRI B % 27 T AR
MXT R 26 R, N R B g B R K
o AT O R [ e
i 25 A P XTI e % 2 X
R ¥ R PR A8 AT T I A

] A 00 A 178 R 7 i e 0 P e XU X g B
U it b i 5053 A 7 SR 28 on 2 YT AR 1Y
R I R TR 322 252 30 R 25K 3 = o 4R Ma, <<
1. 0 B} yon, <<0. 0013 Ma,>1. 0 By oy, <<0. 002~
0. 0081y, A I 7E A Ak KU 15 3 48 3 i 3 b
Jo ) [ 7 % b 8 48 K 9k R AT R Y L AR T
R A5 3 ) G B

ARSI 0.6 m X 0.6 m 3% 2k B 7
X CLLF 5 FR 0. 6 m XU R 3 56 - 4 5 % %l
P ML T BT R T RE MU A 56 A 6 I AL
R R ERAE AN [ B Tl PR A8 S 44 R (] 22 2
5 A6 X 3 2 2R 114 5

1 REFENA

0. 6 m KU 2 — A& H il g =X Hs 4 AL 9K 3 1) 28
% Bt 3 P KR TR R B R L L
DR 12856 B A R SF 24 0.6 m>< 0. 6 ms £ B S
JEFEREI A 0. 15X10° ~2. 5X10° Pa, i@ 1 748 $ 5§
R A M =R R M E RS G, AT
PR LB EGE L 0. 2~1. 6,

AR I, ok R R is 17 e B R R

J1o% i %33 %
4Rah
= e =
mpme A 0 A e

= V12

¢ 1|! |>r/'
IR M EL s Er goapr TR
BT XU E %R

Fig. 1 Schematic diagram of the wind tunnel circuit
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Fig. 3 Installation schematic diagram of

center-line probe
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Fig. 4 Schematic diagram of center-line probes with

different orifice arrangements
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Fig.5 Schematic diagram of center-line probe dimensions
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OMa
M A AR T Ma,
AL X FR AL
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0. 30 0.0005 0.0003
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7
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R
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with different length center-line probes when experiment

Mach number is 0. 9
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experiment Mach number is 1. 05
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Fig. 11 Mach number distribution along centerline
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experiment Mach number is 0. 9
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Fig. 12 Mach number distribution along centerline
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