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Abstract

In order to obtain the excellent shape of the pneumatic probe with high frequency response, the
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numerical simulation method was used to compare and analyze three different two-dimensional
wedge probes when the incoming Mach number was 0.8~1.5. Firstly, the flow field of triangular
probe is calculated, and the optimal wedge angle is obtained. On the basis of the optimum wedge
angle, the flow field characteristics of the probes with three shapes are further analyzed. The cal-
culation results show that the shell section has a larger yaw angle range. The results of this paper
can provide some reference for the shape selection of pneumatic probe with high frequency re-
sponse.
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Figure 1. Four-hole wedge probe

1. MFLERIRS

(@) %A (b) ¥4+ B (© 4t C

Figure 2. Geometry of three types of wedge probe
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Figure 3. Computational domain

3. HERXIE

DOI: 10.12677/mos.2021.102038 371 e RSE TR

m


https://doi.org/10.12677/mos.2021.102038

R &

2.3. MERIS

VIR Solidworks &A%, FIF lcem BAEXSTHR AT MRS R 23, RS 10K 93 225 T SRS N
[10]/IBIF FE IR, i FH S5 RN, RLFH C JEART O TEMIAR I 43 J7vk,  F0of B [T BT WA ZEAT I, AR 4 Ok
WEFHEIA R ED TR, PREF Y H I R a4 BioR. SEECE R IR S, BERE 2 1T
BORSEE, AT UANT BT SERIR, T E T MR M IRAE . WnEE 1 PR, JEEUREN A B, BLAON 23,
R BHHECH 1, IRl 3, NI — % B LIRS REE N T R MRS S>508 8 T
1773+ 3473 7.6 Ji, WIEHEEN 7.6 JilE, s Riae HAR.

(@) #EHA (b) &5 B (c) B+ C

Figure 4. Grids of three types of wedge probe
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Table 1. Grid independence verification
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RYA W% (73) Ji F i (kg/s) WEEH
1 0.8 4.018 0.62%
2 17 4.077 0.52%
3 3.4 4.067 0.27%
4 7.6 4.056 0
5 13.7 4.055 —0.02%
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Figure 5. Relationship between horizontal length of wedge-shaped section triangle and thickness at corresponding position
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Figure 6. Contour of pressure and pressure gradient corresponding to wedge angles of 15, 20 and 25 degree
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Figure 7. Curves of pressure drop of three positions under different working conditions
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Figure 8. Curves of pressuredrop under three different thickness conditions
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