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Abstract; The objective is to explore the influence of the opening form of the total pressure probe
and static pressure probe in the supersonic flow on its measurement accuracy,and to obtain the high-pre-
cision total pressure probe and static pressure probe structure parameters. In this paper, FLUENT commer-
cial software is used to study the performance of the total pressure probe with three opening forms : inner

chamfer, hemispherical head ,and outer chamfer under the conditions of seven incoming flow Mach num-
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bers and three incoming flow deflection angles. In addition, the performance of three open-shaped static

pressure probes under seven flow Mach number conditions is studied. The research results show that the

numerical simulation results are in good agreement with the wind tunnel experimental results, which veri-

fies the reliability of the numerical method. The comparison between the numerical simulation results and

the theoretical value shows that the disturbance degree of the flow field by the total pressure probe is posi-

tively correlated with the accuracy of the total pressure probe. The total pressure probe with external

chamfer has the best insensitivity to the installation deflection, and the relative error is less than 1. 5%.

The chamfer size of the total pressure probe with external chamfer has almost no effect on itsperfor-

mance. Under the conditions given in this article, the static pressure probe with a 0. 2D measuring hole

and a 15°angle of inclined hole can get higher-precision results.

Keywords ;: numerical simulation; total pressure probe; static pressure probe; supersonic
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Fig.1 Schematic diagram of static pressure probe



CRIESE R

PleE, 55 o BB 2 R o RS B Y AT 5T 39

TS B 5 1, R R R o 4
PRI, AN E 2 B o B ZE N AN AR B E
F 33837 , 5 5 i s I MR 3T S b 80 B L T 1) 5
A B s T 20 5 s s T 0 S 3 R il
St TREFRIEUCE N BETH . PRE R B 5 IR ) L K
AL , AR S TR 3 PTG, BnT DR 2R B 1 2
P BET

|
PO
(b) B AR o 3 I 4%

(a) W TR AR BRI RIS
2 BRERETTEIE Mg R b R

Fig.2 Calculation mesh and boundary conditions

of static pressure probe
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Tab.1 Numerical simulation results and wind tunnel experimental results
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Fig.7 Typical flow field of total pressure probe
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Fig. 8 Relative error of numerical simulation results for total pressure probe
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Tab.2 Numerical simulation conditions of total pressure probe
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Tab.3 Numerical simulation conditions of static

pressure probe
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of numerical simulation results forthree

kinds of probe opening shapes
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