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Influence of Mach Number of Core Flow Measured by Short Centerline Probe

in Transonic Wind Tunnel

DENG Haijun, XIONG Bo, LUO Xinfu, HONG Shaozun,
LI Qiang, WANG Weizhong, LIU Jun
(High Speed Aerodynamic Institute, China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract: A new type of short centerline probe is designed to measure the core flow Mach number in the
0.6 mX0.6 m continuous transonic wind tunnel. In order to study the influence of different transonic test
sections on the measured results of the short centerline probe, the influence of the short centerline probe at
different Mach numbers is studied by numerical simulation. The short centerline probe is used to measure the
Mach number of the core flow in the hole wall test section and the slot wall test section, respectively, and the
test results are compared with those of the long centerline probe. The results show that the trend of Mach
number curve measured by the short centerline probe in the two test sections is consistent with that of the
reference value curve and the difference is small when Ma<<0.95. The difference between the measured value
and the reference value of the hole wall test section is obviously smaller than that of the slot wall test section,
and the anti head wave interference ability of the hole wall test section is stronger than that of the slot wall test
section when Ma=1.0.
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Fig.1 Long centerline probe in a transonic wind tunnel
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Fig.2 Calculation grid of short centerline probe
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Fig.3 Aerodynamic profile of 0.6 m continuous transonic wind tunnel
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Fig.6 Dimension diagram of long centerline probe C-T
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Fig.7 Long centerline probe C-T in wind tunnel
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Fig.8 Dimension diagram of short centerline probe DYH-T
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Fig.11 Mach number distribution of short centerline probe
with Ma=0.95
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Fig.16 Difference of Mach number distribution curves of

core flow in test section of hole wall(Ma=0.95)
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Fig.17 Difference of Mach number distribution curves of

core flow in test section of groove wall(Ma =0.95)
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Fig.18 Difference of Mach number distribution curves of

core flow in test section of hole wall(Ma =1.1)
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Fig.19 Difference of Mach number distribution curves of

core flow in test section of groove wall(Ma=1.1)
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