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Sharp Cone Boundary L ayer Trangtion in Arc Heated Flow Field

Zhang Qian A i Bangcheng
(China A cadamy of A erogpace A erodynamics, Beijing 100074)

Abstract Ground test data of heat shield systan was directly influenced by heat envirorment charactistics in arc
heated flov field The influence of bundary layer transition on shamp cone model aeroheatingwas studied by using in-
frared themo-grgphical technology in order o investigate the influence of envirorment characteristics in the arc heated
flov field on bundary layer transition Test modelswere 8° shamp cone steel model, 5° sharp cone steel and normetal
model Test reqults are analysed with numerical calculation method, shown as followvs It is concluded that transition
estimate by infrared themo-grgphical apparatus is feasible, transition Reynolds number criteria influenced by M ach
number can be used in calculation of arc heated flow field

Key words Shamp cone,Boundary layer transition, A rc heated, Reynolds number

' D - 04
BN 8° b5° ,
, 2
1 2] ' 21
, (3] , <3HU m,
, , | g
14] 79 mm, 281 mm, 23

12008 - 05 - 26
,1977

2008 5 — 25 —



; 5°, 50 mm,
285 mm, 1, 20" 23

0 2m, Q 027 m, 6;
Q1m, Q 027 m,
4 3
1 5° ’
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Tah 1 Test condition
MPa IK /10°m " *
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180 600 4 3 30 5°

140 590 4.3 24 5°
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Fig 2 Shap cone calculation gridding
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Fig 5 5° shap cone nommetal model test results by using
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Tah 2 Transition Reynoldsnumber for different methods

infrared themo-grgphical technology
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Fig 6 Distribution of heat flux
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