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Heat transfer in the perturbed boundary layer by cylinder
and secondary injection in supersonic flow

Jongju Yi* - Mansun Yu** - Jiwoon Song* ‘ Hyunghee Cho***

ABSTRACT

In this paper, heat transfer changes due to the shock/boundary layer interaction were
investigated on surfaces where protruding bodies such as a cylinder and a secondary jet are
mounted. With an infra-red thermography, surface temperature was measured and the measured
data was used to obtain the convective heat transfer. Heat transfer phenomena around these two
solid and fluid bodies were appeared to be very comparable each other. The inclination of a
cylinder and the jet injection ratio were the important factors for the change of heat transfer on

the effective surfaces.
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Fig. 1 The pressure and temperature variation during the
test

Secondary injection hole
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(a) Heater pattern {(b) Test model
Fig. 2 The heater and test model

pS]

Ry, o] AEALE GEHF 1} o]AHF
g dEdolHE FHdHA LFF 4
AFeto g 7gte]l " dHE olARE

o] ZHEAL FAPHE AAH H2EERY i

AN =Eg FH3EA vhsiie] @k v

19] o|AEAFEL H2E b 22 o
HZE 399 438 & 533N 28

rir

fo i o S 2 of

o

=

ol E&Hr} ojAEALE FHAA
dH4&208 W& H38td, Fig. 2ast Z2
o2 9AE IHAES 1A

e 2070019, A3 EH FA
02mmeolth. A 7]3|Ele] vjHo 2] E&A S
2337 9ste] 5mm FA9 HEEES X
3T} Figure 2be BHIZE EH 9 fFzo|t).
NREAgASE 5337 S8t Hz=E iH¥
o] FA gk A9 Fh| ZH(Jenoptik, Varioscan
3011-SHE AA AT FRES widt 3oi9, #Hol

)
i)
)
R
2

o

(r AL 9 o I 4 o
Jo
olgt
o

- 277 —



Bz FE 50400 /melth. F/%F AR Auy ¢
2 ¢ 63713, FA% AAAUY == 263K
o]t} 713 ol A =
30,000W/m’c]t}. WjHeze] deae B48gIs
) Fluent 6212H1 HE %6}04 Zojn fz}gisq 1

TAE ARs

7,5 A4 Avse Biel 3349 BHew
o, g wHozs dede THY DRsol
o e HAERde HAARE Pololn, §

2ERY A 3E7}L e 7R e AM
Agoeltty. T,,E Eq. 28 53+ AT

1

- Eq. 2
1+ 7—1Ma§o

2
T, F#% AAFNAN 238 BALxo]
89 "EE, re HBAF
o 32AF A%, 719 Prfez e
At £EFHE Eq3% 2ol oAt

B (sz)j _ (’pra)j
TV, o). B3

~E EHIEE, pE HAEME B o JEAE
Agoltt. FHES] HAENWY FYL 0177]
oz AP A FAHAT o] FEA}
o AL WHAA oAV FTHYL
Ao} & 4 Utk Table 1& £ AFdAN 243
Sapu)o} oA EA} H A tolt).

Table 1. Jet to freestream momentum ratio

Jet to freestream P \Pa

momentum ratio 707
117 364
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Fig. 3 The results of the oil streak pattern
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Fig.4 The results of the convective heat transfer coefficient distribution
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Fig. 5 The plot of the convective heat transfer
coefficient at Y/D=0.75
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