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Effect of Embedded Skin Radiator on Aerodynamic Drag

YE Yuan-peng, LI Ying-jie, HE Yu
(The 29th Research Institute of CETC, Sichuan Chengdu 610036, China)

ABSTRACT: The work aims to investigate the effect of embedded skin radiator on aerodynamic drag of small aircraft, and ex-
plore the causes and affecting factors of aerodynamic drag. The inducement for the increase of acrodynamic resistance was
theoretically analyzed with numerical simulation technology. In order to guarantee the balance between design indicators such
as heat transfer of skin radiator and aerodynamic drag of aircraft, the effect of structural parameters such as skin radiator
drain port radius, guide port radius and fin thickness on the aerodynamic drag and heat transfer of the aircraft was studied.
The skin radiator was configured to provide heat sink for electronic equipment, leading to the increase of acrodynamic
drag of small aircraft due to the additional pressure drag and frictional drag. The pressure drop drag can be reduced by
increasing the drain port and the friction drag can be reduced by increasing the fin thickness, thus reducing the aerody-
namic drag of small aircraft. Increasing the fin thickness can reduce the aerodynamic drag by more than 20%, and lead to
a significant reduction in heat transfer performance. However, increasing the radius of the drain port and the guide port
can promote the heat transfer to a certain extent.
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Fig.1 Geometric model of a small aircraft
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Fig.2 Skin radiator of a small aircraft
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Fig.3 Grid model of a small aircraft
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Fig.4 Aerodynamic drag calculated by models with
different grid numbers
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Fig.5 Flow field characteristics (a) and pressure distribution (b) near radiators with Ri=100 mm and Rp=100 mm
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Fig.6 Velocity gradient distribution near radiator fins

SEpeN VP y TN 9081 e b IR -S/S
FRZZR D MBS Ty, P R 2D 55100 L =
TSR SG, EER I ) EE S A SR 5 JR3C
LRI ERCINARING SN E S VYL R g9t ekl W]
RS . EEFIELUT 3 DN ESS RN« A [H
U AR Ry XS AR 5 AR HE SR
& Ro X BB B2 5 AN R JRERE b X Uslifl
TR (PRFFE R R b FIRE S s ZH00

10 mm AZ5 ),
3.2 5limA.SERAFEMNSKIEHNRIY

R R FEAR B 25 AE R, BT R AR Ry
W Ro FA2, WA 20 BEE T HFARRIHE M, |
Fras BT AR, &l 7 fos o [AE, B SR H

FAesg i, ARt 2 R e IR 7 hid
LR =g R S e oy S iR VERL ) NS TN B DO e 161
JIRFEIRTE R, i 24, Al (gl B AR
T 2 b 12.6%.

215 —=— HE O

—e— HRHREm
210 |
205 |

200

KBREFIN

195

190 |

185 1 1 1 1 1 1 1 1
70 8 90 100 110 120 130 140 150 160

242 /mm
Bl 7 sl E . S 02X < sl ) B2 m

Fig.7 Effect of radius of drain port and guide port on the
aerodynamic drag
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Fig.8 Flow field characteristics (a) and pressure distribution (b) near radiators with =150 mm and Ro=100 mm
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Fig.9 Flow field characteristics (a) and pressure distribution (b) near radiators with Ri=100 mm and Rp=150 mm
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