¥ 108 %5 Wil as TR ik Vol. 10 No. 5
2019 4F 10 H ADVANCES IN AERONAUTICAL SCIENCE AND ENGINEERING Oct. 2019

XERS:1674-8190(2019)05-714-08

AR DRI EE RN E B PEE S T HI =2 i

ﬂﬁia}'béé? D g’ 4’3‘] &A ’ Z’J‘%él
(RS LR K 2F RAT AR IR sl 5 A R e Tl A B AL iS00 %, g 50 210016)

W OE. RATERTEM G AT 52 B A SN BN, 45 5 R R R R B BT A R AR O R e, HELSOIRAE TR
4TSl PR BT T B SR A 3% 5 A RORS A S N BE T AR R IR . SR S-A T TR RLR A Navier-Stokes
Ji e I U 8 45 [ AORE T 2 A 4R S AR L SEEANA S S 4 ’r’JfﬁzE’ﬁ%Aéﬂl{E GIMT . BN = O ] 3R A
OGS TSI AT R S BB 5T X B 3R R N BE T R R TR G AR R USROS R R R R

T BA 53 AR LAY RS BN Wﬂiﬁ%L?ﬁ{ﬁ%ﬁ@*fhﬂﬁﬂﬁ%#m%ﬁﬁf 5 B HIL I IR A W6 i L =
2 LI T 2 9 AL PO R R R FTA 4 200 W/m®

KR E S I EG R E TS L R A

RESZES: V211.3 X ERARIRAD . A
DOI; 10. 16615/j. cnki. 1674-8190. 2019. 05. 018 FHAEFE(RERS)FRIZE(OSID) :

Influence of Different Thermal Boundary on Numerical Analysis of
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Zhao Xuan, Sun Zhi, Lii Runmin, Sun Jianhong
(Key Laboratory of Aircraft Environment Control and Life Support, MIIT, Nanjing University of
Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: The aerodynamic heating effect of the aircraft during supersonic flight has a great impact on the struc-
tural strength and thermal protection design. The aerodynamic thermal environment in the real state needs to
consider the coupling of the external flow field and the structure and the influence of the boundary conditions of
the inner wall surface. The S-A turbulence model is used to solve the Navier-Stokes equation. The coupling of
the flow field and the solid wall is used to realize the coupled numerical analysis of the external flow field and the
structural field. The coupling numerical study of the supersonic flow aerodynamic heating of three different air-
foils is carried out, and the aerodynamic thermal effects of the inner wall surface of the airfoil under different
thermal boundary conditions are compared. The results show that different airfoils have aerodynamic thermal
effects similar to aerodynamic forces. The boundary condition of the inner wall considering convective heat
transfer is the closest to reality; considering the fuel tank of the wing is full, the heat flux at the leading edge of
the 3D wing can be up to 4 200 W/m?.
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Fig. 2 Comparison of flow field density with experimental
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