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Calculation ofsurface heat transfer coefficient based on

Reynolds-averaged Navier-Stokes equations

HOU Shuo, CAO Yi-hua

(School o f Aeronautic Science and Technology,

Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Reynolds-averaged Navier-Stokes (RANS) equations governing two-dimen-
sional external flow were numerically solved using finite volume method. ILocal surface heat
transfer coefficients on smooth and rough NACA0012 airfoil and circle cylinder were calculat-
ed. The effects of near wall mesh spacing, turbulent model and surface roughness on the nu-
merical results were discussed. The features of convection heat transfer in laminar and tur-
bulent boundary layers can be distinguished by shear stress transport (SST) turbulent mod-
el, moreover, the transition can be predicted using SST model. The reasonable heat transfer
coefficients on rough walls were calculated using Spalart-Allmaras (S-A) external model,
but the convection heat transfer in laminar boundary layer can not be predicted effectively by
S-A model neglecting transition function. The dimensionless near wall mesh spacing should
approach O (1077) in viscous sublayer for obtaining accurate heat transfer coefficients on
both smooth and rough walls. The curves of surface heat transfer coefficients were close to
experimental results if appropriate near wall mesh spacing, turbulent and roughness models

were used. The effect of compressibility and viscous dissipation was neglected by incom-

W 7s B H9:2014-01-13
HEHETE i 2 B3 44 (2009ZA51007)
TEE T8I A il (1986 —) . 53 I ZR T 3 o 18 b A 2 0 T 23 S ) 2 A B0 1k 0y 2 T 52



1320 w3 N % M

%30 &

pressible RANS equations, but can be incorporated into overall thermal analysis in the form

of adiabatic heating term.

Key words:

convection heat transfer; Reynolds-averaged Navier-Stokes(RANS) ;

turbulent model; airfoil; cylinder; surface roughness
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distance: simulation results of S-A
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model on rough airfoil
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