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A Study of Heat Transfer across a Turbulent Boundary
Layer of a Nonisothermal Surface

— An Application of the Spalding Function and
the Profile Method —

Ryoji ISHIGURO
Yoshiaki MIYAMOTO

Abstract

Two types of formulas have been proposed up to the present for the local heat
transfer coefficients at points on a wall downstream of a sudden discontinuity in wall
temperature. The first are the coefficients formulated by the profile method and the
second is the Stanton number based on the Spalding function.

The present paper dwells on the merits and demerits of the above two types of
formulas when they are used for the heat transfer calculation across a turbulent boundary
layer of a nonisothermal surface.

A specified heat flux distribution is taken as the reference for the wall temperature
calculations, and the resulting two temperature distributions are used for the heat transfer
computations.

Increased accuracies are obtained by the application of the Spalding function, but

» the procedure of the calculation is much more complicated than the other method.
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(3)0o )
Lighthil (_ o o s
W 5,3
Turbulent 0.161% Pr%lezy:[l— <i> 1"90] ~-:1; 5 5 z° s[xl _510]
Flowr* * x w3—) ( )‘0161k
Turbulent | 0.0289% , % £\E7-3 (g) i 2 5%
Seban Flow —LE—PT?’I{%![l—(z)W] 9 3 2z —£"]
( )t ( )10.0289%
< )P’,—QR‘O5 39 a9 32
Rubesin Tu]l;\l;ulent Q_(ES_SL P,‘%R}ﬁ[l— (f_) ;%]~% 195 0'8[.1:‘_0—54—6] 5
ow z x (32> ( )'oozsm
39
1189 0,088 ]3=0.8
Maisel & | Turbulent 0.035 posly_ ()] 100X 100 x0.8¢ Rex 00 [0 o8] 0.8
Sherwood Flow** z ‘”‘{ z ]9 . S
) (100) (100) 0.035
Note: * Blasius eq. is used for z of the above eq.
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