
int. J. Hca; Mars Transfer. Vol. 8, pp. 1259. P@rgamon Press 1965. Printed in Great Britain 

LETTERS TO THE EDITORS 

COM~NTS ON THE PAPER BY D. BRADLEY AND A. G. ENTWISTLE 

“DEVELOPED LAMINAR FLOW HEAT TRANSFER FROM AIR FOR VARIABLE 

PHYSICAL PROPERTIES” 

(Received 2 1 Miry 1965) 

THE Navier-Stokes equation for the case of vertically 
upward flow with cooling is given in the paper [l] as 
equation 1. It would appear that the buoyancy term in 
the form (pgp A?‘) has been neglected in this equation. 

Equations 13 and 14 also seem to neglect the buoyancy 
term as it affects the value of F. 

With the buoyancy term included in the Navier- 
Stokes equation, I believe the vetocity profile curves of 
Fig. 4 will be on the opposite side of the dotted curve. 
That is, all velocities near the center of the pipe will be 
higher than the values shown for the uniform property 
curve. The consideration of variable properties alone 
tends to flatten the velocity profile, while the considera- 
tion of buoyancy alone would elongate the profiie. The 
net effect of both factors being applied is to elongate the 

profile since the buoyancy term has more effect per- 
centagewise. 

I would appreciatethe authors’ comments ontheabove- 
mentioned points. 
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AUTHORS’ REPLY 

(1) The variation of p with temperature in the “body 
force” term pg in equation (1) gives rise to the 
buoyancy effect. 

(2) The extent of the buoyancy effect is indicated by the 
magnitude of the GrjRe ratio. 

(3) Equation (13) is a definition of F. The derivation of 
0, in equation (14) and its dependence upon free 
convection effects is described on p. 631. 

(4) The buoyancy effect in the velocity profiles is shown 

in Figs. 11 and 17. There is indeed an elongation of 
the profdes, althou~ it does not necessarily result 
in a centre-line velocity greater than the uniform 
property value. 

The authors wish to point out a printing error on p. 624. 
The third line from the bottom of the page should give 
Gr/iie2 not GrjRe. 

D. BRADLEY 

A. G. ENTWISTLE 
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DISCUSSION OF HEAT TRANSFER AND AIR FLOW IN A TRANSVERSE 

RECTANGULAR NOTCH 

(Received 26 April 1965’) 

Fox RECENTLY REPORTED [l] that Korst’s treatment of shaped cutout that contained a quiescent fluid at a 
heat transfer in separated flows “visualized an arbitrarily uniform temperature and pressure”. This is not correct. 
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