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Heat transfer in the converging section of the nozzle of 
a simulated solid propellant rocket with a star-shaped conduit 
has been investigated in the following way: 

(a) Area-average heat transfer has been measured on a room- 
temperature rig, with and without a simulated charge. 

(b) Theoretical heat transfer has been calculated without 
the charge (axisymmetric laminar flow). 

(0) An attempt has been made to predict the detailed 
distribution of heat transfer by measurements of mass 
transfer on a nozzle made of napthalene. 

(d) Flow visualisation has been performed on a water-rig. 

Roughly, results are as follows, 5 x Li.<RD< 6 x 105: 

La) and (hl: 
0 .63 	 I With conduit, Nu = 0.2RD 	Pr (Nu and RD based on throat diameter and velocity). 

Without conduit (corresponding to all-burnt) 

Nu = 0.70RD
0.49Pr about 30% ?theoretical, and about 50%c 

with conduit. 

(c) and (d): 

Marked circumferential variation of heat transfer occurred, 
related to a system of horse-shoe vortices, when the conduit was 
present. Contrary to expectations, heat transfer at the throat 
was not very different from elsewhere. 
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