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WEIGHT-AREA TRADE-OFF STUDY FOR A FLAT SNAP-8 RADIATOR

I. INTRODUCTION

The radiator area of the four-loop system is significantly greater than
the area for the former two-loop system for the following reasons:
More heat is being rejected

Cycle heat rejection is accomplished at a lower
average temperature

Two low-temperature sections have been added for
component copling.

Therefore, for system and vehicle integration considerations, there is
interest in determining the weight penalties associated with a reduction in

radiator area.

This study is based on a tube-and-fin type radiator with the use of
0S-12Ly as the radiator heat-transfer fluid.

IT. DISCUSSION

An analysis has been made to permit evaluation of the trade off between
radiator area and weight. A method was developed for determining the optimum
manner in which the radiator projected area can be reduced with a minimum
increase in radiator weight. The development of this method is included in the

Appendix and is described briefly as follows:

The radiator is considered to consist of several equal heat-rejection
nodes of decreasing temperature. The average tube surface temperature for each
node is used for evaluating the heat radiated to space. The number of nodes is
determined by the accuracy desired. Heat rejection from the fins is evaluated
by using the data of Mackay and Bacha, Reference 1. The parameters for each
node, including tubz length and fin dimensions, are optimized for a specified
heat rejection, temperature level, tube diameter, fin taper ratio, and several
projected areas. Weights are calculated and plotted as a function of projected

area, This procedure is repeated for each of the nodes. Data for the main
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radiator are presented in Figure 1. Next a locus of points having equal -gg-
are plotted and a composite radiator is constructed in which each node has an
equal weight-for-area trade off., The weight and area for each composite
radiator are computed and weight is plotted as a function of area. Figure 2 is
a plot for the main radiator, which shows that for a 25% decrease in area from

the optimum weight configuration, the weight increase in approximately 8%.
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