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A Study on the Thermal Sensitivity of the Solid Fuel Grain
with respect to the Port Distance in Hybrid Rocket Motor

Gyusung Do* - Changjin Yoon** < Heejang Moon*™* - Jinkon Kim***

ABSTRACT

In this paper, thermal sensitivity of the solid fuel grain in the hybrid rocket motor was investigated.
When the heat from the non-reacting hot flow passing the grain ports is transferred to the solid fuel
grain, the temperature fields in the solid fuel was numerically analyzed. These numerical analyzes
were performed under the different nine port radii, and the critical distance between the ports in
which the temperature in the solid fuel is sensibly responding was determined. Thus, the critical
distance between the ports would be the important consideration for the design of the fuel grain
because the high temperature in the fuel can bring the structural problems.
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Table 1. Properties of Polyethylene_

p (kg/m) 950
Cp (J/kg*K) 2300
k (W/m*K) 0.502

Fig. 1 Geometry of Multi-port grain

Fig. 2 Unstructed grid for simulation
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Fig. 4 Mid Point Temperature
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