38 =432 E8%

15K A%k 20074 124 31#

Multi-port 30| B E 27 AX76A ZL& A3A] $Eo 23
AR 724 AN HF AT

A, &, EEA, ZRlaee

A Study on Structural Safety of the Solid Fuel Grain
by Hot Flow inside a Hybrid Rocket Combustor

Gyusung Do*, Changjin Yoon**, Heejang Moon*** and Jinkon Kim***

ABSTRACT

This paper describes the structural safety of solid fuel in the Hybrid Rocket Motor
(HRM). Hybrid rocket combustion has the distinct regression characteristics which include
the process of thermal pyrolysis and fuel vaporization. Most of all, this regression
characteristics would structurally affect the strength of the fuel having a multi-port
configuration, and even may cause the breaking from the fuel grain. This problem would
probably influence the performance and operating safety of HRM. Therefore, for the safe
operation of HRM, the critical port radius which determines the structurally safe region was
discussed from the heat analysis of the solid fuel.
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Fig. 1 schematic of simplified fuel grain
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Fig. 2 fuel grains after burning
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Table 1 properties of polyethylene

Density, p 950 kg/m3
Specific Heat, C, 2300 J/kg-K
Conductivity, k 0.502 W/m-K
Pre-exponential factor, A (4780 m/s

Activation energy, £, 60 Kcal/mol

1.986 cal/mol-K

Universal gas constant, A,
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Fig. 4 numerical model of fuel grain

Fig. 5 computational grids for numerical
model
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