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Performance Prediction Methods and Combustion
Characteristics of PE-GOX Hybrid Rocket Motor :
Part I, Combustion Characteristics

Changjin Yoon* - Nayoung Song* - Woojun You* - Heejang Moon** - Jinkon Kim** - Hong-Gye Sung**

ABSTRACT

An experimental investigation was conducted to study the combustion characteristics of
Polyethylene-GOX hybrid motor. Several regression-rate models based on the length average were
compared with the experiment data, postulating to treat the mass-addition rate of fuel almost constant

to the mass rate of oxidize flowing into combustor.
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Fig. 1. BExperimental Setup for Lab-scale PE-GOX
Hybrid Motor Firing
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Fig. 2. Schematic-diagram of the Layout of the
PE-GOX Hybrid Motor and its Components

Table 1. Specification of the PE-GOX Hybrid Motor

Fuel Grain Configuration ‘
10.0, 15.0, 20.0

Initial Port Diameter, Dw.(mm)

Fuel Grain Length, Z(mm) 200.00
Nozzle Configuration

Nozzle Expansion Ratio, ¢ 242

Nozzle Throat Diameter, d,(mm) 9.00
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Table 2. Motor Firing Tests Table

Test No. P,

D

Am;

i m F G O/F B
(mm)  (kg/s)  (sec) (bar) (kgf) (g) (mm/s) (mim)  (kg/m’s) /
1 15.00 0.034 10.00 7.96 6.03 40.88 0.37 18.91 136.25 8.36 1.82
2 15.00 0.043 10.00 991 7.58 46.13 0.41 19.34 161.01 9.26 1.56
3 20.00 0.042 10.00 9.49 6.86 44.68 0.32 23.37 107.65 934 1.56
4 20.00 0.042 10.00 9.69 7.08 45.82 0.33 2345 107.78 9.16 1.60
5 25.00 0.034 10.00 7.69 5.94 42.57 0.26 27.67 63.76 8.00 1.66
6 10.00 0.027 10.00 6.86 475 40.41 0.46 15.12 170.22 6.56 2.49
7 10.00 0.018 10.00 4.97 3.11 3455 041 14.50 132.54 534 3.20
8 10.00 0.015 10.00 4.02 2.59 30.09 0.37 14.01 114.80 4.89 354
9 10.00 0.039 10.00 9.77 7.23 4975 0.54 16.04 217.94 7.85 1.95
10 10.00 0.044 10.00 11.00 8.28 53.82 0.57 16.43 233.56 8.20 1.82
11 10.00 0.039 10.00 9.68 7.12 4957 0.54 16.02 215.82 7.78 1.97
12 10.00 0.026 10.00 6.68 4.64 40.61 0.46 15.14 168.15 6.45 2.55
13 10.00 0.019 10.00 4,40 2.39 26.44 0.33 13.60 147.28 7.09 233
14 10.00 0.018 10.00 5.03 3.53 36.58 043 14,72 129.61 5.03 340
15 10.00 0.015 10.00 392 2.48 30.58 0.37 14.07 115.56 437 3.56
16 10.00 0.010 10.00 2.73 1.43 24.80 0.32 13.41 86.46 392 4.39
17 10.00 0.010 10.00 2.72 1.46 24.30 031 13.35 86.97 401 431
18 10.00 0.045 10.00 11.38 8.61 54.19 0.58 16.46 237.22 832 1.78
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