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with Local Variance of Combustion
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ABSTRACT

An unsteady internal ballistic performance model was proposed to take account for the variance of
local regression rate along the grain port of a hybrid rocket combustor. The characteristic parameters
of hybrid rocket motor was investigated. The performance model of concern in the study was fairly
comparable with the test result. The combustion coefficients and local burning characteristics of a
hybrid rocket motor were evaluated. The local variation of the oxidizer mass flow rate results in the
changes of local regression rate, pressure, temperature, and gas velocity to flow direction, which was
analyzed quantitatively.
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w29 3]l UH?EP-TH&. 33 2 AAFE G Heat transfer coefficient
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oo 3|, st g B V1A )
oo 22314, FFYTUL FESF L ATHR D Diameter (m)

T WAIA A}, E-mail: hgsung@kau.ac.kr h Enthalpy



10 Z2F - 3EF - L¥F - 2 - ZEFE - H48AH SIFUSHEF
Mass fraction AE7F £H] AFEH Udvrt, nAdR #
Rep exponent ol AFsHA7E EAbE I A EE el 71s
Thrust (N) H dgel AsAZE £3Eo] A2t dojue=

Mass flux (kg/m’s)

Mach number

Mass flow rate (kg/s)
W  Molecular weight
O/F Oxidizer and fuel ratio

=23 QTR

P Static pressure (pascal)
R Gas constant (kJ/ kg * K)
r Burning Rate (mm/s)

T Static temperature (K)
t Time (sec)

V Volume of gas (m®)
X Location along axis

Greek symbols

Specific heat ratio

P Density (kg/m®)
n Motor coefficient
I Viscous coefficient (NV/m?)
X Mass fraction
Subscripts
b Burning
c Chamber
e Exit
Fuel
ox Oxidizer
g Gas
L Grain length or exit
p Grain port
s surface
t Nozzle throat
m Motor, mixture
x Location along axi
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Fig. 2 Flow chart of an internal ballistics model
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Fig. 3 Lab—scale PE-GOx experimental system

Table 1. Specification of a hybrid rocket motor

Input parameter | Value
Nozzle

throat diameter (mm) 9
expansion ratio 242
expansion angle (degree) 15
Fuel grain

number of ports 1
length (mm) 150
diameter (mm) 20
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