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A Study on Combustion Characteristic with Mass Flux
of Solid fuel in Single Port Hybrid Rocket
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ABSTRACT

In general, combustion characteristic of hybrid propulsion was shown with the regression rate
depending on only massflow rate of oxidizer. But this empirical relation was not represented well effect
of the thermo-chemical properties of solid fuel. So, in this study, the combustion characteristics was
studied with the mass transfer number(B number) of solid fuel instead of regression rate with various
fuel. The PMMA, PP, and PE were used as fuel, and gas oxygen as oxidizer in this experiment. The
mass flowrate of gas oxigen was controlled by the several chocked orifices that have different diameter,
and the oxidizer supply range was 3.66 ~ 453 g/sec. As result, the empirical relation for mass flux of
solid fuel was obtained with mass transfer number, and mass flux of oxidizer as follow;
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Fig. 1 Boundary Layer Combustion Model
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Fig. 2 Schematic of the Hybrid Experimental System
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Table 1 Specification of the Combustion Test

Oxidizer - Gas Oxygen
Solid Fuel PMMA, PP, PE
Length 200 mm
Port Diameter 10 mm
Burning Time 10 sec
O"‘dﬁ;;:*’ply 3.66 ~ 453 g/sec

AFe 93 @Y TE Aol PE, PMMA, PP
IHADRE AHE 9T, AdsAlY e IR
AsA FF gHAM £ LHH2E AHEEY
ZAs9t. 4 989 EFHY FE Table 29
Ue WAth]7, 9, 10] ¥4 = L/D HI7b 25
ugkel dgel A% ZWeozo| Io|g RAG
Fdeng A5z HFT F Yoh[3, 11, 12, 13]

Table 2 Thermodynamic Properties of Fuels

PMMA PP PE
°o]& O/F # 192 343 3.43
ps(kg/ m>) 1,190 905 951
c,(kI/kg - K) 146 1.926 23
h.(kJ/kg) | 265¢10* | 557¢10* | 4.56*10*
T.(K) 600 449 410.5
h, (J/kg) 1.6110° | 433*10° | 4.43*10°
B 83 37 2.9
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Fig 4. Oxidizer Mass Flux vs Fuel Mass Flux
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