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Combustion Characteristics of the Paraffin-Based Hybrid
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ABSTRACT

Combustion characteristics of the paraffin-based hybrid rocket fuel were compared with HDPE fuel.
Regression rate of the pure paraffin wax was increased 12.1 times, but characteristic velocity was
lower than HDPE. In case of parafffin fuel with 10%wt LDPE, regression rate was lower than pure
paraffin wax, but regression rate compare with HDPE was increased 3.5 times and characteristic
velocity was increased. According to these results, it was confirmed that blending of polymeric fuel

improves combustion efficiency.
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Fig. 1 Schematic of the entrainment mechanism
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Fig. 2 Schematic of the hybrid experimental setup
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Table 1. Specification of the combustion test

Scale Lab(50kgf) Full(200kgf)

Oxidizer Gas Oxygen

Paraffin Wax

Gas Oxygen

Solid Fuel Paraffin Wax
+ 10 wt% LDPE
Type (PR100)
(PR9OPE10)
Solid Fuel 3 N
. 905 kg/m 870 kg/m
Density

Burning Time 10 sec 7 ~ 10 sec

Oxidizer Mass

Flow Rate 27 ~ 79 g/sec |165 ~ 276 g/sec

Initial Port

Diameter(Di) 40 mm

10 mm

Outer

Diameter(Do) 17 mm

70 mm

Grain

Length(L) 200 mm

395 mm
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Fig. 3 Regression rate vs average oxidizer mass flux
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Table 2. Comparison of the regression rate correlation

Regression Rate
Fuel a
T _..| n | Factor Relative
_mm kg
ype [ sec ( m’sec ) ] to PE100
PE100[5] 0.045 0.45 1
PR100 0.177 0.66 12.1
PRIOPE10 0.133 0.48 35
SP1-a[3] 0.117 0.62 6.4
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