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A Study on the Combustion Characteristics of
Paraffin wax/LDPE Blended fuel

Soojong Kim* - Jungtae Cho* - Jungpyo Lee* - Heejang Moon* - Honggye Sung** - Jinkon Kim*"

ABSTRACT

The experimental study on paraffin wax/LDPE blended fuel for hybrid rocket was performed.
Various combustion characteristics of blended fuel were compared with pure paraffin, HTPB, HDPE
and SP-la fuel in order to evaluate the performance of blended fuel. The regression rate of lab-scale
and large-scale motor using pure paraffin fuel was increased by 10.2 and 9.8 factor when respectively
compared to that of HDPE. The regression rate factor of blended fuel was 3.4 in which the regression
rate of blended fuel was higher than that of HTPB and HDPE, but lower than that of pure paraffin,
SP-1a fuel. The values of characteristic velocity and specific impulse of blended fuel was higher than
those of pure paraffin, HTPB and HDPE, and almost the same as SP-la fuel. As these results, it was
confirmed that blended fuel can be an effective solid fuel for hybrid rocket.
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Table 1. Specification of the combustion test

Scale Large Lab Lab Lab[8] Lab Large[9]
Oxidizer Gaseous Oxygen
. . Hydroxyl- .
Solid Fuel Pure Paraffin Wax High Density Terminated Pure Metalized
T Paraffin Wax | +10 wt% LDPE | PolyEthylene PolyButadiene Paraffin Wax | Paraffin Wax
ype -
(PR100) (PR90PE10) (HDPE) (HTPB) (PR100) (SP1-a)
Solid Fuel N _ Doon _
Density(kg/m3) 870 905~915 950 928 890~910 808 ~911
Buming Time(sec) 7~10 5~10 10 5~10 5 6~10
Oxidizer Mass
Flow Rate(g/sec) 165~276 17~179 9~73 12~54 15~27 1560 ~5550
Averaged Oxidizer _ = _ _ _ =
Mass Flux(kg/m’-sec) 50~70 55~160 70~395 55~130 45~75 110~370
Grain Outer 117 70 50~70 50 50~70 191
Diameter(mm)
Grain Length(mm) 400 200 200 200 200 775~1148
Initial Port
Diameter(mm) 40 10 10 10~15 10 75~154
L/D ratio 10 20 20 13~20 20 5~13
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Fig. 2 Schematic of the hybrid experimental

setup(Lab-scale)
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Fig. 3 Schematic of the hybrid rocket motor(Lab-scale)
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Fig. 4 Hybrid rocket motor
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