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A Study on Combustion Characteristics of Hybrid Rocket
with the Variation of L/D ratio

Soo-jong Kim* - Jin-kon Kim* - Seung-chul Lee* - Woo-jun You* - Jung-pyo Lee*

ABSTRACT

In this paper, the combustion characteristics of a hybrid propulsion system were studied with
various L/D(length vs diameter) ratio of the single port type solid fuel. Experiments of L/D ratio
change were performed for 2 cases with the fixed grain port diameter and fuel length
respectively. For the First case, results show that there are no large variation for regression rates
as the L/D ratio changes. And as the L/D ratio increases, the O/F ratio and thrust tends to
increase. For the Second case, there are no large change for O/F ratio and thrust as L/D ratio

changes. On the other hand, as the L/D ratio decreases, only the regression rate tends to
increase.
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Fig. 1 Schematic of the hybrid experimental
system
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Table 1. Specification of the combustion test

Oxidizer Gas Oxygen
Solid Puel PolyEthylene(PE)
Combustion Time 20 sec
Oxidi
s 20 kgf/cm?
Supply. Pressure
Oxidizer
145 ~ 322 g/sec
Mass Flow Rate

Table 2. Solid fuel shape

Grain Grain port .
) L/D ratio
Length(mm) [Diameter(mm)
100 10 10
125 10 12.5
167 10 16.7
250 10 25
250 15 16.7
250 20 125
250 25 10
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Fig. 2 Oxidizer mass flow rate vs Regression rate

(D=10 mm)
0.6
—u~D=10mm, L/ID=25
« D=15mm, LMD=16.7
—~ 05 2 D=20mm, LD=125
@ %21 —v- D=25mm. LD=10
£
E o044 - .
[ "
© .
(vl e LT
= 03 " e &
S S
g A & oY
e 02 e _'/'/_,.\7 CoTY
5 0 &
o
0.1 . T T T T
10 15 2 25 30 35 40

Oxidizer Mass Fiow Rate(g/sec)

Fig. 3 Oxidizer mass flow rate vs Regression rate
{(L=250 mm)
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Fig. 4 Oxidizer mass flow rate vs OF ratio
(D=10 mm)

- m- D=10mm, L/D=25
<« D=15mm. L/D=167
4 D=20mm, L/D=125

—v—D=25mm. L/D=10

O/F Ratio

10 15 20 25 30 35 40
Oxidizer Mass Flow Rate(g/sec)

Fig. 5 Oxdizer mass flow rate vs OF ratio
(L=250 mm}
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Fig. 6 Oxidizer mass flow rate vs Thrust {D=10 mm)
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Fig. 7 Oxidizer mass flow rate vs Thrust (L=250 mm)
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