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Auto-ignition Characteristics of Paraffin and PE Hybrid
Rocket with H>O, Catalytic Decomposition

Sungyong An* - Jungkun Jin** - Eunsang Jung* - Sejin Kwon**

ABSTRACT

The auto-ignition tests of hybrid rockets with the concentrated hydrogen peroxide as an oxidizer
were presented. Auto-ignition was successfully demonstrated by injecting decomposed gases from HO»
into paraffin or polyethylene fuels. In addition, restart and instant ignition were realized with this
rocket. For stable combustion, a higher L* value was required for the paraffin combustion compared
with PE. On the other hand, much faster response time was demonstrated in case of a paraffin, which

was 13 and 30 ms at ignition delay and rise time respectively.
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Table 1. Comparison of paraffin and PE

Characteristic Paraffin PE
Melting point 61 C 130 C
Flash / o .
Ignition point 199/245 C 343/550 C
Density 0.9 g/cc 0.941 g/cc
Specific impulse* 266 s 266 s
Adiabatic ﬂime 2779 K 2778 K
temperature
Relative 3~ 4 1

regression rate[6]

* O/F ratio=8, equilibrium, standard condition
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Fig. 1 Propulsion characteristics of two fuels
(Equilibrium state, standard condition)

Fig. 2 Alumina and MnOy/AlOs
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Table 2. Reactor design parameters

No Parameters Values

1  Oxidizer 90 wt%

2 Injector type Shower head
3  Feed pressure 20 bar

4  Flowrate of HO; 35 g/s

5  Reactor volume 141 cm’

6  geometry [mm] 33(d) x 16.5(1)
7 Space time 05 s

8  Characteristic length ~ 0.69 m

9  Catalyst MnO,/ AL,Os
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Fig. 4 Paraffin and PE solid fuels with one port

Table 3. Test cases according to a mixing chamber

Length Characteristic
Test 1 h L
case Fuel Mixin ‘engt 7
o (@7~ %)
chamber chamber - °
Case 1 5 cm - 075 ~ 229 m

Case 2 5 cm 10 cm 486 ~ 640 m

P1] [P2
11| [12]

P1 [P2 P3
&R
=

T [12] [r3] T4

Fig. 5 Measurements at each test case
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Table 4. The response time of each test [ms]

Operating mode Ignition Rise

delay* time**
Mono—mod(.e 10 64
(catalyst reaction)
Hybrid Paraffin 13 30
(combustion) PE 12 70

*: valve on signal ~ 1% of chamber pressure(P3)
**:1 % ~ 90 % of chamber pressure(P3)
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