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

The auto-ignition tests of hybrid rockets with the concentrated hydrogen peroxide as an oxidizer

were presented. Auto-ignition, restartability, and instant ignition were successfully demonstrated by

injecting decomposed gases from H;O, into paraffin or polyethylene fuels. In addition, 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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27), Hydrogen Peroxide(Z}4Fst4r), Catalyst(ZHH),

Ignition(3 8}), Paraffin(3}2}3), Polyethylene(Z 2]l & 2)
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Table 1. Reactor design parameters

No Parameters Values
1 Oxidizer 90 wt%

2 Injector type Shower head
3 Feed pressure 20 bar

4 Flowrate of H,O; 35 g/s

5 Space time 05 s

6 Catalyst MnO,/ AlLO3
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Fig. 2. Measurements at each test case

Table 2. Test cases according to a mixing chamber

Test Length Characteristic
case Fuel Mixing length, _L;
chamber chamber (271 ~ #¥)

Case 1 5 cm - 0.75 ~ 229 m
Case 2 5 cm 10 cm 486 ~ 6.40 m
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—a— P1, Feed pressure
—e— P2, Downstream of injector
P3, Colnbustion chagber
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Fig. 8. Case 2, Paraffin
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Table 3. The response time of each test [ms]

. Ignition Rise
Operating mode 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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