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A Study on the Combustion Characteristic
in Hybrid Rocket Motor using PE/LN>O
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ABSTRACT

In this study, the characteristic of the hybrid rocket motor with LNO(Liquid Nitrous oxide) was
investigated experimentally. HDPE(High Density PolyEthlene) was used as fuel with different sized
single port. When used LNO, combustion efficiency is lower than using GNO(Gas Nitrous oxide),
because of completeness of vaporization of droplet and mixing. And regression rate was changed by
different oxidizer phase. This behavior was considered that flame temperature and combustion of

solid fuel front/end surface.

= =

2H3kAl = LN:O, 24|91 8= HDPE(High Density PolyEthlene)S AMg-3le] AtglAle] 4 2 A5 ¥
E AR wg solB= 27 HEO ALSAHS Hla - 43 BaAd A3 7)ot o
29 Al £ s AR GNO Hut LN:OE HEAS o, daaso] A vehsth
O/FHld] wg stg2=wst g & oo dLgtgoz Qs LN,09% GN.OE AHE&HS 7
G LAARY] 27 RE FHA| wE FEE FFo| 2 yEun

Key Words: Hybrid Rocket Motor(3lo]Eg]= Z# %H), LNO(H A o}:k3td %), HDPE(ILE &
gogdll), GN,O(7] A o}4tst A 4r), Regression Rate($-E] &), O/F Ratio(FAH])

.M B stolHE = EAL AsAle AA, d5EE 1A

g Agsy AAzAR wAzAY 3P

a1, 9 s 2oz A4 243E 9

* gaggieta vete F3SF 9 AT W AFv Y Folth stejHE 2AL
= gEggueta 49T R A B o2 &st 2 ustel duHoz AT
224, E-mail: jKkim@kau.ac kr AAAel S48 e nAARY FEHEO =

— 233 —



g SHE zta Qo stelEeE 29 Al
A8 E+ PE(PolyEthylene), PMMA (Polymethyl
Methacrylate), HIPB(Hydroxyl Terminated Poly
Butadiene), Paraffin®] 4FstAl= A4 (0y) oFiks)
AAaN0), HAFStFAH0,) 0 F2 A
o stelBRHE 229 7|2 AFelA e AtEHA
2 714 AEe] AA(GOX)$H obatakE A (GNO)
S FE ARSshY, AAl A A =2 T
A&S 98 HAIALOX), AA RISt A
(LNO)E AHE-gth o] F LN,OE d-2°A #&
719 (58.5bar at 20C)S 714 Hxo| 7}SHA|
7 BastA genz F -4y 229 Az
sk

gt # dFelME LAUYEE HDPE
(High Density PolyEthlene)E A}-8-3}
© GNO%F LNOE &3t AA
3t , 4slA|e] A (Phase) ¥ AR
o me dx5Ade vl AT

l

N

= =l¢] X ©
2 AFolA o] &% i AIARAE A A
A FEAA, e ZA, vy g5 FA H
da7le v F

A LN,OE 28 ®
Aol st e, s Al FFHEFS

A WHslz FA3Aat. 3 FXe et
o} 71A A B3 7120 SparkE 7bEekE EA
2 A& ARkt 4382 PLC (Program
Logic Control)& %3l A|oj¥™ DAQ HEE

Fig. 1 Schematic of the experimental system

Table 1. Specification of the combustion test
Oxidizer Liquid NoO Gas N.O
Solid Fuel HDPE HDPE
Solid fuel density 951 kg/ m> 1951 kg/ m3
Burning time 5 sec 10 sec
Initial Port
Fuel Diameter(Di) 10, 15, 20 mm/ 10, 15 mm
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Fig. 2 Regression Rate Behavior on the Oxidizer
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Fig. 3 Fuel Mass Flow on the Oxidizer Mass Flow
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Fig. 5 O/F ratio on the Oxidizer Mass flow
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Fig. 6 Flame Temperature with O/F Ratio
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