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A Study on Multi-Stage Catalytic Ignitor
for Hybrid Rocket Auto Ignition

Woojoo Choi* - Jincheol Kim* - Minchan Kwon** - Yeongjun Yoo* - Taegyu Kim*'

ABSTRACT

The multi-stage catalytic igniter for hybrid rocket auto ignition is described in this paper. After
charging the catalyst and pre-heating the first stage, the NoO was supplied at the first stage with
the low mass flow rate, and then the N,O with the high flow rate was supplied into the second
stage. Even though the N>O flow rate was high, it was decomposed by supplying the high
temperature gas which was evolved from the N;O decomposition in the first stage. This
multi-stage ignitor resulted in the decrease of the ignition time in comparison with the previous
ignitor, and confirmed the possibility of N,O decomposition with the high flow rate using the

multi-stage catalytic-ignition system.
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Fig. 1 schematic of multi-stage catalytic igniter
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Fig. 1 Ignition profile of the multi-stage igniter and
the heat exchange igniter

SuiH=e} A YR 2%
FHE fa 2= AA9 " AAE F2st
o =3 FEFS AT Hsted A4 Imme
OrificeE #2513

N,O7F2=9] &3& Z£ZA717] Y3l w3 o]
Ru FujE AH&stgoen, AAAR &3
g4 o] 43 y-ALO;E AHE3HY N,O7F~9]
3} AH|AE FFATH[3]

£

e oA
o o rlo

22 vgt Suxish] 49

B oAge 93 19 "3l 65g0 ZvulS
i ] AW i Fels deite AT oy
-ALOSTHE AS-3 APE WA N,O7F

= FFYE 30 bare] =AM AHRFH05 g/s)
I TFFH6.0 g/s) 0 E HEALSFA T3]

N,O7F22] B3l& $38) 220V/400W2] 3HE

- 118 —



>
ofo
o
o1
£
rﬂ

a7l Wi SmE 04]%?'5}9&4

S oﬂ%% Zro] AFH NOMAE F7
3t 13 HslrloA 21 H371E2 N,O gTaH
%L:_ O] /] jo"‘T—ﬂLQME HH, J—‘lT 0‘/] N2O7]')\
g FTIstAT

23 thd =aj#3r] A% Ax)

71& Agrle WAYE S EdE oo S
A7) 83 AsS sy g8 Ade
APstATE Fig. 2904 Hols upel Zo] 19

A7) A 500C olFo =z AfEe N207V\
7b EEAT ol F 1 Mol FFE 1
o paAAsE Eal 20 dal0 FRE 1
29 N,OZF27F BaEHo] &% ZE A4

SAthE 2 AT F Qi

AA He7h AFEE AHEE NO7F 23 =
A 14T BASGS uw £57F 900°C ol A
1033C 744 FAHA iﬂé‘}@‘ﬂ. ®3 Fig. 3
oA Role uiel o] Iwd wWlel HE)

Bt HspAzte] 958 s FAD 5 3

J‘[ﬁ

3. Z

rh

B =FoAds ARl NO7EAE Afrde
=1 = a2 v}

£ olgsto] e Tt2E A=

o

>
il
)
o
e
1)
N
2
Fll‘ of
ol
ob
s
k1
Jo

n>4 )
o
ot
r o
. o
32
ui
re

A
pe)
) 2
o
>
[

>

s EfY= 1, 29

o Astr] G GAIzt

Z 4 Jd& Hoz dqidr)

2 dAFdAME dd SASA=ES N0

a3 AeErret ARFY NOZH»~E If%F
07t2E B + JeAd da 23

#E EUE tFs FAFz10A49

o HAIE T HIANG @G=

S 2T ATE YT A Foln.

sl7] A

(L fo M

~

o fu r X & O g O
il

M 3@ o ng

2. AN, ¥, A, "dolBYE 2 A
g a8 AT s B4 1Y A=

5832 303), 20024, 146-154.
3. AEAt , “N,O F3A S Habr] A 7,
Fl A e &t 9 =54,

2010.11, 1211-1214

- 119 -



