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Ignition Systems for Combustion of Non-Hypergolic Liquid Propellants
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Abstract

Liquid propulsion systems have effective role in implementation of space and military mission due to high performance and
specific impulse . Liquid propellants are divided into two categories: hypergolic and non-hypergolic propellants. Non-
hypergolic propellants need an igniter system to provide the initial energy for propellant ignition compared with
hypergolic propellants. Since failure in ignition system result in failure of engine firing, this system is one of the most
important parts of non-hypergolic liquid propellant rocket engines. Therefore, the igniter system must have important
parameters such as restartability, high reliability, low production cost, appropriate weight, proven knowledge, and lack of
complexity. Spark igniter, hypergolic igniter, laser igniter, thermal igniter, resonant igniter, catalytic igniter, and
pyrotechnic igniter are used for initial ignition of non-hypergolic liquid propellants. In this paper, various igniter systems
for non-hypergolic liquid propellants are introduced and their advantages and disadvantages will be discussed.

Keyword: Liquid Propellants, Non-Hypergolic, Cryogenic, Igniter.
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1- Hypergolic

2- Non- hypergolic

3- Unsymmetrical dimethylhydrazine
4-Dinitrogen tetroxide

5- Cryogenic propellant

6- Liquid oxygen

7- Liquid hydrogen

8- Ariane5

9- Long March 5
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4- Vinci
5- Airbus Defense and Space
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1-Third-Chemical or Hypergolic Ignition Devices
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1- Laser initiated spark ignition(LIS)
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1- Resonant Ignition Devices
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3- Glow plugs

4- Electrical wires

5- Laser heating of target materials
6- Homan,
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2- Red Stone
3- Green
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1- Bow Shock
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6- Pyrotechnic Ignition

by

Gizs Jl> ;0 'TNO § APP' &8 15 95 151 sla Lo ;o [YF
omlie Rle ilgi e 43T cpl sl anals 5,5 alis
ol sblye il Tslad > slales aipasT 5 "0 izl (ol
SealS g 00 zme 9,8 Cubil (5 wlol b aslin o ailols
@55 o S0 S 55T L lie o il o dgs aise
abelw 0929 pas o 4y pl as conl gools il peay B
eSS IFCIN DU SHCL ¥ P SN PRVEEC JUUO I K VHCL V[ PRVES
2 d=ds sl s lsisan wenSTn 5 0 b (GBS
m e y5ge o Jlimsl sl Ecel (e Ly (y5s 000 «Jsill
Slge 5l osliiwl s ol Sen 5 ° olsly sleal b [¥V]s9s
5059 4y (108 b dSTy 39,00 Lol en 45l 55
Sl ST (590 325 5l Jol> Els slajlS (51> 85
a8l il (2,5 sl sleo (g Slge (ul (19933l L &S
5 Slasin [YAloas o plii |y g, o, Sloe 455251 4
IS s (N Jgaz 10 cudy 4 GBS AJ)'..:"MS—I ol Soslocs

el ool ools L (V)

2 Yl by 5555 5

G s

oy

45l S 2959 Joe

L ol ot au STy (59,0 cawn Bl a53asT -1 S
[¥A] g0 5 ol 255

J=1s an 5o a5l alwgay anSTy 59,00 (VY) IS Bollas
“e 9 O3S 5 Sl a5 0G5 (U iy
5033 b (F9 S Sl ) Sl e b osd
39 bl el canlin Lol 3l gl alaions o Jlisl ol (6l

dol Els o> lan gl o g ip sl Sletl cuond

1- Aerospace Propulsion Products

2- (InDutch) Nederlandse Organisatie Voor Toegepast
Natuurwetenschappelijk Onderzoek(TNO(In English): Netherlands
Organisation for Applied Scientific Research)

3- Pyrogen

4- Spark Torch Igniter

5- Brauers
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1-Turbo Pump Starter
2- Thrust Chamber Igniter
3- Gas generator Igniter
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