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Effects of Catalyst Granule Failure
in Monopropellant Satellite Thruster
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ABSTRACT

Various sizes of hydrazine monopropellant thruster have been used on satellite and space launcher
vehicle. The test and handling procedure of hydrazine monopropellant thruster are usually difficult
because of the toxicity of hydrazine and its decomposition product gases. Therefore, the numerical
analysis can help understand the effects of various design parameters and can reduce the time as well
as expenses. In this study, the numerical analysis is performed by modelling the catalyst bed as one
dimensional porous medium. Thereby, resulting physical phenomena are examined by considering the

variation of catalyst bed characteristics incurred by catalyst granule failure.

]
I

Hol=gds QURUIL AFHE FeIE ATAY L WA AAACIE AT g2
W 212 Al e ol Solmekdh oy obe) HHoz Q8 A
of WS G W olg HA WEE A% JFL 13kel B4 Bk A7
B2 WA - AT, B APAAE TAAE 198 ATH A TAPlel FANEE 11
. olg Bolel EZoj) sheo] WE S4USE TSt B4 bsd BIARES FX)
sttt

H:I

Key Words: Monopropellant(td5=31A4]), Thruster(52 71), Hydrazine(3}°]=2}3]), Catalytic Combustion
(Fvl ), Iridium Catalyst(¢]&]F 1)

A4 2011 8.2, FALEY 011 9. 2, AP 2011, 9. 28 Nomenclature
* A3, d=HYr)ed e WEgd
= A3, FdAEATE FaNARZT)EN TR Alphabets
o %—"\lﬁl A, F=Hred Fe+FEeH . : .
) 635,13(}%_?__?04—?7 H/‘é Sy a, Part%cle and fraction
e 22)8)9) GBYFEATY 94 /2 a Particle diameter

t WA A2}, E-mail: swbaek@kalst.ac.kr A, Specific surface area



8 EE - olgd - ¥sSs - d+d - /Y3 S FE S AR
G, Specific heat Sehie] shEEo} Fuje] Ealo] wAGW F
D Diffusion coefficient 279 Asdx 93¢S 7xmz Zu) L2
¢ Mass flow rate A% At £ e B3l A4S B
H Heat of reaction = ahtel gEoz tRm g [4]. FUdlAl
Lo lLatent heat F9709 ZolE pgstel AA A4 Fe7000
A Molecular weight | Agstel ALE Ade BRPEIFATAD
Thet Heterogeneous reaction rate e _ ~
R, Universal gas constant (F)3sh B Aediste ZFgAe A7
7 Temperature o) BEATAAIL FAe0, o5 AqoAE
Y Species mass fraction T2 dds T FuALS =57 497t
b FEAAY 3, 4, 5] sol=ede wl¢
Greeks =70l A BEARZA HFA frolslokstH, st
€ Porosity of packed bed ol=gtzle] Bal AAHES  gRuol (NH,
U Viscosity Ammonia) B3 FAo] A3 EHomE Y
p Density o Fao] o] B HEFH ATto] Ao ET. wet
A Thermal conductivity A Zolo| e Thopsl z7dA 2o A%
Subscript & BAS) A% FANA A7 19600
5 Solid particle B olfolAgton, Ha7A sol=eae ol
g Gas phase & 7)o x84 A3} olojx 1 Utk [6,

4 Alz=do] 2o O AHAS JARUUT 1,
2. o] AR dtol=gle ol
Iridium) Fvj2 Zafste] YHH= 1
g FE-P =55 FEd HPANA F d
A "k o] HAA FH7]e FeS 2=
7P Tad FEo] Fuitielx stol=ghxle]

el gsolm, olF AZas] S8l AAH 9@

=

AE3AE 5 A dAY A3 HAE LAeH
o [3]. o] FANA olFES FAT &7
U I E (Granule)S WHEHE AdRHYS T
3 €38 (Thermal stress)E Al = +=d|, o]l

oX
o
rh
2
rot
O
o
vy
ro
rBE
ox,
flo
. 2
=N
1—0‘!
ol
=
o

7, 8. Tl = = 5 [9] & Han 5 [10]
o] A7l sl stol=gpxle] s AL
Aol 2xo wE FFR ] FAEMo] Ax
HRow, oAy T [11]e A7l 23|
two-step 3ENEE RS A& FX A AF

b HzE Al

[o5

i)
2
>
o
B
=2
= re
@)
=4
=N
~<
o)
o
[¢)
£
N
N
o OOH oro
oS

21 A=y

stol=ebxla EUole] FHul Whg-&  two
-step S}3tuk-g o2 HAH[p]5tHA oM o] wE
Hk-8- 3= [7, 8]5 Table 19 A2t A ).

L
L



HN15H X6S 2011, 12. SHYFTA AHFH2oAM Fof ohEof 28t FY 9

Table 1. Catalytic reaction model and constants for
hydrazine and ammonia
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Fig. 2 Various catalyst failure
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