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The Charactenistic Study on Mixture Ratio Stabilizer for Gas Generator of
LRE(Liquid Rocket Engine)
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Abstract

The propellant mixture ratio of gas generator changes when thrust control valve operate to change LRE thrust level. The
mixture ratio change of gas generator result in gas temperature change and failure of turbine blade or deterioration of LRE
specific impulse. The mixture ratio stabilizer has been developed to maintain propellant mixture ratio of gas generator. This
article deals with design and static/dynamic characteristic of stabilizer. Also gas generator system simulation test has shown that
the stabilizer can maintain propellant mixture ratio effectively within tolerable range.
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Fig.1 Open Cycle LRE
l:oxidizer pump, 2:fuel pump, 3:turbine, 4:gas
generator(GG), 5:GG oxidizer valve, 6:GG fuel
valve, T:stabilizer, 8:thrust control valve, 9:CC
oxidizer valve, 10:CC mixture ratio control valve,

* gagTordryd 2AAI2E,  tkjung@karirckr 11:CC fuel valve, 12:combustion chamber(CC),
* GIETATd FAAE, leejy@karirekr 13:exhaust
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Fig.2 Mixture Ratio Stabilizer

22 ¢H3719] 544 =g

AA719) A R A 435S A 29 AEA 6
o] Basith oHgrle Ase spool«] 71%E3 AA=E spool<]
AE2 spooldf] A3k 3] P02 FHAT

S A =[Flow induced force]

Spoolel 2-g3k= 8& A= ko] o3t 3} springol] 2
3 aen SPOOIJ} TA%e] wlgEg oz FAHT) Spool Ao
A&she e SRR T kY PuE B F glou}
diaphragm 3}-o 2H8-3k= ¥ Pot Pol= thath [Flg 3] Po=
spool WH-E ZAMAA o Z Fu Adede 53 134
Agstd A1) 2 ez A4 ()Y R WA &
A7 4%“}‘*& TEHE % Qz°ﬂ o fFAFo|xn
A B2 orifices F3 £EHE FF Qo JT FA—Ho)

;mmm

2 920 C.A.APcos
A A,

§4A}ALE] IO = 74]/\
%AWHMW H7E T staRA|R
s (2% 2o

UHE A8

Q=@ +tQ+@, 2
where,
62 C AR =R)]p
=CA, Jﬁ—pv

Q —4627rD( V(05P,—05R)Y"
pul

hl2

17 47
— _)V"(05P,+0.5P,— P,)
pPule—L) sk 2

Q= Q, =4.627D,(

I 1 orifice®) FrZHA A9 spool W9 x2 W7 699
A= A3)F 2oh[Figd]

A; =Nr2(7r—3+—;-sin20) &)

z=r{(1-cos6)

Fig.3 Stabilizer Model
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Fig4 Relation between A, x, O
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Fig.5 Stabilizer Performance Test Facility
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Fig.6 Stabilizer Static Characteristics
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Table 1. Stabilizer Static Test Result
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on [FEUS)| FRLS) | FO) | EPIMR)| o o

5 2.140 0.500 | 4.28 3.065 900.9
10 2.390 0.560 | 427 3.057 902.0
15 2.750 0.630 | 437 3.126 892.4
20 3.097 0707 1438 3.137 890.9
28 3.706 0.822 | 4.51 3.229 878.8
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Fig.7 Stabilizer Dynamic Characteristics
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