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Abstract: Numerous tests using cold flow and hot gas were employed in order to investigate the
operating theory, pressurizing principles and pulse characteristics of a Pulse Liquid Rocket Engine
(PLRE) with high chamber pressure. A test PLRE with a pressure—fed propellant system was de-
signed and fabricated based on calculations and theoretical analysis. In cold flow tests, water and ni-
trogen were employed as working substances. The automatic pulse cycles of the test PLRE show that
the differential piston increases chamber pressure when it is applied to the thrust chamber. In hot
gas tests, ethanol and oxygen were used as propellants. A sequence of nine automatic pulse circles
was obtained with a 0.8 mm displacement range of the movable injector. The peak chamber pressure
was 5.511MPa, which was higher than propellants feeding pressures (3.761MPa for ethanol and
4.424MPa for oxygen). The test results show that the PLRE can obviously increase the chamber
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pressure while the propellants feeding pressures stays the same as the conventional pressure—fed lig-

uid rocket engine.

Key words: pulse combustion; high chamber pressure; differential pistons; movable injector;

liquid rocket engine; characteristics tests

i}

0 5l

Bil, REEMEMREIN T AT
E, mEHEENMARRBLAE, it
BENRUANEERERRAGZHERMER, m
HAVEMREITTRES, BAFHEMXEFRITH
BMXEFTR, XHK (5] RaEKIRETIAND
HHBEAT RN TSR, ERTFEN
%5, ER—HHFANRAESER—BEE
Bkrh Btk ki RBhHl (FXHEEHN PLRE),
PLRE Al S AR e = 3R S5 W/ MR R 5|
B2REINFE, R EREEKS B3
R, MLABHFERAMRERNEE, GRER
ERABRTRAMAEROKTE, NTIRFH
W, BAMEERRR S, LHERE ML,
Bt BE R A X it R A R MR E R,

¥ SNECMA 2 Al 7 kit 42 90 E R R &3t
#ETPLREHFFBHT—RIFHHERR, 7
200 4R EHAKEL, UHEHEH#AAERER
(% 2MPa) KB RE MM EE®R (4 38MPa),
MBI B ERNMEABRERRTHB®, H
ARBAE T %R IV TIERE S RHD,

XEEZEESELBMBHAREXR (6]
% PLRE e T THRE AN EHE, &R %
B, 7E PLRE ¥R EER T, PLRE £
EHe; EPLREMBEEREERT, £5K
KA RBIEEGERG LM,

X#R [7) %, %+ PLRE 7 25 [8) # 33 = 69 7
BURHAT T ¥ RE4s . RI7E 450N s #K
¥TF, MAPLREMFR 1 MFR2HMHAEN
SRNEEREATEDIERS 6 B ERHE
55kg i, ZRIAVIMEAMRFALERGTEHE

HERTH, BR 6 WAL THNTEENS
i 14E, BRE 55k RAFBR RN G,
WhmEHEa3 M, MALTEE%EM 1A
HMEHSS, ERERTARTNLFHE, B
8¢, X PLRE $BF R AA R KK EEL TS,

1 TAERH

PLRE 5% ME/MEHKELZHVHEEK
PETFHANATUHHMERS, HOEHST
— AN EHAEE, ARREEBREERS, it
Fr 0 AR 75 8 Sk R FE R oA O HE A R AT IR
M BT A PER R E ERKE, 1
W REEAKFmAR YA W, PLRE 89 TEd 2
ARWF .

(1) MERERBEEAERETHEER;

(2 FgEs, EHMELSERERT
AL, FHET BT A MEEs;

Q) TBHHEEREMBBUFEEIL, L
MRS RS EBITIF, FHRERFER;

@) T KERE, H3ERFFHBE S AR
BE;

(5) MRESTFHR, W R AE o B8 Bk UL 7=
A, FRH SRS ESME R EE,
WEHFER ERE TREZER, B 58T
BEMZHERAKTEM (EHEFEARR),
BEEERARUIRETREMNEH T NHERE,
HE 37 77 1k 24 18 3 1R PRk T BB 3 0 28 0% A1

(6) TI S EhWEE B Ak kM AR E), EAEHA
RETHHERENESN, FEBAKTHE, B
EF RN, REGRERZUSM,

(7) #R%e 2 FE 58 0K 2h 7] 7 3 B8 1 25 B X A 1
B, HEREERSHEAREE;



14 PO

2009 £ 4 A

(@) M, MESERERER, HEF
Fiw (BRA 1),

Bl BEERWBEXTRANEHEE
Fig.1 Structure of a PLRE

2 REES

AARRE AP EREER, &it
WEBENR 107z, ERN97gs, BHitEH
59N, #R%22E IR 3R M {8 30MPa, W% 3hW5 ik 28 1%
HTR 4mm, RERFHEHBEHRBARSE . AR
EHAL, BERERZRENRLRHNEAR,
2.1 EHAGEERS

BHAARAREHEAR, ARRRE, BEE
WM, XRE, SHENEREBRSER, A
2R, ARKEMS 20 MEAFRLA 0.041m® WEE
R, KB PREH D 6MPa AR,
EABERCAREMTRRBRSE, ESKEH
12 MERA 0.041m MR ESHIFBRT R, 2
RSARBERE 6MPa jsiit, RETFAT
EEEEH R, RAMAHEN 0.0986kys,
BAEEUATHEREASHFETH#ARE R
oL, EFRMXREEHRE, REAMtLe
514 0.1985kg/s

g

i
1-5 B @iil; 6.7 LRE; 8-11 BEIR
M2 EHENESRERER
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Fig.3 Schematic diagram of test control system
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Fig.4 Sequence diagram of hot fire tests
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