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Abstract: Based on the MSC.EASYS platform, the simulation models of main components in fhe
operation process of liquid rocket engine were developed to improve the analysis ability in the steps
of project design and system performance estimation. By linking the Fortran or C code with EASYS,
the component models and fluid types were extended further to make them applied to the study of
liquid rocket engine. The system model of the liquid rocket engine were established according to the
circulation way of the engine. The system model of RD-170 engine was built and simulating
calculation of steady-state points was conducted to validate the correctness of the models. The
simulation result coincides with the available materials. The simulation accuracy is high. The results

show that the modeling and simulation methods are practical. It will provide a reference for project
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design and perforniance estimation of liquid rocket engine with continuous efforts of improving the

models.

Keywords: fluoroplastic capsule; fracture mechanism; anti-crack performance

0 3§

WK S RSV ZAM . HESERIEN
5%HRS%. BRRBIRE . EHERGEM LD
LB TCARH Y, AR E R, MEEN,
TALIERE 2, ERE AT REit&itdid,
HEEFE . B8N, ETRMTELB LA
AMBFRATY . R, Bt EEs A
HEtERE, T0, AMULEBE X, B schraf
BtetE, MASERRERE, FHEEABEN
ERE5LFAERRME. Bk, EATESIIH
ERUEMREEEE FE, FREE. Bl
RGP E TR LRI EEIERER

HAbx R K S AN EE S EMIRE
SRS RB, FROBRAGERGCHNAZES
RATRER 5B, 20 4 80 4£4L, Pratt &
Whitney A F] FF & T K § K shOLB: S 05 R K+
ROCETS?, REEFSEAERSLARETTH
R, FES TH B RMIUTHER AN FREFE
R, NASA XI5 8 KA 5% o O F PRk {4 2 ar
T RLIO RWHLRGEOF HARRL, F b i L5 A
RATHE X A4 # TR . Space Works Engi-
neering Inc.(SED)/ AR & F C++ IBEEHF XM RED-
TOP-2 34V, W tfT RVl REtr. &,
AR RS, MRS SRR LSS
MBHEIt P, EEFMRRIZTRAE
(AEE) it#J7E SLUNGLT RLV BiHw, FHX—
THIFRE T £ T8 B,

ERBEAS SN EES AR —HTE
AEsEE, BAETESFSHEILE I TRIE AT
RS BSHEEERATE I EY, XMNEHFZET
R R RS ERRE, REER - BB
Ward s, BHERET HRBHEENRRE /B
SRV ARGEBST AT REIMEES T E
B4 (LRETMMSS)®, 3K 4] Jr {5 i+ 5 & 50
VLA R ARG SRE . RBEEEFRETREL

EHR T Wk XSS RE B EH AR
7o, EHHESHERG, APk, THEREX,
R E LA LM EER RN RER,
MAZE, B ERLRHVE AR Simulink
{FEEHS, RFESREEXRER RGNS
FERL, (BB fE SN AFERME. JERT
iR K235 ) AMESim 18 AMESet ¥ & K
FF R WA K BT R SIHL R G038 R BRI, REXT
ARIEEME NI R G HTHEREHEY, A
AR R FELEEAER, FilTE 0%
FHE.

MEE R, ETALE T RN
FH 4% B8 S W7 30 B8 . MSC.EASYS (AT fa #&
EASYS) fEh—EmmEH ZREMEERER
GG EHEHERE, FETHRMBERE. 3.
BERERHFEFEENTWTME, AFEEIH
HRER, MR P ENERA R RRBE R
FARL Y Fortran 8§ C AURS, H4mifmal 047304,
At A5 KM KPR DEE, BRI AT
X. BERHEEIE . KKk, SSESGa
BT RESBAE KT ERBMG, THEZK
HEERTESARIRIRIT, TR
BERRSHRSRET KRERIE, 3E T
BAEEBEEERM, 1A EASYS K5E KEFK
RS R G EE R KRRE T i 5T TIE
B, AR EASYS {5 EHESR N F Tk ok
HEINRENE, #hRTERFTH, A
Flik A& R RG B A T

1 ®=BET

ACETERABEM T, Bl A
KAPLRGEE, BB R Bl /)
AR LA Bt S v HLRE S UM S B S RE s AR
BREAHBAAF D SRR AT X
g MRS BRI, AR KE K BIHLAT SN
DA S8 BIER . HEdEess . BRg. ORIk












FaEE LN

ZE F, % BT EASYS MRA RGBS B0 fr 05t 75

R3 Rl—ERBYLL

Tab. 3 Contrast of primary kerosene pump parameters

24 SCHR A3 /%
FHOESMPa 44076 42.387 38
B/ (kg s™) 772.72 704.62 8.8
BWETIMW 5315  50.02 59

g 0.740 0.739 0.1
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Tab. 4 Contrast of second-order kerosene pump

parameters
28 3CHR A3 R£/%
RHEOEHAMPa  62.001 61.506 0.8
?ﬁi%/(kg-s-l) 33.07 34.67 4.8
5 ThMwW 0.9 925 09899 03
& 0.740 0.725 2.0
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Tab. S Contrast of turbine parameters

28 RD-170 Xk &AX WE%
WEAOES/MPa - 5124 4795 64
REMOES/MPa - 2783 2700 30

A% H/rpm 14600 - 14245 -
Wi/(kg s™) - 1800 1743 32

BIEANRE/K 790 772 786 1.8
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