5385 %49 wTod A Vol.38 No.4
202044 A HENAN SCIENCE Apr. 2020

NXEHS :1004-3918(2020)04-0580-06

(RS 0 BB iR s Fr = U 33

5“ n: )Jé irﬁ 7%
(PEZF RN IR AR A, P4 710100)

O OE: AERRAREE NI RGE AR L, B BmE R A ERR T & S TR A ATz ER = 4
AR | ARYE EFRAnIE 55 A%, A A Fluent 17 A AW AFAT 0 T A A ARB Y3t/ 0 )& /) FTogmizsh &
Hl, BEMEREN, i FEs/ R o RS mER R AR, AR 0 RN —E 0, 2 E AR, IEEE
HoREMKGAE RS RRF, B EHRHAS, mEFEE 0 E T T ESEREME R R LR
S EREG. EHETINTIERGE T EWNRIT B AIE L LA,

IR VA R FE; ASEE; R

HESES: TBO611 SERFRIRAD: A

Simulation Study on Flow Characteristics of Cryogenic
Propellant Filling Pipeline

LIU Zonghu, WANG Fugiang
(Xi”an Aerospace Test Technology Research Institute, Xi’an 710100, China)

Abstract: Taking a spaceflight eryogenic propellant filling system as the research object, a three—dimensional simulation
model of the cryogenic propellant vacuum filling pipeline was established according to the actual size of the filling
system. Based on the actual filling process and parameters, the Fluent simulation software was used to explore the
filling dynamic characteristics of propellants under different inlet/outlet pressures of the filling pipeline. The results
show that the inlet/outlet pressure of the filling pipeline has a direct impact on the filling efficiency. Under the condition
of a certain outlet pressure, the larger the inlet pressure is, the higher the inlet speed of filling pipeline is. As the
pressure rises, the outlet speed of filling pipe decreases. The simulation results of the pipe characteristics agree with
the experimental measurement results. This method can be used for the design of the filling system scheme and the
optimization of the filling process parameters.
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Fig.3 Schematic diagram of the three—dimensional model
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Fig.2  Filling pipe structure diagram of the filling pipeline
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Fig.4 Partially enlarged schematic diagram of filling pipe corner (left) and pressure inlet / outlet (right)
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Fig.5 Cloud map of filling pipeline pressure distribution
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Fig.6  Cloud diagram of filling pipeline speed distribution
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Fig.7  Cloud diagram of velocity distribution at different times in the filling pipeline
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