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Propellant Management Device Concepts for Multiple
Ignitions Cryogenic Upper Stages
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Abstract: The technique situation and development tendency of Cryogenic Upper Stage propellant
management developed at home and aboard is introduced. The key technologies of liquid retention,
gas-liquid separation and local thermal control of cryogenic propellants in microgravity
environment are analyzed. The design of liquid oxygen Propellant Management Device was carried
out, and the key functions such as Propellant Refillable Reservoir filling and Bottom Screen Plate-
gas exhaust at designated position were verified by experiment, and the feasibility of the design
was confirmed.
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Fig. 1 Lunar descent stage RCS and ascent stage

RCS/ME tank partial PMD
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Fig. 2 Liquid oxygen PMD of Falcon 9 V1. 2 rocket first stage
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Fig. 3 Liquid oxygen PMD of the upper

stage of the Ariane 5 ME
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Tab. 1 Performance of storable propellants and

cryogenic propellants

R —HEBE NLO, LO, LCH, LH,
Fmwkt/  0.028 0.027 5 0.0132  0.0131 0.0019
(N/m)  (15.6 °C) (19.8°C)  (NBP) (NBP)  (NBP)

WIRBGHE/ 9.71X107* 4.44X107* 1.86X107* 0.1X10740. 13X 107*
(Pa/s)  (15°C)  (15°C)  (NBP) (NBP)  (NBP)
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Fig. 4 PMD for liquid oxygen storage tank
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Fig. 5 Rapid filling test of PRR
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Tab.2  BBP of two types mesh in LO,
AR A WA MmN W R TN
JE/C /K FURA fH/ (N/m) f{H APgpp/Pa
7 PO LA 2001 400 F, Dp=0.022 1 mm
—187.54 85. 61 FURLEN 0.014 1 3035.59
—183. 32 89. 83 NBP 0.0131 2 496.54
—179. 09 94. 06 FUR LS 0.0120  2282.91

i DO LA 325X2 300 M, Dp=0.014 5 mm

—186.76 86. 39 FURES 0.013 9 4 528.55
—182.82 90. 33 NBP 0.012 9 3877.71
—178.76 94. 39 FURA T 0.012 0 3 460. 38
—177.71 95. 44 FUg P 0.011 8 3 651. 66

NBP: 101. 325 kPa F i &0 BF
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R, BRI T AN 6 BTN B ER R E L BT 200 X 1
400 WIFI 325X 2 300 MIZE T 24 ™ 2544

200 x 1 400/

325 x 2 3004 T

6 WEHESWKAHE
Fig. 6 LO, test unit
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