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Research of single-feeding recirculation in cryogenic
propellant transfer system
ZHANG Liang, LIN Wen-sheng, LU Xuesheng, GU Amrzhong

(Inst. of Refrigeration and Cryogenics, Shanghai Jiaotong Univ. ,

Abstract:

Shanghai 200030, China)

The main purpose is to use an external recirculation pipe to inhibit geysering in cryogenic propellant transfer sys-

tem. Separated-flow model is used in numerical simulation. A modeling experiment which simulates the circulation precooling of cryo-

genic propellants in single-feed system is performed with liquid nitrogen as a working fluid. From the results, it is clear that the natural

circulation oceurs in the recirculation system utilizing external lines and geysering is inhibited. The method of experiment can provide

possible way to reduce or eliminate geysering effect in cryogenic propellant transfer system.
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Fig. 1 Diameter of external pipe vs.

recirculation mass flow rate
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Fig. 2 Diameter of external pipe vs.

recirculation differential pressure
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Fig.3 Experiment apparatus
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Fig. 4 Wall temperature outside of the pipe
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Fig. 5 Temperature outside of insulation

layer in saturation experiment
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Fig. 6 Temperature outside of insulation layer Fig.7 Recirculation differential pressure Fig. 8 Recirculation differential pressure
in pressurization experiment in saturation experiment in pressurization experiment

Table 1 Differential pressure and wall temperature of recirculation system in different experiments

Experiment results of Numerical simulation results of
Recirculation experiment
Ap/Pa Ap{ Pa
First saturation experiment 288.7 280. 1
Single-feeding system Saturation condition 300.0 280. 1
Second pressurization experiment
Pressurization condition 140. 5 145.6
Vapor pressure of tank is 0. 1 MPa( Absolute pressure) 39.2 50.7
Duakfeeding system
Vapor pressure of tank is 0. 07MPa( Gauge pressure) 28.9 36.9
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