HR-2019-010

il R OTEE - PE - FRENFFIEICBE 92 A

ZH —EY, PHE R, N BE®
*] BT KR
*) S THERT MZEFHES AT LM 2 —

Evaluation of Filling, Discharging and Flow Characteristics of Nitrous Oxide
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ABSTRACT

Since nitrous oxide has an extremely high saturated vapor pressure, the propulsion systems using self-pressurization can be
reduced in size and weight. However, in the self-pressurization, the unsteady gas-liquid two-phase flow is formed by flashing or
cavitation, so the details of various characteristics have not been clarified yet. In this paper, it is reported that the knowledge about
filling, discharging and flow characteristics by self-pressurization obtained by various tests conducted. In the filling and discharging
process, the temperature of the liquid phase existing in the tank is the most dominant, and it is considered that the filling and tank
discharging characteristics are determined by the saturated vapor pressure at this temperature. In addition, regarding the flow
characteristics in the injector, the discharge coefficient is estimated to be between 0.15 and 0.25 under the test conditions.
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