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Summary

The purpose of this document is to present a detail analysis of the experimental activity undergone
during MPL Quialification Campaign on the Engineering Model 2 at Thales Alenia Space premises.
The present document aim is to shed light over the condensation of single bubbles in a subcooled
flow, and the influence of the relevant parameters: subcooling, flowrate, pressure and temperature
with the purpose to find safe areas with acceptable margins where to simplify MPL baseline.

Today, most of the research activities are focused on boiling and condensation processes in
Pressurize Water Reactor (PWR) and Boiling Water Reactors (BWR). This document moves from
the literature available and, dealing with bubble condensation in a no gravity MPL satellite
environment, justifies the need of a new, more suitable, correlation. The reader will also appreciate
the huge amount of data collected to secure the study.

All the efforts of this study have as target the safety of MPL pumping system. Indeed, the challenge
is to assure that all bubbles will be condensed before entering it. The fluid must be single-phase
(slightly subcooled) and bubbles must be completely condensed, otherwise the pump can be
damaged.

Specifically, the main project is to focus on the condensation of ammonia bubbles in the
Mechanically Pumped Loop (MPL). The goals of this study are multiple. The first one is to simplify
the baseline of the MPL by deleting the gastrap, which is a heavy equipment located in front of the
pump and then, to redesign the MPL. The second one is to establish a mathematical model of bubble
condensation process that fits with the application field.
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