FLZERBS (IO & D/ INESHEES
—FEGRIAXKEEEAR - X - L B ZEFESE
—FESTEHhEREESEERR (F D 2 D
~Evalvation of Evaporators for Two-Phase Fluid Loop Thermal Control System
through Observation of Flow Pattern
Under Microgravity Condition aboard Aircraft

=JIIEXR (1) wmEHERB (1) . BHEX (1) . WAERE (1)

Masao Furukawa "Haruaki ltagaki, Yasuo Ishii, Takanori Yamamoto
RAE—# (2) HENE (2) . EHFEE (2) . INgE R (2)
Kazuki Mimura, Kohkichi Furuhama Yoshio Miyazaki, Minoru Komori

(1) FERREER
Natioal Space Development Agency of Japan
(2) (%) ®Z

Toshiba Corporation

Abstract
Flow rate control methods for a two-phase fluid loop thermal control
system, are studied under reduced gravity condition aboard MU-300 aircraft.
Two types of evaporators, grooved double pipes and mesh wick pipes, are
fabricated to examine the following three types of control logic;
(1) one which controis quality at an outlet of an evaporator,
(2) one which controls difference in temperature between evaporator surface
(just below heat sources) and vapor, and
(3)ohe which controls difference in pressure between vapor and liquid in an
evaporator.
Evaluation of control logic is made through the behavibr of excess liquid in
the evaporators and the thermal performances of the evaporators under pallalel
operation. For this purpose evry evaporator is equipped with the windows for
flow pattern observation of evaporative surfaces. Although all of the logic

exhibited potential for a in-orbit operation, the type (3) is recommended

because of the simplicity of both control Jogic and hardware configuration.
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Fig. 1 Basic configuration of a two-phase Fluid Loop thermal control system.
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Fig. 3 Growth of liquid block at a closed end of an evaporvator.
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Table 1 Types of flow rate control
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Fig. 5 Test loop configuration for Grooved-Double pipe evaporators.
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Table 2 Specification of the loop for the Grooved-Double pipe experiment.
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Fig. § Test loop configuration for mesh wick pipe evaporators.
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Table 2 Specification of the loop for the mesh wick pipe experiment.
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Fig. 7 "Flow pattern of excess fiquid in an evaporator without clfosed ends.
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Fig. 8 Experimental result under reduced gravity condition aboard aircraft,

in which flow rate is controlled by on/off signals determined by the
difference in temperature between evaporator surface and vapor.
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Fig..9 Anvexperimental result unter reduced gravity condition aboard aircraft,
in which f_low rate is controlled by the difference in pressure between

liquid and vapor in the evaporator.
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Fig.10 Experimental result unter reduced gravity condition aboard aircraft,
in which flow rate is controlled by the difference in pressure between
liquid and vapor near. In this example, two evaporators are connected

in parailel.
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