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Preliminary Study on Development of a Small~sized Mechanical Pump
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Abstract This report describes the development of a small-sized mechanical pump. The pump can be used
in thermal control systems, such as mechanical pumped loops (MPL) of spacecrafts. This pump has
following three features. 1) Ammonia used as working fluid. 2) Small sized design for spacecrafts. 3) Axial
typs motor used for driving gear. The trochoid gear miniaturized the pump with the sxternal diameter of
48[mm], the thickness of 19{mm] and weight of 150[gl. As a result of the performance test, 0.5 [L/min]
flow rate, 45[kPa] of total pressure and 2[MPa] withstand pressure were achieved. .
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Trial mode TSTG103-1,2
Gear Shape Trochoid
Motor Type Axial
Weight 150g
Size 48mm X 19mm
Total Pressure 45kPa@0.5L/min
Flow Rate 0.1L/min to
0.5 L/min
Revolution Speed 4000rpm to
6200 rpm
Withstand Pressure 2MPa
Casing Material ASTM B348 GR5
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Fig. 1: Performance curve of Trial Model

Photo 1: Flat and small-sized mechanical pump

i QTSTG103-1

Flow rate [L/min]
o
>

o
S

02

ATSTG103-2 t

6000

4000

Retational speed[r/min]

o
=]
=}
S

0 20 40

60 80 100

Tetal Pressure [kPal

This document is provided by JAXA.



TRRI6FLE A BAIFFEAE T B PR LA AR & RIS & — A TH R R — 23

Photo 2: Test equipment of MPL
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(a); MPL with Radiator (b): MPL with Heat Load

Fig. 2: Example of Simple Thermal Analysis
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