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Development of Micro Brushless-DC Motor Pumps

by Yoshio MIYAKE, Yasutaka KONISHI, & Hiroshi UCHIDA

Two types of compact, brushless-DC canned motor pumps have been developed for use with various systems and equipment that are
operated at flow rates of 3 L/min or less and under a total head of 10 m or below. Although there are many pumps in this class, namely
positive displacement and turbo types, available in the market, there have been few that were compact and lightweight, and featuring
high efficiency, long life, and low pulsation. Development of two pumps was carried out in parallel, that of a traditional centrifugal
pump optimally configured to realize these concepts, and that of a gear pump for small flow rate application. These pumps are effective
for use with compact systems and equipment which are operated long hours. Preparation is underway to release these pumps into the
fuel cell, solar-energy-generation system, air conditioning and heat recovery system, and micro air-cooling system markets.

Keywords: Brushless-DC, Centrifugal pump, Gear pump, Permanent magnet rotor, Neodymium, Low pulsation, Friction loss, Canned motor,
Impeller, Micro-pump
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Table 1 Rotational speed and dimensions
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Reference New model Old model
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Rotational speed 8500 4500
TIRHELE mm
Impeller diameter 21 42
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Rotor magnet diameter
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Table 2 Specifications

Ko7
Pump

sk
Type

WERY T
Centrifugal pump

FYRT
Gear pump

BaieZr
Location

EBW

Indoor

FWAHRE C
Ambient temp.

= 10~60

ik C
Liquid temp.

0~60

Mz min !

Rotational speed

0~1000

TR
ok
Main part
material

Gear

PEEK

WNr— 7
Inner casing

PEEK

A4 FTFL—F
Side plate

tI3IvIA
Ceramic

IR

Impeller

PPE

r—vrr7
Casing

PPE

POM

VT =T
Rear casing

PPE

POM

sz

Bearing

PEEK/t 73 v/ A
PEEK/Ceramic

PEEK/SUS304

F i
Shaft

SUS304

-5
Motor

e
Type

77V VADCHFy ¥ FE—%
Brushless DC canned motor

L
Pole

BRI
FI AN
Drive unit

iRl
Power supply

DC42V (£8V)

[ i 30 1) B £
Rotational speed
control signal

DC1~5V
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