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The built-in sensor bearing to measure shaft behavior of compressor for

air-conditioning
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Abstract - We developed a built-in sensor bearing to measure the rotor motion of a rolling piston
type compressor for the air conditioner. Because of needs for the high efficiency and long life span of
compressor, and the usage of altemative refrigerants, the operating condition of the compressor
becomes more severe. The accurate measurement of the rotor motion of the compressor can contribute
greatly to the design and analysis of the hydrodynamic bearing. However, it is difficuit to measure
accurately the shaft behavior of small compressor because of the small space for the sensor mount,
high temperature and pressure of compressor, oil mixed with refrigerant, and electromagnetic noise of
the motor. To overcome these difficulties, we develop the cylindrical capacitive sensor that is built in
the hydrodynamic bearing and calibrate the built-in sensor bearing indirectly through measuring the oil
relative permittivity. We measured the rotor motion as well as suction and discharge pressures in
various conditions. The several experimental results show that the developed built-in sensor bearing can
measure the rotor motion not only in steady state but also in transient state.
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Fig. 1. Small rotary compressor.

2 dFdNE 328 28 ¢5719 F AF
< 5487 fgte Hojyg HEY ¥%F% A
€3 39 AME AE ML AR ®
& hgd AAMe AHRE dY 9x, 5S4
R AN JZ FE ARG 4Y FXE T2
2ot FHE Fd R Y FHAMY &9 A
AXSG FY 2 ES 435S 4¥e B3to 24
st

2. HiOlE WY MM

21 HEE YHEFH HAM

AAEF HYAM s, & P29 HdAAd
HlEl 22 235 NAEE vlik PP 2AHL
£73 4 Ao Ao da AlgE0. FHE&F
MME dutd oz, ZAHEA o oy Wy A
2ol H7t 255 g2 AR Eiwe viA

R, FHYEE o 23Y ZHzxxd w9t
TE YAexe B anvt A2AY. 4] v
A, 71&9] 494 95 APAEFAME 2T
A FRAGEA FAC AAN SPHAE
= o gtetr] 18] ol Fig. 2. a)9 o] AAHA
538 ¥eE okElyg A (e 3 Q9R

RUBK IS RO ()

231

B, 2 TZ¥E Fig. 2. b)lA s} 2ol, 4789 41X
o, 7tE, agln HdE 9T oEFA HFA=
o] Fojzt}.

X=gain(C ,+C,~C,~C3)

Y=gain(c1+C2—C3—C4) (])

Cylindricul
Capacitive

Seasor
[¢] Cr

a) Schematics

b) Elements
Fig. 2. Cylindrical Capacitive Sensor.
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Fig. 3. Bearing, sensor, guard, and jig.
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Fig. 5. Assembled sensor, guard, jig in

bearing.
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Fig. 6. Built-in sensor bearing.
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b) Amplifier box
Fig. 7. Sensor amplifier for detecting
capacitance.

a) Circuit board
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Fig. 8. Experiment for oil permittivity.
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Fig. 11. Photos of experimental setup.
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a) Rotor orbits
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Fig. 14. Data of ON-OFF in 3 minute.
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1) MDP(Maximum delta pressure)
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2) MPR(Maximum pressure ratio)
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Fig. 16. Data of MPR test.
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