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An Experimental Study on the Estimation of Oil Discharge Rate
from Inverter Rotary Compressor
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ABSTRACT

The inverter rotary compressor discharges refrigerant and compressor oil in air-conditioning systems. The compressor oil
which discharged form compressor decreases the efficiency of heat exchanger and affects the compressor operation. Recently,
several studies are in progress for reducing the compressor oil. Before the reduction of compressor oil discharge rate, the
quantitative measurement and evaluation method are required. In order to cope with this requirement we have developed the
measurement technic of oil discharge rate. The reliability assessment was carried out approximately 0.1% of the errors with
compressor performance indicators. The acceptable errors were to ensure the reliability of measurement technic. In the
experiment results at several conditions, The oil discharge rate of heating operation has been confirmed average 3.7 times more
than cooling operation. In this study the evaluation method and the experimental results of oil discharge rate in air-conditioning

systems are presented with various operating conditions.

1.M B Fhe AT B, ol Al2F Wi W 2ol A A
& Eolzr),
ool Algl tiite] QM ZEE| 4E7e A2 AY ool Alxg el e #g2 olojxl 24 m&at Al

o] W2 e TokoR ghEAA AAE ) wpgkos ) HAle] QoA FRg adolth i ool Alaw vl
SN R Aok BE TSl Yok Rl 2 1% 24 % B2 29l Yuss i t A7

A% ) EEELY, AsE 7 olRolXT glon] B8, el 0ole] BylRe] wat

AT et WA, 2EY 4E7] Woo) 5

4P S Felel -7 2 WANE A4 A

ok
1

_?L
2
K
s
A
N
2
>
rh
i
N
i)
i)
ot
L
Y
¥
0
o
3
oo
ﬁ"L
£
to
2
N
2
=
gl
A2
Eiv
(e

=} 7 ke AR

A9 kS 3183 Fanno 5282 Rdlgsto] A4kskel

G S o). 3714 581 2do] mAE el WullgEo] ujx=
w35 AL 2 7}

Hoon- AL Alg ol5] — B} IO A E O )

t  WAAA, E-mail : yjkim@skku,edu JFE AHEY] flste] R-22 Wuiet FHAE «d

2010 SMIIA AN LE3 YH ==, 201049 12& 2-3Y, |SX

28 SHINHMLE: M142, MBS, pp. 28~32, 2011(=2& 22Xk 2010.10.08, AAF2AZ X 2011.02.14)



olt{E 2Hz2| &F7| 2Y

4AGS(VG 56)9] BIFES AMgate] ©ol%w 0% 3.9%
7.1%, 10,1%0°] thato] AT AT} 9t ﬁ% HIIA|A
7h ASE sk BAI A4S WS 7IE WA ol
255, Aot Adas, ZAE dFRAE M| o
deo] 245, Y=t 245, A7t A2E 23hE
o] o] S7FEHS wrelioint, A A el =S Yuje]
72 T1ofl ARt Wa71e-9 A hAskar, ofof vl
o @ QO] A8/l st A7 Es] “143044 @m“
S[4]2 R-410A/POE329} R—410A/POE46 2.2l
st 7|-BAHE 2z o} AEAS =4
A5 Fgste] oY F=7t —7}3 £ 9Q

2 95l
olch, S Sl AN 9 olgeel dAE @
Wl 7hEe] AEE E7] 4R 09 AF B4 B
N, AEe 3 71 AL B UE7) W @

1=} [e)
CRE)

4 71% e s,
2 Al 4 715

W2 R-410a& ARSI
. ARE519 Otﬂ orz7] @
1,100 cc ot} ¢=719) Fi BEE 482 3.29
MPa ©]i1, AR Q] 852 43 cc/revelt},

Figure 12 @Y EEF 34 4X9 /fees Uehfa

Utk AF71A ESEH edS duiel EAA I =

g3t %’4‘3}@] %@7 o} 5&%1 —F}ﬂ | Atole] 6‘}‘%«1 <

%
7

of 91

A% % ek ¥ Aol A YE71E BLDC HELE A
%

al

Q]

=

o welg ol 3 ek, 0110173_ W 44 g
sfol QE7Iot Ajalslol pAskES dAskT, vt

A3p; ool 419k 3}40) Ze} ¢CD 7H2kE A XSt

SHIAME M4, M3=, 2011

0il (’ - ';,
Separator2 :
° K

—— - » Refrigerant gas
+ = =p Refrigerant oil
—— Gas+ oil

Accumulator

Compressor

Fig. 1 Schematic diagram of experimental apparatus

b) One side on/off Valves

Fig. 2 The experimental apparatus
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Fig. 3 The experiment procedure
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Table 1 The experimental conditions

Condition
Mode | No. | Variable [Dry bulb / Wet bulb]
Indoor Outdoor
1 Standard 27C/195C 35T/24°C
) 2 Overload 327T/215T 437/33T
Cooling —— —
3 | Low temp. 21C/15T 21C/15C
4 On/off 27C/195T 35T/24°C
5 Standard 20T/15C 7C/HT
] 6 Overload 21TC/15C 24C/18°TC
Heating —— —
7 | Low temp. 20C/15C 2T/NT
8 On/off 20T/15C 7C/HT
9 Frequency 58 Hz
Comp.
10 Frequency 72 Hz
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(a) The results of 58 Hz
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(b) The results of 72 Hz

Fig. 4 The oil flow rate in on/off condition
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Table 2 The experimental results
(a) The results of steady state

Case Discharge rate of refrigerant|Discharge rate of oil| OCR
[kg/hl [kg/hl [%]
1 360 521 1.42
2 342 9.7 2.76
3 288 0.67 0.23
4 315 9.77 3.0
5 570 4.7 7.28
6 280 5.38 19
(b) The results of on/off operating
Number of on/off 1 2 3 4

Discharge rate | Cooling | 121 | 667 | 667 | 76

of oil [kg/hl | Heating | 1164 | 421 52.0 430

Number of on/off 5 6 7
Cooling 76 6.67 76
Heating 43.4 43.0 42.2

Discharge rate
of oil [kg/hl

Cooling
8 o I Heating

OCR [%]
(0il Circulation Rate)

Standard Overload Lowtemp.

Fig. 5 The results of various conditions
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