Korean Journal of Air-Conditioning and Refrigeration Engineering

Vol. 27, No. 8 (2015), pp.402-408
http://dx.doi.org/10.6110/KJACR.2015.27.8.402

AlO| 22 Wi gE2|7]e 57 K2 A

Design of the Outlet-Port Tube of a Cyclone-Type Oil Separator for a Compressor

A4 QA (Seongil Jang)', & F(Joon Ahn)”

‘SRl etn oiete 1A S e, SRl eta A AN AR Fet
IDepartment of Mechanical Engineering, kookmin University, Seoul, 136-702, Korea
*School of Mechanical Systems Engineering, kookmin University, Seoul, 136-702, Korea

(Received May 19, 2015; revision received June 12, 2015; Accepted: June 17, 2015)

Abstract A series of numerical simulations have been carried out to study the performances of cyclone-type oil separators,

which are designed for refrigeration-system compressors. The corresponding working fluid is R22, which is a typical refrigerant,
whereby a mineral-oil droplet is supplied (Ed-highlight-My interpretation). The outlet-tube length in relation to the total chamber
volume is considered a design parameter. Depending on the tube length, the separation efficiency varies from 98.7% to
99.3%, while the predicted pressure drop is between 5.1 kPa and 6.4 kPa. Considering both the pressure drop and separation
efficiency, the length of the outlet-port tube of the separator is 152 mm.

Key words Oil separator(=2] 7]), Cyclone(A}°]E %), Separation efficiency(i-2| & &), Pressure drop(%=7d3})

+ Corresponding author, E-mail: jahn@kookmin.ac.kr

JlsMdy

Cp g2 A4

d A= 271 [m]

d D JAF Het A7) [m]

F, DS A ETY 3 [Nke]
9 o A T

n D ZAE B

Re clolE2g

u DAY X [ms]

u, DAY % [ms]

Y, DA o] dxnt 2 YAt AREE
aela 2x

p DAYl R [kg/m?]

Pp DA B (kg

m C A% [kg/m - s]

1. M &

o 233 Aoy gFutE 2ol iy WErE
g s Aol Tkt Adnk” oo 2o WE
715 W wigke] dojrt Ax e A A 7AW
7} =3kaljoF gkt arutak gafake] = &8 ol A
402

v o] RRE = 2o o] FrheHA, o
719 &+ &4S s @k =3 2571
Yoo} o] F3ksl= dolof YAyt AXHA §&5
7h ek A =gebH A BAskE oA AR S
7hettt 53 tid WErle] A5 71 S5
7] Al m&o] i1, A% JEe] HL I HYF7]
(Rotary compressor)s ol Agsta k. 314 b5
7l &8 5T A5 5T 457IEY g

go] ah?
olg} e S oaly] 8 FEIA EEH
W B3R S342 Bl g2 E A
1Y ey fReE ] AREd oA o
WAS e R $4E Balei Ao oz Azt
AN ZA D) webd oux dAgass =
5l517] el s Re AEe EowME s
G5a712 Aok g

71 QoA eB4E Hals)

A, F2 oA 1o
AFSEIT) Aol 2R WA §-Ea]7)
& G227} Ao 2R FES WA A

iy

o

7

o 2

U )

N
[-'O

Jo
S
AC)

¥
7

oN
Ky
TR

=2 [o
o I
et oL
=2
T
ot
N
>
5

O 1B o> -z Mz o
SR g o W

)
ol

(Eoof 1 N oo & o M

oX,
=2
24
N
N
e
2
%0,
RS

EDS



152mm 182mm

212mm

=1 Inlet =~ S :{Inlet —
152 mm g >
B 182mm < 212mm
340 mm 340mm (. 340mm
\: Outlet — | v_
| — Outlet +—>
Trap —|
St
r— —=" = —
122mm 182mm
C [
~>
152 mm 182mm
N
310m |
370 mn~Y
L
Outlet 7
v | —>
B Trap — |
N

Fig. 1 Computational domain.
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Fig. 2 Grid system.

Table 1 Inlet boundary conditions

Refrigerant flow rate 80 g/s
Oil particle flow rate 24 g/s
Refrigerant density 66.2 kg/m3
Density of oil 900 kg/m3
Oil particle mean diameter 10°m
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Fig. 3 Pathlines inside the oil separator.
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