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ABSTRACT: The,'-applications of multi air-conditioners into multiplex and high-rise buildings

. have been increased by replacing central air-conditioning systems. The pipe length and alti-

tude difference between the indoor and outdoor units can be increased based on installation
conditions, which may increase the possibility of flash gas generation at the expansion device
inlet. The flash gas generation causes rapid reduction of refrigerant flow rate passing through
the expansion device, yielding lower system efficiency. Accumulator heat exchangers have been
widely used in multi air-conditioners in order to minimize flash gas generation and obtain
-system reliability. However, the studies on the heat transfer characteristics and pressure drops
of accumulator heat exchangers are very limited in open literature. In this study, the heat
transfer rates and pressure drops of accumulator heat exchangers were measured with refrig-
erant flow rate and operating conditions by using R-22. The heat transfer rate increased with
the increase of refrigerant flow rate, while subcooling decreased. The heat- transfer rate en-
hanced with the reduction of inlet superheat and subcooling due to the increased temperature
difference between the accumulator and inner heat exchanger.
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Fig.'1 Configuration of the accumulator heat
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TFig. 2 Configuration of a refrigeration system
with an accumulator heat exchanger.

Table 1 Specifications -of the accumulator heat

exchanger

Parameter Specification
' Inner volume 4980 cc

Inner height 386.0 mm

Accumulator |y - diameter |~ 128.2mm
Tube diameter 19.05mm -

In heat Coil diameter 12.7 mm

exI::irang:r Coil length 1,388 mm

Bending diameter 31.0 mm
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Fig: 3 Schematic of the experimental setup.
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Table 2 Experimental parameters and ranges

Parameter Range
Mass flow rate 60~190kg/h
‘ Inlet superheat 0~12T
. Accumulator Inlet quality 09~1.0
Inlet pressure | 300~600 kPa
_ Inner heat |[Inlet subcooling 1~10T
- exchanger | Inlet pressure [1,600~2400kPa

T HdAEEY AP £31% o)A dx
84¢th. ASHRAE Guideline 2591 &g g7gs
g 23 BRALE 37% =304

Qarx, 1ax side = M X (Prgx, i~ Rigx, o) 49
qAHX, acside = My X (haé, ol - hac, i) (2)
3.83 3 na

31 AHEE, NUZE ¥ B s}

Fig.4t 39#%F W3 ne da@s] i3
Y clFEHIHAN Y FHEE WUE YE
o WFERgr] dFA Y 4EFE AYdee
Ztz} 1,900 kPa % 3.0C=Z, o|FEdH A7 7
dEE 40CT2 dASA #FAAMND 2PAA o
FEHoIE AT+AYE 400, 500 R 600kPaZ ¥
BA7IEN 48E FP3Hd. JuiFe F74
o} @A dnEr] JAY oJFEHIEHAMY &
AEEE A F7hete A% Usiued, &
¥l A dagr] iZY olFEdES ¢
Aege YulfFe 0655 Hl=Hsq F7dt
T AL YeEhAY. =, JuifFo] LA
ZPdME olFEdUIH YTFEHY F7tt &
7] dREEL Fade AYE U o
OB AT FIA=EE EAFA FAANL
2 A oFEHIH YTAHE F7HAA H
B, ojFEHolH 9TLE} desA HER U
FEaY7)e] 2EAT Fade dRHFo) F

360 T 1 T

320F O Pag,j =600kPa
a Pac. | =500 kPa

280 A Pac,| = 400 kPa

240

Gaux (W)

200

160

120 . 1 1 A i
50 75 100 125 150 175 200

m, (kg/h)

Fig. 4 Variation of the heat transfer rate with
refrigerant flow rate.
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Fig. 5 Variation of the subcooling and super-

heat differences. with refrigerant flow

rate.

237) W&ot}

Fig.5¢ Wol&%9 w3l g gdx 2 3
Yyztzel #Wsg v FIEHASH)E of
FedolE 4F AAEe T JId=oe X8
Yehin], FYBEHASC)E WRATHS] 97
FYREs} 27 FYREste] & vedoh 9
ujgael F7tsh g 9EPI) WA o FEH
ol dAEEe) F/tE BFex, FH
YaExe Fdzae dufge Zvteh ¥4
ZA2¥e ¢ 5 Uk B AYPo] ALY A@
71 W3Y A7 e FAeA 2 FWIE
A BT 0B/40E BAHE AHL U
Ehul k.

Fig.6% o|FEdolg AT Hd=s A=
so] e gAY E WIS Ui yrdm
B2 47N ¥ FYRTE ZZ 1,900
kPad 30T2 UAsA FANAL oltgd el
H A7 Hd5s gage we dmer) iR
8 olFEHoIEA Y dABEL AL ¢
F A olRE AFEBHH YTFYPe U
A 2PN oFEHolH YT FI=Y F&
£ oFBHH YTFLEE g2APoZH U
dwgriete] LE4E F7HA917] dEeltt of
FEoE 47 et FLYGAA o) Atwo-
phase)dEl 2 WS WA, Adngr] WPY o F
By olEoNe dHgge) F43 AP ¢
F AAh JFEHH YTFAES Zag ut
B ddgEe ASHA Fhee AYe vEh
o}, 4 AE olFME © oli}e dAYE

xac,i
092 096 100 .
320 Y T Y T T Lamm— g
280 | B—em 4
240k %\W
m, =185 kg
200 Py, ;=800 kPa g
160 1 l‘ L l. > "
320 5 T T T | e
g 280 | 4
z 240 |- .
© m,=155kgh . ‘
S 200 ‘ ah
[‘ Pag, | = 500 kPa
- 160 1 1 Y 1
-320 ey —
280 | m, = 9%6.0kgh - -
. Pac,1=400kPa |
240 :
200

160 A i Il Il
] 2 4 6 8 -10 12
SHag, i (°C)
Fig. 6 Variation of the heat transfer rate with
inlet superheat and quality.

o Z7be YehtA grstt

Kang®sl A¥@zajA, ojFEdolE A7
o] 4 (two-phase)d g H o] o}FEaoly <
FoMe dude REF HHZ oFEH
Wiz $9¥S ¢ 4 YUY olu, 49 o
AYye Yol FEAH e e A3
Soz o wud RgA SwsgAY Y2 Yy
= vgdes WA B & Ay o
oy} RERYr) SEdel FEY AsAe )
£ von YREaBIE 7t2AEY Wojsw
dage A gk old® o4 YA AE o]
SAME AFEUHH YTAEY ZAAAE W)
AR N dAGEE A st} Aok
SR, AREHNH YTAEE AS BAAF)
A =, ojFEd oy Wide 9date Yoz}
qol7] Nzad, Azte A#e ¥4 Yidm
871 Ao Yool ZA WRILEs F
Ne HSo TAHEN dHeEL FF3 37
o BuEu ik AW, oY LAX
& 4A WEANAYAAE BAGY) YSAY )
A4 gAxH)Y] WEd B APAHE At
gt , |

Fig.7€ o|F&doH 97 Hdxg AE W



WENLde 232 wE da2gr) WY oFEHIEH % 54 989

T T T
m, =185 kg/h
Pac, | =600 kPa ]

OG L] Ll L)

~ 2k m, =155kgh |
Q P = 500 kPa
» EF-D__Q__ - ac, |

a sl F R --B--B--“as-_--
@ 4

I /

2 o A H 'l L L 'l '

’ ©—0—-090—pg-—o. |
D,/ m, = 96.0 kg/h

/ 4 = 400 kPa
o Il N

0 2 ; (; :l 1I0 1.2 14
SHac,1 (°C)
Fig. 7 Variations of the superheat and sub-

cooling differences with inlet superheat
and quality.

so Be BYAEHF R FIEAY @3B Y
Bdt Wreas]) 4Fdde dgn By
= 47 1900kPad® 3.0C=Z dAFA §RA
AT oFEACH AT BAEs}F B2y o
3 ojFgdoly - &T7Ne FAEAE 3
g @ % o o oFEHCY ITF ¢
Ho) AAY ZAAAN JFEHH YT FIAE
b FasA =Y, wRdadsiste LA £

300 ——p——p——r——p——r————r————r—

280
O SHac,| =40°C
o [~~~ A SHgc,| =8.0°C ]
w240
2
o
20
200 =

180

SCIHX, i (°c)

Fig. 8 Variation of the heat transfer rate with
inlet subcooling.

1oz dugr] UAE oFEHIH A9
dAEE] FUHEHA Ho, ofFEHolH 79
EFAN Y Lx7t F7187 dEol,

o] FEHE AT7 FLFGNA o]Fdge
2 ¥gdd wz gdxzae dadse 4% U
B, 44 A= oddMe JdxAe EA
A @A doh ol oFEdH Y 7o AN
o] Juizk Fd Rl e o FEHolH RN
Zdss 2AE) AlFsy @y AseEe 2
BHE ZFolEV] HEelt F, olFEHoH YT
Ax7t AR A2 ot 439y FY3Fol
Z718A Jx1, 93 AE oldtoAE Fdws)
gro] EA5A ol

WEEARE7AM Y FYGEAE ofFEH | E
47 HEdEy Hid o uixdA Foide
BFE JEd S & F AN JRLE AFEHY
olE Mg FIEX Wiy wAZE, WEd
2y7)ge] 2xA F7te] BE dALEY F7
o 9% Rolth ojFEE oY Tt J¥GY
oz WsdA, AYgreze Aie 4@
WA ojFEoled e dAGES F712 o
FEdHoH A7 HEY99d drg £ F71
Z2& Heoltst, vA dAsA #XES ¢ £
Aet,

Fig. 8 WHdagy] gForse Adgd=x |
st wE dugr) WAY oFEHIHANY
dAGE U3 E vehdo Y% 155kg/h
2, URdugr)s ojFEdolHe 97 ¢¥S
2zt 1900kPa @ 500kPaZ YASA SAXAH
o dAYEES WREdudrle dF FYGgre

10 T Ll T ¥

.

ASH & ASC (°C)

O 4sCatSHy, (=40%C

i B ASCatSHy, =8.0°C

@ ASHatSHeg (=4.0°C

A ASH atSHyg =8.0°C
L L

0 2 4 3 8 10 12
scle. 1 (Dc)

Fig. 9 Variations of the superheat and sub-
cooling differences with inlet subcooling.



9% AE -4 - AFS - 48R

Fohsh WA Ba¥e ¢ & Utk WEIIE]
A7 4o YAY AN YT FYHES} 3
oA MY, WREaEr) QFLEE FaEA
go2H oFEHClH YTLES LEAI} 7
£87] BT B, FYFET} ¥ £3
zange FYFEs we 23, 53 $37|
&77t 9H8 4%HA F& LIZPANAN dn
@7 WY oFBACIHAAY d9LE A%
edEee ¢S Uk

Fig.0% WRga@r] 97 FYZEe W
te S HyREse] wse verad,
Wedmes] 97 FIAES F7Hgd w3}
gxisl BYAEAE 25 Fage ¢ 4 9
o QRS AT FYAEY Frbel wet
2Py YFLEE F2A HZz ynd
nE7\ AFEH|HANY LEAE FasH
g, oHY LERY BAE daPs] NBY
JdFEdHY dALEL F2APL2AH Fy
Z4ex % FYER 2T FAHA He Roloh

32 sl MsHist

Azd $AZA W3l ME o]FEHolgd
A Ay 73 E¥AE Fig 109 YepAoh
WREngr] gFese 48 g =s 1,900
kPa 2 30TZ, oJFEdolH YT HIEE 40
T2 FRAAFIEA FEHole dF el 400,
500 2 600kPagl A Yo f3Fe wE ¢
A7 542 4834 I HFY S71e &
A vl@dASF 272 AAFEHCIHANY ¢4¥A

120 T T T Y T T

100+ O Pac,1=400kPa
+ O Pac,1=500kPa
sol A Pac, (=600 kPa

6.0

AP, (kPa)

4.0

20 ==

60 80 100 120 140 160 180 200
m, (kg/h)

Fig. 10 Variation of the pressure drop in the
accumulator.

7t Fe#e ¢ & Utk TLY WuiHFRd
oM olFEH AN AHF3}E AFEH
H 47 449 Frte 84 #F2¥E &+ A
o olRAE AFECIH AT FFHo] FIY
wet 3l et Frhste] o FEHoIH WR
dlxe ¥ FEEEI FAR7] WFEelnt,

WEEn@rtd M GHFAE Yol iF] F
Ztek @A Frkste A%E JEhiAE, yRrd
ng7) GrolMe &y " AYgx dgte] o
& geEzate wggde A olrt Al
£, 2 493A A PeiiF HAA 210
kg/hol A N FIu@r|oxe 473 1.3kPa
2 2 AdF AA7F of$ iy g F%
A SHoA WELLB7AAM gyRBee F
A F Y Aoz BdErh

4. 48 B

YA 2 A e dudr) A
Y o|FEHolE M dHAGE, AdxE, H3F
T ¥ 4P AeHUIE Yo, v
I Ze& S 9.

(1) delf3Fy Fols ¥4 dzgr]) i3y
oJFEHolE N dACEE A FUste F
g JehiRoy, BYLEsed AdEE
43 S g4 F28L ¢ F U

(2) Sl EdHH 4T HI=It FaF o
2 du@y] WAy olFEHolEHAN dAg
g, 3i4=x ¢ AdERE BRFE A5 O
& A} EF, AFEHEH F Wrst I3E
go) 4 o]AHtwo-phase) AElR WHEHAN, ¢
@7 WgY ol EHIE g GALEE] F
A3 Azl 4 A= olFHeAE o o4
2l 9ALE F77F JeEhdA gsith

(3) Uidagr] 47 FIgxe F79 §4
dags] WAY olFEdolEdAe] dALE,
Y4ex ¢ Fdex 2% Zage o F 4
th YEA2d 34, AYdzst & £3x4
Boe FYerst ge 234, 53 227 27
71 @43 iR ge 2A4M dEEs] U
38 oJFEHIHY A5 o 2L ¢ + 4
el=

(4) d2g7) WY oFEHIEHANY U4
Zste YUl 37 2 AT AHe Zas



WEA2Ye SAXH B duagr] WFY ojFEANNY P5 54 991

7 e 3YE dshiAn, Wrdngs
AN gEFSE 2 AAF AAA A vl
7] W2l FHHY FPo)H WPATEI| A
J 9YPHE FAY 4+ Ae Rz godt

% 7

2 @7 AdrleFd 2147 ZEHA 47

AL ALY oldser A X AAsE A
Agws Ao st sYHRLH, o

A= gyt
Engsl
1. Meyer, J.P. and Wood, C.W., 2001, The

2.

3.

design and experimental verification of heat
exchanger accumulators used in small com-
mercially available air conditioning systems,
Int. J. Energy Research, Vol. 25, pp. 911-925.
Mei, V.C,, Chen, F.C. and Chen, T.D., 1996,
Experimental study of a liquid overfeeding
window air conditioner, ASHRAE Transac-
tions, Vol. 102, pp. 63-67.

Navarro-Esbri, J., Cabello, R. and Torrella,
E., 2005, Experimental evaluation of the in-
ternal heat exchanger influence on a vapour
compression plant energy efficiency working

with R22, R134a and R407C, Energy, Vol
30, pp. 621-636.

. Domanski, P. A., Didion, D. A. and Doyle, J.

P., 1994, Evaluation of suction-line/ liquid-
line heat exchange in the refrigeration cy-
cle, Int. J. Refrigeration, Vol. 17, pp. 487-493.

. Klein, S. A., Reindl, D. T. and Brownell, K,

2000, Refrigeration system performance using
liquid-suction heat exchangers, Int. J. Re-
frigeration, Vol. 23, pp. 588-596.

. Aprea, C., Ascani, M. and Rossi, F., 1999, A

criterion for predicting the possible advan-
tage of adopting a suction/liquid heat ex-
changer in refrigerating system, Applied
Thermal Engineering, Vol. 19, pp. 329-336.

. Gabrielli, C. and Vamling, L., 1998, Changes

in optimal distribution of heat exchanger area
between the evaporator and suction gas heat
exchanger when replacing R22 with R407C,
Int. J. Refrigeration, Vol. 28, pp. 440-451.

. ASHRAE, 1986, ASHRAE Guideline 2: Engi-

neering analysis of experimental data, AS-
HRAE, Atlanta (GA).

. Kang, H., 2006, The performance character-

istics of a refrigeration system with an ac-
cumulator heat exchanger, DS thesis, Korea
University, Seoul, Korea.



