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Evaluation of the operating reliability on the concurrent heating-cooling
system air conditioner for different refrigerant flow rates with high-head
and long-line conditions

Seung-Chan Lee*, Tae-An Kim", Sangjin Tae"", Gyooha Jung**, Jemyung Moon"",
Youn-Jea Kim'
*Graduate School, Sungkyunkwan University, Suwon 440-746, Korea
MDigital Appliance Division, System Air Conditioning, Samsung Electronics Co., Ltd., Suwon 442-742, Korea
' School of Mechanical Engineering, Sungkyunkwan University, Suwon 440-746, Korea

ABSTRACT: The heating and cooling performances of system multi-air conditioner for
various refrigerant flow rates with high-head and long-line conditions are experimentally
investigated. The maximum head and tube length were 110 m and 1000 m, and the two
different adjustments of refrigerant flow rates were +20 % and -20 96, respectively. The
experimental system was composed of 4 outdoor units with module systems, and 13 indoor
units which were joined with the mode change unit by single-tube circuit. Field tests
without indoor and outdoor temperature control were performed in a general office building
with two different refrigerant flow rates. Especially, the oil level in the compressor was
normally maintained at the safety zone. Experimental results were prepared on the p-h

diagram.

Key words: System multi-air conditioner (A28l HE] of|o]A) refrigerant flow rates (Y3
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Fig. 1 Schematic diagram of the experimental

system
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Fig. 2 Schematic of the experimental

unit system
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Table 1 List of reliability test

Test ) Indoor Unit
Test List ; ;

No. Cooling | Heating

1 All Room Cooling 13

2 1:1 Cooling and Heating 6 6

3 Cooling-Heating -Cooling 8

4 Heating-Cooling -Heating 8 4

5 Long-Line Cooling 1

6 Stop-Cooling-Cooling 8

7 Cooling-Stop—Cooling 8

8 Cooling-Cooling-Stop 8

9 Cooling-Stop-Stop 4

10 Cooling (1)-Stop-Stop 1

1 All (5 rmn‘) —> 13 > 1

One Room Cooling
12 12 hr Stop — Cooling 13

7] 4F719 SER¥EE SAS] st @l
(thermocouple) & A AR o dF7]19 2dfH
o odwF wgtE #AFy] st 7 &
of 7}A 34 (sight glass)S W&ol CCD7HH#=
Azste] 10 919 o457 eddd ¥stE #F
sttt Wolse A7) 4012 Yol 40 kg, Bl
) el 127 kg, & 167 kgs 7]E YuFo
2 apdvk wid el 127 kgol diske] 20
%(254 kg)E EF, 3lF sto] Hyvl ZxedA
Z Wi 1924 kg, H5Wu] 24004 F W)
% 1416 kg 22 A3}

2 A= dF AP S4S HAdig A

Al =" AAl ARE EXF AR Al

3.1 et -olEm(p-h) ME

HGdmrt vs ad 2y 457 2E 29 2
E7F molA REQ o] dEHY EEF Vb
o] &Vt Eold ZE&AQ A|lxado] fLAE 4
itk Fig. 3(a)v Adyvl =7dA Ay
FH A FEVY T ox, dF7e 4 2
T, $F719 E7% dolHE 7utew oo
A9l Alo]F AElE p-h AXo] Yeld 1go]
b mua Aud Ax 2@ E A]JAES A
AH oz kA=A Alo]F S Ho]Fal ) Fig
3b)= Ayv =A0A AAdIY 1] p-h A
T2 Uehd 2¥8e]H Fig. 3(0)x %549 =4
oA AP +He] p-h A=E e 190

(b) +20 % All room cooling

(c) 20 % All room cooling

Fig. 3 P-h diagram
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Table 2 Temperature of indoors Al ™ P T——
| -

MCU #1 | MCU #2 | MCU #3

operatin,
pmodeg () () (C
01112]|314|5/6|7/8]9/1011/12 5 _ _
aq [set temp| 18] 18] [ 18] 18] 18] 18] 18] 18] 18| 18/ 18] 18 o i R iy e
Boom | temp [ 16]19] 7119] 16| 17| 15| 16| 19] 21 18| 20| 26 ' /
OO | pvain |16 5| | 5|14/ 15(14[14| 5| 5| 5| 5] 8
Coolingl g oue| 16 8| F | 10] 14| 15] 14 12 12| 10| 8| 8| 11
Long set temp 18
Line | 0P OFF %
. Eva in 7
Cooling Eva out 17

+20 % |set temp| 18] 18| 18] 18| 18] 18| 18| 18| 18| 18| 18| 18] 18
All | temp |22|21|21|17|22|22|23|21| 19| 21| 20| 20| 24

Room | Evain | 6|5/ 6|8|6|7/6|6|5|6|6|6)10 Fig. 4 Visualization of oil level through sight
Cooling| Eva out | 11| 11] 12 8| 12/12| 11} 12 9| 11| 11] 10 15

+20 % [set tomp 8 glass on compressors.

Long | temp OFF 19 N ~ )
Line | Eva in 9 A oHE §8&2 el Hlgte] "olx x|k A
Cooling| Eva out 9 s Ast glol o] Thsdttte AS &
20 % |set temp] 18] 18] 18] 18] 18] 18] 18] 18] 18] 18] 18] 18| 18 ooy

All | temp |21|23|22|20|19|20| 18| 19| 24| 23| 23| 24| 25 oA
Room | Evain [ 9| 8|9|7|7|8|7|7|7|7| 7| 7|1
Cooling| Eva out|10[10| 9| 7| 8| 8| 7| 8151313 10| 15 33 Qo «e
=20 % |set temp 18 .. ‘_ _ _ G w _
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Fig. 6 Comparison of oil level
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