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Operation of Air-conditioning Machine with an Additional Condenser
Makoto GOTO, Koji TANIFUJI, Masahiro FUJITA,

Tomohiro YAMAUCHI, Kenji NAGATA,
Isao UENO and Tatsuya HASEGAWA*¢
*$ EcoTopia Scionce Institute, Nagoya University,

Furo-cho, Chikusa-ku, Nagoya-shi, Aichi, 464-8603 Japan

By installing an additional condenser on the air-conditioning machine designed for HCFC22, a
more efficient heat pump system could be operated with HFC134a as well as HCFC22 without
changing mineral lubricant oil. It was shown that COP for cooling operation was improved when

operating with HCFC22 and HFC134a. It was also shown that this heat pump system could be
operated at higher ambient temperature exceeding 50°C when operating with HFC134a.
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Fig.1 Configuration of experimental apparatus
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Evaporator Table1 Experimental conditio
Additional I VZ8\ \\I "
condenser § / . Additional Operation
\ Compressor | Refrigerant ol condenser mode
\ . . None Cooling
E:> |:> <}:| <::| HCFC22 | Mineraloil [——Ox i
None Cooling
Condenser HFC134a Mineral oil Installing Cooling
VS g | g
Capillary tube
v Refrigerant BRI TRIERIC LY COP AREICRS & 5 ik
N > Ll Efe, TORBRTILEREHRRE OB
% CEERIRIN T HCFC22 #5528 5 = & AR
o _ TET. BRI Y OBAICR T bR
Cooliog operation CTREE LTV VR AT R 2 S /T L
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(b) Heating operation

SZ

K X

Fig. 2 Circuit chart with an additional condenser
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Fig. 4 Temperature change of air and refrigerant at condenser HCFC22)
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Fig. 5 Temperature change of air and refrigerant at evaporator
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Table 2 Steady state experiment of air-conditioning machine

) Indoorunit  Tnlet| Outdoor unit %‘;’m @mpwt ;‘,‘,‘dietn;ﬂ
R T e umetair | temperature i Refrigerant
: rcl ‘ [MPal temperature
, cl k]

Dy | Wet Inlt | Outlet | Inlt | Outlet
HCFC22 249 | 204 294 52 737 | 0449 | 110 239
| | HOFOZeAC | 1 | 207 296 48 756 | 0443 | 140 229
HFC134a 250 | 210 274 73 500 | 0209 | o2 247
HFC134a+AC | 246 | 206 270 54 524 | 0284 | o083 223
HCFC22 273 | 196 299 89 646 | 0439 | 108 2438
, | HoFczeac | a6 | 195 282 86 665 | 0433 | 137 223
HFC134a 2711 | 204 299 106 | 44 | 029 | 074 26.2
HFC134a+AC | 270 | 201 303 99 490 | 0284 | 089 25.0

Table 3 Relative performance of air-conditioning machine

Relative | Relative
Case|  Refrigerant menfhcugced eml]::l;;e at Riélg%ve

power | evaporator
HCFC22 1.00 100 1.00
) HCFC22+AC 1.00 103 103
HFC134a 0.70 0.74 1.04
HFC134a+AC 069 0.77 113
HCFC22 1.00 1.00 1.00
5 HCFC22+AC 1.00 103 1.03
HFC134a 0.69 0.76 110
HFC134a+AC 067 081 121

U FRUZIR T biBaRERERHC L > T COP A3R L
TWAZ L, $£7= HFC134a D54 HCFC2 L9 %
COP M ELTWAZ LSRR TE 5.
IBRREHERR VA Z 2k COP AL L=m
1, BRI R REL LIz &iTdy, B kY
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ha. £/ HFC134a 215 Z & T COP AL
FEAILTOL B LS. RIITREAND &
912, HFCl34a ICEE#Z 5 Z LIT L BRI
BEIRLVTS. LrLl, R 2ITREIND LI
HCFC22 » [FIED HFC134a Z{# R4 5 & bioftt

& L TEEEOER TR L, R LTRSS
REND XD ITHBEENTBVT5. ZOHEBEHD
B S ARBB DR % EBl > T 572% COP 23E)
FLE=OTHS.

UEOBRITT Y THRXERACTHERTHZ LM
TE 5. X8@WM 2% 2Case 2 DT —F FRVTH
V- HCFC22 Lt HFCl34a % J =X ZR1.
HCFC22, HFCl34a W DBE S, EikEEfaes

(AC) %ZBRET D Z & THIEHN K VBREHIEh TV
DT Epbnd. EiEREHERLRET O L TH
ERIOE HHNT B0, EEEOEEIELLLTE
57, FIERITIIEBL TORNW I ENb)E. 48
EEIZRI L ChIBEERERA 0 ELOBV IR
V. HFC 134a DBATHEERIOES b L TEHY,
ZHUT L > THERENBADTARMELN TN S.
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IERERR A R E S LIRS, 185 CIIEERH e
LIRFEBBANVRD B 1= DRI E 70 V) 555
BNEFICBHEL 2N EX DS, UL, AET
BEIR_REHICF Y BTV —F a—T 2 FTHE
THEIZINT, BER LI-BTHE R, RN
iR & LTBIK £ 9 I HT T A7 908RE
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Fig. 8 Mollier diagram for HCFC22 and HFC134a
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Fig.9 Temperature difference of inlet and outlet air at indoor unit
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Table4 Operating cases using HFC134a instead of HCFC22 . B .
ARRXOIERIC ST 0, EEEEHT—F 4Rt L
Place . Installation Operation period SR
A company February 4, 2002 3years TFa» ?L“ v/ W%H:‘ %ﬁ%ﬁﬁtbf
B company | February 23,2002 [ 3years W T2N AR B TS ORI OR
C factory July 27, 2002 2years and 7months
D factory December 27, 2003 1years and 2months ®LTT.
SRRBOTRBYT, TOMEEPER T & B EXR
BIZ, KA U BERE L2\ HFC134a IZ AN (1) Ohguri, Y., Heat Pump Type Air Conditioner, US Patent
B2 TR OESAREITO Z &2k, R No.5937669, August 19, 1999.
BEtL7z. BT e~y Environment (in Japanese), 2003, 97.

(0 ZEmgicEREsR 2 BT 5 2 Licdk b, COP ¢
MEL, =RVF—HEEZMRADLNTED.
@ EFREEESRE I -2 RRIC BT, i
e U E AV e EREA HFCL34a 1A
TBRATHERNFRETHD. E-EDHE,
HCFC22 D& L L C COP i3 ERT 5. &
5T HFC134a DFsE L L THMKUREEDS 50CE 8 _ . . o
LB B = b ARG T, (5) Sekiya, A, “Realization of continual developing society and
refrigerant evaluation (in Japanese),” Heisei 14 seminar of
Japan Society of Refrigeration and Air Conditioning Engineers,
2002,515.

(3) The Heat Pump and Thermal Technology Center of Japan,
Non-Fron technologies (in Japanese), Ohmu-sha, 2004, 39 and
136.

(4)  John T. McMullan, Refrigeration and the environment - issues
and strategies for the future, Int. J. of Refrigeration, 25 (2002),
89-99.
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