IBEREHERR & AL V- ZEE A R

% Ak *1, i

7
K H

T2

=,k EOE 5k, N R
, b ¥ %1“,-Efﬁ)lzé~m

Operation of air-conditioning machine with an additional condenser

Makoto GOTO, Koji TANIFUJI, Masahiro FUJITA, Tomohiro YAMAUCHI,
Kenji NAGATA, Isao UENO and Tatsuya HASEGAWA

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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Table 1 Experimental conditions

. . Additional Operation
Refiigerant Oil condenser mode
. . None Cooling

HCFC22 Mineral oil Tnstall Cooling
None Cooling

HFC134a Mineral oil Installing Cooling

Installing Heating
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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
(HCFC22)
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Table 2 Steady state experiment of air-conditioning machine

Indoorunit  Inlet| Outdoorunit %ﬁﬁﬁﬁ (““mﬁgﬁ%mmt gﬁiﬁ

Case Refrigerant ar temperatl[irce] mrgiiisgme temperafure ; Refrigerant

- [MP] temperature
[c) el

Dry Wet Inlet Outlet Inlet Outlet

HCFC22 249 204 294 52 73.7 0.449 1.10 239
HCFC22+AC 25.1 20.7 29.6 48 75.6 0.443 1.40 22.9
' HFC134a 25.0 21.0 274 7.3 50.0 0.299 0.72 24.7
HFC134a+AC 246 20.6 270 54 524 0284 0.83 22.3
HCFC22 27.3 19.6 299 89 64.6 0439 1.08 24.8
HCFC22+AC 26.6 195 282 86 66.5 0433 1.37 22.3
? HFC134a 27.1 20.4 29.9 10.6 4.4 0.296 0.74 26.2
HFC134a+AC 270 20.1 30.3 99 490 0.284 0.89 250

Table 3 Relative performance of air-conditioning machine

Relative | Relative
Case|  Refrigerant 00;:‘;;}5(1 excllll:I?;e at R%%tge
power | evaporator
HCFC22 1.00 1.00 1.00
HCFC22+AC 1.00 1.03 1.03
' HFC134a 0.70 0.74 1.04
HFC134a+AC 0.69 0.77 1.13
HCFC22 1.00 1.00 1.00
HCFC22+AC 1.00 1.03 1.03
? HFC134a 0.69 0.76 1.10
HFC134a+AC 0.67 0.81 121

WU T bRz < L > T COP A3 L
TWAHZ L, 7= HFC134a 57 HCFC22 L0 %
COP N ELTCWA Z LR TE 5.

IERREENEER A WD Z Lk v COP A\ L L7=d
1%, BEERSRE I REL L2 Licky, Wik
WREIS I, ZIERROBCIHRENE LT LB X 5
5. E£7- HFC134a V52 & T COP A kL
THRIFLLFOL B Z DD, R 3ITREND X
212, HFC134a |TE R 5 2 SIC L 0 A8
WEITEADT 5. L, £ 2S5 L9012
HCFC22 & [FAlE:0D HFC134a 295 & iRt

& USO8 L, fiske LT 31
IREND X ITIHEE NIRRT 5. ZOWEE D
DI ABEDI D % A>T A725 COP A1)
EL7=0THS.

P EOEmITE Y X E VTGS 5 2 &M
T&%., M8@0) (252 Case 2 DT —H & ATHY
/= HCFC22 & HFCl34a OF U T#RX %2R,
HCFC22, HFCl134a WWTILOGE S, B3R G
(AC) ARXIET D Z & TN X viEmA ST
DT ENND. FlER s A iE T H 2 L TR
JFERIDEDEENT 573, EaSEOERIZE b L TE
59, ERICITEEL QW E3bnnd. £
EVEEIZRE L Ch B I LoE IR B
V. HFC 134a OETHEERIOE) S L TEY,
ZHUS L > HEEIDBD T 2RDF 5N TN D.
3+5 HFCl134a COREERER

IBRREENERS A RRE T D 2 L1, Bk O ERR A K
LT HIELEMTHD. WERORRIEREDT=D
(T K& < LTG0 CIIREIRH S e
EFRFEERINN VIO D 1o ORI E < T2 0 22
WIEFICEEL 2 EE 26D, L, AHZET
ISR L IR BT Y —F o —T T 5%
T ZINT, B3R LB R, BRI &
HIcERESRR & LTEIK X O IZHR AR QDB 7= ohgE
RRZBENE UV, T2, BEEROEZER DT
DIZEEDO BRSNS B354, WREHL

i6i




Without AC
With AC

-| T T T T T T T T 1 T 7T T 1
10 L300 s )
100 -
a
-9
=
2
=1
o
w
2
o
1] 1] \ !
1§ kb
[ 0
........... | | | .
i 50 4
Enthalpy (kJ/kg)
(@ HCFC22
T T T T [ T T T T T T T T | 1
100 anec 1.8 kel —{
| /
a
-9
=
2
E s0°C
2
o
Bl
05 075
|

L L L L T T I T T |
200 250 300 350 400 450

Enthalpy (kJ/kg)

(b) HFC134a

Fig. 8 Mollier diagram for HCFC22 and HFC134a
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Table4 Operating cases using HFC134a instead of HCFC22

Place Installation Operation period
A company February 4, 2002 3years
B company February 23, 2002 3years
C factory July 27, 2002 2years and 7months
D factory December 27, 2003 lyears and 2months
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