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Study on the Method of Reducing Discharge Temperature of

Refrigerant System with R32
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(Dalian Sanyo Compressor Co., Ltd., Dalian, 116033, China)

Abstract This paper analyzed theoretically the change of refrigerant system after replacement of R410 with R32. Such replacement
led to the increase of the discharge temperature of the system. The method of gas refrigerant injection was proposed to reduce the
discharge temperature. Some experiments were made to investigate the variation of refrigerant system on charging rate, capacity,
COP, discharge temperature after the replacement of R410A with R32. The results showed that, comparing with R410a system,
the capacity, COP and discharge temperature of R32 were increased, and the R32 system with gas refrigerant injection can reduce
effectively the discharge temperature, andincrease the capacity and COP. It can be concluded that R32 is a promising refrigerant
candidate, and the limitation brought by high discharge temperature of R32 can be broken with the gas refrigerant injection system.

Keywords Pyrology; R32; Gas injection; Discharge temperature; COP

B Tk A RS HIA B AR AR L, A
AIDVE YA 7= i e B A AR TR R, 56 ARG A
PR R BRI S . Rl (SRR o6
T IEERKHCFCs I RE, RS R22%%
HIA ], fEODP A ERHIHE F, REFIKGWP
B, AERASEDAT I TAE

R32/ENRATOAN — NG5, HAe Al
JUT AR AR R B B )R 2 P ok, T2 ATl
K5 PR EE SRR ST TRI2I M 25
RN AR AR SR B MR ARG R
F1EEVE RIS, AR324% B AR F R 5%
PAL T E IR . B, TR LA
PERIBE S, KRR —BHRAENH T 5. T
K, B MKGWPELK K ))& i K, ASHRAE
BR324 2 4 AP UE A2 LR (5 ALY, K EHT
FEHUA AT X R32JETF T HERESGUE . XA F]

WekE H . 2011488 723 H

IRV, WGEBRIAH, M2 BIFEHOKE:, eIt
TRE SRR 47, 45 REW], R32A
AL AN T T 552

1 R32BY4MIBEF M & IR
R321/EAR410AH 73 1 —Fl, HR410AHHLL,
BATERIE ST TEAF A S B RS AR IR RS B2 (1)
Fitk. S5 TR22. R410A SR32VFES I 5160 Hr
PR ARSI 7 AR TRIER2
MAEIREEE EF, R325R410A L S #4T,
R32M A I H10.87%, 78R 46 T 48 n
7.97%, BEARAERAETF2.69%, (H[FINF, HEAAWE
#521.97C, WAL E RE, LR
BT RS S B AT L . B SE R IR
SEULE T, R332 AR I A FAE RE RN 1 19 fg
0, TR A R HE R B v R ), BR324 5K



$33% F1
20124628

R32%% RS RHSIBEERN A EMR

Vol.33,No.1
February. 2012

A SR VAP U b s 7 N 1 PN /A N = B
PEHE B RGN TR 5 U
Yok B2 L v 0 ) R e M RUE Y, AR R Y
W BRI TR, AT Lk 3 B HE R
(PRSI TY i B B U RS IR 13 7 WA (S PPN B
AL AL RE, XA PRI T B A 530 T
ANRVAFAE R, FETUE% R, XS
HSI6 1 J7 THT 73 BT Ab UH TVEAE FRIRR32 R G
ULRE T TR RO o
F1 R32. R22ZR410AKIHIERIERR S bE

Tab.1 Physics character comparative of R32, R22 and R410A

IH R22 R410A R32
e CHCLF,  R32/R125 CH,F,
W/ C -40.8 -51.5 -51.7

Il A/ C 96 72.1 78.1
Il 71K J3/MPa 7.99 7.93 5.81
A ANHT R ANal Ik ANAT

HE s G G

GWP 1700 2100 675

ODP 0.034 0 0

JEE 7R o e 86.47 72.58 52.02
AER 78 1 0.84 0.6

2 R32, R22FKR410ATEIR4HE 3 LE
Tab.2 Refrigeration cycle character of R32, R22 and R410A

B R32/
3]
i H R22 R410A R32  R32/R2 RATOA
M= &
&/;[ij] 0.625 0998 1.018  62.88%  2.00%
/s
ﬂmiﬂ 2.146 3385 3472  61.79% 2.57%
JE B 343 339 341 -0.58% 0.59%
V=N El:=d
ﬁk}gﬂg 100.05 96.44 11841 18362 21.97
LR VAN
HlA T 3956 5595 6203 56.80% 10.87%
/(kI/m®)
= H 2
%;1;/%5 0.04 0.02813 0.03886 —2.85% 34.14%
FAA R T o 0
Yol (K kg) 15824 15739 241.05 52.33% 53.15%
BT AN
JE4ET) 1169 18219 1967.06 68.27%  7.97%
/(kJ/m?)
CoP 338  3.07 315 —6.82% 2.69%
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Fig.1 Equipment of enthalpy difference experiment
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Fig.2 Principle picture of experimental system
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Tab.3 Experimental conditions

e . FINRSE/C ENIREEC
T T e
1 FRUEEIS 35 - 27 19 R410A
2 ARl 7 6 20 15 R32
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Fig.3 p-h picture of gas injecting system
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Fig.5 Refrigeration charging confirm of R32
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Tab.4 Comparison of R32 and R410A
it A TR s CRBURA &) FIAIIER (BRI T)) COP WhER ZEREE WK HR
H "7 kg [(kW/(kJ/m®)) [(kW/(KW/m®)) JiE/°C /C /C /C
52 R410A 4 11.515 4767 2416 4896 381 1129 8443
mo R32 2.9 13.057 5.191 2515 49.92 433 1333 1093
B R410A - 4878 1742.052 2.8 - - - 89.89
#®  R32 - 5770 1919.312 3.01 - - - 11574
% g S 13.39% 8.89% 410% 1.96%  13.65% 18.07% 24.87K
X\J‘ R32/R410A . 0 . () . () . () . () . () . () .
o #% . . .
RIRAIOA 18.29% 10.18% 750% - - - 2585K
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Fig.6 Capacity comparison of R32 at gas-injection and
non-injection

L 2.7

& 23
Q F

r1.9

=25 -20 -15 -10 -5 01'5

ARRSE/C
E7 RR2EPSRIISFEH T COPKHHRE
Fig.7 COP comparison of R32 at gas-injection and
non-injection
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Fig.8 Discharge temperature comparison of R32 at
gas-injection and non-injection
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