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Theoretical and experimental study on a novel mixture
refrigerant of R161+ R227ea

ZHU Zhrwei, HAN Xiao-hong, SUN Jie, CHEN Guang-ming
(Institute of Refrigeration and Cryogenics, Zhejiang University, H angzhou 310027, China)

Abstract: R161 with excellent cycle performance was employed as the main component and R227ea was ir
troduced as an antiflaming component. A new refrigerant with good cycle performance and safety perform-
ance was found to replace the traditional refrigerant R22 by optimizing the composition of R161 and R227ea
based on the principle of complementary advantages. A program combined with REFPROP 7.0 was wrote
to calculate the thermodynamic property and cycle performance. The cycle performances of R161+ R227ea
and R407C were conducted on the electric calorimeter apparatus. The theoretical and ex perimental analysis
show that the refrigerating capacity and power consumption of the new refrigerant is lower than R407C,
while the coefficient of performance (COP) is equal to R407C and the discharge temperature is about 5 C
lower than R407C. The novel mixture refrigerant has the potential to replace R407C and R22.
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1
Tab. 1 Basic properties for different pure refrigerants and mixed refrigerant
t,/ C t,/ C ta/ C tel C  po/MPa GWP ODP At/ C
R22 - 40. 81 — — 96.15 4.990 86.47 1700 0.04 0
R125 - 48.09 — — 66.02 3.618 120. 02 3200 O 0
R32 -51.65 — — 7811 5.782 52.02 580 0 0
R134a - 26.07 — — 101.06 4.059 102. 03 1300 0O 0
R161 -37.10 — — 102.20 4.700 48.06 12 0 0
R227ea - 16.45 — — 101.65 2.926 170. 03 2050 O 0
R407C — —43.81 -36.72 86.03 4.630 86.20 1526 0 7.09
R161+ R227ea — —33.82 - 30.60 102.30 4.474 73.86 1004 0 3.22
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, R161+ R227ea
R407C R22 P 13 ,
2, ,R407C R22
,  RI161+ R227ea R22 0 h
R227ea
e 3 rh
2:5 i : 518;2R227ca Fig.3 ph diagram of theoretical cycle
) ~R22
k| NIST REFPROP 7.0
= : R27ea COP  R22
0:5~ R22 98%, R161 COP R22
0.0 L L  — 102%, , Rl61 R227ea
=20 0 20 40 60
1/'C s R227ea s R161
, R161 COP |
2 Ri1e6l R407C R22
) ¢ ] R227ea . R
Fig.2  Saturated vapor pressure curves of R161 mix
ture, R407C and R22 ’
R22
) 2.2
NIST REFPROP 7.0
R R161+ R227ea 51.37 48.7
GWP G R40TC , hao7c !
_ R407C ’ 14.8 em”,
RA07C, 2 80 r/s), 2, 2]
2.3
2.1 , NIST
3 REFPROP 7.0 , R161+
: Pu=pelpe hoz hit R227ea 51.37 48.7 R407C
(hoom )/ T, Qo= (hi- hs) * g, ’ 3
P= (hi= hi) * g, wo= (ha - 23 R , R227ea+ R161
h) 11, COP= Qu/P. . p. cop RA07C
COP, R407C ,
9P€ D) h
N rL] s gm ’
. R , R227ea+ R 161
: te= 54.4 C, 3.3 R407C, R407C 75% .
C, te=7.2 C, 11.1,°C, ’



1792 oLk F F R(IFEMNR %42 %
2 R407C R227ea+ R161
Tab.2 Cycle performance of R407C and R227ea+ R161 at standard condition
CoP Qo/ W P/W t,/ C w,/(kJ* m %) p./MPa p./MPa Py
R407C 2.464 2 146 870.79 90.73 3938 0.65 2.26 3.587
R227ea+ R161 2.539 1597 629.24 82.60 2934 0.46 1.65 3.587
3
Tab.3 Cycle performance of two refrigerants at different condition
L C < Ccop Qo W P/IW w,/(kJ* m3) 1,/C Py

40 - 10 2.298 938. 13 408.25 1 745 71.7 4.64

40 0 3.054 1 406. 59 460.56 2 571 67.2 3.22

40 10 4.223 2 025. 45 479.62 3 662 63.5 2.32

fa2feat RIGL 56 10 1806 836.95  463.45 1581 83.5 5.96
50 0 2.329 1 265.70 543.47 2 340 79.2 4.14

50 10 3.072 1 834. 30 597.06 3343 75.5 2.98

40 - 10 2.278 1301. 31 571.15 2 415 80. 6 4.54

40 0 2.964 1 884. 88 635.93 3 445 74. 8 3.24

40 10 4.087 2 704. 53 661.74 4 889 69.5 2.34

Rao7c 50 - 10 1.785 1161.99 650.93 2 188 93.7 5.83

50 0 2.257 1 695.03 751.00 3 131 88.0 4.16

50 10 2.970 2 445.97 823.54 4 457 82.8 3.00

2
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