#33% F£34
2012468

XEHS: 0253-4339(2012) 03-0026-05
doi: 10.3969/j.issn. 0253-4339. 2012. 03. 026

HFE143ml:& 55 A48 14 R & L SHFC134ar9 18R ge X b
gk B F FRLF
(EBRBERFFHASEBHARRAT LiE 200240)

Vol.33,No.3
June. 2012

# % F R

Journal of Refrigeration

# E HFE43mut—FoBr BRI, H T A A DG T 20 Rk . 7E) 2 & SCRk ISl L, Z1)H THFE143mff
HAIHEE A, IR L S HFC I 34alf W ALHA IR IR HE AT T 3R 20 . PRBCRIVES . TH S K W] HFE143m
MIZ4T R & THFC134a, RS TOUT, AL i i A 5 FICOP 2 Bl HE 5 2.9% F13.6%,  7E [ 52 Fe 4 WL H 113k 4
(25C) LBLF, HA7 TR HIA S ARICOPA I 512.9%M1116.6%, FEHFC134af i e A FIEA) o

KR LA, BEIA R, HFE143m; #3bERE; 1R MERe

hESES: TB612 CERFRIRES: A

Thermophysical Properties of Refrigerant HFE143m and Comparison of

its Theoretical Cycle Performance to HFC134a
Liang Yuanyuan Zhao Yu Chen Jiangping

(Institute of Refrigeration and Cryogenics, Shanghai Jiao Tong University, Shanghai, 200240, China)

Abstract HFE143m is a novel environment friendly refrigerant, but domestic research on it is very limited. Thermophysical
properties correlations of HFE143m and comparison of cycle performance between HFC134a and HFE143m are given in this paper.
The results show that the operating pressure of HFE143m is lower than that of HFC134a. The per unit mass cooling capacity and the
coefficient of performance (COP) are improved 2.9% and 3.6%, respectively, under the isentropic compression condition. The per

unit mass cooling capacity and the COP are improved 2.9% and 16.6%, respectively, when the compressor outlet superheat is 25°C.

This novel refrigerant has the potential to replace HFC134a.
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Tab.1 Comparison of basic physical properties

H%H  p./MPa  ODP GWP  LFL-UFL
HFC134a 4.059 0 1300 -
HFE143m 3.641 0 680 10.5-23.5

waeF ol M/(gmol)  T/C T/C
HFCl134a  CF,CHF 102.03 -26.5 101.6
HFE143m  CF,OCH, 100.04 -24.0 104.8
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Tab.2 Numerical constants in equation of vapor-pressure
correlation

a, a, a, a,

—7.325712 1.050804 0.588035 —5.461496
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Tab.3 Numerical constants in equation of liquid equation

i a, c, d.

0 43.0324 0.092242 0.229411

1 —=73.8014 —0.141198 0.510179

2 29.7556 —0.145531 —0.600009

3 - - 0.421271
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Tab.4 Numerical constants in gas equation of state
i b, c d, k,k,
1 2.31999 0.583774 —-0.257111
2 3.19697 0.545129 8
3 —2.58086 —0.125585 13
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Tab.5 Numerical constants in eq (5)

a’ ~4.992402 al 10.48251

a, 4.291476 n, 1.048309

al 3.021394 n, 3.05317

al 2.88998 n, 11.4228

al 4.474243 n, 5.042815

al 8.139803
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Tab.6 Numerical constants in eq (6)

i a, 3 d, e,
1 3.619341X10! -0.5 2
2 —1.657 693X 10! 0 1
3 —4.628 820X 1072 0 3
4 3.236 354 X107 0 6
5 —7.656 026X 107! 1.5 1
6 1.367 865X 107! 2 1
7 —4.246 291 X102 2 2
8 —6.982 597X 10! 2.75 1 1
9 —7.886 438X 10! 0.75 3 1
10 3.946 726 X102 -0.75 5 1
11 —1.591 429X 102 0.5 7 1
12 —8.206 108X 1072 6.5 1 2
13 —1.302 034X 10! 6.5 2 2
14 1.503 790X 107! 0.5 3 2
15 2.417 858 X101 45.5 2 3
16 —1.207 285X 102 25.25 3 3
17 —5.760 965X 1073 10.5 5 3
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Tab.7 Cycle calculations of HFE143m and HFC134a

fi] 72 PR 4L

B4 L S0 4 S (25°C)
A HFCl34a HFE143m HFCl34a HFE143m
R JI/MPa 02928  0.2583  0.2928  0.2583
WL Ji/MPa - 1.3179 1.1217 1.3179 1.1217
PERASNIE

/(kl/kg) 263.9 257.96 263.9 257.96
R A LA

(kl/kg) 403.07  401.19  403.07  401.19
SE S B
Mi%m HE 0.071 0.082 0.071 0.082
7%/ (m*/kg)
FEZ4ERLH DR

1E/C 59.9 64.02 75 75
TR4EHLH E9

(KI/kg) 43526  433.16 45227  444.63
LA T YA

6 11/ (k) kg) 139.17 14323 139.17  143.23
AN AR

641/ (kJ/m) 1960.1  1746.71  1960.1  1746.71
A YA
. 32.19 31.97 492 43.44
FIFETN/ (KI/kg)

CcopP 432 4.48 2.83 3.3
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Fig.2 Comparison of Igp-h diagram on the isentropic
compression condition
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Fig.3 Comparison of 1gp-/ diagram in the fixed compressor
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