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R440A(R-290/134a/152a ), R441A(R-170/290/600a/600), R444A(R-32/152a/1234ze(E)), 
R445A(R-744/134a/1234ze(E) R-1234yf/134a) (ANSI/ASHRAE Standard 34-2019). 

-

- -

-

:

1. General framework for revising class A3 refrigerant charge limits a discussion/
D. Colbourne, K.O. Suen, T.-X. Li, I. Vince, A. Vonsild; [c.2];
2. ANSI/ASHRAE Standard 34-2019, [c.10;11];
3. Vapor liquid equilibria for binary system of 2,3,3,3-tetrafluoroprop-1-ene (HFO-1234yf) + 
isobutane (HC-600a), [c.4].

R134a R440A R441A R444A R445A R451A

(ODP)
(GWP)

(C )
(Bar)

(kg\m3)
- kg\m3 C

- kg\m3 C
kg\kmol)

-15 C kj\kg)

0
1430
101.1
41
511.9
1206.7
32.4
102
209

0
144
112.7
45
368.8
897.6
18.7
66.2
327.2

0
5
188.5
45
222
897
18.7
48.3
262.9

0
89
102.2
42
481.9
1100.8
29.0
96.7
223.5

0
118
109.4
50
367.7
915.4
20.3
66.2
256.3

0
133
105.4
3.4
479
1102.9
37.3
112.7
222.8
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