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Application and exploration of low GWP refrigerant
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History of refrigerant development
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- European new F-Gas regulation (EU No 517/2014)
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HFC phasc downschedule ( CO2e basis, in% )
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GWP versus Density (pressure) of the main refrigerant groups
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Research on different refrigerants
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Research on different refrigerants

R134alE4t : KBUIKISEER1234ze515

w3 Z2ER  GWP HieE Ezei = HSED HSEE
R134a AT 1430 100.0% | 1000% | 1000% | 100.0% 100% 100.0% 67.2°C
R1234ze(E) A2L 7 1002% | 1002% | 100.1% | 100.2% 109% 74.9% 60.1°C
R1234yf A2L 4 94.8% 94.7% 95.8% 95.7% 123% 97.7% 58.4°C

TS SBRRE = 55°C, ZARE = 7°C, 18 = 5°C, ITHE = 8°C, EAH&MME = 1.0
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Research on different refrigerants
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Research on different refrigerants
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{RIZIEC60335-2-40LAK; GB 4706.32 , WF S BXHARMBALSE , 18 N BAR32EA)

m,=(4m3) xLFL=1.224kg

EW%Z.' ' Eﬁ&gzs%‘il:lf;;lj  HRRKQEEREFEM : - m2=(26m3) xLFL=7.956kg

AM=<m,, FZ=ERE , m3=(130m3) xLFL=39.78kg
M M SR EE RO e e At 0. RiFEM=m, i : }FIS05149:2014 , GB9237:2017 ,
%‘m 1SS lﬁg'ﬁﬁ'zﬁéﬂ\ﬂij HYSEFHETR RER32;5ME EN378:2016$1R AR FRLBANA2LLME
Hm,<Msm;, FEEIMENEXEK ; 7S B AILABIT R RRAYI .56 ;
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Research on different refrigerants

R134a/R410ARIES(K : HuKHNERABR2908EER7 44,418
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*u ‘?z\ﬁu gié E%'II LFL GWP ;#"ﬁinang ||Eﬁf§':l§ Ilﬁﬁ,fjj 25 OC%EWE‘E ﬁﬁ?ﬁ’iﬁﬁg
! 245 kg/m3  (AR4) °C °C MPa 4 kg/m3 kJ/kg

R134a Al NF 1430 -26 101.1 4.07 4.17 215.0

VR L
R290 A% A3 0.038 3 -42 96.74 4.25 1.80 410.5 ki,

Nz

R410A Al NF 2088 -52 71.34 4.81 2.97 256.7

R744 Z—&{Lix Al NF 1 -78 30.98 7.38 1.80 #J386.9 < =mAK
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Design and Development of r32 Refrigerant Products
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IS ( Constant oxygen ) (0.3~0.6kg/m?)
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Design and Development of r32 Refrigerant Products
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Design and Development of r32 Refrigerant Products
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Design and Development of r32 Refrigerant Products
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Exploration Direction of New Refrigerant
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