WiFE:: Tx)L5— - IRIE

FEATURE : Energy and Environment

(fift35¢)

BIFREE - E— bR T OEGWP ST

MEER” - AIERT

Refrigeration Unit and Heat Pump using Low GWP Refrigerant
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Abstract

In recent years, the reduction of CO, emissions to prevent global warming has become a global challenge.
Hydrofluorocarbons (HFCs) are being regulated due to their high greenhouse effect; and, for heat source devices
such as refrigerators and heat pumps, early conversion to refrigerants with low global warming potential (GWP)
is required. This article introduces Kobe Steel's efforts to introduce low GWP refrigerants into refrigerators and
heat pumps, which includes the development of an inverter-driven semi-hermetic ammonia screw refrigerator

based on ammonia refrigerant and the adoption of R1234yf, or other refrigerants, for heat pumps.
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. Present refrigerant Target Target
Designated products (GWP) GWP -
. e R410A (2090) -
Room air conditioning R32 (675) 750 2018
Commercial air
conditioning R410A (2090) 750 2020
(offices & stores)
Condensi ts and R404A (3920)
oncensing untts an R410A (2090)
refrigeration units ( ) 1500 2025
> 1.5 kW) R407C (1774,
i CO, (1)
Cold storage warehouse R404A (3920)
100 2019
(> 50,000 m°) NH, (0)
Mobile air conditioning R134a (1430) 150 2023
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Fig.1 Two-stage ammonia semi-hermetic screw compressor
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Fig.2 Appearance of two-stage screw refrigerator iZF90A using

refrigerant R448A
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Table 2 Current HFC refrigerant and candidate of low GWP refrigerants

HFC HFO Blend HFO
Refrigerant R407E R134a R245fa R513A R454A R454C R1234yf R1234ze(E) 1233zd (E) R1224yd(Z)
GWP (ARS) 1425 1300 858 573 238 146 <1 <1 1 <1
Safety group”’ Al Al Bl Al AZL A2L A2L A2L Al Al
High pressure gas -, -, “ | Flammable | Flammable Specific Specific I g
safety act Inert gas Inert gas Inert gas Inert gas — — i e Inert gas Inert gas
Act on rational use
and proper Applicable | Applicable | Applicable | Applicable | Applicable | Applicable | Not applicable | Not applicable | Not applicable | Not applicabl
management of pplicable | Applicable pplicable pplicable | Applicable | Applicable ot applicable ot applicable ot applicable | Not applicable
fluorocarbons
Ez:t'":gr‘r’s'm -43.9°C -26.1°C 15.3°C -29.2°C -48.3°C -45.9°C -29.4°C -19.0C 18.3°C 14.6°C
"' At Lower toxicity, B Higher toxicity. 1: No flame propagation, 2L Lower flammability. 2! Flammable, 3: Higher flammability
™ Not applicable to high pressure gas safety act due to specification conditions
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