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Thermal Purging and Adsorption System for Centrifugal Refrigerating Machines

by Hideaki YAGISHITA

The Guidline for Prevention of Refrigerant Leakage from Refrigerating and Air-conditioning Equipment and Systems (JRA
GL-14:2010) was established in Japan on September the 28, 2010. This guideline, made referring to the EU F-gas Regulation, is
designed to reduce direct impact on the environment by high-efficiency refrigerating equipment and machines, as well as to reduce the
same by refrigerant leakage. The following introduces newly developed low-pressure refrigerant products for centrifugal refrigerating
machines. These refrigerants are made reusable by an adsorption process using activated carbon, enabling a reduction in the “visible”
leakage amount of the refrigerant to be 1/100 of that of conventional Ebara refrigerant products.
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Fig. 1 In-out of refrigerant gas and non-condensing gas
during operation
(E: Evaporator, C: Condenser, M: Compressor,
P: Purge unit)
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Fig. 2 Frequency of purge in model RTCF (2009)
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Table 1 Refrigerant’s environment influencing characteristics

Pk HAL

Specific Unit R 11 R 123

R 245fa | R 134a

SR
Molecular - CCLF CHCIL.CF; | CHF.CHCF; | CH.FCF;
formula

g
Molecular - 137.37 152.93 134.05 102.03
weight

F Vv AR
#ODP R11}
Ozone depletion R11
parameter

1 0.02 0 0

i LER B GWP
(1004EE 5 il) | CO.bt
Global warming CO.

potential (100)

4750 7 1030 1430

KA iy 4
Life in the
atmosphere

years 45 13 7.6 14

b i
Boiling C 238 279 153 —26.1
temperature

o A AR
S O A fie
High Pressure
Gas Safety Act

B IRIREE D)
(25C) MPa

Normal (F=YEN)
pressure

0.004 —0.010 | 0.048 0.564

Al ) (38C)

. MPa 0.078
Condensing r=3Eh | (20T) 0.043 0.134 0.862
pressure

#HIEET (6TC) MPa | —0.059

Boiling pressure | (#=VIEN) | (0C) | 0058 | —003L ) 0261

S SE i O 4 e
Purge unit

I3 E
Decomposing T >125 >125 250 >175
temperature
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Fig. 3 Schematic view of adsorptional separation
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Fig. 4 Adsorption of R 245fa by activated carbon
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Fig. 5 Schematic view of adsorbent tank
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Fig. 6 Purge area (R 245fa)
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