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Abstract — Manual type manifold gauge has been used for charging the refrigerant in the refrigeration sys-
tems. In this case, the refrigerant is released to the ambient during the hose-switching period. The objectives
of this study are to develop a novel automatic refrigerant charging system, and to quantify the effect of the
automatic systems on the reduction of the non-condensable gas and the contamination of the compressor oil.
The automatic charging system makes the pressure test, vacuum test, and refrigerant charging work very sim-
ple and easy because the charging hose does not have to be switched many times. It is found that the
amount of water in the SiO, and the compressor oil reduces to 1/4 times of that for the manual type man-
ifold gauge and the refrigerant is not released to the ambient at all when the automatic charging system is
adopted.
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Fig. 1. Schematic diagram of the automatic refrigerant changing system.
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Fig. 2. Schematic diagram for the leakage test with the automatic refrigerant.
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Fig. 4. Schematic diagram for the refrigerant charging with the automatic changing system.
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Table 1. Amount of water component in oil within a
vacuum pump without a solenoid valve.

Test  Initial moisture Final moisture Net moisture
number amount (g/g) amount (g/g) amount (g/g)
1 0/200 6.8/200 6.8/200
2 0/200 5.5/200 5.5/200
3 0/200 5.4/200 5.4/200

Table 2. Amount of water component in SiO, by the
conventional pressure and vacuum test.

Test Initial moisture Final moisture Net moisture
number amount (g/g) amount (g/g) amount (g/g)
1 1.0/250 6.0/250 5.0/250
2 1.2/250 5.0/250 3.8/250
3 1.2/250 4.4/250 3.2/250
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Table 3. Amount of non-condensable gas in the man-
ual manifold gauge.

Table 5. Amount of water component in SiO, by the
automatic test.

Application area Manifold Hose Total amount of

3 3. moncondensable
(tube length) (m) body (cm®) (cm’) gas (cm’)
Refrigerating 6.280  50.240 56.520
Air-conditioning  6.280  75.360 81.640
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Table 4. Amount of water component in oil within
automatic charging device.

Test  Initial moisture Final moisture Net moisture
number amount (g/g) amount (g/g) amount (g/g)

1 0/200 2.0/200 2.0/200
2 0/200 1.2/200 1.2/200
3 0/200 1.0/200 1.0/200

Test Initial moisture Final moisture Net moisture
number amount (g/g) amount (g/g) amount (g/g)

1 1.0/250 1.3/250 0.3/250
2 1.2/250 3.0/250 1.8/250
3 1.2/250 2.0/250 0.8/250

Table 6. Amount of non-condensable gas in the au-
tomatic manifold gauge.

Amount of

Application area Hose
noncondensable 3

(tube length) gas (cm) (cm’)
Refrigerating (1 m) 0.0. 0.0
Air-conditioning (1.5 m) 0.0 0.0
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