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ABSTRACT: The presence of non-condensable gases as an additional thermal resistance inside
a refrigerating circuit has been found for a general refrigerator. The effect of non—-condensable
gases was varied by controlling the injection amount of dry air into the refrigerating circuit to
increase a thermal resistance. Energy consumption tests for the refrigerator were conducted
under the various amounts of non-condensable gases. The tested refrigerating circuit was the
household refrigerator. As the molar fraction of non-condensable gases was increased from 0%
to 1.46%, the amount of energy consumption was found to increase up to 25%. The increase of
the amount of non-condensable gases in refrigerating circuit was found to result in increasing
the condensation temperature at the condenser and decreasing the evaporation temperature at the
evaporator, which were presumably caused by the low specific heat and increased partial
pressure of non-condensable gas.
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Table 1 Thermocouple location

Components

Location

Ambient

Front

Refrigeration room

Up, middle, down

Frozen room

Up, middle, down

Suction, dome,

Compressor discharge
Evaporator Inlet, outlet
Condenser Center, outlet

Dryer Inlet
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Table 2 Vacuum rates on injecting ailr amounts

Injecting air(cc) 0 46 122 210 315 420 527
Vacuum pressure(torr) 1 10 25 42.5 63 83 104
Dry air molar fraction(%) 0.00 0.10 0.29 0.59 0.86 1.17 1.46
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Fig. 1 Experimental apparatus for vacuum pres-
sure measurements.
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Fig. 2 The measurement system for the refr-
igerator performance test.
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Table 3 Experimental conditions

Chamber Temperature 30+1C
condition Humidity 75+£5%
Static pressure 1~104 torr
Vacuum
condition Non-—conden-— 0~527 cc
sable gas
— + — Current
- Power

- 300
1.4 +

- 250

1.2 F

Current(A)
5

e
M | i )
g 2
Power{Watt)
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ij'

5:33:18 11:05:38 15:39:58 22:13:18
Time(sec)

Fig. 3 Stabilization period of on-off defrosting
cycle.
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Fig. 4 Varnation of vacuum pressure as a func-

tion of time.
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a function of molar fraction of dry air.
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Table 4 Results of energy consumption tests for the refrigerator according to the molar fraction of dry air

Air molar fraction [%6] 0 010 029 059 08 117 146
Evaporator inlet temperature. [TC] -25.3 -250 -267 -269 -280 -283 -294
Evaporator outlet temperature [C] -247 -240 -237 -234 -238 -231 -232

Frozen room temperature [TC] -188 -192 -192 -190 -191 -189 -190
Refrigeration room temperature [C] 4.6 4.7 4.5 4.6 4.7 4.6 4.0
Compressor discharge temperature [C] 56.4  57.1 55 B596 605 621 65.1
Condenser center temperature [TC] 349 378 411 4.7 417 395 366
Condenser outlet temperature [TC] 36.9 37.6 339 33.0 32.8 32.7 32.9
Dryer temperature [T] 334 32.7 285 289 28.7 28.8 28.7
Suction pipe temperature [C] 30.2  30.1 299 300 311 319 323
Input power on time [watt] 1103 1104 1139 1139 1136 1169 130.0
Input power off time [watt] 6890 692 683 618 608 58 6.12
Energy consumption (kWh/day] 1455 1453 1483 1532 1555 1660 1.830
Energy consumption variation [%] - -0.1 2.3 5.3 6.9 14.1 25.8
A Zkell 2ZHsdte 4EVe) EAAEE 9w =2 7|
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