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ABSTRACT: In order to investigate the cooling and heating characteristics of a variable-
capacity system A/C applying a digital scroll compressor, the cooling and heating capacities
and COP are measured by the psychrometric calorimeter. The capacity of the system is con-
trolled by the digital scroll compressor, which is operated by controling FWM valve and the
loading vs. unloading time. In the case of unloading compared that of loading, the consump-
tion power of the compressor is about 1196 and the capacity variation of the system A/C is
within about 1%. When the system A/C is operated under the cooling and heating standard
conditions, COP is nearly uniform but cooling capacity and heating capacity increase at mini—
mum, rated and maximum modes. The system A/C applying the digital scroll compressor is
effective for the range with high load or the width of large load variation. When the auxiliary
heater is on, at the cold region, the system A/C produces the excellent heating capacity.

Key words: Energy efficiency ratio(?]\=#] 4¥] &&), Capacity modulation(-&Z718), PWM(Z
2Z¥x), Digital scroll compressor(tiX g =3 & $¢%7]), Cooling and heating
characteristics(§ 4 E4)
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@ Water bath

@ Data acquisition system
@ Control panel

@ Sampling unit

® Cord tester

® Air conditioner

@ Power supply
Refrigerator

® Humidifier

@@ Frequency transfer device

Fig. 1 Schematic diagram of the multi-calorimeter.
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Fig. 2 Schematic diagram of cord tester.
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Fig. 3 Schematic diagram of digital scroll com-
pressor.
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Fig. 4 Schematic diagram of system A/C.
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Fig. 5 Normalized cooling capacity and com-
pressor power input of system A/C ap-
plying digital scroll compressor.
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Fig. 6 Variation of normalized cooling capacity
and COP of system A/C at minimum,
rated and maximum operating modes.

T 160

200 /l
2 140
- 1 z
£ 150 )
] 3
o 120 &
o N
g 100 2
S 0 ——— o 1008
K h]
£ 2
2 501 {80 a2
—H— Capacity ~
—e—coP
0 T 60
min rated max

Heating operation mode

Fig. 7 Variation of normalized heating capacity
and COP of system A/C at minimum,
rated and maximum operating modes.
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