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A Study on the Energy Efficiency Evaluation in Inverter Heat Pump

Youn-Cheol Park®*

ABSTRACT

An analysis and experimental work on the energy efficiency characteristics of an inverter heat pump for
residential air conditioner have been performed by suggested evaluation method and testing the heat pump
performances in the psychrometric test chambers. An IRT nominal cooling capacity inverter heat pump was
used for the experiments which was consisted with a rolling piston type rotary compressor, indoor and outdoor
finned tube type heat exchangers. a capillary tube. two accumulators and a four-way valve.

The analysis was conducted with equations based on ANSI/ASHRAE standard 116 and ARI standard 240
for evaluation of energy saving and yearly operation characteristics of heat pumps. The experiment has been
performed with various operation frequencies of the compressor for the capacity control in response to the
change of outdoor conditions or cooling load.

As results of the seasonal performance test of the inverter heat pump including the performance test for
intermediate speed. the test heat pump had the performance degradation coefficient of cyclic operation of 0.19,
and the calculated cooling seasonal energy efficiency ratio of 3.72 in Seoul.

Key Words : inverter. heat pump. seasonal energy efficiency ratio, cooling load, heating load
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Schematic of refrigerant loop.
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Table 1. Specification of test unit
Indoor Unit | Outdoor Unit
Type Split system
Cooling Capacity Kcal/h 3.550
Dehumidifying Capacity 1/h -
Heating Capacity Keal/h 5.000
Heating Capacity Kcal/h 4,000
. Cooling m’/min 8.4 -
Performance Air Flow rate Heating /min 07 -
.. Cooling dB -
Noise Heating 4B 45 57
EER Cooling Kcal/h - W 2.15
Heating Kcal/h - W 2.22
Power ¢-V-Hz 1-220-60
Power Cooling w 1830
Consumption Heating W -
. . Cooling A 85
Electrical Operating Current -
Characteristic Heat.l IR A L2
Cooling % 88
Heating % 87
Starting Current A 10
Fuse Capacity A 2 20
Dimension WxHxD mm 1050=298x180 900x550=300
Net Weight kg 14 51
Type Rotary type
Specification Compressor Qutput W 1100
Model 2KVI96N6AAQ2
Motor Output w 30 80
Fan Type Cross Flow Axial Flow
Size $xL{mm) 95x860 402
. 1.4x700x2,
Capillary Tube d=xLxEA - 1.7%300x1
Refrigerant Charge gT - 1250
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Table 2. ASHRAE test conditions for cooling (ASHRAE Standard 116-1983)

Test Indoor(C) Outdoor( C) Operation
DB WB DB WB
A 26.7 194 35.0 23.9 SS Cooling
B 26.7 19.4 218 18.3 SS Cooling
C 26.7 13.9 278 - SS Cooling. Dry Coil
D 26.7 13.9 27.8 - Cyclic Cooling, Dry Coil
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Table 3. Summary of test conditions and results for rating variable speed system

Compressor Outdoor Temp.(TC)

Indoor Temp.(T)

Quantity obtained(W)

Speed Mode dry-bulb  wet-bulb  dry-bulb  wet-bulb Capacity Power input
AE? max steady  35.0 239 26.7 19.4 3374 2870
I ' intermediate steady 306 206 26.7 19.4 2.899 1427
B& max steady 27.8 18.3 26.7 19.4 3.436 2,600
BY! min steady 278 183 2.7 19.4 2.056 508
B! min steady 19.4 119 26.7 19.4 2.500 540
ct! min steady 19.4 119 26.7 - 2,028 424
DE ! min cyclic 19.4 119 2.7 - - -
Table 4. Bin calculation work sheat for evaluation of SEER
Bin No. T, N; BL Q E CLF PLF N, .q N, .e
1 67 028 204.48 2500 540 0.0 0.83 57.58 15.07
2 72 026 715.70 2352 529 0.30 0.87 189.02 49.02
377 026 122691 2204 519 0.56 0.92 318.38 81.82
4 82 014 1738.12 2056 508 0.85 097 238.47 60.70
5 8 005 2249.33 2249 702 10 1 11.79 3491
6 92 001 2760.55 2761 1352 1.0 1 21.81 10.68
797 000 307176 3272 2623 1.0 1 0 0
8 102 000 3782.97 3341 3015 1.0 1 0 0

3
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Fig. 4. Variation of power input.
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