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Performance of Air Source Heat Pump with a Fiber
Belt Heat Regeneration System
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SUMMARY

The heat pump is one of heating and cooling systems driven by electricity using natural energy as a heat
source. The heat pump system was mainly adopted to a cooling system or a refrigeration system. In regions
with a large amount of electricity, it is used as a heating system or a heating and cooling system of houses,
buildings and agricultural facilities.

During cold weather, air source heat pumps do not work well because of some technical problems, such as
frosting on evaporator coil when outside air temperature is below -5C.

In this research, the heat regenerative technology was employed to eliminate the frosting on evaporator coil
and improve the COP of the heat pump system. This fiber belt heat regeneration system(FBHRS) has very
simple structure consisting of a geared motor and a porous fiber belt passing through alternatively between
cold and warm air duct.

The laboratory test showed that the heat pump system with a FBHRS yielded an impressive COP higher
than 3.5 at the outside air temperature of ~7°C in heating mode.
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Fig. 1 Fiber belt heat regeneration system.
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Fig. 2 Experimental heat pump system with a fiber belt heat regeneration system.
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Table 1 Sensors and transducers for measuring temperature, air velocity, electric

power and flow rate of refrigerant

Measuring items
Temperature Air Velocity Electric Power Flow Rate
Sensor : T type Model : TSI8465-225 Model : 3181-01 Model : PT868
Probe : @ 1.0mm (USA) (Hioki, Japan) (Panametrics, USA)
Accuracy : +0.05% Range : 0~50m/s Range : 0~2000W Range : 0~12.2m/s
Output : 0~5V Output : 0~5V Output : 4~20mA
Accuracy : +2.0% Accuracy : +1.0% Accuracy : = 1.0%
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Table 2 Cost analysis and comparison between light oil air heater and heat pump.

[tems Light Oil Air Heater Heat Pump
Purchase price(won) 4,000,000 20,000,000
Durable year(yr) 6 10
Total use(hours/yr) 659 659
Depreciation 666,667 1,800,000
Repair cost 200,000 1,000,000
Annual fixed cost {(won/yr)
Interest 80,000 440,000
Sum 946,667 3,240,000
Fixed cost{won/hour) 1,437 4917
Fuel 5,761(100) 0
Operating cost(won/hour) Electricity 117 1,782
Sum 5,878 1,782
Total cost(won/hour) 7,315 6.699
Annual operating cost(won/yr) 3,873,602(100) 1,174,338(30.3)
Annual cost(won/yr) 4,820,585(100) 4,414,641(93.0)

% Electric charge : 36.7 won/kWh
Annual repair rate © 5 %, Annual interest : 4 %
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