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Abstract Middle-sized CO2 water heater having compressor power of 7.45 kW was designed, and its performances were
experimentally tested. Besides, optimum design of the CO2 water heater was conducted by cycle simulation. When ambient
temperature of 7°C and hot water outlet temperature of 80C the CO:2 water heater showed the COP of 3.2. As hot water
temperature increased the COP is getting decreased due to significant increase of compressor power consumption compared
to increasing rate of heating capacity. When ambient temperature increased from -3C to 12°C the COP increased by 30%.
The optimum components design of a gas cooler, an internal heat exchanger, and an evaporator were conducted, and the

experimental correlation between amount of EEV opening and ambient temperature, and hot water temperature was suggested.
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Table 1 Specifications of gascooler

Specifications Units Values
Inside diameter mm 6.35
Outside diameter mm 12.7

Tube length m 21.0

Number of branch - 4

Table 2 Specifications of THX

Specifications Units Values
Inside diameter mm 6.35
Outside diameter mm 12.7

Tube length mm 1000

Table 3 Specifications of evaporator

Specifications Units Values
Number of slab - 2
Number of row - 2

Number of tubes in depth row - 36

Tube length mm 1200
Inside diameter mm 7.72
Outside diameter mm 9.52

Tube pitch mm 25
Depth row pitch mm 21
Tube thermal conductivity kW/(mK) 0.4
Tube inner surface - Smooth
Fin thickness mm 0.11
Fin pitch mm 1.2
Fin type - Louver
Fin thermal conductivity kW/(mK) 0.24

Frontal area m’ 1.164

Heating surface m’ 38.03
WGF olFuA hagele) Ageln e
goto] 42 A2 AASHI. Table 2= 7kaEe] &
2= 35C, 27 S WYl 10T # EEV
A GHEES ST HAFES RFF o] FuA

Fig. 1 Tube configuration of evaporator.
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Table 4 Experimental uncertainties

Uncertainties

+0.2% of reading
+0.2% of full scale

Parameters

Mass flow rate

Power input

Pressure +0.5% of full scale
Temperature(T-type) +0.2C
cor +3.2%
Heating capacity +2.97%
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Fig. 2 Schematic of experiment setup of CO2 water
heater.
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Table 5 Test conditions

Parameters Value
Outdoor temperature(C) 23,2, 7, 12
Relative humidity(%) 70
Ref. Charge(kg) 4.0, 4.5, 5.0, 5.5
Water inlet temperature(C) 7

Water outlet temperature(C) 70, 80, 90

Table 6 Simulation conditions

Parameters Value
Outdoor temperature(C) -3,2,7, 12
Relative humidity(%) 70
Evaporator tube length(m) 1.1, 1.2, 1.3
IHX length(m) 0.7, 1.0, 1.2
Gascooler length(m) 18, 21, 23
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Fig. 4 Variations of heat capacity, COP and

pressure with relative humidity.
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