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Abstract: An ORNL heat pump design model was adopted to calculate and analysis the optimal amount of charging for
dual cooling and heating air conditioner. The effects of heat transfer area and amount of refrigerant charge on the
performance of air conditioner were investigated. Results show that under the conditions of heating and cooling, the system
with larger heat exchanger area needs more charge than system with small heat exchanger area. For the given system, the
optimal refrigerant charges of the cooling and heating modes were different. When indoor heat transfer area of the air
conditioner was larger than the outdoor area, the difference optimal refrigerant charge between the cooling and heating
modes tends to be reduced.
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Table 1 Parameters of compressor AHRI 10
Cl 408.600519 82.93333492
C2 0.759058195 2.434125244
1 C3 2.187353794 —0.367898087
C4 —0.039172195 —0.000856106
1.1 C5 0.059713215 —0.005476529
C6 0.000825624 0.001773147
BTRIC C7 —6.69938x107° -1.10146x107°
ORNL C8 7.0076x10°° 6.51114x10°°
C9 4.9687x107° —1.58774x107°
REFPROP 7.1 C10 —3.84318x10°° —8.92467x10°°
2
Table 2 Structure parameters of heat exchangers
/ mm / mm / mm
7.2 21 12.7
7.2 21 12.7
3
Table 3 Outside heat transfer area of heat exchangers
/ / m?
11.96 5.33
7.36 5.33
5.52 5.33
7.36 7.44
5.52 7.44
4
Table 4 Working conditions for theoretical calculation
/ / / /
27 19 35 24
20 15 7 6
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Fig. 3 Inspiratory pressure variation with refrigerant charge
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Fig. 4 Exhaust pressure variation with refrigerant charge
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Fig. 6 Coefficient of performance variation with refrigerant charge
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Fig. 5 Cooling/heating capacity variation with refrigerant charge
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Table 5 Optimum refrigerant charge and COP under different conditions

/g COP

/%
/g Ccopr

11.96/5.33 862
7.36/5.33 726
5.52/5.33 680
7.36/7.44 862
5.52/7.44 862

3.58
2.77
2.75
2.88
2.87

816 4.01 53
680 3.59 6.3
544 3.49 20.0
680 3.62 21.0
635 3.49 26.0
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