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[ Abstract ]

To develop an accurate and highly applicable optimal discharge pressure correlation, this study investigates a

transcritical CO> heat pump water heater system. First, experimental studies were conducted to investigate the influence of the

electronic expansion valve (EEV) opening and cooling water flow rate on the system performance under different ambient

temperatures, and the relationship between the optimal discharge pressure and peak system performance was elucidated.

Subsequently, using experimental data, the calculation accuracy of six classical optimal discharge pressure correlations proposed in

the literature was evaluated. Finally, a novel optimal discharge pressure correlation was proposed, where cooling water flow rate

and ambient temperature were selected as independent variables to guide system integrated control. The results show that the

proposed correlation exhibits a maximum deviation of only 3.4% between calculated and experimental values, which is

significantly lower than that of traditional correlations (maximum deviation up to 21.5%). The average deviation in COP caused by

the proposed correlation is merely 1.97% (maximum COP deviation only 6.5%). Therefore, the novel optimal discharge pressure

correlation proposed in this study demonstrates superior accuracy compared to commonly used correlations and can effectively

guide system integrated control.
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Fig.1 Schematic and installation diagram of the experimental air-source CO; heat pump water heater unit
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Table 1 Models and accuracy of the measuring instruments.
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Fig.2 System heating capacity as a function of water flow rate under different ambient temperatures and EEV openings
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Fig.3 System COP as a function of EEV opening under different cooling water flow rates
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Fig.4 System COP as a function of discharge pressure under different cooling water flow rates
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Table 3 Prediction formula for the optimal discharge pressure.
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Table 4 Prediction formulas and errors corresponding to different fitting models
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discharge-pressure correlation
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IS B B AR B R S E AR A AE — 8 R FR 1
TE G SRR T, % LRGN SRR B 1) T 00 m e 2
WEIFEAF RGP AT IR 7T, 3325 2 ik
IBE, ARG BP A M N T8 GE T
AT AR TN SRS 737 7, o5 i it
17 RB LG, IR AT HE— 2D IR oG Bk )
PEFIHERAYE, A4ER R A = BOSAT P AR A I 2 12
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