
Accepted Manuscript 

 
 

Title: Evaluation of optimal subcooling in subcritical heat pump systems 

 

Author: Miquel Pitarch, Estefanía Hervas, Emilio Navarro-Peris, José 

Gonzálvez-Maciá, José M. Corberán 

 

PII:  S0140-7007(17)30110-X 

DOI:  http://dx.doi.org/doi: 10.1016/j.ijrefrig.2017.03.015 

Reference: JIJR 3590 

 

To appear in: International Journal of Refrigeration 

 

Received date: 27-12-2016 

Revised date: 14-2-2017 

Accepted date: 14-3-2017 

 

 

Please cite this article as:  Miquel Pitarch, Estefanía Hervas, Emilio Navarro-Peris, José 

Gonzálvez-Maciá, José M. Corberán, Evaluation of optimal subcooling in subcritical heat pump 

systems, International Journal of Refrigeration (2017), http://dx.doi.org/doi: 

10.1016/j.ijrefrig.2017.03.015. 

 

This is a PDF file of an unedited manuscript that has been accepted for publication.  As a service 

to our customers we are providing this early version of the manuscript.  The manuscript will 

undergo copyediting, typesetting, and review of the resulting proof before it is published in its 

final form.  Please note that during the production process errors may be discovered which could 

affect the content, and all legal disclaimers that apply to the journal pertain. 

 

 



Evaluation of optimal subcooling in subcritical heat pump systems 

Miquel PITARCH(a), Estefanía HERVAS(a), Emilio NAVARRO-PERIS(a), José GONZÁLVEZ-MACIÁ(a), José M. 

CORBERÁN(a) 

 

(a) Institut Universitari d’Investigació d’Enginyeria Energètica, Universitat Politècnica de València, Camí 

de Vera s/n, València, 46022, Spain 

Tel: +34 963879123 

enava@ter.upv.es 

 

 

Highlights 

 A general methodology to calculate the optimal subcooling is presented.  

 The improvement derived from optimizing the subcooling in heat pumps is evaluated. 

 The optimum is found when two pinch points are given in the condenser.  

 Optimal subcooling strongly depends on the temperature lift of secondary fluid. 

 The influence of system parameters on the optimum is analyzed. 

 

 

Abstract   

 

The performance of a transcritical cycle is highly dependent on the rejection pressure. The optimal 

rejection pressure depends mainly on the inlet and outlet temperature at the heat sink (secondary 

fluid). For the subcritical cycles, recent studies have demonstrated that the performance of these 

systems depends significantly in the degree of subcooling and its optimal value vary depending on the 

application. This paper presents a general methodology to calculate the optimal subcooling depending 

on the boundary conditions. The refrigerants R290, R134a, R1234yf and R32 are analyzed. Exergy 

analysis is used in order to see the subcooling effect at condenser and expansion valve independently. 

The optimal subcooling strongly depends on the temperature lift at the secondary fluid, and it is found 
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