
Accepted Manuscript 

 
 

Title: Multi-criteria (thermodynamic, economic and environmental) analysis of 

possible design options for residential heating split systems working with low 

GWP refrigerants 

 

Author: F. Botticella, F. de Rossi, A.W. Mauro, G.P. Vanoli, L. Viscito 

 

PII:  S0140-7007(17)30432-2 

DOI:  https://doi.org/doi:10.1016/j.ijrefrig.2017.10.030 

Reference: JIJR 3798 

 

To appear in: International Journal of Refrigeration 

 

Received date: 19-3-2017 

Revised date: 7-9-2017 

Accepted date: 23-10-2017 

 

 

Please cite this article as:  F. Botticella, F. de Rossi, A.W. Mauro, G.P. Vanoli, L. Viscito, Multi-

criteria (thermodynamic, economic and environmental) analysis of possible design options for 

residential heating split systems working with low GWP refrigerants, International Journal of 

Refrigeration (2017), https://doi.org/doi:10.1016/j.ijrefrig.2017.10.030. 

 

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. 

 

 



1 
 

CLEAN VERSION OF THE 

MANUSCRIPT 
 

 

Multi-criteria (Thermodynamic, Economic and Environmental) analysis of possible 

design options for residential heating split systems working with Low GWP 

Refrigerants 
 

Authors: F. Botticella
a
, F. de Rossi

a
, A. W. Mauro

b
*, G. P. Vanoli

c
, L. Viscito

b
 

a
 University of Sannio, Department of Engineering, Benevento, Italy 

b
 University of Naples Federico II, Department of Industrial Engineering, Napoli, Italy 

c
 University of Molise, Department of Medicine and Health Sciences, Campobasso, Italy 

---------------------------------------------------- 

 

* Corresponding author contact information. Address: University of Naples Federico II, Department of Industrial 

Engineering, P.le V. Tecchio 80, Napoli 80125, Italy. Fax: +39 (0) 81 2390364. E-mail: alfonsowilliam.mauro@unina.it 

(A. W. Mauro) 
 

 

Highlights 

 Multi-objective thermo-economic and environmental optimization of 5 kW residential space 

heating split system.  

 Comparison of alternative low GWP refrigerant in terms of performance, costs (set-up and 

total ones) and LCCP.  

 Current compressor and heat exchangers performance data and costs used. 

 

Abstract 

An analysis of design configurations is proposed for a 5 kW residential space heating split system 

comparing several low GWP refrigerants (R32, R290, R1234yf, R1234ze, XL41, XL55) as 

potential alternative to the most common refrigerants actually used (R410A, R407C, R134a). By 

means of an ad-hoc model, the system performance has been estimated for several geometrical 

configurations among those possible according to the current compressor and heat exchangers 
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