
Accepted Manuscript

Experimental evaluation of the thermal performance at different environmental
conditions of a low temperature display case with built-in compressor and water-
cooled condenser

Gustavo G. Heidinger, Samuel M. Nascimento, Pedro D. Gaspar, Pedro D. Silva

PII: S1359-4311(18)32761-3
DOI: https://doi.org/10.1016/j.applthermaleng.2018.08.094
Reference: ATE 12597

To appear in: Applied Thermal Engineering

Received Date: 3 May 2018
Revised Date: 4 August 2018
Accepted Date: 26 August 2018

Please cite this article as: G.G. Heidinger, S.M. Nascimento, P.D. Gaspar, P.D. Silva, Experimental evaluation of
the thermal performance at different environmental conditions of a low temperature display case with built-in
compressor and water-cooled condenser, Applied Thermal Engineering (2018), doi: https://doi.org/10.1016/
j.applthermaleng.2018.08.094

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.

https://doi.org/10.1016/j.applthermaleng.2018.08.094
https://doi.org/10.1016/j.applthermaleng.2018.08.094
https://doi.org/10.1016/j.applthermaleng.2018.08.094


  

1 

Experimental evaluation of the thermal performance at different environmental 

conditions of a low temperature display case with built-in compressor and 

water-cooled condenser 

 

Gustavo G. Heidinger
 a, b

, Samuel M. Nascimento
 a, b

, Pedro D. Gaspar
 b,c,*

, Pedro D. Silva
 b, c

 

a 
Eletrofrio Refrigeração Ltda, r João Chede, 1599, Cidade Industrial, Curitiba - PR, 81170-220, Brazil 

b
 University of Beira Interior, Engineering Faculty, Dept. of Electromechanical Engineering, Covilhã, 6201-

001, Portugal 

c 
C-MAST - Centre for Aerospace Science and Technologies, Portugal 

* Corresponding author: Pedro D. Gaspar: dinis@ubi.pt 

 

ABSTRACT 

This paper reports the results of experimental tests performed according to ISO 23953 in a vertical closed 

low temperature display case to evaluate the influence of the environment where it is installed (climatic 

class) in the energy consumption and thermal performance. The compressor and the condenser are attached 

to the display case and an external water circuit is used to provide air-chilled water to the condenser. The 

need for this type of equipment arises from the numerous small stores without air conditioning system and 

without space for placing a remote cooling rack. Keeping the external environment temperature constant and 

consequently the refrigerant condensing temperature, changing climatic class n.º 3 (Ta=25°C and a=60%) to 

n.º 6 (Ta=27°C and a=70%), the compressor energy consumption increases 8% to 10% and the highest 

temperature of the warmest product simulator increases +3.0°C. At the same climatic class, the water 

temperature increases with the external environment temperature. The compressor energy consumption 

increases 13% and 8% when the refrigerant condensing temperature increases from 40ºC to 45°C and from 

45°C to 50°C, respectively. Thus, refrigeration equipment with compressor and condenser attached is 

susceptible to the climatic variation of the internal and external environment. In applications with large 

climatic amplitude, the components must be designed to meet all the operating situations. 
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