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Abstract

Convective heat transfer prediction of evaporative processes is more compli-
cated than the heat transfer prediction of single-phase convective processes. 
This is due to the fact that physical phenomena involved in evaporative pro-
cesses are very complex and vary with the vapor quality that increases gradu-

In this investigation, neural-network-based models have been used as a tool for 
prediction of the thermal performance of evaporative units. For this purpose, 

-

section and temperature controlled warm water moving through the annular 
section. This work also included the construction of an inverse Rankine refrig-
eration cycle that was equipped with measurement devices, sensors and a data 

purposes and the results obtained were compared with experimental data not 
used for training purposes. The results obtained in this investigation reveal the 

determining convective heat transfer rates of evaporative processes.
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Introduction

Thermal systems are engineering systems that involve 

analysis, design and control of these systems, and has a 
long history of development in response to the needs of 
a great variety of applications. One of the modern tech-
nologies that has been successful as an analysis tool is 

-

making, control systems, information processing, sym-
bolic mathematics, computer vision and robotics. The 

wide variety of disciplines, among which are the ther-
mal sciences, because it allows to study complex ther-
mal systems that otherwise would be impossible to 
characterize with conventional analytical techniques. 

is a need for buildings and homes that provide comfort 

have been studied over the last decades and are an ex-
cellent option for modeling complex systems. Some of 
the thermal systems that have been studied with this 

(Jambunathan et al., 1996), determination of Nusselt 

number (Thibault and Grandjean, 1991), prediction of 
heat transfer in heat exchangers (Díaz et al -
checo-Vega et al., 2002, 2001a, 2001b), estimation of heat 
transfer in the transition region of a circular tube (Gha-
jar et al., 2004), the thermal performance of cooling 
towers (Islamoglu, 2005), analysis of shell and tube heat 
exchangers (Wang et al.
tubes (Ermis et al., 2007), friction and heat transfer in 

et al., 2007), the mode-
et al., 2008), the 

characterization of compact heat exchangers (Ermis, 
2008), the estimation of thermal performance of plate 

-

et 
al., 2010) and indirect evaporative cooling (Kiran and 
Rajput, 2011). The  (ANN) is a 
procedure that permits the modeling of complex sys-
tems that cannot be described with simple mathemati-
cal models. One of the main advantages is that it does 
not require a detailed knowledge of the physical phe-
nomena describing the system under analysis. The 
principle of the ANN is based on the structure and 
functioning of neural systems, where the neuron is the 
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