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Abstract

A calorimeter was built for measuring the concentrated solar power produced by a point focus solar concentrator that was developed
at CIE – UNAM. In order to obtain a thermal characterization of the calorimeter a theoretical and experimental heat transfer study is
carried out. This study addresses the heat transfer in the circular flat plate of the calorimeter, which acts as receiver for the concentrating
system. Temperatures are measured at different points of this plate and fit with a theoretical model that considers heat conduction with
convective and radiative boundary conditions. In particular, it is possible to calculate the temperature distribution on the irradiated sur-
face. This allows to examine the validity of the assumptions of cold water calorimetry, which was the technique applied to this system in
previous works.
� 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

Many important developments have occurred in solar
concentrating systems for diverse applications in the last
decades. In particular, an important research effort has
been directed towards power generation applications,
chemical systems, and process heat. There are various col-
laborative programs managed under the umbrella of the
International Energy Agency to help find solutions to
worldwide energy problems. The IEA solar Heating and
Cooling Programme and the IEA Solar PACES Pro-
gramme bring together experts and industries from the
solar heating field and the high temperature solar power
field to focus on the development and marketing of concen-
trating solar power system (SHIP, 2005; Solar PACES,

2005). Despite of many achievements, the seemingly sim-
pler problem of measuring highly concentrated radiative
fluxes produced by concentrators remains a problem (Bal-
lestrı́n et al., 2003, 2006; Kaluza and Neumann, 2001;
Ulmer et al., 2004). The methods that have been employed
for this determination include both radiometric and calori-
metric techniques. There are three kinds of devices that are
used in order to measure the concentrated solar flux:

Calorimeters (Groer and Neumann, 1999; Ferrier and
Rivoire, 2000). The operation principle of any instrument
of this type consists in determining the heat absorbed by
a cooling fluid circulating through the device, which is usu-
ally water. By carrying out a balance between the energy
absorbed by the fluid and the solar energy incident on
the concentrating system, it is possible to estimate the con-
centrated radiative flux that hits the calorimeter. This tech-
nique requires reducing to a minimum the uncertainties in
the measurements of the mass flow rate of the cooling fluid,
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