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This lecture will review some recent work on the use of second law analysis to assess the
production of power and refrigeration based on solar thermal energy. The method consists of the
simultaneous application of engineering thermodynamics and heat transfer principles: it is known
as finite-time thermodynamics, entropy generation analysis and minimization, thermodynamic
optimization, or thermodynamics design. It is a method that permits the evaluation and
optimization of the performance of realistic power and refrigeration system models, i e. models
that account for the inherent irreversibility of some of the processes.

The first part of the talk will focus on the production of mechanical power by using heat drawn
from a solar collector. There exists an optimal coupling between the collector and the working
fluid of the power cycle: the power production is maximized when the collector operates at a
certain temperature level. More recent work shows that the power output is further maximized
when the size of the cold-end heat exchanger of the power plant is in a certain proportion with the
size of the solar collector.

The second segment of the lecture will show how the same methodology can be used to assess
and optimize the performance of power plants that operate in outer space. When the total weight
or area of the collector and radiator is fixed, there is an optimal collector/radiator size ratio that
maximizes the instantaneous power output. There is also an optimal set of temperature levels
between which the working fluid of the power cycle must circulate.

The third segment of the lecture will address the issue of maximum refrigeration production
based on heating provided by a solar collector. It will be shown that maximum refrigeration is
achieved when 1) the collector operates at a certain temperature level, and 2) the low temperature
heat exchanger (evaporator) and room temperature heat exchanger (condenser) of the refrigeration
cycle have specific, optimal sizes in relation to the size of the solar collector.


