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Exergy Analysis of Solar Energy System with Tracking Device
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Abstract

The exergy concept was used to estimate solar energy systems with tracking devices through a simple
model. The solar energy system can be roughly divided into two types, photon-conversion and heat-
collection systems. These convertion processes of solar energy to work are fundamentally different : the
former efficiency depends on the spectral distribution of solar radiation and the latter on the direct in—

solation intensfty. In order to compare their effectivenesses the two systems with tracking devices were

discussed individually.

The photon-conversion system (PCS) can gain work directly as a form of electric energy with simple
conversion process from both direct and diffused radiations. Its efficiency is low due to the fundamental
mechanism of conversion process, however, these characteristics of PCS leads to an important result :
i.e., PCS without a concentration device can gain solar energy effectively. Whether or not PCS needs
to track the sun depends largely on the stability of the direct radiation component at the location of PCS.

Although the heat-collection system (HCS) gets more exergy gain than PCS, the system has some
disadvantages compared with PCS. Firstly, HCS requires only the direct component of solar radiation.

Secondly, the complexity of HCS conversion process, which gains solar energy as a form of heat,

causes the system to become larger and more complex than PCS.
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