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Abstract

The aim of this study is to propose a new exergy cost theory which defines the temperature-of-
use pricing in heat cascading from the viewpoint of welfare economics. A large number of
optimization methods related to exergoeconomics emerged in the 1980s and were applied to the
optimization of energy systems from the systems engineering. For example, CGAM problem.
These models did not take into account the welfare economics approach.

The authors assume the combination of two heat exchangers for the high and low temperature
of heat demand. One considers heat exchanger on parallel flow i. e. conventional heat supply, the
other assumes heat exchanger on series flow i.e. heat cascading supply. We have developed a cascade
price model so as to maximizing the consumer surplus. Solution optimization is determined by
Kuhn-Tucker’s condition. The optimal solutions for given fuel price conditions show that the

behavior of heat supply and marginal value of low temperature heat strongly depend on transport

efficiency of cascade systems. Furthermore, we developed the temperature-of-use pricing model.

We estimated exergy cost in a numerical example. It was found that exergy unit cost of heatisnot

correlated.
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