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Abstract

The application of thennoeconomics to the optimization of a home air conditioning system
will be presented in this paper. The method is well suited for application to thermodynamic process and
exergy destruction. The exergetic efficiency of the compressor, condenser, evaporator, expansion valve
and electric motor are chosen as the decision variables to be optimized. The total cost for the
component system can also be calculated.

Introduction

Thennoeconomic analysis combines economic and thermodynamic analysis by applying the
concept of cost (economic property) to exergy (energetic property). Most analysts agree that exergy is
the most adequate thermodynamic property to associate with cost since it contains information from the
second law of thermodynamics accounting for energy quality (Wall G, 1986). An exergy analysis
locates and quantifies the irreversibilities in a process. Exergy based thennoeconomic methods are also
referred as exergoeconomics (Tsatsaronis et. al, 1985).

The purpose of the thennoeconomic analysis of an air conditioning system is to minimize the
overall product cost which can be expressed in terms of exergy variables and system variables
(temperature and pressure )(Tozert Ret. al, 1996).

System Model

The system configuration is defined in Figure 1 which consists of a compressor, a condenser,
an expansion valve, an evaporator and an electric motor. '

Table 1 shows a set of data identifying one possible operating condition for this plant. This
will be assumed as the base-case state for the numerical example to be developed later in the paper.

Exergy Analysis

The first law of thermodynamics states that energy cannot be destroyed. However, the first law
ofthennodynamics does not recognize any waste in an adiabatic process.

The second law of thermodynamics shows a part of the flow energy such as the enthalpy of a
flow stream, is useless. An exergy analysis based on the first and second laws of thermodynamics
calculates the useful energy associated with each flow stream in a process (Lozano et. al, 1994) Exergy
analysis accurately identifies and evaluates the true exergy destruction of an energy system. This
analysis shows that useful energy are being destroyed during any step of the energy-conversion
(Tsatsaronis et. al, 1994).
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