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Figure 1 T-Q diagram for a counter-flow heat exchanger
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Figure 4 (Color online) The sketch of a district heating system'
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Progress on the entransy dissipation-based thermal resistance method
for optimization of refrigeration and air-conditioning systems

FU RongHuan, XU YunChao & CHEN Qun

Department of Engineering Mechanics, Key Laboratory for Thermal Science and Power Engineering of Ministry of Education, Tsinghua University,
Beijing 100084, China

Refrigeration and air-conditioning systems are typical energy utilization systems, and their performance optimization is significant for
improvement of energy utilization efficiency. Researchers proposed many optimization methods for these systems, but there are still
many limitations in previous research. As the concept of entrasy is proposed in recent years, many new research methods for heat
exchanger systems are presented. This paper reviews a newly proposed entransy dissipation-based thermal resistance (EDTR) method
for optimization of refrigeration and air-conditioning systems. We first introduce the origin of entransy, the concept of EDTR, and the
equivalent circuit for three basic heat exchanger networks, and on this basis we introduce the construction of equivalent thermal
resistance networks (ETRNs) for heat exchanger networks (HENSs) in refrigeration and air-conditioning systems, which gives a clear
description for the heat transfer process in HENs. Analysis of ETRNs by the circuitous philosophy gives the inherent constraints of
each system parameter in physics, and then we establish all the constraint equations for HENs. Based on these constraints together
with the Lagrange multiplier method, we introduce a global optimization method for HENs, which can optimize the HEN performance
with multi-objectives. This method gives the optimal distributions of heat exchanger area of each heat exchanger and mass flow rates
in each pipe to minimize the cost and energy consumption. In addition, for a refrigeration system including heat-work conversion
processes, analysis of the HENs with the EDTR method and the heat-work conversion processes with the thermodynamic method also
gives the inherent constraints of each system parameter. We also use these all the constraint equations established by the EDTR and
the thermodynamic method to construct a Lagrange function for refrigeration system, and get the optimal design scheme for a
refrigeration system by conditional extreme value method. Finally, We summarize the advantage of EDTR method in thermal system
optimization.

refrigeration and air-conditioning system, optimization, entrany, entransy dissipation-based thermal resistance, heat
exchanger
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