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In this paper, performance analysis and optimization of a trigeneration system based on different
thermodynamic criteria such as energy and exergy efficiency, power and dimensionless power have
been investigated. The trigeneration system consists of three subsystems which including the solar
subsystem, Kalina subsystem and lithium bromide-water absorption chiller subsystem. The proposed
system uses solar energy generates power, cooling and domestic water heating. Power is introduced as a
tool for understanding thermodynamic concepts of limited time. Dimensionless power is defined as the
ratio of power to the product of total thermal conductivity and minimum temperature of the system.
Dimensionless power can be used as a tool to understand the concepts of finite time thermodynamics.
The exergy analysis has shown that the most exergy destruction is related to boiler. As a result, energy
and exergy efficiencies, capital cost rates and dimensionless power are 17.37%, 18.82% and 9.63
dollars per hour, 0.01781 respectively. Sensitivity analysis has shown that increasing parameters such as
ambient temperature, solar radiation, the dimensionless mass flow rate of the Kalina cycle, collector
inlet temperature and pressure ratio of the Kalina cycle increase energy and exergy efficiencies. Also
increasing pressure ratio the of Kalina Cycle, reducing the dimensionless mass flow rate of the Kalina
cycle, the ambient temperature and collector inlet temperature has led to increased dimensional power.
In addition, the optimization criteria such as energy efficiency, exergy efficiency, power and
dimensional power have been compared. The results showed that power and dimensional power are the
best thermodynamic optimization criteria.
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* Hot water biomass boilers

5 A steam backpressure turbine
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Table 6 shows the changes in temperature and enthalpy in the turbine
of the Kalina cycle
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F W/Cr Tin (kJ/kg) (KIkg) (K) (K)

0.046 0.01895 1678.19 134525 51382 3616
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0051 001893 167137 1338.76 5137 3615
0.053 0.01886 1667.64 1336.31 5136 3615
0.055 001878 1663.72 1333.76 51357 3615
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temperature to the collector
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Table 8 Optimization based on the different criterion
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