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Optimization of Low Enthalpy Power Generation System Based on Constructal Law
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Finite-time thermodynamics (FTT)
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For the thermal energy such as factory exhaust heat, hot spring water, the

ocean thermal energy is not utilized enough until now because the temperature difference between the
heat source and the sink is extremely small, and the available flow rate is limited. In this study,
we built a finite-time thermodynamics (FTT) model in consideration of the low temperature of heat
source, and finiteness of the heat capacity. And the exergy analysis using FTT predicts the net
power output from the system, and gives the detail performance of components based on net power
output.
Furghermore, the operation control model and the novel performance evaluation index of the
plate-type heat exchanger have proposed by extended the FTT model. In addition, the performance
evaluation index of the plate-type heat exchanger was applied to the objective function for
optimizing the surface geometry of the heat exchanger to be applied in the power generation system.
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Fig. 1 Power output as function of heat capacity. (a) Power output of the heat engine, (b) net power
output of the system. Hollow circles and a line show the experimental results and FTT model analysis
results, respectively. Wr and Pwrp represent the turbine power and working fluid circulation pump
power, respectively.
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Table 1 Herringbone plate heat exchanger specification.
PHE Plate 1 Plate 2 Plate 3 Plate 4
Length (m) 1.83 1.83 1.83 1.47
Width (m) 0.82 0.82 0.82 0.55
Clearance (mm) 391 391 391 3.40
Chevron angle (deg) High Low Mix 58
Working fluid Ammonia Ammonia Ammonia R-22
Number of plates 100 100 100 30
Panchal, 1984 Panchal, 1984 Panchal, 1984 Uehara, 1990
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Fig. 2 Unit are net power as function of mean  Fig. 3 Heat exchanger performance @ in four plates.

velocity of heat or sink fluid.
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