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Abstract

An analysis on the thermodynamic optimum use of thermal water has been accomplished. The
systems investigated are power generation and space heating. The space heating systems considered
in this study are direct heating, heat pumps and heat pump assisted heating.

The object of this study is to find the optimum selection and operation of the system under
the given resources. The measure of such optimum conditions ijs the EFFECTIVENESS, the
concept of efficiency based upon the Seoncd Law of Thermodynamics.

The temperature of water to waste is identified as the most important parameter to be optimized.
The analysis indicates that for high temperature resources (higher than about 425K) power
generation yields the best performance and is therefore recommended. The heat pumps are
recommended for the resource temperature lesé than about 327 K. The heat pump assisted heating
system shows its superiority for the very narrow temperature range (320K~330K) and thus the
use of this system should be considered when the flow rate is very limited. Thus the direct
heating is appropriate for the temperature range of 330K~425K. The analysis also shows the
optimum capacity of thermal water, which may be useful for the initial estimation of heating or

power generation potentials of given resources.
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Table 1 Parameters of the power generation system
and values assigned to them

Parameter Description Value
T Turbine efficiency 0.87
76 Generator efficiency 0.9
Te(K) Condenser temperature 310
AT (K) | Temperature difference 8.33
through which water is cooled
AT (K) Pinch temperature 8.33
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HEATING CAPACITY (kJ/kg)
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