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Aims and Definitions

Aims Boundary Conditions
* Find a basis for efficiency to compare Process Location
and evaluate different working fluids Turbipe Condenser » Turbine efficiency: 85% (radial) » Brine temperature: 150°C
» Show the usability of the concept of power N Cvcle pmp b Condensing temperature: 30°C * Brine mass flow: 100kg/s
maximization for different ORC-Fluids * Engine  * Vapour fraction after turbine: min. 90% - Salt concentration: 100g/kg,,. .
* Analyze the heat transfer process bet- C\V  Start of boiling at inlet of evaporizer * Reinjection temperature: no
ween brine and working fluid Generator ORC » Saturated vapour at turbine inlet restrictions
* No superheating
Calculation Tien AN — A rcou . Nc_) overcritical conc_!itions (<97% of T )
- Only the simple power cycle is studied / * Min. temperature difference (Pinch): 10K
+ Variation of process pressure within the limits Thermatwater | P preheater o _ _
of definition pump N Efficiency considerations
Thermal water cycle Referring to the total heat potential Referring to the added heat from the
Software of the brine brine into the cycle
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Results of the Calculation

Concept of Power Maximization’
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not cycle transfers energy from a cooling medium (brine) _ _ L |
into work * Working fluids were chosen by their critical tempera-  The parametric study over the process pres-
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Conclusion

* The thermodynamic comparison basis of an ORC strongly depends on the used working fluid

» Because of the non-uniform connection of highest efficiency and net power output (eq. (2)), and the shown dependencies of the heat input, the basis of comparison
between cycles should be an efficiency referring to the total heat potential of the brine and the condensing temperature (eq. (1))

* The heat transfer is limited by the pinch, except a fluid with low critical temperature is used. More heat can be added to the cycle with the result of higher power outputs

* The concept of power maximization is usefull to identify the point of highest power output independently of the working fluid
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