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4.3 Regenerative Vapor Power Cycle 
Thermal efficiency of vapor power cycle can be improved by regenerative feed water heating. This is also known as Regeneration. In Regeneration vapor power cycle working fluid enters in boiler from any middle stage of turbine. This increase the average temperature of heat addition, therefore thermal efficiency increased. 
4.3.1 Open feedwater heaters

Steam extracted from turbine directly mixes with the feedwater in the mixing chamber. Also know as direct contact feedwater heater. 
4.3.2 Close feedwater heaters

Steam from the turbine does not mix with feedwater. Uses Shell and tube type recuperators where feedwater temperature increases as the extracted steam condenses. 
Example 8.3 Regenerative vapor power cycle

Known: Water is the working fluid in an ideal regenerative Rankine cycle. Superheated vapor enters the turbine at 10 MPa, 480̊̊ C, and the condenser pressure is 6 kPa. Steam expands through the first stage turbine to 0.7 MPa where some of the steam is extracted and diverted to an open feedwater heater operating at 0.7 MPa. The remaining steam expands through the second stage turbine to the condenser pressure of 6 kPa. Saturated liquid exits the feedwater heater at 0.7 MPa.
Find: a) the rate of heat addition in kJ per kg of steam entering the first stage turbine. 
         b) the thermal efficiency.

         c) the rate of heat transfer from the working fluid passing through the condenser to the cooling water in kJ/kg of steam entering the first stage turbine
Schematic and given data: 
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