34.8 In a Rankine cycle, steam enters a turbine at 600psia and T00°F.
After isentropic expansion, the resulting saturated mixture goes
through a condenser that operates at 5psia. Saturated liquid leaves
the condenser. How much heat per unit mass is removed by the
condenser?
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In alignment with the Rankine Cycle diagram provided in the reference handbook, consider the
steam entering the turbine as State 3, the saturated mixture leaving the turbine and entering the
condenser as State 4, and the saturated liquid leaving the condenser as State 1. Work around the
cycle starting with State 3. Use the properties of Superheated Steam table to obtain the enthalpy
and entropy at State 3.
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State 4 is a saturated mixture. Since the turbine expansion from State 3 to State 4 is isentropic,
the entropy at State 4 is the same as State 3. Collect entropy and enthalpy values from the
properties of Saturated Water and Steam table and determine the quality and enthalpy for State 4.
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sp = 0.2348
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The pressure and thermodynamic state are known at State 1, which is a saturated liquid. Obtain
the enthalpy at State 1.
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Determine the change in heat per unit mass across the condenser from State 4 to State 1 by
calulating the difference in enthalpy.
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Answer B
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