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1. Figure 8.79 Provides steady-state operating data for a cogeneration cycle that generates 

electricity and provides heat for Iowa State University campus buildings. Steam at 1.5 MPa, 280 

deg C, enters a two stage turbine with a mass flow rate of 1 kg/s. A fraction of the total flow, .15, 

is extracted between the two stages at 0.2 MPa to provide for building heating, and the remainder 

expands through the second stage to the condenser pressure of 0.1 bar. Condensate returns from 

the campus buildings at 0.1 MPa, 60 deg C and passes through a throttling valve, where it is 

reunited with the main feed water flow. Saturated liquid leaves the condenser at 0.1 bar. 

Determine (problem 8.79) 

(a) Q_dot_in 

(b) W_dot_net 

(c) Q_dot_load (Campus heat transfer) 

(d) Q_dot_out 

 

 
State P T(C) h(kj/kg) 

1 1.5 MPa 280 2992.7 

2 .2 MPa Sat 2652.9 

3 .1 bar Sat 2280.4 

4 .1 bar Sat 191.83 

5 1.5 MPa  193.34 

6 .1 MPa 60 251.13 

7 .1 bar  251.13 

 



2. In a cogeneration system, a Rankine cycle operates with steam entering the turbine at a rate of 

15 lb/s at 1000 lbf/in^2, 800 F, and a condenser pressure of 200 lbf/in^2 the isentropic turbine 

efficiency is 85% while the pump operates isentropically. Energy rejected by the condensing 

steam is transferred to a separate process stream of water entering at 280 deg F, 150 lbf/in^2 and 

exiting as saturated vapor at 150 lbf/in^2 (problem 8.83) 

 
(a) Given that state 1 is fixed and you know the efficiency of the turbine and the pressure at state 

2, explain how you would find the enthalpy at state 2. 

 

 

 

 

 

 

 

 

(b) Given that state 3 is fixed and you know the efficiency of the pump and pressure at state 4, 

explain how you would find enthalpy at state 4. 

 

 

 

 

 

 

 

 

 

 

 



(Problem 1 continued) 

 
State Enthalpy (Btu/lbm) 

1 1388.5 

2 1242.4 

3 355.6 

4 358.3 

5 249.2 

6 1194.9 

 

(c) Using the above table, calculate the mass flow rate of the fluid taking heat away from the 

power plant working fluid in the condenser. 

 

 

 

 

 

(d) Calculate the net power produced by the power cycle as well as the thermal efficiency.  


