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Final exam L3 Energy conversion 2023-2024
EXERCICE 1 : Rankine Cycle (4a& 12)

A 25 MW (Whet) steam power plant is a Rankine cycle with boiler pressure of 8 MPa and condenser
pressure of 50 kPa. The moisture content of the steam at the turbine outlet x= 16%.
1. Draw the cycle on the T-s diagram below, numbering the device inlet/outlet points. Name the
device that corresponds to each process in the table below. Give the property or properties that
is/are constant for each process. Give the heat or work interaction for each process with the
appropriate sign (+or-)
find the temperature of the stream at the turbine inlet
Calculate the efficiency of the power plant
4. The temperature at the turbine inlet is raised to 550 °C AND the condenser pressure is
lowered to 20 kPa.
4.1 The amount of heat input to the boiler will increase, decrease or stay the same, Justify
your answer
4.2 The quality of the steam at the turbine outlet will increase, decrease or stay the same,
Justify your answer
4.3 The amount of heat rejected will increase, decrease or stay the same, Justify your
answer
4.4 The cycle efficiency will increase, decrease or stay the same, Justify your answer
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Vapeur surchauffée

P = 0.0 MPa (275.64) P = 7.0 MPa (285.88) ) P = 8.0 MPa (295.06)
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EXERCICE 2 : Carnot Cycle (L& 8)

A Carnot cycle which uses water vapor as a heat carrier. A source at a temperature of 250°C
transmits its heat to the heat carrier as it changes from a saturated liquid state to a saturated vapor.
The heat is removed at a pressure of 10 kPa.
We give : according to the thermodynamic tables, at:
P= 10 kPa we have the corresponding saturation temperature = 45.81 °C
T=250°C; liquid entropy S =2.7927 kJ/kg.K and vapor entropy Sy =6.0730 kJ/kg.K
1. Represent the cycle in the T.S diagram
2. Determine:
2.1 The thermal efficiency of the cycle
2.2 The amount of heat evacuated
2.3 The net work produced
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