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The Ideal Reheat Rankine Cycle

Increasing the boiler pressure increases the thermal

efficiency of the Rankine cycle, but it also increases the

moisture content of the steam to unacceptable levels.

Therefore, the desirable approach is expanding the steam in

the turbine in two stages, and reheats it in between.

In other words, modify the simple ideal Rankine cycle with

a reheat process. Reheating is a practical solution to the

excessive moisture problem in turbines, and it is commonly

used in modern steam power plants
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The figure below explains the (T-S) diagram of the ideal reheat

Rankine cycle and the schematic of the power plant operating

on this cycle.                                                                       



Thermodynamics /2nd Stage            By: ATHEER SALEH                     Lect.No.8 

Example (5.4) Consider a steam power plant operating on the

ideal reheat Rankine cycle. Steam enters the high-pressure

turbine at 15 MPa and 600°C and is condensed in the condenser

at a pressure of 10 kPa. If the moisture content of the steam at

the exit of the low-pressure turbine is not to exceed 10.4%,

determine:

(a) the pressure at which the steam should be reheated

(b) the thermal efficiency of the cycle. Assume the steam is

reheated to the inlet temperature of the high-pressure turbine.     
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Solution:
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�) ����� 6 �� ∶  �� = 10kPa And  �� = 0.896

        ��= �� + ����� = 0.6492 + 0.896 × (7.34996) = 7.3688kJ/kg. K

ℎ� = ℎ� + ��ℎ�� = 191.8 + 0.896 × (2392.1) = 2335.1kJ/kg
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Thus,  �� = 600∘C    ���   �� = �� = 7.3688kJ/kg. K

��� �� = 4MPa   and  ℎ� = 3674.9k J k⁄ g
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Problem (5.4) Consider a reheat cycle utilizing steam. Steam leaves the

boiler and enters the turbine at 4 MPa, 400 oC. After expansion in the turbine

to 400 kPa, the steam is reheated to 400 oC and then expanded in the low

pressure turbine to 10 kPa. Determine the cycle efficiency. Ans:

35.9%           

Problem (5.5) Superheated water vapor enters the turbine at 5Mpa and 400

oC. The water leaves the condenser as saturated liquid at a pressure of

30kPa, and the turbine efficiency is 91%. The net power output of the cycle is

100MW. Determine:

a- The thermal efficiency,

b- Mass flow rate of steam in the cycle

Ans : 29% ; 115.7 kg/sec


