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THE RANKINE CYCLE

1-2: Reversible adiabatic pumping process in the
pump

2—3: Constant-pressure transfer of heat In the
boiler

3—4: Reversible adiabatic expansion in the turbine
(or other prime mover such as a steam engine)

4-1: Constant-pressure transfer of heat in the
condenser
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Inputs + Generations = Rate of Changes + Outputs + Destructions
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In the Rankine cycle the vapor Is
superheated at constant pressure, process
3-3’.

If the moisture in the low-pressure stages
of the turbine exceeds about 10%,

not only Is there a decrease in turbine
efficiency,

but erosion of the turbine blades may also
be a very serious problem.
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AVAVAYAYAY a. Determine the turbine power output and the pump

2

ANNN— power input for the cycle.
T Saturated

—(1) vapor NH,
Ty = 20°C

b. Determine the mass flow rate of water through
each heat exchanger.

NH, CYCLE _ c. What is the thermal efficiency of this power plant?
1000Kg / s Turbine [— > Wy
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a) C.V. Turbine. Assume reversible and adiabatic.
S, =581 =35.0863 =0.8779 +x, x 4.3269 =>

hy = 227.08 + 0.9726 x 1225.09 = 1418.6 kJ/kg
wp=hy - hy = 1460.29 - 1418.6 = 41.69 kl/kg

W= mwy = 1000 x 41.69 = 41 690 kW
Pump: wp ~ v3(P, - P3) = 0.0016(857 - 615) = 0.387 kJ/kg

Wp = tiwp = 1000 x 0.387 = 387 kW
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b) Consider condenser heat transfer to the low T water

Qo 1ow T 120 = 1000(1418.6 - 227.08) = 1.1915x10° kW

: 1.1915x10°
My TH20 = 2938 - 20.98 ~ 141 850 kg/s

hy =h; + wp =227.08 + 0.39 =227.47 kJ/kg

Now consider the boiler heat transfer from the high T water

Qfrom high T 1120 = 1000(1460.29 - 227.47) = 1.2328x10% kW

: 1.2328x10°
Mhigh T H20 = 104.87 - 96.50 ~ 147 290 ke/s

41 690 - 387
1.2328x10°

=0.033

c) Nt = Wner/Qu =
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