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Steam Tables will be required

1) In the proposed power generation system, steam at 15 MPa and 550 is
supplied to a high pressure turbine. The steam from the turbine outlet is then
condensed at 10kPa before passing to the boiler feed-water pump.

a) What is the dryness fraction (quality) of the steam leaving the turbine?
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b) What is the specific enthalpy of the steam leaving the turbine?

¢) What is the overall thermodynamic efficiency of the cycle if the energy
used by the boiler feed water pump is 14 kJ/kg of steam
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d) Show positions 1 to 4 on a full-page Temperature v Entropy sketch
diagram,;
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¢) How many MW of heat energy must be supplied to the economiser + boiler
+ superheater to generate 10 MW of mechanical power ?

f} How much wood (Tonne) must be burned each hour to produce this amount
of power if the lower calorific value of the wood is 15MJ/kg?
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2) As part of an alternative energy programme, rubber wood is to be used to fuel a
small power station. The lower heating value of the wood has been determined in
a bomb calorimeter to be 15 MJ/kg and an average of 20 Tonne of dry rubber
wood off-cuts are available each 24 hour day.

a) How much thermal power is potentially available 7 (in kiloWatts)

b) How much mechanical power can be generated from the fuel if the boiler is
only 42.5% thermally efficient? (Power coming out in the steam = 0.425 x
Power in the fuel burned)

¢) How much electrical power (in MW) can be obtained from burning 20
Tonne of rubber wood each day if the electrical generator is 93% efficient?

The ultimate analysis of the DRY rubber wood is as follows:

C=49.5% H=6.0% 0O=42.7% N=0.2% S=0.1%
Ash=1.5%w/w

Atomic weights:
C=12.0115 H=1.0097 0=15.9994 N=14.0067 S=32.064

Take the composition of air as 21% oxygen and 79% nitrogen by volume
Thus average molecular weight of air = 021 x 2 x 159994 + 0.79 x 2
x14.0067 = 28.85.

d) Estimate the empirical molecular formula as (C,I;O,N,S),
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e) If n = 1, estimate the approximate molecular weight of the rubber wood

If this wood is burned with 15% "/, excess air,

f) Calculate the air/fuel ratio in mole/mole
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g) Calculate the air/fuel ratio in kg/kg

h) Estimate the probable flue composition as a mole fraction:
COz,Hx0, 02, N3, 80;
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