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Part Il

(Prof. Allen)

Question 6 for 2004 Examination from Michael Allen

A moving-grate burner is used to generate superheated steam from wood waste. It is shown diagrammatically

above. Give the names of the various items in the drawing

B) e et e e bR R R bR RS R R RSasRatseneseseset et en

£ et s e R R RSt SeseseseeeeseeedesR RS R er s bRt

D) e ae R s R bR s R RA SRR R b bR e

) ettt eS8t RS e et e ettt e eenee

B et b e R R R R Rt ekt tne

G b ettt R a8 e S oA AR et ea sttt es s raen

) ettt R b e e e A AR A4 4RSS AR RA FAERAEAnEReaee s et b e RSt

d) bbbk e A 2 R 21 84 41 R s raee s ea s een s

K e R AR R A o SRR R RS £ R RS54 RS s bRt

Power Plant Engineering 7



StudentCode .........ocevevnnnnenne. NAITIE . oviniiiieii ettt ei et et e s et s eena e eaneanranaees

In southern Thailand, wood-waste from saw-mills and fumniture factories could be bumed to produce steam

which we could then use to make electricity.

L) If the thermodynamic cycle efficiency of the turbine is 40%, and the efficiency of the generator is

99%, at what rate must we supply energy to the steam to obtain 5 MW of electricity?

M) If the available dry wood has a lower heating value of 12MJ/kg, calculate the minimum amount of

wood we must feed to the furnace every 24 hours.

N) How much fuel will be needed if heat losses in the flue gases and to the environment in the

combustion process are 54.5%?

P) An ultimate analysis of this wood shows that it contains 35% by weight of carbon. Using a molecular
weight of 12 for carbon and 44 for carbon dioxide, estimate the daily production of carbon dioxide

from the proposed wood-fired power station. (Tonnes/day)

(20 marks possible)
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Question 7 for 2004 Examination

Steam at 17.5 MPa and 550°C is used to power a turbine/generator unit. It is exhausted at 7.5 kPa and

condensed. The boiler feed-water is recompressed to 17.5 MPa before being re-introduced into the boiler.

A)

B)

o

D)

E)

F)

G)

H)

Sketch the Temperature v Entropy graph for this cycle and show the key temperatures and entropies;

Estimate the work available from the turbine for each kilogram of steam;

Estimate the heat extracted by the condenser;

Estimate the work done by the boiler feed-water pump;

Estimate the heat requirement in the boiler;

Calculate the overall thermodynamic efficiency of the cycle;

Suggest two ways that this efficiency could be increased.

If the efficiency of the generator is 98%, estimate the amount of electricity that could be generated by

5 kg/sec of steam passing through the turbine.

(30 marks possible)

STATE ALL YOUR ASSUMPTIONS CLEARLY
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( for answers)
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