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10. Engineering Knowledge - Steam

Time allowed: 3.5 hours

Six (6) questions only to be attempted.

1. (a) Sketch and describe the arrangement and purpose for

(i) roof firing, and

(ii) tangential firing, in power boilers.

(b) Explain how each development has effected boiler design.

(c) What are the merits and demerits of each arrangement?

2. In order to mitigate the problems arising from the use of boiler feed water containing inorganic salts

causing the so called "permanent" or non-carbonate hardness, it has become standard practice to use some

type of phosphate compound.

(i) Describe the manner in which the phosphate operates to prevent scale formation stating

the chemical reaction involved.

(ii) What prevents the reaction products from precipitating and forming scale on the heating

surfaces?

(iii) What measures are used to control the amount of chemical used?

(iv) Is this type of treatment considered satisfactory with a very high pressure boiler? If not,

why not? What other chemicals would likely be used?

3. (a) With the aid of a block diagram, describe the instrumentation required for the automatic

operation of a power boiler.

(b) What factors must be considered for the satisfactory operation of such a system?

4. With reference to feed water heaters discuss.

(i) the detection and result of tube leakage,

(ii) the reasons for air venting and how this is accomplished,

(iii) the reasons for using multi-stages and the consequent plant arrangement for maximum

efficiency,

(iv) the use of bled steam and exhaust steam.
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5. Sketch and describe a main condensate extraction pump.

Describe the arrangements provided to:

(i) prevent air entering the feed system through the pump.

(ii) ensure the pump operates effectively at condenser pressure.

(iii) ensure the pump operates effectively at' light boiler loads.

6. Sketch and describe a multistage flash evaporator for producing fresh water from sea water. How

steam can be used to produce fresh water on board? Discuss merits and demerits of producing water

by this method.

7. (a) Sketch and describe a spray type of deaerator designed for marine applications.

(b) Why is such a device used?

(c) Why is the temperature of the water within the deaerator so important?

(d) Where is the deaerator usually located and why is it p1aced in this position?

8. (a) Give at least two reasons for loss of vacuum in a main condenser.

(b) Describe how you would trace the cause of the trouble.

(c) Why is it considered poor practice to operate the main turbine with a reduced condenser vacuum

except possibly for a short period?

9. (a) Sketch and describe the arrangement employed to counteract the problem of hydraulic

thrust in a turbo-feed pump.

(b) How is this type of feed pump protected under light load conditions?

(c) What safety devices are required for the safe operation of a turbo-feed pump 
