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INSTRUCTIONS TO CANDIDATES

Yo showld have the following for this examination
Anewer bookler; :
Dirmiring instriments;
Non programmable sciemtific calculator;
Tables of Thermodynamic and Transport Properties of Fluids by Kodgers and Mayhew.
Answer FIVE of the following SEVEN guestions in the answer hookler provided
Meeimum marks for each part of o question are as mdicated.
Candidaies shoald answer the guestions in English.

This paper consizsts of 4 printed pages.

Candidates should check the guestion paper to ascertain that
all the pages are printed as indicated and that no guestions are missing.
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Onetline the procedure of carrying out hydrostatic st in a boiler. (4 marks)
With the aid of a diapram, describe the operation of a water tube boiler. {6 marks)
Catling four benefits of an economiser inoa boiler, {4 marks)

With the aid of a diagram, descnbe a dead weight safery valve used in boilers.

{6 marks)
Explain the use of the following in a steam plant:
(1) condensate Tift pump;
{iiy  hotwell.
{2 marks)
Highlight four advantages of a condenser in a steam plant. {4 marks)

With the aid of a diagram, describe the operation of a parallel low jet condesiger.
(3 marks)

(i)  Define the fa]lu'n.-f%n'g, terms:

(1) dryness fraction;
{1y thermal cficigney;
(11} eguivalent cvaporation.
(it A boiler generates 2500 ke of dry saturated steam per hour at a pressurne of 1
bar. The grate arca is 4 m* and 119 kg of coal is bumt per m* of grate
area per hour, [f calorific value of coal is 32180 klfke and the temperature of
fieed water 15 1757 . Determine:
() actual evaporation per kg of coal;

(I} equivalent evaporation ' from and at 1007 C7;

{111}  efficiency of the bodler.
{5 marks)

{i} Outline three classifications of [uel stating two advantages for each,

(i} Highlight four functions of fuel bumers.
(8 marks)
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i1) State six service requirements of a mechanical stoker.

(i)  List six maintenance checks carried oul on #n oil burning equipment.

{6 marks)
With the aid of diagrams, explain the operation of a four-stroke cycle peteol engine,
(& marks)
(i} Deeseribe the following elements of a nuclear power plant:
(1) nuclear reactor;
{1y  heat exchanger.
(i1} Outline three types of a nuclear reactor. [5 marks)

With the aid of a diagram. describe the operation of a nuclear power plant. (7 marks)
With the aid of a diagram, describe the circuits of a steam power plant, (8 marks)
Cutline three types of steam plants. (3 marks)
{i) State three sources of air into 3 Stéam condenser.

(i} Highlight three effects ofiair leakage into a steam condenser.

) {5 marks)

With the aid of a diagram, describe the operation of an air extraction pump,

{6 marks)
List five mainfenance checks and five maintenance tasks of an electrosiatic
precipitator. (3 marks}
i List six requirements of a steam distribution system.
(1}  With the aid of a diagram, describe a baffle type steam separator,

(& marks)

List three causes {or each of the following problems in a thermostatic steam trap,
(i} not enough steam heat;

(i) condensate won't drain.
(3 marks)

3 Tarn over

- e



(c)

7. {a)
(b

(ef}

2502305
oS ony, 22E

i) Explain the following methods of boiler storage:
Iy wet;
(I}  dry.
{iiy  Cutline the procedure for preparing a boiler for inspection.
(% marks)
(hutline four requircments of a flash steam recovery system. (4 marks)
With the aid of a diagram, explain the eperation of a flash steam vessel, (3 marks)
(1) Highlight four maintenance checks camied out on a sfeam pipeline,
(i)  State two causes and two remedies for each of the following problems in a
sleam syvsienm:
(1} waler hammer;
(I} - steam foaming.
{6 marks)
With the aid of a diagram, describea pelton wheel water turbine. {5 marks)
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