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INSTRUCTIONS TO CANDIDATES

You showld have the following for this examination.:
Answer bookler;
Non-programmable sciensific calewlator;
Tables of Thermodynamic and transport properties of Fluids.
This paper consists af SEVEN questions in TWO sections; A and B.
Arswer any FIVE choosing THREE gquestions from section A and TWO grestions
Jrom section B.
All guestions carry equal marks.
Maximum marks for each part af a question are as indicated.
Candidates should answer the guestions in English.

This paper consists of 6 printed pages.

Candidates should check the question paper to ascertain that afl
the pages are printed as indicated and thal no questions are missing.
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SECTION A

Answer any THREE questions from this section.

Explain four benefits of an air conditioning system for human comfort, {4 marks)
With the sid of a diagram, explain the operation of a dual-duet air conditioning system.
{6 marks)
Explain three functions of a service valve in a refrigeration system. (3 marks)
(i) Highlight four desirable propertics of refrigerants.
(i)  Explain three advantages of secondary refrigerants.
(7 marks)

State four reasons why circular docts are preferred over rectangular ducts, {2 marks)
Explain four causes of noise in duct work of a ventilation system. (4 marks)

With the aid of 2 sketch describe the operation of a vapour refrigeration system.
(5 marks)

(1) Highlight four benefits of a hermetic compressor. (2 m::uts-}

(i)  With the aid of a diagram, describe the operation of a thermostatic expansion
valve in vapour compression refrigeration system. (T marks)

State the function of cach of the following units in a refrigeration system. :

(i)  condenser ~
(iiy  drer;
(iiiy evaporator.

; i3 marks)

State three causes and three remedics for each of the following problems of 4 vapour
compression system.

(1) compressor short cycle;
{ii)  low suction pressure.
{6 marks)

Explain four differences between a practical and an ideal vapour compression cycle.
(v marks)

With'the aid of a P-h diagram, explain the effect of superheating a refrigerant before
compression. (5 marks)
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Explain the following methods of duct sizing stating two advantages of cach.

(1) Equal pressure drop;
(i}  Static regain.

(6 marks)
Figure 1, shows a duct system. If the velocity after the fan outlet is not to exceed

7.5 m/s and velocity in any branch not exceed 3.5 mfs, size the doct and
determine its rectangular equivalent usin®chart 1 and table 1.
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Fig. 1

{7 marks)
Highlight six functions of a®entilation system. (3 marks)

With the aid of a diagram, describe viscous filter used in ventilation. {4 marks)
SECTION B
Answer any TWO questions from this secton,

State four canses of vibrations in machines., (4 marks)

Outline four types of vibration control materials stating one desirsble property of each.

(& marks)

With the aid of & diagram, describe an indirect cold water supply system 1o a two storey
building. (3 marks)
Highlight six benefits of nsing a zeolite water softener. (3 marks)
3 Tarn over
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Otline two methods of machine installation. (4 marks)
Cutline four functions of water distribution reservoirs. (4 maris)

With the aid of a diagram, explain the procedure for back-washing a rapid gravity
water filter. {6 marks)

Outline three operational problems of a rapid gravity filters. (6 marks)

B

Explain the following types of 1ifis:

{i) Electric traction;

(it) ~ Hydraulic.
(4 marks)
With the aid of & diagram, descnbe a double wrap roping in electric lift. (5 marks)
. State six maintenance checks carried out on a lift, i3 marks)

{i) Explain three differences between parallel and erisscross escalator Tayous.

(3 marks)
(i)  Highlight four safety measures during operational of escalators and six
maintenance checks carried gt on an escalator. (5 muarks)
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Tahle 1: Equal velome fow rate, pressare drop and surface roaghness.
Rens) dinmeters sbove stepped line up to 1op scale and dismeters below stepped line down o bobtom scale.
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