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Instructions to candidates 

1. Answer question one and any other two questions 

2. You should have a clean copy of a psychrometric chart for this examination 

 

Question One (30 marks) 

a) Identity five building services that a mechanical engineer is responsible for in a 

building.   

                                                                                                                                (5 

marks)                                                                                                                                

b) Using neat sketches explain how a float valve works.                                           (4 

marks) 

c) Explain with the aid of neat sketches the following terms associated with the 

psychrometric chart: 

i. Dew point                                                                                                      (2 

marks) 

ii. Sensible cooling                                                                                         (2 

marks) 

iii. Moisture content                                                                                         (2 

marks)                                                              

d) With the aid of a neat sketch illustrate a housed earth installation.                         (4 

marks) 

e) Identify any three categories of detectors employed in an intruder alarm system.      

                                                                                                                                (3 

marks) 

f) Explain three essential tests performed on an electrical installation before handover to 

a client.                                                                                                                      (6 

marks) 

g) Differentiate between an escalator and a lift.                                                          (2 

marks) 

 



Question Two (20 marks) 

An executive office is to be maintained at 200 C dry bulb 60% saturation when the outside air 

condition is 300 C dry bulb 70% saturation. A central A/C unit is to be used consisting of a 

mixing chamber, a cooler, a heater battery, a supply fan and associated ducting. The supply 

air contains 33% outside air by mass. The air passes through a cooler with an apparatus dew 

point of 20 C that reduces its temperature to 80 C; it then enters the heater battery exiting at 

160 C to a fan and thence to the office. The sensible and latent heat gains are 4800 W and 

2100 W respectively.  

i. Sketch the plant diagram                                                                            (4 

marks) 

ii. Sketch the process on a psychrometric chart                                                (5 

marks) 

iii. Calculate the cooler load                                                                               (4 

marks) 

iv. Calculate the cooler load factor                                                                  (3 

marks) 

v. Calculate the heater load                                                                               (4 

marks) 

Neglect temperature changes in the ducting and fan and use the psychrometric chart for a 

barometric pressure of 1.013 bar. 

 

Question Three (20 marks) 

a) Identify three natural sources of water                                                                    (3 

marks) 

b) Differentiate between hard and soft water                                                              (4 

marks) 

c) Identify three health hazards associated with poorly ventilated buildings                (3 

marks) 

d) A domestic cold water supply installation is to include a 500-litre storage tank. The 

supply tank is to be connected to a kitchen sink, a dhobi sink, three wash hand basins, 

two water closets and two shower rooms. An outlet is also to be provided to cater for 

outdoor water related activities such as washing clothes/car and general cleaning. 

Sketch a neat line diagram showing the water circuit starting at the water meter, the 



water pipe sizes and all valving expected.                                                                                                  

(10 marks) 

 

Question Four (20 marks) 

a) It has been said that using the wrong fire extinguisher to fight a fire can have grave 

consequences. Briefly discuss five factors that can be used to select the best fire 

extinguisher for a given situation.                                                                           (10 

marks) 

b) Identify any four items that should be checked during periodic inspection of 

firefighting equipment.                                                                                                      

(4 marks) 

c) Explain why an assembly point is necessary and where it should be situated with 

respect to fires in large buildings                                                                                        

(2 marks) 

d) Identify any Four points where a fire hose reel should be located                            (4 

marks) 

 

Question Five (20 marks) 

a) Explain the difference between hydraulic elevators and traction elevators            (4 

marks) 

b) Using neat sketches illustrate the following escalator types arrangements: 

i. Continuous one-way traffic                                                                    (2 

marks) 

ii. Parallel two-way traffic                                                                         (2 

marks) 

iii. Crisscross continuous two-way traffic                                                  (2 

marks) 

c)  An office block in Meru town having unified starting and stopping times has been 

designed with 12 floors above ground with an area of 6000 m2 and a floor pitch of 3 

m. Two lifts each with a capacity of 15 persons and a car speed of 2.7 m/s are 

proposed for installation. Assuming a population density of one  person per 11 m2 and 

19% of the population per five minutes; determine: 

i. The car travel,                                                                                        (2 

marks) 



ii. The peak demand for a five minute period,                                             (4 

marks) 

iii. Probable number of stops.                                                                       (4 

marks) 

 


