
Cork Institute of Technology 
Bachelor of Engineering in Building Services Engineering – Stage 2 

 (EBSEN_7_Y2) 

Autumn 2008 
Building Services and Equipment II 

(Time: 3 Hours) 
Instructions 
Answer FIVE questions,  
All questions carry equal marks. 

 Examiners: Mr. Will Bateman 
Dr. Mervyn Smyth 
Mr. Declan Leonard 

 Reference Material to be provided. Question Location 

1. Table 1, 2, 3and 4 – Hot and Cold Water Pipe work Design Q1 (attached) 

2. CIBSE Table 4.13 Page 4-23 – Water 750C Copper Pipe. Q1 (attached) 

3. Hot and Cold Water design Spreadsheet Q1 (attached) 

4. CIBSE Table C4.11, Page 4-15 - Water 750C Med Grade Steel Q4 (attached) 

5. CIBSE Table 3.17 – Heat Emissions from single horiz  pipe. Q4 (attached) 

6. CIBSE Table 4.36. -Velocity press loss factors for pipe work Q4 (attached) 

7. Ductwork Design Sheet Q5 (attached) 

8. CIBSE Fig C4.2 – Pressure Drop for air in galvanised circ ducts Q5 (attached) 

9. CIBSE Table 4.42 – Velocity pressure of air. Q5 (attached) 

10. Table 4.35. –Velocity press loss factors for duct fittings. 2pages Q5 (attached) 
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Q1 (a) Under EU guidelines list five general conditions that specify the quality of water for 

human consumption. [5 marks] 

 

 (b) For each of these five conditions, list a water treatment process that would be used to 

achieve that condition. [5 marks] 

 

 (c) Determine the most economical diameters of the copper distribution pipes labelled AB, 
BC, etc in Fig 1.1 below. The pipe work is located in a domestic house. 

  Reference  - Tables 1, 2, 3 and 4 – Hot and Cold water pipe work design. 
  Reference – CIBSE Table C4.13 – Flow of Water at 75 Deg C in Copper Pipe. 
  Fill in the relevant data on the Hot and Cold Water design spreadsheet supplied. 
  Ensure you put your name on the sheet and attach the sheet to your answer book. 
  Show all rough work used to calculate the initial flow rates in each section. [10 marks] 
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Q2 (a) A flat roof consists of 150mm thick concrete covered by 20mm layer of asphalt.  
  The inside surface has a layer of 50mm thick expanded polystyrene insulation, supported 

by a 13mm plasterboard and has a 5 mm coat of plaster on the inside.  
  The internal ceiling and external surface of the asphalt have a low emissivity.  
  The roof is in a sheltered location.  
  Calculate the U Value for this roof if the Thermal conductivity (k) of the individual 

layers are as follows, all units W/m 0C  
Asphalt 0.7 Concrete 2.0  Expanded Polystyrene 0.04 
Plaster board 0.25 Plaster 0.4  

  Tables for  – Rsi Table 3.9, Rse Table 3.10 below as reference 
  NB Use resistance data for BS EN ISO 6946 [6 marks] 
 

 
 

 
 
 

  
 (b) Calculate the additional thickness of expanded polystyrene insulation required to 

improve the construction to achieve a U value of 0.22 W/m2 0C to comply with current 
building regulations. [4 marks] 
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(c) Calculate the total heat loss from Bedroom No 1 as shown in Fig 2.1 attached when using 

convective heating.  

 (10 marks)  
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Q3 (a) Fig 3.1 shows an un-insulated mild steel Two Pipe Parallel LPHW heating system with 
four sections. Bends are welded mild steel elbows.  

  The primary calculations of pipe sizing and pressure loss for sections 1, 2, and 3 have 
already been found and are listed in Table 3.2 below.   

  For pipe section 4 calculate the pipe diameter required to supply the heat load given that 
the 6kW load is part of pipe section 4. Show all rough work calculations. 

  Compare the actual heat loss from the pipe work in section 4 against the theoretical. 
  Tables C4.11, and C3.14 attached for reference. [10 marks] 

OUTPUT 12 kW

FIG 3.1 LPHW HEATING

1.
0m

6.0 m

ISOLATION VALVES
CIRCULATION PUMP
BOILER

87 DEG CFLOW TEMPERATURE

SPECIFIC HEAT CAPACITY H 0

TARGET VELOCITY OF FLOW

4 METERS
DISTANCE

TOTAL

EMITTER HEAT CAPACITY

RETURN TEMPERATURE

4.2 kJ/kg K
AS SHOWN

70 DEG C

2

1 m/s

OUTPUT 7 kW

8 m

15.0 m

OUTPUT 6 kW

6.0 m

SECTION 4

(6+4+1+2.5+6) = 19.5m

2.5m

(6m + 15m) x 2

SECTION 1

7 m

(7.0 m) x 2
SECTION 3

SPACE TEMPERATURE

TWO PIPE PARALLEL SYSTEM

(8.0 m) x 2
SECTION 2

18.5 DEG C

 

Table 3.2. LPHW Sizing Sections 1, 2 and 3. 

Pipe 
Section 

Cumulative Heat 
Loss  
(kW) 

Calculated 
mass flow 
(kg / s) 

Calculated 
Pipe Diam 
(mm) 

Effective 
Pipe 
Length(m) 

Delta P  
Pa/ m 
run 

Section  
delta  P 
(Pa) 

Sect 1 14.9 (Sect 1) 0.202 15 44.7 900 40230
Sect 2 8.10 (Sect 2) 0.117 10 17.8 1200 21360
Sect 3 24.2 (Sect 1+2+3) 0.386 20 15.1 700 10570
Sect 4    
 

 (b) For  pipe section 4, calculate the effective length of the pipe work plus fittings and their 
associated pressure loss. Combine these results with existing results in table 3.2 to establish 
the duty and head of the circulating pump required. Tables C4.36 attached for reference.
 [10 marks] 
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Q4 (a) Explain the terms BMS and BEMS.    [2 marks] 

  

 (b) Describe how a BMS LAN might be configured to allow monitoring and control of a large 

number of pieces of equipment within a site. Use a sketch to support your description. 

   [6 marks] 

 (b) List three items of hardware associated with a BMS system and briefly explain the 

function of each item within the system. 

 [6 marks] 

 

 (c) With the aid of a neat sketch show how a BMS system might be linked to the various 

components for the optimum control of a Fan Terminal Unit used for room heating.  

      [6 marks] 

  

 
Q5 (a) Ventilation is the process of changing the air in a given space. 
  List six reasons why ventilation is needed. [6 marks] 
 
 (b) Air conditioning is the process of treating air to meet the requirements of the conditioned 

space. List four items treated during air conditioning. [4 marks] 
 
 (c) Briefly describe three types of air filters that may be found in air conditioning systems 

indicating how each works. [6 marks] 
 
 (d) Air conditioning can be achieved using “centralised air conditioning systems” or “Split 

unit Heat Pump systems”. List two advantages of each system. [4 marks] 
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Q6. (a) With the aid of a neat sketch show all the equipment associated with a typical “wet” 

sprinkler system for a two storey building.  [6 marks] 

 

 (b) Using a neat sketch show the general arrangement of an on site automatic sprinkler pump 

system including the water storage and water supply. [6 marks] 

 

 (c) Outline the type of portable fire extinguishers you would recommend for use on fires 

involving four of the following materials :-  [4 marks] 

Table 6 
No. (i) (ii) (iii) (iv) (v) 

Class A B C D E 
Fire Type Wood & 

textiles 
Petroleum Gases Inflammable 

metals 
Electrical 

 

 (d) Briefly explain how each type of extinguisher described above is effective in fighting the 

relevant fire. [4 marks] 

 
 
Q7 (a) The industrial revolution began about the mid 1800’s. Since then there have been huge 

advances in technology. Explain briefly how and why these advances have had a 

negative impact on our global climate. [6 marks] 

  

 (b) List 3 types of pollutants that have increased dramatically with increasing 

industrialisation. For each list typical sources, impacts and possible controls to minimise 

their future impact. [9 marks] 

 

 
 (c) Explain the term EPA and explain this organisations role in pollution control in Ireland. 
   [5 marks] 
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