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Equipment or materials required – Calculators
QUESTION 1.
A). Calculate the ventilation opening (Fresh Air Intake) areas required in a Stack ventilation system, for the building shown below, in Lecture Rooms 1 and 2. 
Air Density inside the stack = 1.177 kg/m3
The flow rate required in each room is 3 air changes per hour. 
The Value of the Discharge Coefficient (Cd) = 0.61
Each lecture room measures internally 22 m x 10 m x 4m high. 
Note:      Degree Kelvin = Degree C + 273
[image: Screen Shot 2012-03-18 at 11.55.41 AM.png]Q = Cd x A x [(2/Pins) x Pinsx g x (hnpl– h) x (Tins – Tout / Tins)]
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Where: Air flow rate for each room (Q) in m3/s    =   Room volume x Air change rate
                                                                                                           3600  	              15 Marks

B). 
Natural ventilation is generally preferable to mechanical ventilation (more sustainable) as it will typically have lower capital, operational and maintenance costs.
Discuss the range of circumstances in which natural ventilation may not be possible or suitable.
10 Marks


QUESTION 2.

A). Explain the utilisation of sensors in SMART buildings, indicating how and where they can be employed to control building comfort for occupants, and how they allow long term energy savings to be made. 
15 Marks

B). What are the main considerations for an engineer when approaching the measurement and analysis of the propagation of sound levels outdoors? Your answer should describe 5 factors which may impact the efficiency of their measurements, utilising supporting diagrams where applicable.
10 Marks


QUESTION 3.
A). Describe five situations where temporary demountable structures could be used. 10 Marks


B). Taking a sports stadium as an example describe what structural and safety considerations the designers must be aware of when using demountable structures.15 Marks





QUESTION 4.
A). Using a multi-storey concrete building as an example of a structure, discuss the loaded elements, structural load paths and the various joints required to be formed in realising this structure. 
10 Marks


B). A client of yours is considering incorporating an infinity swimming pool at the top terrace of a multi-storey luxury hotel building, to be built in the Isle of Skye in the West of Scotland, half-way up a mountain overlooking the Atlantic Ocean.
a. Discuss your material of choice for the primary structure of this building with reasons for selection.
b. Consider the different types of loadings that are applied on this building and discuss the structural difficulties that could be encountered in realising this building, and give methods that can be used to overcome these challenges.  
15 Marks
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The equation below can be used to determine air flow rates in stack driven ventilation or the opening areas i
required. E

Q= €A [ (2/Pig) Pins-8-(hpy=h) (T, -Tou /T ) ]
where;
Q = Air flow rate through a large opening (m*/s)
c = Discharge coefficient (0.61 for large openings)
A = Opening area (m?)
Pus = Air density inside stack (kg/m®)
g = Acceleration due to gravity (9.81 m/s)
by = Height of neutral pressure level above datum (m)
h = Height of opening above datum (m)
T = Temperature of air outside stack (°K)
T, = Temperature of air inside stack (°K)
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