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Adnoddau neu ddefnyddiau sydd eu hangen - Dim


ANSWER ANY three QUESTIONS 
Question 1
With a great deal of emphasis placed upon having a comfortable working environment air conditioning systems are being used more and more to help achieve this.

a) Evaluate the importance of considering sol-air temperature and conductive heat gains when assessing air conditioning systems.
(10 marks)

b) A design office occupies a four storey building which has a floor area of 300m2 per floor and has occupancy of one person per 4m2 of floor.  The heat gains are 110w per person; lighting 15w/m2 and desk top computers which are evenly spread throughout the building are 30w/m2.  The air conditioning plant is centralised. External heat gains are 120kW and summer design indoor and outdoor air temperatures are 20°C and 38°C respectively.  Standard degree hours are 7,420.
AED = Q x SDD/dt
AEC = 0.5 x AED

(i) Estimate the annual energy consumption
(9 marks)
(ii) Determine a performance indicator for the building
(2 marks)
(iii) Calculate the annual carbon dioxide emissions using a factor of 0.27
(4 marks)

Question 2
Compressed air systems in industry perform essential roles in processes, but they are often neglected and receive little or no maintenance except when they go wrong.

a) Evaluate two potential ways in which energy can be recovered from compressed air systems.
(8 marks)

b) One of the major areas where energy losses occur in compressed air systems is at the end usage.  Explain what steps can be taken to reduce end user demand.
(12 marks)

c) Discuss concisely why it is necessary to treat air in compressed air systems.
(5 marks)



Question 3
Saint Hughs discharges trade effluent into River Flow on a daily basis under a consent limit from the Environment Agency.  Every day a sample of the effluent is taken and analysed to determine the ammonia content.  Results from the daily samples, over a 40-day period are given below.

	Day
	Ammonia (ppm)
	Day
	Ammonia (ppm)
	Day
	Ammonia (ppm)
	Day
	Ammonia (ppm)

	1
	24.1
	11
	23.0
	21
	27.0
	31
	23.5

	2
	26.0
	12
	27.2
	22
	26.7
	32
	28.6

	3
	20.9
	13
	22.5
	23
	25.1
	33
	21.2

	4
	26.2
	14
	24.0
	24
	29.6
	34
	23.4

	5
	25.3
	15
	27.5
	25
	28.2
	35
	26.2

	6
	20.9
	16
	29.1
	26
	26.7
	36
	27.5

	7
	23.5
	17
	27.4
	27
	29.0
	37
	28.6

	8
	21.2
	18
	26.9
	28
	22.1
	38
	20.7

	9
	23.8
	19
	28.8
	29
	23.3
	39
	28.2

	10
	21.5
	20
	29.9
	30
	20.2
	40
	25.5



a) Examine the data using a Cusum plot of ammonia concentration taking 25ppm as the target value.  Comment on your results.
(15 marks)

b) Explain concisely how you would conduct a process capability study.
(5 marks)

c) Discuss the advantages and disadvantages of using Cusum charts to monitor processes.

(5 marks)



Question 4
Efficient combustion is required if we are to cost-effectively utilize expensive fossil fuels while at the same time minimize pollution from combustion processes.

a) Explain the difference between gross calorific value and net calorific value.
(4 marks)

b) A boiler uses natural gas which has a gross and net calorific value of 53.6 MJ/Kg and 48.1 MJ/Kg respectively.  Determine the following: -

(i) The gross heat input from the fuel to the boiler which uses 725Kg/hour of natural gas.
(2 marks)

(ii) If the heat available in the steam from the boiler is 22.1 GJ/hour, work out the boiler efficiency as a percentage of both gross and net heat input.
(6 marks)

(iii) Calculate the gross and net calorific value of a liquid fuel when the total heat transferred to the cooling water in a calorific value determination is 41.86 kJ from the combustion of 1.100g of fuel oil.  The amount of water condensed from the reaction products is 0.54g.  Assume 2.453 MJ/Kg of water is formed by combustion of 1 Kg of fuel.
(8 marks)

c) Discuss the requirements that are necessary for complete combustion to occur.
(5 marks)
