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2008 Solution
Part A
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Single Glazing



Double Glazing
Step 2 Draw data table for Single Glazing
RESISTANCE = THICKNESS ÷ CONDUCYIVITY
U VALUE = 1 ÷ TOTAL RESISTANCE
	Part
	Thickness
	Resistivity
	Conductivity
	Resistance

	ISR
	-----
	-----
	-----
	.122

	Glass
	.005
	
	1.02
	.0049

	ESR
	-----
	-----
	-----
	.08

	
	
	
	Total Resistance
	.2069


U value = 1 ÷ .2069 = 4.83 W/m²/ °C

Step 3 Draw data table for Double Glazing

	Part
	Thickness
	Resistivity
	Conductivity
	Resistance

	 ISR
	----- 
	----- 
	----- 
	 1.22

	 GLASS
	 .004
	----- 
	 1.02
	.00392 

	 SPACE
	 -----
	 -----
	----- 
	.170 

	 GLASS
	 .004
	 -----
	 1.02
	.00392 

	 ESR
	 -----
	 -----
	 -----
	.08 

	
	
	
	Total Resistance
	.3798


U VALUE = 1 ÷ .3798 = 2.63 W/m²/ °C
ANSWER
U VALUE FOR SINGLE GLAZING =4.83 W/m²/ °C
U VALUE FOR DOUBLE GLAZING = 2.63 W/m²/ °C
PART B

SINGLE GLAZING

1) Heat Loss in KJ = U value x Area x Temp Difference ÷ 1000



             = 4.83        X 25               X 13              ÷ 1000



              =1.569 KJ/sec

2) Time 1 Litre of oil will last = (Calorific Value of Oil ÷ Heat Loss) ÷ 3600 




                  = (37350 ÷ 1.569) ÷3600




                  = 6.612

3) Amount of oil used = Time the heating is on for ÷ Time 1 Litre will last for



                       = 3080 ÷ 6.612



                       = 465.81

4) Cost of Oil = Amount of oil in litres used x price of oil per litre


                   = 465.81 x .80


                   = €372.65

Answer 
Cost of Heat Loss per annum for single glazing = €372.65
DOUBLE GLAZING

1) Heat Loss in KJ = U value x Area x Temp Difference ÷ 1000



             = 2.73       X 25               X 13              ÷ 1000



              =.85475 KJ/sec

2) Time 1 Litre of oil will last = (Calorific Value of Oil ÷ Heat Loss) ÷ 3600 




                  = (37350 ÷ .85475) ÷3600




                  = 12.13

3) Amount of oil used = Time the heating is on for ÷ Time 1 Litre will last for



                       = 3080 ÷ 12.13



                       = 253.91

4) Cost of Oil = Amount of oil in litres used x price of oil per litre


                   = 153.91 x .80


                   = €203.12

Answer 

Cost of Heat Loss per annum for Double glazing = €203.12
LOW-E DOUBLE GLAZING

1) Heat Loss in KJ = U value x Area x Temp Difference ÷ 1000



             = 1.1        X 25               X 13              ÷ 1000



              =.3575 KJ/sec

2) Time 1 Litre of oil will last = (Calorific Value of Oil ÷ Heat Loss) ÷ 3600 




                  = (37350 ÷ .3575) ÷3600




                  = 29.02

3) Amount of oil used = Time the heating is on for ÷ Time 1 Litre will last for



                       = 3080 ÷ 29.02



                       = 106.13

4) Cost of Oil = Amount of oil in litres used x price of oil per litre


                   = 106.13 x .80


                   = €84.90

Answer 

Cost of Heat Loss per annum for low-e double glazing = €84.90
Part C

I would recommend for home owners to install Low-e double glazing because.


1) Financial Savings

The homeowner will use less oil per annum to heat the house, from the calculation above low-e double glazing costs €84.90 compared to €203 for double glazing and €375 for single glazing.

    2) Environmental Friendly

The low-e double glazing reduces the amount of      carbon emissions that are a bye product of burning oil; these emissions are harmful to our planet.
Marking Scheme
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