U Value 2001
[image: image1.png]In a dwelling house it is proposed to replace the existing 4mm single glazing with double glazed units
The double glazed units consist of two 4mm panes of glass with a 12mm air space.

()  Using the data given below calculate:
()  The U value of the single glazing
() The U value of the double-glazing
Data:

Thickness of Glass 4mm
Conductivity of Glass 1.02 W/m°C
Resistance of 12mm air space 0.17m? °C/'W
Internal surface resistance 0.12m2* °C/'W.
External surface resistance 0.08m?* °C/'W

(i) Ifthe dwelling house has 20m’ window area and the average air temperature difference
across the windows is 8°C, calculate the daily savings in fuel costs resulting from the
installation of double glazing, given the following

Calorific Value of Oil 37350 kj per Litre
Cost of il 40p per Litre

(b)  Discuss in detail the merits of installing double glazing in a dwelling house.




U Value of Single Glazing

	Element/Material
	Conductivity
 (K)
	Resistivity (1/K)
	Thickness
 (m)
	Resistance 
( R )
	

	Ext. Surface R
	
	
	
	0.08
	

	Int. Surface R
	
	
	
	0.12
	

	4mm Glass
	1.02
	0.980
	0.004
	0.00392
	

	
	
	
	
	
	

	
	
	
	Total R
	0.20392
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	U Value
	1/Total R   =
	4.90388
	w/msK


U Value of Double Glazing

	Element/Material
	Conductivity 
(K)
	Resistivity (1/K)
	Thickness
 (m)
	Resistance
 ( R )
	

	Ext. Surface R
	
	
	
	0.08
	

	Int. Surface R
	
	
	
	0.12
	

	Air Space
	
	
	
	0.17
	

	4mm Glass
	1.02
	0.980
	0.004
	0.00392
	

	4mm Glass
	1.02
	0.980
	0.004
	0.00392
	

	
	
	
	
	
	

	
	
	
	Total R
	0.37784
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	U Value
	1/Total R   =
	2.64662
	w/msK


Rate of Heat Loss through Single glazing,  =  4.903  X  20  X  8  =  784.6208 W/sec
Daily Energy Loss ( W X Secs)  = 784.6208  X  24 X 60 X 60 = 67791.2371 KJ

Rate of Heat Loss through Double glazing, =  2.64662  X  20  X  8 =  423.4592 W/sec
Daily Energy Loss  ( W X Secs)  =  423.4592  X 24  X  60  X  60  =  36586.8749 KJ
Difference in Daily Energy Loss  =  67791.2371 - 36586.8749  = 31204.3622 KJ

Reduction in Oil requirement        =   31204.3622      =  0.8355 Litres

                                                             37350

Daily Savings                                 =  0.8355  X  40  =  33.42 p
Homework.
Calculate the daily savings for a glazing panel (Window) which meets current regulations ( U value of 1.6 w/m²) compared with single glazing. Use the same calorific value for oil and at a cost of 87cent / litre.

