1996 Higher Level U Value Question
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Calculate the U value of an external cavity wall which is constructed of 100mm thick brick outer leaf
rendered 19mm thick, a 100mm thick concrete block inner leaf plastered 13mm thick and a 100mm
wide cavity. Use the following data:

Extemal Surface Resistance (R)  0.083me2°CW
Intemal Surface Resistance (R} 0.123 m2 °CW
Cavity Resistance (R) 0176 m2°CW
Conductivity of brick ® 0.084 Wim °C
Conductivity of concrete block ® 1.44 Wim °C
Conductivity of plaster/render ® 0.48 Wim °C

What thickness of expanded polystyrene should be added in order to satisfy Building Regulations
requirements of 0.45 Wim? °C? The resistivity of the expanded polystyrene is 28.6 m °CIW.
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	Element/Material
	Conductivity (K)
	Resistivity (1/K)
	Thickness (m)
	Resistance ( R )
	

	Ext. Surface R
	
	
	
	0.053
	

	Int. Surface R
	
	
	
	0.123
	

	Cavity R
	
	
	
	0.176
	

	Brick
	0.084
	11.9047619
	0.1
	1.19047619
	

	Block
	1.44
	0.694444444
	0.1
	0.069444444
	

	Plaster Int.
	0.48
	2.083333333
	0.013
	0.027083333
	

	Plaster Ext.
	0.48
	2.083333333
	0.019
	0.039583333
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	Total R
	1.678587302
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	U Value
	1/Total R   =
	0.5957
	w/msK


Part B, To achieve an improved u value by including/increasing insulation.

Information given;

New U Value = 0.45            

Resistivity of expanded polystyrene = 28.6

New U Value        = 0.45      =   2.222  (Resistance)

Existing U Value  =  0.596   =   1.678  (Resistance)

Resistance to be achieved by Insulation, 2.222 – 1.678 = 0.544    

R = Resistivity X Thickness,   Thickness =  ____ R ____  =    0.544        
                                                                        Resistivity           28.6
= 0.019 m  of Expanded Polystyrene is required to give a u value of 0.45
19mm of insulation required

