2002 U Value
[image: image1.png]A house built twenty five years ago has an external cavity wall built to the following specification:

OuterLeaf:  100mm concrete block with 19mm cement rendering
Cavity 100mm uninsulated

InnerLeaf  100mm concrete block with 16mm plaster finish.
Wall data

Thermal conductivity of the rendering and the plaster is 0.46W/m °C.
Conductivity of the blockwork is 1.44W/m °C
Resistance of the external surface is 0.055m* °C/W.

Resistance of the internal surface is 0.123m?® °C/W.
Resistance of the cavity is 0.18m? °C/W.

() Calculate the U-value of the wall

(b) A proposed extension to the house is to have external walls of similar construction to the
original, with the addition of expanded polystyrene insulation in the cavity.
Calculate the thickness of insulation needed to achieve the “U-value” of 0.45W/m? °C, given the
thermal conductivity, (k-value) of expanded polystyrene is 0.033W/m °C.

() Describe in detail, using notes and freehand sketches, two methods that might be employed to
reduce the thermal transmittance coefficient, “U-value”, of the existing walls.



U Value of Wall

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

	Ext. Surface R
	
	
	
	0.055
	

	Int. Surface R
	
	
	
	0.123
	

	Air Space
	
	
	
	0.180
	

	Block Int
	1.44
	0.6944
	0.1
	0.069
	

	Block Ext
	1.44
	0.6944
	0.1
	0.069
	

	Plaster Int
	0.46
	2.1739
	0.016
	0.034
	

	Plaster Ext
	0.46
	2.1739
	0.019
	0.041
	

	
	
	
	
	
	

	
	
	
	Total R
	0.572
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	U Value
	1/Total R   =
	1.748
	W/m² ºC


R Value of Wall  =  0.57297

Required R Value=  1/0.45  =  2.2222 

K Value of Expanded Polystyrene  =  0.033 , so 1/ K = 1/0.033 =  30.30

R to be achieved by Expanded Polystyrene =  2.2222  -  0.39297  =  1.65
R =  1/k  X  Thickness,    1.65  =  30.30  X  Thickness

Thickness  =  1.65 /30.30  =  0.055 m,  Answer 55 mm of Insulation required
Or
T/K = R ,  

T/0.033 = 1.65,   cross multiply    T = 0.033 X 1.65 = 0.055m

Ans. = 55mm
