1999 U Value Question
[image: image1.png](a)

(k)

Calculate the ‘U’ value of a cavity wall which has a 100 mm facing brick
outer skin, a 100 mm cavity partially filled with 35 mm thick urethane
insulation boards and a 100 mm aerated concrete block inner leaf. The wall
is finished internally with lightweight plaster 15 mm thick.

Use the following data:

Facing brick Conductivity 1.400 W/m°C
Aerated concrete block Conductivity 0.220 W/m°C
External surface resistance Resistance  0.053 m*C/W
Internal surface resistance Resistance ~ 0.123m*C/W
Cavity resistance Resistance  0.176m**C/W
Lightweight plaster Conductivity 0.160 W/m°C
Urethane boards Conductivity 0.033 W/m°C

What will be the effect on the'U' value of the wall if the urethane insulation board is
removed and the cavity is completely filled with blown fibre insulation having a
Resistivity of 35.714m°C/W?
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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
	

	Facing Brick
	1.4
	0.714
	0.1
	0.0714
	

	Aerated Conc Block
	0.22
	4.545
	0.1
	0.4545
	

	LW Plaster
	0.16
	6.25
	0.015
	0.09375
	

	Urethane Boards
	0.033
	30.3030303
	0.035
	1.060606061
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	Total R
	2.032256061
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	U Value
	1/Total R   =
	0.492063977
	w/m²K

	
	
	
	
	
	


Part B on next page

R of Wall =  2.0322

R of Cavity = 0.176

R of partial fill insulation =  1.060,    add the 2 Rs

Wall minus cavity R  and Insulation = 2.0322 – 1.236  = 0.796

	Element/Material
	Conductivity 

(K)
	Resistivity (1/K)
	Thickness 

(m)
	Resistance 

( R )
	

	Insulation (Blown fibre)
	
	35.714
	0.1
	3.5714
	


Add the R of the wall minus partial fill insulation and cavity R an add  the R of the filled cavity.

0.796 +  3.5714  =  4.3674

1  / 4.3674 = U value = 0.2289 W/m² K
