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Future trends in heat loss from dwellings 
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Heat loss due to Ventilation of Biuildings 
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Ventilation heatloss 

The requirements for the provision of ventilation in dwellings 
detailed in the Building Control Regulations are to restrict the build 
up of moisture and pollutants, which would otherwise be a hazard to 
health. This ventilation air, flowing through the building, loses heat. 
Ventilation rates are usually quoted as 'air changes per hour' 
defined as the volume of ventilation air moving through the room 
per hour, divided by the volume of the room itself. The air will be 
heated by the heating system and the heat needed is calculated by 
multiplying the room volume, by the air change rate, by the 
temperature rise the air needs, and by the ventilation factor. Thus 
the rate of loss of heat through ventilation loss is given by: - 
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Ventilation 

Heat Loss 

= Room 

Volume 

X Air Change 

Rate 

X Temperature 

Difference 

X Ventilation Factor 

( Watts ) ( m3 ) ( Qty) ( oC ) ( w / m3 0C ) 

The ventilation factor is taken as the specific heat of air at 

200C which is 0.33 W / m3 0C and is used to calculate the heat 

loss to the air changing within the rooms due to infiltration or 

mechanical ventilation. 
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Impact of Ventilation an Infiltration 
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Heat loss due to Ventilation And Infiltration 
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Acceptable Infiltration Rates 
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Calculating heat loss from a room 
  

Before we can consider selecting radiators or heat emitters for a particular area it is necessary to be able to 
calculate the heat loss from that area. A radiator can then be selected which provides an output, (under a 
set of predetermined conditions), to match the heatloss from the area under the same conditions. This 
process can then be repeated for other areas eventually leading to a heat loss calculation for the whole 
building. With the addition of an allowance for domestic hot water and possibly intermittent usage a suitably 
sized boiler can then be selected. In order to establish the radiator output and hence size required we need 
to consider the following: - 

 Fabric Heatloss 

 Ventilation Heatloss 
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Fabric heatloss 
 

Where a temperature difference occurs between the inside and outside of 

a property, heat will flow through the structure towards the lower of the 

temperatures. This heat flow (loss) will occur through walls, floors, roofs, 

and windows, and even between rooms of dissimilar temperatures. It is 

important to know how much heat is lost through each structure so that 

calculations can be made to heat a building to the desired temperature. 

The transfer of heat is calculated using 'U Values' together with the surface 

areas of the various structural components and the temperature difference 

between the two sides of the structure concerned. For ease of calculation it 

is assumed that heat is lost at a uniform rate through each surface. 

The 'U Value' of a building element is the rate of loss of heat in watts per 

square meter of that element per degree centigrade temperature difference 

across that element. Thus the rate of loss of heat through a building 

element is give by: - 
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Fabric Heat 

Loss 

= U Value X Area X Temperature 

Difference 

( Watts )   ( w/m2 0C )   ( m2 )   ( oC ) 
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Internal design temperatures and 

ventilation rates 

The following internal design temperatures 
and air change rates are recommended for 
the design of full and part central heating 
systems and are based on providing the 
customer with acceptable comfort levels 
throughout. The minimum design 
temperature and air change rates required 
by BS 5449: 1990 are set out in the table 
below. 
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Room Temp Air Change 

Lounge sitting room 21 1.5 

Living room 21 1.5 

Dining room 21 1.5 

Kitchen 18 2.0 

Breakfast room 21 2.0 

Kitchen/Breakfast 21 2.0 

Hall 18 2.0 

Cloakroom 18 2.0 

Toilet 18 2.0 

Utility Room 18 1.5 

Study 21 1.5 

Games Room 21 1.5 

Bedroom 18 1.0 

Bedroom/en suite 18 2.0 

Bedsitting 21 1.5 

Bedroom/Study 21 1.5 

Landing 18 2.0 

Bathroom 22 2.0 

Dressingroom 21 1.5 

Storeroom 16 1.0 
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Coefficient of Thermal Transmittance (‘U ‘Value) 

This is the heat energy transmitted through unit area of a composite structure 

e.g. a wall consisting of bricks, plaster, air gap, insulation, etc., when unit 

temperature exists on both sides of the wall. 

Units are: Watts per metre squared per degrees C temperature difference. 

(W/m2degC) 

The coefficient of thermal transmittance is known as the ‘U’ value. 

The current UK Building Regulations give maximum allowable ‘U’ values for 

building elements. 

The Building Regulations for England and Wales 2002 Part L gives the 

following; 
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Exposed Element 
U value 

(W/m2oC) 

Walls 0.35 

Roof 

Flat 0.25 

Pitched with insulation between 

joists. 
0.16 

Pitched with insulation between 

rafters 
0.20 

Floor – Ground and other floors 0.25 

Window 2.0 

Rooflight 2.2 

Vehicle access or similar large door 0.7 
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Calculate the ‘U’ value for the wall shown below. 
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This ‘U’ value is good for a cavity wall and demonstrates the usefulness of 

insulation. 
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Example:Calculate the ‘U’ value for the wall shown below. 
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The wall is similar to that in example 2 except the insulation thickness is increased 

to 100mm, which increases the overall wall width to 320mm. 

 

The ‘U’ value has now decreased to a very good level and the heat loss through 

the cavity wall would therefore be reduced.  

You will notice in the calculation that the number highlighted in red is 3.333 m2 

oC/W.  

This is the value of resistance for the insulation alone.  

If this value is high there will be a high resistance to heat flow through the wall. 

You will notice that the other resistance values in the wall are not as significant as 
that for insulation.  
Increasing the thickness of insulation increases this resistance value.  
However there is a limit to how much insulation can be put inside a cavity wall.  
As the thickness increases so does the cost of foundations and construction.  
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