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Introduction 

The domestic sector accounted for 30.5% of the 2010 final UK energy consumption, 
of which around 66% was used towards space heating.  The UK building stock is 
extremely diverse in size and shape and spans many decades.  This diversification 
means vastly different energy performances making the challenge of reducing energy 
consumption and carbon emissions a difficult task to tailor for the residential sector.  
Modelling the domestic building stock allows for energy consumption to be 
calculated meaning that predictions can be made for future energy trends and the 
potential impacts and savings of implementing various energy efficiency 
improvement measures.   

 

Current UK housing stock models make crude assumptions about internal 
temperatures due to limited knowledge on actual winter-time temperatures and a lack 
of understanding on room by room temperature variations.  Many models simply use 
one average temperature for the whole model (based on spot readings or heat balance 
methods) or some use the UK Government standard of 21 ºC for the main living space 
and 18 ºC for the rest of the dwelling.  Using crude temperature assumptions can 
result in either an overestimation or underestimation of energy used to heat a dwelling 
to that temperature, based on the model inputs relating to the thermal and energy 
performance of a dwelling. 

 

This study aims to investigate the inter-room variation in temperatures within a 
selection of UK homes to develop a better understanding of the extent to which 
temperatures vary room by room relating to the household socio-demographics, the 



house type, the energy system or a combination of these factors.  Resulting in a better 
appreciation into the appropriateness of common assumptions made within UK 
building stock models about average household temperatures and the level of 
temperature variation represented.     

 

Methodology 

This study shall explore the extent of temperature variations between rooms within 
houses and if the temperature variation is dependent on certain properties or if it is a 
combination of influences.  To gain the best appreciation of the temperature traits of 
studied houses various methods were used ranging from physical measurements to 
socio-demographic characteristics.   

Temperature measurements were taken in each room of the sample houses using 
Onset HOBO miniature temperature pendant data loggers set to record at 30 minute 
intervals allowing for a maximum monitoring period of 135 days.  

To gain a better appreciation into the householder’s perception of their thermal 
environment a questionnaire was completed.  This aimed to understand how the 
occupant felt about the temperature in each room but also to: identify any cold spots 
the occupant knew of, identify sources of discomfort (incoming sun, drafts, humidity 
etc.) and identify occupant behaviour regarding actions taken when too hot/cold.  An 
individual check list was also completed for each room accounting for various 
elements which may influence the temperature including: the presence of radiators 
(type, location, size, TRV’s present), the type of floor covering (carpets, laminate, 
tiles, wooden floorboards), the type of window coverings and if a thermostat was 
present within the room.   

At the beginning of this study a small scale pilot study was carried out to test the 
methodology, fine tune the questionnaire and checklist formats and to find the best 
approach to tackling the temperature data.  The pilot study consisted of four different 
households which had a HOBO sensor located in each room from October until 
December 2011.  The data was first cleaned to remove any errors due to solar gain 
etc.  It was then plotted daily and monthly to see the temperature profiles for each 
room.  More statistical analysis was then carried out using SPSS. 

 

Initial Results 

Table 1 shows details of the properties investigated as part of the pilot study.  Due to 
the fact there was only a small number of properties investigated initially it meant that 
the results could not be compared for trends within house types, demographics, 
occupant behaviours or heating patterns. 



 

Property House Type Year Built Occupants No. of Bedrooms 

1 Flat 2000 1 2 

2 Semi-detached 1931 1 3 

3 Detached 1994 3 4 

4 Semi-detached 1930 2 3 

Table 1: Summary of properties investigated during pilot study 

 

Chart 1 shows the average monthly temperature recorded within each property as well 
as the maximum and minimum temperatures recorded during the monitoring period.  
Most of the minimum temperatures were recorded in rooms such as conservatories or 
attics where a greater extent of heat loss would be expected.  The maximum 
temperatures were found in the kitchen and bathroom within two properties where 
additional heat gains add to the room temperatures.  However the remaining two 
properties actually recorded the maximum temperatures within bedrooms indicating 
the preference to heat different rooms within a property to different levels. 

Chart 1: Temperature averages, max, min recordings across pilot study sample. 
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Table 2 shows the variation in temperature ranges recorded each month within 
individual rooms for each property.  Here it can be seen that property 1 tends to have 
quite similar temperature ranges within rooms, however the other properties show a 
much higher degree of variation indicating that there is a much more apparent 
difference in the thermal environment within different rooms. 

 October November December 

 Lowest 
temp 

range (ºC) 

Highest 
temp 

range (ºC) 

Lowest 
temp 

range (ºC) 

Highest 
temp 

range (ºC) 

Lowest 
temp 

range (ºC) 

Highest 
temp 

range (ºC) 

Property 
1 

4.76 10.18 4.67 6.48 5.28 7.91 

Property 
2 

8.30 29.31 6.77 18.86 7.34 17.86 

Property 
3 

3.53 17.42 2.29 9.30 2.28 10.71 

Property 
4 

8.20 17.73 7.16 18.30 6.57 23.38 

Table 2: Range of temperature difference recorded within rooms of pilot study 
properties 

 

Further planned work 

As the main study data has now all been collected it shall be cleaned and analysed 
using the same techniques as the pilot study however further analysis shall be carried 
out on the data to look into the degree of temperature variation compared with the 
following; 

• House type 

• Demographics 

• Heating systems and patterns 

• Outdoor climate 

• Occupant behaviour 

• Thermal expectations 



These comparisons alongside the overall temperature results shall allow for the 
potential impact on energy modelling to be assessed.  This will be done by comparing 
the assumptions current UK residential models make on temperature found from a 
comprehensive literature review. 

 


