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Modelling the Bed Environment

The Simple Steady State Model
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The Simple model
• A steady-state hygrothermal model
• Condensation Targeter II

– Thermal model: BREDEM-8
• A monthly domestic energy model produced 

and validated by the BRE
– Moisture model: Loudon’s moisture model

• A simple steady state moisture balance which 
treats the dwelling as a single zone and does 
not deal with moisture adsorption / desorption

Condensation Targeter II

• In addition to the implementation of a 
moisture model within BREDEM-8 a 
detailed review of moisture production 
rates in dwellings has been carried out 
and a sophisticated moisture production 
rate calculation has been developed

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

Occ
up

an
ts

Coo
kin

g (
ge

ne
ral

)

Coo
kin

g (
Gas

)

Coo
kin

g (
Elec

tric
ity

)

Was
hin

g c
lot

he
s

Was
hin

g s
urf

ac
es

Was
hin

g d
ish

es

Dryi
ng

 cl
oth

es

Bath
ing

Plan
ts

Moisture production category

Kg/day

Validation of Condensation Targeter II
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y = 0.76x + 11 (r2 = 0.62)
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The BED3 model
• Condensation Targeter II used to predict 

the ambient conditions of temperature and 
vapour pressure within the bedroom

• BED3 model then used to determine the 
conditions within the bed
– BED3 calculates temperature and vapour 

pressure whilst bed is occupied
– BED3 assumes ambient temperature and 

vapour pressure whilst bed unoccupied

The BED3 model
• The thickness of the cover (tog) is varied so 

that the comfort temperature (34 C) is 
always maintained whilst the bed is 
occupied

• Upward and downward heat and moisture 
movement is calculated whilst the bed is 
occupied based upon the thermal and 
vapour resistance of the mattress and the 
cover (and their thickness)

• Average temperature and RH in the bed is 
then determined
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Validation of BED3
• Monitored bed conditions for a full year 

in three houses have been compared to 
the BED3 predicted bed conditions

• September 2000 to August 2001
• Monthly averages have been 

determined for measured conditions

Bedroom temperature
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Bed Temperature

0

5

10

15

20

25

30

0 5 10 15 20 25 30

Measured temperature (C)

Pr
ed

ic
te

d 
te

m
pe

ra
tu

re
 (C

)

Mean deviation = 1.2 C

Bedroom Relative Humidity
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Bed Relative Humidity
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BED3 model sensitivity
• The sensitivity of the BED3 model has 

been tested
• The impact of various model input 

parameters on the bed RH has been 
examined

• Building input parameters have a more 
significant impact on the bed core RH 
than occupant input parameters

Sensitivity of the bed3 hygrothermal model
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Climate change analysis
• The BRE published UK climate change scenarios 

in early 2001 which gave an indication of the likely 
changes in external temperature and vapour 
pressure in the UK in 2050 and 2080

• Using this information the model’s climatic data 
has been modified and the impact of climate 
change on the bed core conditions has been 
assessed

• A typical modern semi-detached dwelling in 
London has been modelled during the heating 
season

• The indications are that things are only going to 
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Impact of climate change on bed temperture
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Impact of climate change on bed relative humidity
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