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CFAST: Bedroom layer interface height
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CRISP: Bedroom layer interface height

0.0

0.5

1.0

1.5

2.0

2.5

3.0

0 100 200 300 400 500 600 700 800 900 1000

time (s)

h
e

ig
h

t 
a

b
o

v
e

 f
lo

o
r 

(m
)

Figure A45. Experimental house, growing TV fire, open-plan lounge/hall. Comparison of bedroom layer
interface height, calculated by CFAST and CRISP. 
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CFAST: Bedroom upper and lower layer temperatures
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CRISP: Bedroom upper layer temperature
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Figure A46. Experimental house, growing TV fire, open-plan lounge/hall. Comparison of bedroom upper
layer temperature, calculated by CFAST and CRISP. The top graph also shows the lower layer temperature
calculated by CFAST, which may be a more appropriate quantity, given that the upper layer does not really
exist in CFAST until 800 seconds after ignition. 
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Experiment: Bedroom temperatures

0

10

20

30

40

50

60

70

80

90

100

0 200 400 600 800 1000 1200 1400 1600 1800 2000

time (s)

te
m

p
e
ra

tu
re

 (
C

)

Series1

Series2

Series3

Series4

Series5

Series6

Series7

Series8

Series9

Series10

Series11

Series12

Figure A47. Experimental house, growing TV/room fire, open-plan lounge/hall. Temperature measurements
in the bedroom (series 1 is at the top of the thermocouple tree, series 12 at the bottom). 
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Appendix B – Cost-benefit calculations 
Cost-benefit calculations have been performed for the following strategies: 

• Upgrading an ‘average dwelling’ from no alarms, to alarms in hall and
landing. 

• Upgrading an ‘average dwelling’ with alarms in hall and landing, to include
extra alarm(s) in: 

– Lounge 

– Bedroom

– Kitchen 

– Lounge + Bedroom 

– Kitchen + Lounge 

– Kitchen + Bedroom 

– Kitchen + Lounge + Bedroom. 

The conclusion from the calculations is that including alarms, where none were
present before, has a good chance of being cost-effective (probability = 84%),
but that further upgrades involving additional alarms are not cost-effective
(probability < 4%). 
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average uncertainty net effect 

Purchase cost of alarms (per dwelling) £58 £2 £0.24 
System lifetime (years) 10 1
Discount rate 3.5% 0% 
Capital recovery factor 0.120 0.010 £0.58 
Annual cost of loan £6.97 

Installation charge (per dwelling) £50 £25 £1.07 
System lifetime (years) 505 
Discount rate 3.5% 0% 
Capital recovery factor 0.043 0.002 £0.08 
Annual cost of loan £2.13 

Annual maintenance cost £0 £0 £0.00 
Total annual cost £9.11

Deaths per million dwellings 17 1 £0.40 
Alarm effectiveness factor 0.49 0.03 £0.67 
Deaths saved per million dwellings 8 
Monetary value per death saved £1,345,463 £67,273 £0.55 
Monetary benefit per single dwelling £11.01 

Total monetary benefit per dwelling £11.01 

Benefit - cost difference £1.90 +/- £1.94 
Confidence level: pr(net benefit +ve) 84% 

average uncertainty net effect 

Purchase cost of alarms (per dwelling) £29 £2 £0.24 
System lifetime (years) 10 1
Discount rate 3.5% 0%
Capital recovery factor 0.120 0.010 £0.29
Annual cost of loan £3.49

Installation charge (per dwelling) £25 £13 £0.53 
System lifetime (years) 50 5
Discount rate 3.5% 0%
Capital recovery factor 0.043 0.002 £0.04
Annual cost of loan £1.07

Annual maintenance cost £0 £0 £0.00 
Total annual cost £4.55 

Deaths per million dwellings 9 1 £0.14 
Alarm effectiveness factor 0.17 0.04 £0.46 
Deaths saved per million dwellings 
Monetary value per death saved £1,345,463 £67,273 £0.10 
Monetary benefit per single dwelling £1.97 

Total monetary benefit per dwelling £1.97 

Benefit - cost difference -£2.59 +/- £1.41 
Confidence level: pr(net benefit +ve) 3% 

PROPERTY TYPE: Dwelling, no alarms (upgrading to AD B standard)

PROPERTY TYPE: Dwelling, no alarms (adding alarm in lounge)
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average uncertainty net effect 

Purchase cost of alarms (per dwelling) £29 £2 £0.24 
System lifetime (years) 10 1 
Discount rate 3.5% 0% 
Capital recovery factor 0.1200 010 £0.29 
Annual cost of loan £3.49 

Installation charge (per dwelling) £25 £13 £0.53 
System lifetime (years) 50 5
Discount rate 3.5% 0%
Capital recovery factor 0.043 0.002 £0.04 
Annual cost of loan £1.07

Annual maintenance cost £0 £0 £0.00 
Total annual cost £4.55 

Deaths per million dwellings 9 1 £0.15 
Alarm effectiveness factor 0.18 0.04 £0.46 
Deaths saved per million dwellings 2
Monetary value per death saved £1,345,463 £67,273 £0.10 
Monetary benefit per single dwelling £2.08 

Total monetary benefit per dwelling £2.08 

Benefit - cost difference -£2.47 +/- £1.41 
Confidence level: pr(net benefit +ve) 4% 

average uncertainty net effect 

Purchase cost of alarms (per dwelling) £39 £2 £0.24 
System lifetime (years) 10 1
Discount rate 3.5% 0%
Capital recovery factor 0.120 0.010 £0.39 
Annual cost of loan £4.69 

Installation charge (per dwelling) £25 £13 £0.53 
System lifetime (years) 50 5 
Discount rate 3.5% 0% 
Capital recovery factor 0.043 0.002 £0.04 
Annual cost of loan £1.07 

Annual maintenance cost £0 £0 £0.00 
Total annual cost £5.76 

Deaths per million dwellings 9 1 £0.04 
Alarm effectiveness factor 0.05 0.02 £0.23 
Deaths saved per million dwellings 0 
Monetary value per death saved £1,345,463 £67,273 £0.03 
Monetary benefit per single dwelling £0.58 

Total monetary benefit per dwelling £0.58 

Benefit - cost difference -£5.18 +/- £1.37 
Confidence level: pr(net benefit +ve) 0% 

PROPERTY TYPE: Dwelling, with alarms (adding alarm in bedroom)

PROPERTY TYPE: Dwelling, with alarms (adding alarm in kitchen)
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average uncertainty net effect 

Purchase cost of alarms (per dwelling) £58 £2 £0.24 
System lifetime (years) 10 1
Discount rate 3.5% 0%
Capital recovery factor 0.120 0.010 £0.58
Annual cost of loan £6.97 

Installation charge (per dwelling) £50 £25 £1.07 
System lifetime (years) 50 5
Discount rate 3.5% 0%
Capital recovery factor 0.043 0.002 £0.08
Annual cost of loan £2.13

Annual maintenance cost £0 £0 £0.00
Total annual cost £9.11 

Deaths per million dwellings 9 1 £0.27 
Alarm effectiveness factor 0.34 0.06 £0.65 
Deaths saved per million dwellings 3
Monetary value per death saved £1,345,463 £67,273 £0.20
Monetary benefit per single dwelling £3.93

Total monetary benefit per dwelling £3.93 

Benefit - cost difference -£5.17 +/- £1.84 
Confidence level: pr(net benefit +ve) 0% 

s

average uncertainty net effect 

Purchase cost of alarms (per dwelling) £68 £2 £0.24
System lifetime (years) 10 1
Discount rate 3.5% 0%
Capital recovery factor 0.120 0.010 £0.69
Annual cost of loan £8.18

Installation charge (per dwelling) £50 £25 £1.07
System lifetime (years) 50 5
Discount rate 3.5% 0%
Capital recovery factor 0.043 0.002 £0.08
Annual cost of loan £2.13 

Annual maintenance cost £0 £0 £0.00 
Total annual cost £10.31 

Deaths per million dwellings 9 1 £0.19 
Alarm effectiveness factor 0.23 0.05 £0.58 
Deaths saved per million dwellings 2 
Monetary value per death saved £1,345,463 £67,273 £0.13 
Monetary benefit per single dwelling £2.66 

Total monetary benefit per dwelling £2.66 

Benefit - cost difference -£7.65 +/- £1.84 
Confidence level: pr(net benefit +ve) 0% 

PROPERTY TYPE: Dwelling, with alarms (adding alarms in lounge & bedroom)

PROPERTY TYPE: Dwelling, with alarms (adding alarms in kitchen & lounge)
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average uncertainty net effect 

Purchase cost of alarms (per dwelling) £68 £2 £0.24 
System lifetime (years) 10 1
Discount rate 3.5% 0%
Capital recovery factor 0.120 0.010 £0.69 
Annual cost of loan £8.18 

Installation charge (per dwelling) £50 £25 £1.07
System lifetime (years) 50 5
Discount rate 3.5% 0%
Capital recovery factor 0.043 0.002 £0.08
Annual cost of loan £2.13 

Annual maintenance cost £0 £0 £0.00
Total annual cost £10.31 

Deaths per million dwellings 9 1 £0.19
Alarm effectiveness factor 0.24 0.05 £0.58
Deaths saved per million dwellings 2 
Monetary value per death saved £1,345,463 £67,273 £0.14 
Monetary benefit per single dwelling £2.78 

Total monetary benefit per dwelling £2.78 

Benefit - Cost difference -£7.53 +/- £1.84 

Confidence level: pr(net benefit +ve) 0% 

s

average uncertainty net effect 

Purchase cost of alarms (per dwelling) £97 £2 £0.24 
System lifetime (years) 10 1
Discount rate 3.5% 0%
Capital recovery factor 0.120 0.010 £0.98 
Annual cost of ;oan £11.66

Installation charge (per dwelling) £75 £38 £1.60 
System lifetime (years) 50 5
Discount rate 3.5% 0%
Capital recovery factor 0.043 0.002 £0.12 
Annual cost of loan £3.20

Annual maintenance cost £0 £0 £0.00 
Total annual cost £14.86 

Deaths per million dwellings 9 1 £0.32 
Alarm effectiveness factor 0.40 0.06 £0.69 
Deaths saved per million dwellings 3
Monetary value per death saved £1,345,463 £67,273 £0.23
Monetary benefit per single dwelling £4.63 

Total monetary benefit per dwelling £4.63 

Benefit - Cost difference -£10.23 +/- £2.35 
Confidence level: pr(net benefit +ve) 0% 

PROPERTY TYPE: Dwelling, with alarms (adding alarms in kitchen & bedroom)

PROPERTY TYPE: Dwelling, with alarms (adding alarms in kitchen, lounge & bedroom)




