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UK hot water system
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Example of hot water system

ÅHot water use is 25 litres/person/day

ÅGas boiler

ÅCylinder has 50mm insulation

Å7m from boiler to cylinder

ÅSecondary circulation
ïInsulated 12mm

ïPumped 24 hours/day

So not best practice, but could be a Passivhaus
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The losses add up 



Hot water losses > fabric losses
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Behaviour

5379131141512Branwen

2396447Blodwen

1255317712Badden

kWh/ym3/yUses/

week

Time 
(min)

Flow 
(l/min)

Person

Same 12 litre/minute shower head,
Baddenmaybe average,
BlodwenŘƻŜǎƴΩǘ ƭƛƪŜ ǿŀǎƘƛƴƎΗ
Branwenloves the shower 
ςand uses 20 times more hot water than Blodwen



Water energy model
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άƳƛŎǊƻ-ŎƻƳǇƻƴŜƴǘέ

ÅUsage figures for

ïWashing machine & dishwasher

ïWC

ïBasin

ïBath

ïShower

ïKitchen sink

ÅUsage based on measurements in UK homes



Energy Saving Trust Study

ÅSpecifically measured hot water

ÅAverage 122 litres/house/day

ï40 litres/day + 28 litres/person/day

ÅHot water delivery temperature 52°C

ÅEnergy  use for water used was 30% higher 
than PHPP assumption



Principles of model

ÅAccount all the heat flows

ÅSee where the heat ends up

ÅSystem losses

ïCylinder

ïBoiler and primary circuit

ïPipes from cylinder to taps

ÅGains from hot water in bathroom

ÅLosses to cold water in bathroom



Based on scientific measurement
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Bath Cooling curve
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And the WC cistern heat loss



WC and room temperatures 10 second sample
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The model: a big spreadsheet



Losses fairly independent of water use
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Reducing losses

ÅCylinder insulation

ÅPrimary distribution 

ÅSecondary distribution



Solving the problems



How much insulation?


