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Example of hot water system

A Hot water use is 25 litres/person/day
A Gas boiler

A Cylinder has 50mm insulation

A 7m from boiler to cylinder

A Secondary circulation
I Insulated 12mm
I Pumped 24 hours/day

So not best practice, but could be a Passivhaus
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Hot water losses > fabric losses
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Behaviour

Same 12itre/minute shower head

Baddemmaybe average,

BlodwenR2Say Qi fA1S 4l aKAyY3IH
Branwenloves the shower

¢ and uses 20 times more hot water th8fodwen

Person Flow |Time |Uses/ |mdy |kWhly
(Vmin) | (min) | week

Badden |12 7 7 31 1255

Blodwen |7 4 4 6 239

Branwen |12 15 14 131 5379




Water energy model

Quantifying the energy
and carbon effects of
water saving

full technical report

Environment
W Agency energy saving trust
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O YA-ORF LIZ Y SY U ¢

A Usage figures for
I Washing machine & dishwasher
I WC
I Basin
i Bath
I Shower
I Kitchen sink

I
I
I
A Usage based on measurements in UK homes



Energy Saving Trust Study

A Specifically measured hot water

A Average 122 litres/house/day
I 40 litres/day + 28 litres/person/day
A Hot water delivery temperature 52

A Energy use for water used was 30% higher
than PHPP assumption



Principles of model

A Account all the heat flows
A See where the heat ends up

A System losses
I Cylinder
I Boiler and primary circuit
I Pipes from cylinder to taps
A Gains from hot water in bathroom

A Losses to cold water in bathroom



Based on scientific measurement
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Thermal gains

Bath Cooling curve

Vo
4 { L
i
\1\-\ \ |
> ]
o i
o i
Q@
= i
(all
o i
29 |
® S5 Fur
= = )
o ® o |
Q o -
E o o
o £ Q) i
Q
m +—
o< i
O @©
X m -
| \
@) ©) @) @) O @) @) @)
\© \q N \© \© \© \© \© m,a
— m
o o o o o o o o o
o) o o) o To) o o) o o)
o) o) <t <t ™M ™ N o\ —

Minutes:seconds




And the WC cistern heat loss
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The model: a big spreadsheet

E3 Microsoft Excel - EST water model 1.0

File Edit Wiew Insert Format Tools Data  Window  Help r o8 X
DS Sy §B2E-< v @ = -2l 2l ju[@]woe - @) - verdans -0 - B 7 U = % 5 b % Hie B A
i o e R s & a2 o
@ Felm =i A D Q3 BEE EE.
A6 - f
A B [ 8] E F G H 1 J K L il M o] P Q R s =
i Water use scenarios can be set up on the water data sheet and selected from the drop down menu, Yalues can be |
2 overridden by entering frequencies and volumes or daily household water use per fitting in the vellow cells below.
3
4
5
6 || Scenario 1 usual stock ﬂ Fuel type|Gas ﬂ Crylinder volume insulationmm Building insulation le
7 0.185 kgCoz/kwh
a Combi ar cylinder| Cylinder ﬂ Primary pipewark | kypical pipelength, good insulation ﬂ Utilisation of tu
g Mains temperature| 13,0 b
10 Hat weater temp.| 53.0 Bailer type | Mew A-rated ﬂ Plurmbing type | narrnal LK j Floor area meth
11 Occupany 2.4 2.4 |
12 Mains water carbon|  0.75  |kgCOa/m= Boiler ef‘ficiencyl:l Furmp loop insulation | kypical {12rmm) ﬂ Floor area per pers
13
14
1E ze type Freq./person Volume/use Househaold total Water Hot water Total Hot water Heat | Electric
ﬂ user SCEnario user SCEnario user sCenario m3yr kgCOz/yr kgCOa/yr =C outlet kwh/yr (kwh/yr
17 Washing maching  kwhsuse| 0.6 0.34 50 40.8 washing machine 14.9 107 118 191
18 Dishwyasher] kwhsuse| 1.10 0.29 21 14.8 Dishwasher 5.4 157 149 279
19 WIT 4.66 9 105.1 wWC 38.4 1] 45
20 Basin cold %| 30%‘| 0. 00 o 42.0 Basin 15.3 64 74 38 13
21 Bath 0.21 T0 35.3 Bath 12.9 90 93 42 436
2z Kitchen sink cold %| 41%1 0.00 0 59.0 Kitchen sink | 21.5 122 133 3. ( co3
23 Cutdoor use 0.00 0 5.0 Outdoor use 1.8 1
24 Shower | kw if elec| 1 0.59 26 36.4 Shower | 13.3 80 81 EEH n}
25 duratiaon 0.00 I/d total 338 cylinder loss 89
26 flow rate 0.00 l/d/person 141 deadlegs 58
27 purnped loop 1}
25 primary/combi loss 69
2 Totals| 124 [ 620 | 911 | 1729 470
3o
31
32
33
M 4 » W[\ START HERE % main calculation ¢ water data / DHW / Building data £ boler # fuel 4 Hot water cooling 4 cold wate |« | vl
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Losses fairly independent of water use
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Reducing losses

A Cylinder insulation
A Primary distribution
A Secondary distribution



Solving the problems




How much insulation?




