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Research Questions

RQ1: What was the impact of the Water Efficiency Retrofit ( WER) on
the annual water demand at the school?

RQ2: What is the payback period for the water efficiency retrofit?

RQ3: What was the energy saving associated with reduced hot water
demand?

RQ4: Was leakage identified on site?

RQ5: Would retrofitting rainwater harvesting provide further savings?

RQ6: How can monitoring and data collection be improved?




Methods: Survey, Install & Monitor
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Results — RQ1&2 Water Demand

The water usage reduced by 29% from 70.2m3 to 49.8m?3 = £623/annum
Payback of 4.5 years with installation cost of £2,800.

16
14
o
<12 f
£ | —2015 =——2016
3 10 \
o
3 \
> |
T 6 : V
s |
K \\
I\
: Y
L
0 —
00:00:00 06:00:00 120000 18:00:00 00:00:00
ime

Water demand, daily profile, 2015 versus 2016 for month of April




RQ3 Energy saving (on site)

 Only 3 of the 30 WC'’s needed upgrades.

 However all three urinal systems were upgraded.

« Significant upgrades completed to taps (42 hot and 53
cold).

e Conservatively assumed that 50% of savings
associated with taps.

* Necessary to assume that hot taps used as frequently
as cold.

* An annual energy saving has been estimated valued at
£86 assuming gas costs 4.16p/kwWh.

« 381kg/annum CO.e.




RQ4 Night-Time Water Demand

* Pre-intervention night-time flows (11pm-6am) in April.
2015 totalled 16.0m3.

e 76 I/hour.

« Attributable to: 1) urinal flushing and 2) leakage.
e April 2016 totalled 6.8m3.

 Now 30 |/hour.




RQ5 Retrofit Raiwater Harvesting
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RWH system was assumed to have:
Annual Rainwater Demand Satisfied Over 20 year Time-Series (m?)
Max 289 88%
Mean 260 79%
Min 201 61%

LOCATION: Modelled Rainfall Volumes, Rainwater Tank Level and Stormwater Overflows
School: Urban Demonstrator Year: 17 Roof Area (m?): 800  Daily Demand (L): 900 Tank Size (L): 10000 Runoff Coeff: 0.9
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RQ6 Opportunities for Improved Monitoring?

1) Water meter (and logger) at the boiler’s hot water outlet to enable
total hot water usage to be identified.

2) Water meter (and logger) on urinal cistern inlets to enable urinal
demand profiles to be identified.

3) Water meters (and loggers) within one or more bathrooms to enable
the ratio between hot and cold taps to be identified.

4) Rain gauge (and logger) to identify the availability of rainwater to
satisfy WC demand.

5) Pre vs. Post intervention component survey for each fitting.
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