Heating the National Trust
;’*; Potential — It’s more than mansions!
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® 38 castles

® 300 mansions
® 2000 agricultural tenants

® 39 villages

® 29,000 buildings
® 3749 oil tanks
® 42,000ha of woodland

® 700 miles of coast
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Energy shift 2008 - 2020

renewables

%
‘ foszil elec
27%
V oil
10%
foszil elec gas
L0% Ipg 8%
5%
2008 2020 goal
Energy consumption = 86,193 MWh total (after 20% efhciency reductions)
(of which c. 99% = fossil fuel) Energy consumption = 68,954 MWh total

(of which 50% = fossil fuel)

http://www.nationaltrust.org.uk/main/w-energy-report-2010.pdf
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You name it. We are having a go
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All types, all sizes, all
locations
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Powis Castle

e 27 kw GSHP

e 500m ground collector

* Replaced 37 electric
convector heaters

e 20,000kg CO2 reduction

 Powered by 40kw field
mounted PV system

UK First carbon neutral
commercial nursery
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Erddig Hall
e Restaurant = 16kw
ASHP
e Gardens mess room
= 8 kW
e (CO2 reduction of
56,000kg

e Quick, easy and cost
effective
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REI| Process

Site audits

Prioritise

Pre-feasibility scoping

Dynamic heat loss model

full feasibility

Gate 1

Reality Check

Market Testing

Detailed Performance specification

Tendering (D&B / Package)

Gate 2

Contracts

Metering and RHI

Maintenance contract




?"?I Plas Newydd — starting point
e

National Trust

2009
128,000ltrs of oil pa

1,500ltrs p.d. in winter
1,200,000Kwh pa

300,000kwh of
electricity

40 year old boller



;’*z Marine Source Heat pump -Why?
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e 80% reduction in carbon
emissions (CRC)

« Reduction in servicing
costs

e £55,000 cost saving

e 15,000 litres of ol
storage removed

e Conservation heating
need

 Exemplar?
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Diepth Below Sealevel

- Consultation -Sea temp data and tidal flow

- Building heat modelling

- Lowering load (40% less)

- Heat pump design

- PV system

- Sea bed
seismic survey

- Pipe or coil
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Risk Assessment on the impact of the Heat pump system at Plas Newydd on the Menai Strait SAC.
System description

The heat pump system at Plas Newydd extracts sea water from the Menai Strait at a point approximately 48m from the high water
line on the Ynys Mon shore of the strait. The water passes through a 10mm filter fo prevent fish entering the pipe. The water then
travels to a pump house on the shore line where it passes through the pump and a fine filter before the titanium heat exchanger. In
the heat exchanger the water temperature is dropped by 4 6°C before being retumed back the Strait at point approximately 5m
from the intake.

The flow rate is defermined by the heat requirement of the building see Appendix 1 for calculation. The maximum design flow rate
of the sea water is 41.85 m¥hr. The flow rate is measured by an ultrasonic flow meter which sends a signal back to the control
system which in tum controls the pump speed. In this way the control system ensures that the flow does not exceed the design
maximum.

The heat gained from the sea water is then fransferred by a water glycol circuit on the secondary side of the heat exchanger to the
heat pumps located in the Stables building. Pressure in the secondary system is maintained by a pressurisation unit which ensures
that in the event of a leak the pressurisation unit will shut down.

Location of discharge

To avoid contamination of the site by bringing vessels from other sea areas the intake and discharge were laid by manual handing.
This coupled with the requirement to maintain a reascnable distance between the intake and discharge points has resulted in the
discharge being at the Mean Low Water Springs height. As the discharge is uncontaminated sea water this results in no risk fo the
environment.
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Plas Newydd Heat Pump

Electrcicty consumed (MWh) Heat produced by heatpump CoP
(Mweh)
M Date Time W 02/06/201412:00 ™ 09/06/201412:00 W 25/06,/201412:00

m07/07/201412:00 W21/07/201412:00 W 05/08/201415:00:00

Average Cop =4.69 Average SPF = 2.7
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www.ntenvironmentalwork.net

F P TN F L , i

National Trust Going Green PR —
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Taommi of nberest —

Fettling is us. Plas Newydd Marine Source heat finished and
doing what it said on the box.
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