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Pullding Analysis

nnovative Low Carbon Strategies

Power Techndogies

Electricity is
generated by a
series of biosolar

AIKO N-Type Series PV Panels.
Generating enough electricity to power the
house all year.

Domestic evening
consumption provided
by battery storage with
car charging point

DHW Pre-
Heat Store
20-40°

Sunamp Phase Change
Material
Primary Heat Store 40-60°
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Immersion Element

Secondary Output
Powering the MVHR
and the Immersion
element to convert
spare electricity back
into heat for domestic
hot water support

Primary Output
Powerwall battery
storage enabling house
to be off-grid

Heat recovery ventilation
system. Electricity supplied
by Tesla Tiles during the day
and battery storage during the
night

W

Surplus on-site generated electricity is
diverted to on- site storage as heat

Our proposal includes the installation of nine
AIKO N-Type ABC Black Hole Series Solar
Panels. These Cutting edge mono-crystalline
Silicon Panels can each produce up to 615pW
and only have an annual degradation of <0.35%.
Using output analysis software these panels
have been purposefully placed to optimise the
solar electricity generation.

PV Installed: 5.07kWp

Yearly PV Energy Production (on-site): 4770.15kWh
Year-to-year variability (on-site): 152.13kWh

WALLAGE

LANE

CALDYNE PARK

The installation of 3 Tesla Powerwalls, an
innovative system which stores on site
generated DC electricity during daylight hours
and uses the stored electricity during evening
hours, dramatically improving the buildings
independence, removing the need for grid based
electricity. It uses a high-capacity Lithium-ion
battery to store energy produced from solar
panels, just like those used in everything from
laptops to electric cars, but it works in Harmony
with the Solar Panels.
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The immerSUN unit transfers all surplus solar
generated electricity (after Telsa Powerwall is
fully charged) and diverts it to an immersion
heater element in the phase change heat store.
This technology minimises the buildings
reliance upon the grid as on-site Solar Panel
generated energy can be stored for use when in
high demand.
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Heating Strategies
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Sunamp Phase Change Material
Primary Heat Store 40-60°
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Recreational use of

the Log burner can
top up the heat store
ensuring no heat is
wasted. All logs to
come directly from
the site

e —

DHW Pre-
Heat Store
20-40°

the house

MVHR exchanges outbound
air with in bound fresh air,
heating it up in the process.

Water flows first through a
buffer tank and then to the heat
store to heat it fully. Hot water
can then be used throughout

The air is heated
from the heat
store to warm
the house when
necessary

Heat Pump
transfers heat
energy from the
underwater heat
exchanger and
stores it in the
Sunamp Thermal
Store utilising
Phase change
materials.

Ground heat
exchanger technology
Vertical Bore Holes

Immersion Element
- Diverting surplus

on site generated
electricity to heat

&
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Sunamp Phase Change Material

Heat from the ground source heat pump is
transferred to the Sunamp Thermal store which
is filled with phase change materials. These
provide Latent heat storage which allows for the
hot water storage capacity of 10 average houses.
Using this innovative system is key so more of
the sun’s energy can be harnessed & stored.

WALLAGE LANE

CALDYNE PARK

Vertical Bore Holes Ensure the performance of
the borehole collectors will remains consistent
and unaffected all year compared to horzintal
collectors. Because the temprature at 100m
below ground level is likely to reimain consistent
throughout the year unlike 1.5m below ground
level (horzintal collectors). Also GSHPs can be
300-400% effecient in terms of its electrictiy
usage and will be primarily run by solar energy
which means that its carbon emissions will be
reduced to zero.
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Mechanical Ventilation Heat Recovery

MVHR is an essential element for low energy
buildings. The proposal is built to be highly
airtight so mechanical ventilation is required.
MVHR employs a counter-flow heat exchanger
(countercurrent heat exchange) between the
inbound and outbound air flow. Thus providing
fresh air and improved climate control while
also saving energy by reducing heating (and
cooling) requirements.
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Drainage and Water Treatment
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Rainwater from roof runoff
is filtered via a two stage
filtration system.

ROCA W + W - The treated
water is gravity fed to be used
to flush toilets

AQUATRON - Solid and water
waste is separated, the solids are
digested to create compost

Domestic waste
water drained into
Sewage treatment
plant

Two stage
water
filtration and
purification
system

Reaqua + recycles
the heat from the
grey water to the
heat store Reaqua + filters and
treats the grey water
from baths and showers

Water is utilised to irrigate
the Kitchen Garden and
ornamental garden.

Over flow water is channelled
to the attenuation basin
(drainage field) and shallow
infiltration within the
meadow planting where
surface water can freely

drain into the soils &
woodland floor.
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Clean enough to

All Foul water and L

enter the water surplus Grey Water ot

course to be treated by the Excess rainwater
Falcon Biodigester from roof runoff
Sewage Treatment and landscape is
plant with an integral collected
UV filter to remove
99% of pathogens in
the effluent

Surface water and

treated water flows to
the underground 3,000
litre rainwater harvester
for re-use

Drainage Field
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: Aquatron Systems combine the comfort and
. .« hygiene of a WC system with the ecological

’ = = \ and environmental characteristics of a bio-
! e ‘' degrading toilet system. The Aquatron
I' — [ — ‘I Separator needs no moving parts. The output
\ -~ ... liquid may then be treated as Greywater so that
\ | ' /it can be infiltrated into the ground or into a

\\ " L= J |/ suitable receptacle. Since the liquid fraction

N e / ,/ is separated from the solid waste, Aquatron
i ~x__~;/,/ 7 Systems are not sensitive to peak load usage.
[
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CALDYNE PARK

Green and Blue
Hybrid Roof
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Washbasin and WC integrated together into a
single piece of sanitary ware.

« Optimising space within the bathroom.

« Its innovative system filters the wash-basin
water so it can be reused in the toilet.

« A unique, distinct and original design that
brings elegance and sustainability to the bath-
room.
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The reAqua + wunit collects waste-water
(greywater) from baths and showers and,
through a short filtration process, recycles it
for use in flushing toilets. It can reduce water
consumption up to 30%. All waste bath and
shower water is redirected through the reAqua
filtration unit and treats it with disinfectants.
Heat is also recovered from the warm waste
water and transferred to the house’s heat store.
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