





































































































































































































Overview

Hockerton housing project is a group of five “Autonomous” houses
near Newark built in 1995, designed by Robert and Brenda Vale
(authors of the ‘Autonomous House’).

The site was constructed before any of the current policy surrounding
zero carbon and the Code for Sustainable Homes, and the key drivers
were low build and low operation costs, leading to a small self-
sufficient community which would be resilient to the impacts of climate
change.

Autonomous house principles include making maximum use of natural
resources and passive design, having minimal ongoing energy
demands (including no space heating) and costs, and being
independent from conventional energy and water utilities.

All water used by the homes is from rainwater; there is no connection
to the water mains. Non potable water is collected from the earth roof
and a field at the back of the houses. It is stored in a mini -reservoir
and then filtered in a sand filter before being directly pumped into the
dwellings. Drinking water is taken from the conservatory roofs and
filtered in a string filter and goes though a UV system before going to
separate drinking water taps. Maintenance cost is less than £100 per
year for filters for all five houses and a large rain water catchment area

The insi de of one of the  conservatories
with roof windows to provide ventilation.



is required if the system is to supply all of the site’s water demand.

All waste water goes through a dual settlement tank system, a reed
bed filtration system and then into a pond in front of the houses. The
reed bed system appears relatively small but has capacity for 50 — 100
people. After discharging into the pond, the water is better than EU
regulations for bathing - the local residents use the pond for
swimming. The reed bed and pond also create natural habitats to help
support local biodiversity.

Climate Change Adaptation Solutions

Building Orientation - The homes are orientated with large south
facing glazed conservatories which act as solar collectors. The
northern side of the homes are covered in earth with no penetrations
to minimise heat loss.

Passive ventilation — The conservatories have been fitted with roof
windows to allow through ventilation during summer months. Artificial
cooling is not required. High efficiency heat recovery units are used
in winter months to ensure adequate ventilation.

Thermal mass - the homes rely on thermal mass to regulate
temperature. 300mm thick polystyrene insulation totally surrounds
the structure with no thermal bridging. 300mm thick internal concrete
floors, 600mm thick walls and a 300mm beam and block roof provide
the thermal mass.

Rainwater harvesting and storage — Two systems which recycle
collected rainwater have been used to provide non-potable water for
irrigation and bathing, and potable water for drinking. By using these
two systems this development is totally self-sufficient in terms of its
water supply.

Natural infiltration and bluespace - a reed bed filtration system
naturally filters the site’s waste water which is then fed to a pond.
Although the site is largely vegetated and therefore poses little risk of
urban heating, this solution will help to reduce the urban heat island
effect through evaporative cooling.

Reed bed filtration (left) system feeding into bathing pond (right).




Howe Dell School, Hatfield

Delivered by: Hertfordshire County Council
Source: Hertfordshire County Council

The school incorporates a number of mitigation and adaptation
solutions ensuring the building addresses climate change both
now and in the future.

Overview

Commissioned by Hertfordshire County Council,

the school was conceived as an exemplar project
showcasing a number of integrated sustainability
and climate change adaptation technologies and

approaches.

Opened in March 2008, the school was selected
as one of eight projects used during the
development of the new BREEAM for Schools
assessment method. Preliminary appraisal of the
school has shown that its innovative design
achieves a level equivalent to a BREEAM
Excellent rating, making it one of the highest
achieving pilot schemes.

The school has achieved Green Flag status for its
environmental work, due to its ‘eco-curriculum’
and an ‘eco-squad’ that put forward suggestions
to improve sustainability. Extensive operating
manuals are available on site to ensure
technologies are managed appropriately to ensure
their optimum use.

The school incorporates a number of
complimentary measures that address both
climate change mitigation and adaptation. For
example, a specialist heating/cooling and
ventilating system has been installed that uses the
structure of the building to stabilise the internal
environment keeping the building cool in summer
whilst warm in winter. The ‘Termodeck’ system
uses the thermal mass of the building to reduce
the heating and cooling energy requirements. An
Inter-Seasonal Heat Transfer system (see
illustration below) captures heat energy from the
summer sun from a series of collection pipes just
beneath the surface of the school playground. It
stores the energy in ‘thermal banks’ in the ground
under the school, and releases it to heat the
building in winter through a series of heat
exchangers linked to the underfloor heating and
ventilation systems.

The classrooms have a high percentage of glazing on their southern aspect. A concern with so many windows is
heat loss in the winter and overheating in the summer, particularly with south facing classrooms. This risk has been
reduced by inclu sion of high perfo rmance windows that minimise heat loss, wit h U-values of 1.1 Wm ?K, and help

control solar gain.

To reduce pluvial flood risk and minimise water demand a green roof and a rainwater recycling system have b oth
been installed. These solutions will help to attenuate rainwater runoff during extreme weather events. The water



collected by the rainwater recycling system can be reused for irrigation, reducing the need for mains supplied water.

Diagrammatic representation of an Inter-Seasonal Heat Transfer system (IHT)

Climate Change Adaptation Solutions

% Cross ventilation - provided by openable windows to eliminate the v
need for a mechanical ventilation systems.

% Passive cooling and ventilation — A specialist heating/cooling
and ventilating system uses the thermal mass of the building to v
reduce the heating and cooling energy requirements.

% Green roof - installed to provide summer cooling through
evapotranspiration and to help reduce surface water runoff and v v
subsequent flood risk.

% Rainwater recycling system - to collect surface water runoff. The
recycled water is used to flush WCs and provide non-mains water v v
for irrigating plants.

% Highly specified glazing - that minimise heat loss in the winter v
and help control excessive solar gain in the summer.




Overview

The vision for this development was to deliver a range of industrial units to
provide space for new and expanding businesses in the local area. The
units achieved high standards for environmental performance in line with
the development brief, and included consideration for future climate. The
design required high levels of natural ventilation and light with minimal draw
on the service providers for power, water and waste. This makes for both a
comfortable environment for the building users and for low running costs.

The building design looked at adaptive solutions to control internal
overheating. This included the use of overhangs and brise soleil to provide
solar shading. The overhangs will also protect the building facade against
rain damage during extreme weather events.

A key influence on the arrangement of the estate and its buildings is its
position within the flood plain of the adjacent River Tavy in the Dartmoor
National Park. Therefore the site’s drainage strategy had to consider flood
risk from both fluvial and pluvial flooding and ensure the development
would be designed to withstand a 1 in 200 year flood event. Although
developing on land at risk of flooding should usually be avoided, a need for
employment opportunity was identified for the area and land was released
by the planning authority following a flood risk assessment.

Following completion of the site, the Environment Agency tightened its
Flood Risk standards. This required remodelling of the flood paths resulting
in raising the entrances of the buildings and extending the surface water
attenuation ponds. The site also now has the benefit of a flood warning
system.

Climate Change Adaptation Solutions
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« Building insulation - Provision of high quality and high performing
materials with low air leakage rates and high levels of thermal mass




will help to keep the internal environment cool during summer
months.

Solar shading — Brise soleil were fitted where required which,
along with established planting, provides solar shading to the office
areas helping to reduce heat gain during the summer months.

Temperature control - The buildings are provided with natural
ventilation through the use of openable windows on both sides of
the building, delivering cross ventilation.

Sustainable drainage - The site incorporates retention ponds to
attenuate surface water runoff. This has provided the site with
protection against a 1 in 200 year event as opposed to a standard 1
in 30 year event.

Overhangs - The design incorporates building overhangs which
not only provide shading, but prevent excess surface water (that
may not be captured by roof gutters during heavy rain events) from
making direct contact with the building fabric or entering through
doors and windows.

Water efficient fittings - The buildings are fitted with water saving
devices including spray taps and low flush cisterns to reduce water
demand and help conserve water resources.




The Scarlet, Mawgan Porth, North Cornwall

Delivered by: Scarlet Hotel Ltd.
Source: South West Climate Change Impacts Partnership

Artists Impression: Scarlet Hotels, Ltd.
Relevant link: Scarlethotel.co.uk

Overview

The Scarlet is a 37 bedroom hotel situated in Mawgan Porth, North Cornwall. Opened during the summer of
2009, this innovative hotel is influenced by the natural environment and its topographical cliff edge location.

Efforts have been made to benefit, blend with, and enhance the surrounding environment through the application
of a number of environmental measures including; a natural reed bed swimming pool, solar panels, a biomass
boiler, grey and rainwater harvesting, low energy appliances and fittings, green sea thrift roofs, and natural
landscaping.

A number of measures have been specified in order for the hotel to adapt to future climate change.

The building has been designed to a very high air-tightness standard to improve heat loss/heat gain. Current
Building Regulations require a rating of 10m*/m%h but the building aims for 3 (the lower the rating the better). The
building fabric was also designed to achieve an average U-value of 0.18 W/m?k, which is a 30% improvement on
Building Regulations. Openable windows will provide some natural ventilation; however the majority will be
provided by a mechanical ventilation with heat recovery (MVHR) system, to ensure energy demand is minimised.

The carefully designed landscaping incorporates planting to provide shading and a green roof and SuDS to limit
excess surface water and ensure the natural infiltration of runoff into the ground. In addition, The natural
swimming pool will use rainwater, helping to attenuate runoff from the site and reduce use of mains water. It does
not require chlorination but will be cleaned via a system that uses natural vegetation and stones

Waste water collected from wash basins, showers and baths will be treated by a greywater recycling system and
used to flush toilets and provide water to the laundry system. Collected rainwater will be used for irrigating the
gardens and for topping up the natural pool.



Climate Change Adaptation Solutions

Insulation — The Building will have a very high air-tightness
standard with well insulated building fabric to help regulate the
internal temperature passively.

Ventilation - 7% will be provided by natural ventilation, 85% from a
mechanical ventilation plant with heat recovery. This will provide
good air quality but ensure that a majority of the heat energy is
recovered from the stale exhaust air.

Natural pool — The swimming pool will use collected rainwater, and
will be cleaned via a natural filtration system.

Greywater and rainwater recycling systems — Waste water and
rainwater will be collected and reused to reduce the demand for
mains water.

Green roofs - Many parts of the hotel will have green roofs to
reduce surface water run-off and reduce the risk of localised
flooding. It will also provide benefits in terms of insulation to the
buildings and enhancing local biodiversity.

Landscaping - The development integrates green landscaping
which will provide shading, increase evaporative cooling and reduce
run-off, thereby decreasing flood risk. A soakaway is also included,
which allows rainwater and waste water to be naturally filtered and
drain directly into the ground.




St Christopher’s School, Letchworth Garden City

Delivered by: St Christopher’s School
Source: AECOM

The school has an extensive green roof, that provides a number of adaptation solutions

Overview

This new two-storey building providing
classrooms and support space for the
teaching of English and Information
Technology was constructed to extend the
existing school facilities. A link structure
providing space for the staircase, lift/hoist
access, circulation and connection to an
existing building was also provided. A
covered walkway between the existing and
new buildings gives shelter and a sense of
connectivity.

The building has been designed to address
climate change through both mitigation and
adaptation solutions.

Overhangs provide shading and prevent direct infiltration of
precipitation by protecting the facade during extreme weather events

The risk of overheating has been reduced without increasing energy demand through natural and passive ventilation
from openable windows and through the use of a whole building ‘Passivent’ system. In addition, high insulation levels
and overhangs to provide solar shading were specified to help regulate internal temperature.

The overhangs will also help to shield and protect the facade from water damage during periods of heavy
precipitation and materials that are flood resilient were specified to limit damage from any potential future flooding.

The roof structure has been designed to support a (green) sedum roof that aims to blend into the woodland location
of the school but increases the adaptive capacity of the school by attenuating roof runoff and providing evaporative



cooling to the external environment.

The site suffers from soil desiccation due to tree roots and clay heave (the expansion of clay material due to increase
in moisture content that can be caused by the re-hydration of desiccated soil). Therefore particular attention had to
be paid to the structural stability of the new building. Bored pile foundations were used to ensure the building is
protected against current and future unstable ground conditions which could be exacerbated by periods of intense
rainfall.

Climate Change Adaptation Solutions

% Structural stability — To minimise the risks to the building
foundations from soil desiccation, bored pile foundations were used v
to ensure the building is protected against current and future
unstable ground conditions.

% Flood resilient materials — The building is constructed using a
structural steelwork frame with prefabricated composite concrete

slab (the product used was called “Holorib”). Concrete can withstand v
exposure to excessive amounts of water and is therefore resilient to
flooding.

% Overhanging roof canopy — This provides solar shading during
summer months to reduce heat gain and solar glare. It also prevents v
excess runoff during heavy rain events from infiltrating the building
fabric or entering through doors and windows.

% Natural ventilation — Within the building, deep spaces are naturally
ventilated using “Passivents”. This keeps indoor space cool and v
fresh whilst eliminating the need for energy-intensive, mechanical
ventilation.

% Building insulation — Building fabric with high u-values were
specified to ensure high levels of insulation. This will help keep the v
indoor environment cool during summer months.

% Green roof — An extensive green roof was installed to help attenuate
surface water runoff and reduce the risk of localised flooding (also
inadvertently helping to reduce the risk of clay heave). The green v v
roof also provides a habitat for invertebrates, evaporative cooling to
the external environment, and may contribute to the buildings
insulation, helping to keep the classrooms cool in summer.




Redevelopment of Hempstead Road Campus for West

Herts College, Watford

Delivered by: Watford Borough Council
Sources: Nightingale Associates and Principal Purpose

Overview

West Herts College embarked on a strategic redevelopment plan to rejuvenate their status in line with other further
education colleges with the aim of providing buildings that are more open and approachable to their communities,
attract more students, and provide better quality social spaces.

The project included part demolition and part retention of the Lanchester College Building and the erection of a new
further education college with associated access, parking, and landscaping to provide efficient, adaptable and
sustainable accommodation to meet the changing curriculum requirements. The new development allows for modest
growth and provides facilities for high quality learning and teaching. The inclusion of green space into the plan
provides social space and external teaching areas. A number of adaptive solutions were designed into the scheme to
ensure the buildings would be equipped to manage future climate change risks, reducing the need for future
adaptation of the building or site.

Situated in a predominantly urban location and recognising the predicted changes in climate, the College was keen to
prevent both external and internal overheating. A number of passive measures were incorporated into the design to
reduce excess summer heat gain, including good thermal mass to keep buildings cool in summer, high performance
glazing and solar shading.

Pluvial flood risk was also considered and the building roof has a vegetated surface to attenuate runoff (as well as
provide urban cooling through evapotranspiration) whilst paving is permeable to allow water to filter through to be
stored for slow release into the drainage system.



Climate Change Adaptation Solutions

Building insulation — High levels of insulation were used helping to
keep the internal environment cool during summer months. In
addition all buildings are linked internally to reduce heat loss and
improve thermal mass.

High performance glazing with solar shading to reduce solar gain
into the building

Rainwater harvesting to provide landscape irrigation and water for
toilet flushing.

Vegetated roof areas which absorb a large proportion of
precipitation to reduce roof runoff and provide evaporative cooling
during the summer.

Permeable Paving - Paved (accessible) areas of the roof are
permeable with a drainage and storage system below the paving
surface. This will help to ensure the risk of flooding from surface
water runoff is minimised.




Overview

Tamar Science Park was initiated in 1998 and is currently the only built example of a science park in the South
West. Phase 4 was completed in November 2008 and provides a 3,450m? stand alone cluster of four buildings
in addition to the existing facility. Accommodation comprises office space, boardrooms, breakout spaces with
kitchenettes, bistro and travel hub.

The design team were asked to deliver a high quality sustainable development offering a flexible, sustainable
low energy design solutions.

The site was challenging in itself, steep in nature and dropping away sharply into a local nature reserve.
However the narrow plan shape of the buildings allows the utilisation of natural light, heat and ventilation.
Exposed concrete slabs to floors and roofs to absorb excessive heat gain during the day as well as solar
shading on southern and westerly elevations provided using deep overhanging eaves and brise-soleil at lower
levels. The brise soleil has been designed to provide the optimum shading required to reduce glare and heat
build up but allowing maximum daylight thereby reducing the need for artificial lighting.,

All members of the design and construction team worked to minimise these difficulties, with the building
achieving a BREEAM ‘very good’ rating.

Climate Change Adaptation Solutions
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Water resources - Water saving sanitary appliances and taps.

Overheating- Exposed concrete slabs to floors and roofs to absorb
excessive heat gain during the day as well as solar shading on
southern and westerly elevations provided using deep overhanging
eaves and brise-soleil at lower levels. The brise soleil has been
designed to provide the optimum shading required to reduce glare
and heat build up but allowing maximum daylight thereby reducing
the need for artificial lighting.,




Red Hill Primary School, Worcester

Delivered by: Worcestershire County Council
Source: Worcestershire County Council

Overview

The £2.7 million project involved a replacement
primary school on the site of the former 1960s
building. The school aims to have a low carbon
building that is able to cope with climate change
and maintain a comfortable and robust teaching
environment over its lifetime.

The UKCIP Adaptation Wizard was used to
assess the impacts of climate change on the
new school at the design stage and develop an
adaptation strategy. This strategy applies to the
design and construction phases of the building
and throughout its design life. The building

completed construction in March 2007 Computer-generated image of the new school main entrance

Climate Change Adaptation Solutions

o,
*

Building orientation — The classrooms face south away from the
main noise sources of the road and railway. However, the
classrooms now benefit from south facing terraces, which are v
shaded by existing mature trees. External canopies and blinds
provide further solar shading.

% Sustainable urban drainage scheme - Implemented on site using v
swales, ponds and underground box storage.

% Rainwater harvesting scheme - Used for flushing toilets, taking rain v v
from approximately half the roof area.

“ Green roof - Other roof areas have a planted roof finish (sedum) to v v
reduce surface run-off.

% Canopies - Large overhangs on the roof and canopies have been
provided to protect level thresholds (required for disabled access) v v
from heavy rain, and to provide shading to classrooms.




o,
*

Resilient building design and materials — Areas of cedar boarding
are protected by the larger roof overhangs.

The profile of the building is relatively aerodynamic having a low
double pitch with a smooth curve over the roof of the hall. The roof
coverings are zinc sheet with standing seems which will help make
the building less vulnerable to extreme weather events such as
strong winds and heavy precipitation.

Natural ventilation - windows and patio doors can be opened to
provide additional ventilation.

Foundation design - the location of trees was taken into account in
designing the raft foundation for the building, which was thickened at
the perimeter where clay heave could cause structural problems.

Cooling - The ICT (Information and Communication Technology)
suite, which is the area of highest heat load, has air cooling which
uses a heat pump linked to the ground source heating system,
operating in reverse.




The Wine Society Warehouse, Stevenage

Delivered by: The Wine Society
Source: Hertfordshire County Council

Overview

The d esign of this warehouse responds to the
requirement for minimal h eating and cooling equipment
whilst ensuring a reg ulated intern al temperature fo r the
storage of wine.

This was achieved by exterior composite panels, a highly
insulated roofing system and the use of the internal wall
cladding mat erial Hemcre te. Hemcrete is a mixture of
hemp stalk and m odified lime which offers exce llent
insulation p roperties and maintains a stable intern al air
temperature throughout hot summers and cold winters.

In addition, t he storage of large vol umes of wine (liquid)
at a low te mperature provides an e xcellent source of
thermalm ass which absorbs b uildingh eatand
contributes to the steady-state environment.

Last year, the buildin g won the Buildi ng Futures Award
for its outsta nding commitment to Ada pt to a Chan ging
Climate a nd thisyear' sRI CS East of Eng land
Sustainability Award.

Climate Change Adaptation Solutions

s Passive cooling — The building fabric used innovative materials
ensure a highly insulated envelope to reduce the risk of overheating
and provide a stable, regulated internal temperature.

Although not a conventional adaptation solution to overheating, the
vast amounts of wine being stored provided good thermal mass
which absorbs heat within the building, reducing the requirement for
mechanical cooling.






