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Executive summary

1.

This interim report reports on the early stages of the construction process at Stamford Brook. Since
house construction began in July 2004, the two developers have succeeded in their attempts to
construct low-energy low-carbon airtight homes in mainstream speculative housing that meet the
energy standard proposed by Leeds Metropolitan University research team (EPS08) and the wider
environmental standard (EPS) set by the development team (the developers, the National Trust
and Leeds Met). As explained in Deliverable 2: Design Process, EPS08 is an estimate of the
standard thought to be regulatory in a 2008 revision of Approved Document Part L and, as such, is
still a more demanding target than the current proposals for 2005.

Cooperation between the Leeds Metropolitan University team and the developers has been
excellent. The construction team (site management, sub-contractors, operatives, clerk-of-works,
buying, technical, external consultants, etc) have shown enthusiasm while maintaining a high build
standard.

The Leeds Metropolitan University team has put a significant effort into supporting the developers
throughout the design and construction processes. A direct result of this has been that rich insight
has been gained into a wide range of issues raised by the energy aspects of the EPS standard.
The action research approach adopted at the outset of the project has been highly successful.

A number of practical problems have been encountered through the construction process. These
include problems at the floor-wall junction, eaves details, window details and airtightness in room-
in-the-roof dwellings. These have in the main been addressed jointly by the developers and the
Leeds Metropolitan University team and in almost all cases, satisfactory solutions have been
developed.

Initial airtightness results are excellent. The decision to use parging to provide an air barrier in
walls independent of the dry-lining has worked well, delivering air permeabilities down to 1.75 m/h
@ 50 Pa. The success of parging is due in no small part to the conceptual clarity that it provides —
the parging layer is the primary air barrier. A full report on airtightness will be presented in
Deliverable 5.

The double glazed windows fitted at Stamford Brook meet the EPS requirement of U = 1.3 W/m°K
and DWER=70 at the BFRC standard size (The actual scale used in the DWER has changed since
EPS08 was written, see www.bfrc.org). However, in practice, the windows are significantly smaller
than this and the frame fractions significantly higher than originally expected. This will increase the
actual U values of the windows and reduce solar gain and visible light transmission. The windows
are fitted from inside the dwelling and have vertical trickle vents and warm edge technology and
see Figures 6 and 7, respectively. The use of warm edge (Thermix) reduces the impact of window
size on U value.

The extra-over cost of building to the energy standard is in the region of £3000, reducing expected
emissions of CO, for a typical 100 m? semi-detached house by approaching one tonne per annum.
Running Cost savings are expected to be of the order of £80 per annum, giving a crude payback
time of the order of 40 years — not including the social cost of carbon or recent increases in the
price of delivered energy. Inclusion of these factors is likely to mean that the package of additional
energy saving measures will be broadly cost effective.

Tangible outputs from the project so far include: a complete set of Stamford Brook Working Details
for masonry dwellings that have minimal thermal bridging through the junctions; construction and
individual trade specs; a product and materials schedule; KPls; site staff training scheme; sales
team training scheme; informative housebuyer packs; documented ethical procedure for involving
home owners in a research project; and a wealth of publicity through local involvement, regional
and national seminars, conferences, trade journals and the press.
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The construction process: introduction

Report outline:

9.

10.

1.

This Deliverable (no. 4: The Construction Process) is an interim report that deals with the
construction phase at Stamford Brook and follows on from Deliverable 2: The Design Process. All
judgements and evaluations in this report are preliminary and, in some cases, may be revised
before the final report.

Although infrastructure work on site began in January 2004, the first house foundations were not
dug until July 2004. The spine road into the site was constructed first, from the A56 (Manchester
Road in Altrincham) into the site. Road works included the creation of a major new road junction
and a new traffic light system. This spine road is shown in Figure 1 — it cuts between existing
properties (college and an office block near the horizon) and playing fields (centre of picture) before
reaching the built-up area of Stamford Brook (lower third of picture), a distance of approximately
500 metres. From there, other site roads were completed before house construction began.

At the time of writing (June 2005) Redrow have a small number of house completions with about
eight houses and flats now occupied and with a decorated viewing unit. Bryant are shortly to make
their first completions and have four show houses completed.

Programme

12.

Several factors meant that the actual progress on site does not match the work items originally
listed in the deliverable schedule for the PII project. There was a five month delay in site
infrastructure start. Investors reserved many of the first houses released for sale, rendering those
houses unsuitable/problematic for intensive monitoring. Waiting for home owner/occupiers will
mean a further delay to the start of the monitoring period. It is intended to have all ten dwellings in
the monitoring phase by summer 05 in order to acquire a whole heating season’s worth of data.
During house construction, the developers continued to adjust their build programmes to allow for
training, additional EPS requirements, etc. In addition, the planned sequence of build was altered
to respond to customer demand for house types not part of the initial development parcels. For
example, there was a large demand for detached properties, which were not originally scheduled to
start until 2006. As recently as Jan 05, one developer revised the build schedule and pushed back
the hand-over date of dwellings already started by up to 11 weeks. However, the Leeds Met
research team has been able to accommodate these changes.
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Costs

Cost brief

13. A brief was written by the research team for the Trust’'s QS in July 2004. A copy is included in
Appendix 1. The key outputs identified in that brief were:

e Key Output 1: Estimates of increase in whole building construction costs, averaged over the
whole of phase 1 of the development, comparing actual out-turn with the same estate built to
ADL 2002 standards and to the draft ADLO5;

e Key Output 2: a break-down of the above, by element;

o Key Output 3: an analysis of the development of a checklist of key elemental costs, from the
outset of the project to final out-turn.

Cost report
14.  The report by the Trust’s QS on costs in included in Appendix 2. The main points are:

e The average construction cost increase is 9 % compared to the Developers’ standard
construction 2002 compliant construction cost.

e The top three contributors to the cost increase are 38% for windows and doors, 27% for walls and
15% for non-energy sustainability features at the level of the individual dwelling (water and waste
minimisation and low impact materials).

e The main airtightness measure, parging, cost just over £400 per unit, adding around 0.9% to
costs.

¢ Dynamic effects on cost are apparent in a number of areas. The clearest cases are the wall ties,
where the costs fell by a factor of 5 and loft insulation, where the extra-over cost fell to
approximately £16 per unit. The development of an improved specification, reducing the number
of ties from 8 to 4 per m?, was an important factor in reducing costs for wall ties. The reason for
the low loft insulation cost is the currently low price for waste-derived cellulose insulation
(Warmcel).

15.  One of the objectives in the Environmental Performance Standard (EPS) was to source materials
and products locally, wherever possible. This was not done in the case of plastic wall ties and
windows and doors. Together these items accounted for around 46% of the total cost increase.
There appears to be only one European provider of plastic wall ties for wide masonry cavity walls.

16.  Only a small number of suppliers were able to offer the required window specification (softwood
timber frames, soft coat, argon-filled low emissivity glazing and warm edge technology ). Of these,
Rationel, who mass produce windows in Denmark to a very similar specification to that required by
the EPS, was a clear leader on price. Comparison of the prices offered by Rationel and a
specialist, small-volume, UK manufacturer, suggests that the ability to mass produce windows and
doors has a larger impact on prices than the technical specification.

17. The PQS made considerable efforts to determine the extent to which the out-turn costs for
Stamford Brook were “realistic”. Issues still under discussion include the scaffolding requirements
of installing the windows. In general, the out-turn costs are within a few percent of the estimates of
“realistic” costs made by the PQS.

18. It nevertheless appears likely that, in specific areas, further work will result in further reductions in
costs. An obvious example is external doors, where the reported extra cost is in excess of £600 per
unit. In 2001, the second author bought a steel faced, polyurethane core door with magnetic
draughtstripping, in Canada, at retail for approximately £200. Volume discount might halve this.
This appears technically to be at least as good as the doors installed at Stamford Brook.

" It was ironic that after going to some lengths to source windows with warm edge technology for the houses at Stamford Brook, it
was discovered that warm edge was fitted as standard in the windows at the site office.
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19.

20.

A second area is the nature of the heating system required by dwellings as well insulated and
airtight as those at Stamford Brook. Work done for ODPM in 2004 (R.J. Lowe, 2004), based on
analysis undertaken by F&A (M. Lowe 2004), showed the following costs for wet central heating
systems:

Capital cost offsets from reduction in capacity of wet central heating system S(lgls\l;:)d supp(l;e/ivt)fixed
Reduction in radiator size but not number; assume 1 kW/m? of radiator 72 n/a
Omission of radiator; 1 no. 1 m? (1kW nominal) radiator 173 263
Reduction in boiler rating; per kW 22 n/a

The greatest reductions in cost would be achieved by omitting, rather than resizing radiators. The
research team thought this may ultimately be possible in the case of bedrooms in two storey
dwellings, but neither Redrow nor Taylor Woodrow have been prepared to take this step at
Stamford Brook due to the perception of the customer and the resultant impact on sales. More
work could be done in this area.

EPS08 compared with ADL2005

21.

As explained in the ‘costs’ section, the ‘extra-over cost’ was defined as the difference between the
actual cost of building Stamford Brook houses to the Environmental Performance Standard
(EPSO08) minus the cost that the developers would normally expect by building their ‘typical’ house
to the regulations current at the time. In the early pre-contractual stages of the project, the current
regulations were initially ADL1995 and latterly ADL2002. As the project entered the design stage,
the next expected revision was assumed to be in 2008. Even though that was unexpectedly
brought forward to 2005, this next major revision still seemed far into the future. However, during
the construction phase in early 2005, it became clear that this revision was imminent and yet it was
unclear how the developers would achieve ADL2005 (their ‘typical’ build on their other sites). As
this would be their new baseline for calculating extra over costs for Stamford Brook, this uncertainty
is currently being addressed by the developers. The research team produced a working paper (see
Appendix 3) showing what were thought to be the main differences between EPS08 and ADL2005.
The conclusions were:

a) The work described in this paper suggests that the Stamford Brook dwellings will exceed the
requirements of ADL05. The margin between predicted CO, emissions for space and water
heating and ventilation and the ADLO5 Target Carbon Emission Rate is in the region of 4-8%.

b) The intention of the Stamford Brook Partnership has been that each phase of the development
would be built to energy and CO, performance targets that were significantly ahead of the
requirements of prevailing national standards. As this paper makes clear, the introduction of a
new Part L based on the targets published in the consultation document will narrow the
performance margin in all dwelling types.

c) An indication of the level of performance that may be required in the next revision of Part L is
given in the latest Part L Consultation Document (ODPM 2004), under the heading Future
thinking for parts L1 and L2. This suggests that the 2010 revision of Part L will reduce CO,
emission targets for space and water heating in new dwellings by a further 20-30%. Any
revision of EPS08 would need to be set at something like this level if the project is to retain its
national significance as a pathfinder for energy performance standards in mass housing. This
would require consideration of technologies - including active solar water heating, heat pumps
and district heating - that have not been on the agenda for Stamford Brook so far.

d) The proposed new Part L will also change the structure within which performance standards are
expressed. The effects of this change are to resolve the conflict between the elemental and
carbon rating approaches and to provide a framework that incentivises a much wider range of
technologies than hitherto. This structural change will need to be reflected in any future revision
of EPS08.
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e) One of the most important unknowns in all of the above is the gap between predicted and actual
performance. The care spent on the construction of the dwellings, together with pressurisation
testing and energy monitoring should ensure that actual performance at Stamford Brook comes
reasonably close to predicted and, therefore, that the estate performs better than the industry
average in this respect. But lack of empirical data on energy performance for new housing will
make this assertion difficult or impossible to confirm.

22.  The requirement for condensing boilers (bottom of Band B) came into effect in April 2005 and the
extra-over cost of the EPS was adjusted accordingly.
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Crossover of design and construction phases

Stamford Brook Working Details

23. The most important document that bridged the design process and the construction process was a
set of robust standard details that were designed specifically for the Stamford Brook project. The
Stamford Brook Working Details were updated in April 2004 just prior to site start and given new
EPS numbers which cross-reference the relevant details from the National Specifications, while
allowing space for additional bespoke detailing (column VAR). The accompanying register also
indicated which details should be included within each of the trade specifications given to the
subcontractors as part of the contract documentation. The details were drawn by Dave Poole of
Taylor Woodrow Developments with support from the research team. As the details continued to
develop throughout the construction phase, additional support was given by the site management
team, subcontractors operatives and clerk-of-works. The latest set of Stamford Brook Working
Details is included in Appendix 4.

Contract documentation

24.  Specifications were provided to Subcontractors with the tender documents: The main items of
documentation were the construction spec, materials schedule, trade specs and Stamford Brook
Working Details. These were required the sub-contractors and suppliers to examine and cross
reference the information to fully understand what was required to meet the standard.

Construction Specification

25.  Construction Specification for Load-bearing Masonry Houses at Stamford Brook, latest version 16,
19" May 2005.

Trade Specifications

26. Theses were individual trade specifications, largely based on existing Group Trade Specs,
amended in line with EPS requirements.

Product and Material Schedule
27.  Product and material schedule, latest version 10, 6" December 2004.

Project issues checklist

28. A project issues checklist was devised in Autumn 2004. Everyone involved on site was encouraged
to add issues to the checklist which was then circulated by the project managers each week for
comment. The checklist was a very successful tool in the early months of construction and helped
to communicate buildability issues and solutions to all staff involved. The checklist has now largely
been replaced by fortnightly site meetings attended by a core of site management members and
subcontractors as applicable.

Key Performance Indicators

29. Atable of key performance indicators (KPIs) is being developed to analyse the impacts of
enhanced energy standard on the developers' own performance indicators and quality standards. A
copy of the latest version is shown in Appendix 5.
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Construction team

Site set up

30.

Each developer had a Project Manager, one of whom was based permanently on site. Each has
senior site managers, site managers and assistant site managers. Different suppliers and
subcontractors were used by each developer with the notable exceptions of the bricklaying sub-
contractors, ventilation system suppliers and the window supplier. The Trust employs a clerk-of-
works who visits weekly and attends site meetings. Although unusual for a speculative builder, the
use of a clerk-of-works here has proved very successful for as well as checking compliance with
the EPS, he has provided the builders with an advice service for the additional EPS requirements
and given the research team useful practical guidance on many construction issues.

Site operatives training programme

31.

32.

One of the major successes of the project so far has been the site training programme for site staff,
delivered by the research team. Sessions were held with groups of site staff (site management,
sub-contractors, operatives) which tried to provide the knowledge and skills necessary for building
low-carbon, airtight dwellings in the mass-build speculative housing industry. (It was acknowledged
that training of this kind would be not be readily available nationally until post-2008.) The research
project was introduced and a background to sustainable building methods given. Thermal bridging
was explained and illustrative examples given of how to reduce bridging using Stamford Brook
Working Details as examples. The main part of the training was devoted to achieving dwelling
airtightness. The main messages were: “Do a pen-on-section test to design the air barrier”; “Be
clear about where the air barrier is”; “Seal the air barrier if punctured or incomplete”. Feedback
from operatives and subcontractors indicate that the sessions were interesting and useful. A copy
of the Powerpoint presentation is shown in Appendix 6, along with a certificate that was given to
every attendee. The certificate also contains a brief summary of the important points from the
presentation.

It was stressed at the beginning that the training is a two-way exchange of information and the
research team now regularly chat with people on site who have their own ideas on how to improve
buildability or reduce cost. All these ideas are folded back into the training programme, which is still
developing.

Research team role on site

33.

The research team spent one or two days a week on site, from September 2004 onwards. The
team worked closely with site staff, photographing construction details and noting points made in
conversation. This action research approach worked well, feeding knowledge gained back into the
design and construction processes, see Figure 2. This two-way exchange of information benefited
both the developers and the research team. This way, the team was regarded as an assistant to
the process and did not have a supervisory role. A strong site presence also reinforced the feeling
that the research team wanted to hear everyone’s ideas and comments.

Figure 2: Research team discussing buildability issues with subcontractors.
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Construction phase — site observations

Foundation construction

34.

35.

36.

37.

The earliest indication that the transition from ‘design phase’ to ‘construction phase’ was not going
to be as smooth as hoped was in the construction of the foundations. The original foundation
design (strip footing) was altered suddenly and unexpectedly in the summer of 2004. Poor ground
conditions encountered in Phase | meant that a different foundation solution had to be found. One
developer chose pile and ring-beam and the other chose vibro-compacted stone. The research
team did not have a site presence up to this point and was only made aware of the changes when
a Project Manager expressed concern that there did not seem to be room to fit perimeter insulation
around the ringbeam on the pile foundation. The other developer was experimenting with under-raft
insulation as a way of coping with insulation and thermal bridging requirements. Both solutions
were developed independently from the research team and the original ‘design team’, with one
developer using an external consultant to assist in the design of pile details. Once the foundations
were out of the ground, the research team suspected that both designs were not as thermally
efficient as the strip footing detail. An exploratory calculation using Therm confirmed this and
showed that each foundation solution now suffered from thermal bridging significant enough to
make the floor exceed the limiting U value requirement with certain perimeter to area ratios (EPS08
still has limiting U values for elements, e.g., floor U value limit = 0.26 W/mzK).

It could have been possible to use the pile foundation design as is and simply build additional brick
courses to give room for the required insulation but the floor levels could not be altered as they
would not match the rest of the site infrastructure and drainage runs. A large number of piles had
already been driven and it was only when the ring beams were fitted that the discrepancy was
noticed. A full study was then undertaken.

The engineering company that provided the pile details was not part of the ‘design team’ and were
not made aware of the EPS requirements. Their solution did, of course, meet the structural and
thermal performance requirements current at the time (2002). However, once the EPS requirement
was explained at subsequent meetings, the engineer understood immediately and was quickly able
to provide revised detailed drawings. Although there was some misunderstanding between the
developer and the engineer, it could be argued that, if the EPS were regulation, the engineer would
have known anyway about the requirements.

Together, the research team and the site team made further design iterations to improve the
performance and buildability of the pile and ring beam foundation. Rigid urethane sheets had to be
cut precisely and chamfered to fit the ring beams already in place as they had sloping sections
rather than square. This was difficult for the groundworkers even using two thicknesses of board
(40mm and 60mm) to make up the 100mm thickness required. In the revised detail, there was
sufficient room to insert whole 100m sheets without chamfering, see Figure 3. Two layers of
coursing blocks had to be removed and replaced with aerated block at the edge of the insulation to
reduce thermal bridging, see lighter coloured blocks, Figure 3. The clerk-of-works has since
reported that the revised detail has proven easy to build in all subsequent plots and no additional
site supervision is necessary.
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38.

39.

P57 : i [
e [ LR —:_,_%

Figure 3: Insulation problems around ringbeam foundation.

Together, the research team and the site team also made further design iterations to improve the
performance and buildability of the raft. Improvements included losing the cavity concrete fill at low
level; losing under-raft insulation in favour of underslab insulation; losing perimeter insulation and
simplifying the casting of the raft itself. The increase in underslab insulation from 85mm to 100mm
to help with masonry coursing was a further benefit to the thermal performance. A report is
included in Appendix 7.

On reflection, it might have been better for the design team to have provided a robust detail design
for all types of foundation likely to be needed before construction began and so avoid last-minute
confusion and hasty redesign but at least now there are three details (strip, pile, raft) that have very
low psi values. A full report is given in Appendix 8.

Wall ties

40.

The wall cavities are 142mm wide and are retro fully-filled with mineral fibre insulation. The two
masonry leaves are connected with plastic wall ties to minimise point thermal bridging. Bricklayers
reported no real problems building the very wide cavities apart from the greater risk of dropping a
tool or a brick down them. Having said that, retrieval was easier. On one occasion, a falling tool
managed to snap a number of plastic wall ties as the ties are much more brittle than the more-
familiar metal ones. One bricklayer thought a wide cavity had the advantage of being able to
manoeuvre the trowel in the cavity to scoop protruding mortar from the joints. Another saw the
advantage of being able to knock snots from wall ties using a long batten more easily — although,
due to their brittleness, one or two ties were snapped in this process. Figure 4 shows the width of
the cavity, the plastic wall ties and in-fill between I-beam floor joists.

L4

Figure 4: Masonry wall construction showing plastic wall ties.
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41.

42.

During construction of the first dwellings, most bricklayers found it difficult to correctly course the
brickwork using the plastic wall ties. The tie itself is less than 10mm in diameter but has four
nodules at the ends to help the mechanical fixture in the mortar bed. Unfortunately, the width at the
nodules was exactly the width of the bed — 10mm - leaving no tolerance in mortar bed size. This
problem was most noticeable on one kind of hand-made brick where individual bricks varied in size
considerably, some several millimetres more than the standard 65mm. Fortunately, this problem
disappeared on its own as the brick was unexpectedly discontinued by the manufacturer after only
a few dwellings had been built. The replacement brick suffered less from problems of dimensional
stability.

The tie used at Stamford Brook is manufactured in Denmark. No UK manufacturer of a suitable
plastic wall tie has yet been sourced. It is suggested that UK manufacturers consider this potential
gap in the market and investigate what cavity widths are likely to be used by builders in the near
future (and post-ADL2005).

Cavity trays

43.

Pre-formed semi-rigid cavity trays were used in the first dwellings built but there were problems
with the taped-on stop-ends detaching from the tray. This was because the trays were designed for
‘normal’ cavity widths. The wider 142mm cavities at Stamford Brook meant that the tray had to be
forced into position at a different angle from that intended, causing tension on the stop ends which
came away. The solution the bricklayers came up with was actually cheaper: to use DPM cut to
length on the scaffold and turned up at the ends to make a stop-end. Later, bricklayers were said to
prefer this method as they thought the rigid system ‘fiddly’ and difficult to stick the components
together in damp conditions. They also found it easier to have one roll of DPM on the scaffold that
could be used for all heads, rather than having to return to the compound to collect individual,
dedicated components. Additionally, it was extremely difficult to fit a triangular piece of mineral
wool underneath the rigid system, whereas the DPM has more flexibility. This was a good example
of allowing a solution to develop using action research.

Intermediate floor joists

44,

45.

46.

47.

The construction method of | beams first floors was raised in April 2004. One developer chose to
use joist hangers and one preferred to build in joists at both ends.

The built-in joist was favoured by one developer as they believed it improved health and safety.
Various methods of achieving a good airtight seal at the joist/blockwork interface were examined.
Web stiffener blocks are inserted at the ends of the I-beams when building-in, which provides the
necessary structural integrity for the beams. (Stiffeners are not required with joist hangers that
restrain lateral movement of the top flange, as used by the other developer.) The stiffeners also
simplified the profile from an ‘I’ section into a rectangular section which was easier to seal around
with mortar and/or silicone. The blocks were ordered as ‘factory fit’ to circumvent site fixing.
However, some stiffener blocks did not fit as well as expected and had gaps between the top of the
block and the top flange as large as 25mm on some beams. This required additional silicone
sealing on site. The joiner found it easier to seal the blocks in the compound rather than on the
scaffold.

Some design team members were concerned that the build-in method would require good
workmanship and additional site supervision. However, once these issues were raised with
bricklayers in the training sessions, good workmanship around joists became the standard with no
particular additional site inspection necessary. In fact, a high standard of blockwork throughout the
site was the norm, with fully-filled perpends and pointed blockwork providing a continuous
substrate for the parging coat. It should be added that the bricklayers responded easily to the
enhanced standards and many said that they welcomed the fact that so many people on site and
from the industry were taking such an interest in their workmanship.

The discussion of workmanship and sealing around wood joists re-opened the case for using pre-
cast concrete floor slabs in house construction which are thought to provide a robust method of
achieving airtightness at the junction of the floor and blockwork. Concrete slabs are currently used
in apartments, for acoustic reasons. The ends of the cores of these slabs are routinely filled with
mortar as construction progresses to aid with airtightness, see Figure 5. It is hoped to reconsider
concrete intermediate floors in houses in later phases, although one developer has already stated
that it is almost certain they would not use this method of construction.

Page 12 of 157



Stamford Brook — Deliverable 4: CONSTRUCTION PROCESS V. 10 — July 22 2005

48.

Figure 5: Concrete floor slabs.

The idea of using a proprietary plastic joist seal product was discussed. This method was
eventually dismissed by the design team as it seemed a step away from the basic principles of
minimum material usage and the fact that additional skills were required rather than less. One of
the drawbacks was the fact that it was necessary to cut a slit in the joist seal product to thread an
(additional) restraint strap through to the blockwork. It was felt that the product, for all its claimed
airtightness benefits, was adding complexity into workmanship, adding cost, and involving
additional tools thereby increasing the health and safety risk.

Windposts

49.

The consultant structural engineer recommended installing windposts in several buildings. While
the developer had anticipated installing windposts in the multi-storey apartments, their use in one
smaller dwelling type (a detached flat above four garages) was unexpected as several of these
units have been built on other sites without the windpost requirement. As this information arrived
late in the design process (October 2004), it was feared that the introduction of this detail might
adversely affect thermal bridging through the wall and hence, carbon rating. Site management
asked the research team what effect the posts would have on thermal performance. The report
(contained in Appendix 9) shows that the effect is actually minimal because the post itself is located
mainly in the internal leaf, not in the insulation layer. Also, the length of the junction is small
compared to other junctions.

Window formers

50.

51.

52.

Lengthy discussions were held during the design stage on how to close the cavity at jambs and
sills. The developers preferred method was to use PVC cavity closers but the Trust wanted non-
uPVC as stipulated in the EPS. Temporary timber profiles were suggested. The problem with this
approach was that many such profiles would be needed for the different sized windows and that
they could only be re-used a small number of times before they ended their useful life. This went
against the principle of minimal materials use.

The ideal solution appeared to be a permanent former which gives an accurate size for bricklayers
to work to; provides a resilient fixing for the frame; provides a DPC; creates a stop for the blown
insulation, gives a structure to apply parging onto; and gives support to the plasterboard. The Trust
allowed the use of PVC formers on the first two parcels (approx 53 dwellings) on the understanding
that, as no suitable alternative was available at that moment, all efforts would be made to
encourage a more sustainable product to be developed or sourced. No substitute for PVC has
been so far been found.

One unfortunate breakdown in communication between the research team and the buyer caused
problems with the insulation in the window formers. The former that was discussed previously in
design meetings had a slab of insulation attached to one side to assist in providing insulation
between the masonry leaves at the reveal. Since the cavity would be fully-filled by retro-blown
mineral fibre at a later date, it was suggested that the insulation on the side of the former was
redundant and could be omitted if that made the product cheaper to obtain. When the buyer later
wanted clarification on whether the former needed to be insulated or not, the research team replied
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no, meaning no slab fixed to the side, the buyer took that to mean no insulation inside the hollow
section of the former. Although this was nobody’s fault, it created a lot of disruption on site. It was
not noticed that the hollow section was un-insulated until many formers had been fitted. The
builders tried hand-filling with mineral fibre and sprayed urethane foam with varying levels of
success. Formers in the compound yet to be fitted were easier to deal with. All formers delivered to
site are now factory insulated.

Reveal blocks

53.

54.

When an order was placed for the reveal blocks, it was discovered that the proposed 65mm block
could only be obtained as a ‘special’ (custom-sized masonry block) and that only the 75mm
standard blocks were in stock and available at short notice. The research team had assumed that
the developers would order the specials well in advance and that the large scale of Stamford Brook
would allow bulk-buying, thereby avoiding any extra-over cost. The research team were asked
what difference this made to thermal performance. Therm was use to calculate a psi value for the
revised reveal detail and these results were input to the Domestic Performance Calculator to see
the effect on whole wall U value. On this occasion, it made a small difference changing the whole
wall U value by 0.002 W/m?K. It was decided to issue a new, revised detail rather than sourcing
specials, in light of this small effect on thermal performance.

This difference in psi value, though small, was one of a number of tiny adjustments from the
original and agreed design and it was feared that more changes might become apparent as the
construction phase progressed. It is intended to perform a study to examine all the as-built details
again to measure the cumulative effect on thermal performance. The research team thought that
this process of 'settling in' would still allow the EPS requirements to be achieved as some details
appeared to perform better than originally designed (for example, the floor construction).

Windows

55.

The double glazed windows fitted at Stamford Brook meet the EPS requirement of U = 1.3W/m?K
and DWER=70. (The actual scale used in the DWER has changed since EPS08 was written, see
www.bfrc.org). The windows are fitted from inside the dwelling and have vertical trickle vents and
warm edge technology and see Figures 6 and 7, respectively.

Figure 6: Timber, high-performance, double-glazed windows.
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56.

57.

Doors
58.

Figure 7: Windows showing part-open trickle vent and warm edge spacers.

As expected, timber windows of such a high specification are more expensive than the lower spec
(ADL2002) uPVC ones routinely fitted at other sites. It soon became apparent that the extra-over
cost of windows and doors is approximately half the total extra-over cost for each house to meet
EPSO08. Inevitably, other suppliers were asked to quote for later parcels. One alternative
supplier/fitter appeared more cost effective but demanded a prohibitively large number of dwellings
be available for each site visit (20 plots). This obviously did not fit in with the site build programme.
This supplier did opt for ‘BM TRADA Q Mark", a certification scheme approved by BFRC (British
Fenestration Rating Council) which includes security, safety, weather, operation, strength and
durability as well as the thermal performance aspect. Other suppliers are currently quoting but
when the fitting, storage and incidental costs are included, the current supplier is still the cheapest.

Another company that quoted manufactures an almost identical style and specification window
(frame fraction, argon-fill, low-e, warm edge, etc) but could not understand why the performance of
their units did remotely match that of the windows already fitted at Stamford Brook. It seems that
they estimated the performance of their own range of windows in-house, using a different
procedure to the European Standard. When it was recommended they obtain a rating from BFRC
(British Fenestration Rating Council), they admitted they had not heard of the service. When it was
suggested that they could also try to comply with the Stamford Brook EPS08 requirement via the
DWER route (Domestic Window Energy Rating), they had not heard of that either. This indicates
that other manufacturers may not be claiming the window energy performance that they deserve
and, equally worrying, it is possible that some are falsely claiming higher performance.

While the doors perform well thermally, with a U value of 1.0W/m?K, there was a substantial extra-
over cost associated with them. This, together with a general dislike of the style of the door, led the
developers to propose their standard spec metal-faced door which has a U value of 0.55W/m?K.
This choice is still being decided at the time of writing.

Roof trusses (cold roof)

59.

A revised eaves detail was issued (7-10-04) which showed reduced insulation in the eaves void.
When the first trusses were delivered to site and fixed, the research team noticed that the truss
design was not as shown on the drawing, reducing further the amount of insulation in the eaves
void. These two factors meant that the as-built eaves was very different, thermally, from the original
drawing upon which the carbon rating of the dwellings was based. In some house types, this meant
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60.

61.

62.

that the U value of the roof exceeded its limiting value (EPSO08 still has limiting U values for
elements, e.g., roof junction limit = 0.19 W/mQK). A report was made and sent to the developers,
see Appendix 10.

The birdsmouth of the truss was intended to overhang the wallplate by 50mm thereby creating
more space for insulation in the eaves void. This overhang had not been allowed for in the actual
trusses delivered to site and the birdsmouth was positioned on the wall plate corner, as is
traditional. The research team has been unable to find out where this communication breakdown
occurred, although it is interesting to note that the same problem occurred with each developer and
their respective suppliers. The truss manufacturer may have assumed the birdsmouth would sit as
normal and did not check with the Stamford Brook Working Details. It may be that these detail
drawings were not given to the manufacturer at all. The technical drawing departments
remembered discussing the overhang feature, although on the drawings it was not highlighted or
made clear to the supplier (an omission now rectified). In any event, it seemed to show that any
departure from traditional or normal methods of construction do need to be clearly flagged-up to all
parties involved, from the moment of conception, through the design iterations, and through the
placing of orders to subcontractors/suppliers. The construction team itself should also be made
aware but, in this case, they had no control over the process and had no choice but to fit the
components as they were delivered to site.

Plywood boards are inserted between trusses at eaves level to allow a controlled amount of sag in
the roof membrane for ventilation. This further narrows the gap between wallplate and the
underside of roof at the point where thermal bridging through the eaves is most critical. The clerk-
of-works was concerned that this gap, if small enough, may restrict the placing of the Warmcel roof
insulation into the eaves void when it is blown in at a later date.

Once the truss overhang problem was identified, the developers gave instruction to the supplier
that all future trusses should have the overhang. In fact, one developer increased the overhang to
100mm to reduce thermal bridging further. Unfortunately, this still left a number of dwellings with
this problem as there are trusses already on site and a number under construction at the factory.

Attic trusses (room-in-the-roof)

63.

64.

Early designs of the room-in-the-roof insulation showed I-beam construction fully in-filled with
cellulose insulation. A cheaper alternative was found to be an attic truss system. Each truss arrives
on site in two parts and is joined on site at the ridge. With these trusses, vertical members form the
upstand about 1 metre from the eaves. The width of the raking members is smaller than that of the
I-beams and so urethane insulation (A= 0.022 W/mK) was suggested to provide the same U value
as the I-beam with cellulose insulation (A= 0.038 W/mK). The design, when issued, showed
cellulose insulation horizontally along the joists from eaves to upstand, mineral fibre quilt vertically
up behind the upstand and urethane in the remainder of the roof. The research team had assumed
the urethane insulation would go from eaves to ridge as it seemed easier, cheaper and quicker to
build and only required one type of roof insulation material. There was some discussion over the
two approaches, with one developer reluctant to use the all-urethane method but eventually they
agreed to fit all-urethane. However, when it came to fit the insulation, the urethane sheets had to
be cut to fit which involved some waste and a significant labour component, especially in the rake
between the eaves and he upstand where lengths of (4” x 1”) wind bracing had been fitted on the
underside of the trusses.

When the air pressure tests were done on the first houses completed, the room-in-the-roof house
types were significantly leakier than the cold roof types. Investigations revealed that the main
leakage routes were in the roof, in the area between the wallplate and the roof upstand. Several
design ideas were discussed to address the issue but it was the site manager who developed a
simple but effective way of installing a DPM to bridge the gap between the masonry and roof ceiling
airtight layers. A DPM is laid on the edge of the upper floor, overhanging the plate and extending
into the room-in-the-roof by some 2 meters. The attic trusses are then placed on top of the DPM
and fixed. The DPM is stapled to the back of the plate to provide an airtight seal with the masonry
airtight layer. Before the plasterboarding operation, the excess DPM is turned up the upstand and
fixed to the roof airtight layer. This was another action research example where the research team
and site team worked together to develop a workable solution. The DPM can be seen underneath
the trusses in Figure 8.
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Figure 8: Room-in-the-roof attic trusses showing DPM (blue) air barrier.

Counter battens

65.

Duplication of effort in the design process was avoided by one developer taking responsibility for
creating Stamford Brook Working Details for both developers (based on mutual discussions at
design meetings). This worked very well for most of the details being adopted by both developers
but one interesting divergence of opinion occurred with the roof covering. In the room-in-the-roof
house types, rigid urethane was (eventually) chosen to fully fill the void between ceiling and tiling
battens. The original detail showed a breathable membrane between the tile battens and the
insulation/trusses. The other developer was not confident with this solution as they traditionally
fitted counter-battens before fitting tile battens to allow a ventilation space under the tiles. The
response was a revised drawing showing 25mm less insulation below the batten-line to allow a
void for the membrane to sag and provide the ventilation space. This revised solution provoked
heated discussion on the pros and cons of counter-battening but, as the matter lay outside the
EPS, the research team was not directly involved. The outcome is that one developer now uses
counter-battens (and 150mm insulation) and the other does not (with 125mm insulation).

Wall cavity insulation

66.

67.

68.

The decision to use retro-blown mineral fibre cavity wall fill (rather than built-in batts) came from the
desire to reduce mason labour on site and improve buildability by filling the entire cavity in one
dedicated operation. However, several other issues were raised during construction, concerning
completeness of cavity and sequencing of build operations.

On one occasion, the side lights of a bay window were the wrong size when delivered to site. The
shell of the house was completed during the time it took for replacements to arrive, meaning that
the wall cavity insulation, parging and plasterboarding had been done while the bay window reveal
was left open to the elements. A similar problem occurred with utility meter boxes. The boxes are
taken out of the wall during wiring-up, allowing the loose cavity fill to fall out around the opening.
Mineral fibre was later pushed into the cavity in each case but it is unsure how much blown fill was
lost and how much settlement had occurred leaving gaps near the eaves. This effect was less
noticeable using yellow wool, rather than white wool which was easily dislodged by wind.

It was suggested that the builders drill and install cavity wall insulation and then fill the drill holes
with mortar before the parging operation. That way, any badly filled or missed drill holes could be
covered by the parging. Some instances occurred where this was done out of sequence and the
drill holes were made through the parging layer, see Figure 9. This is considered a high risk
strategy, as some mortar plugs were later found to be missing, leaving a 25mm diameter air
leakage path straight into the cavity. These sequencing problems may have occurred as the wall
insulation installer is not based on site and has to be booked in advance.
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Figure 9: Parging showing insulation drill holes filled with mortar.

Gable insulation

69.

70.

71.

72.

Building Control were concerned about installing cavity blown insulation in gables and how, if the
top of the cavity is closed, how does the air escape to provide a fully filled cavity. Current Robust
Details recommends EITHER to continue insulation up to the top of the gable OR take the
insulation to 250mm above the ceiling tie and insert a cavity tray above the insulation. This may be
more practical with built-in cavity batts. The retro-blown insulation installers state that insulation is
forced 500mm vertically from the point of entry (hence the spacing of 500mm between drill holes)
and so suggested drilling holes as close to ceiling level as possible so that the insulation would rise
approximately 400mm into the gable cavity above plate level. (There are strong physical grounds
for expecting the installers’ rules of thumb for the travel distance of blown cavity insulant, which
were developed for cavities of 50-65 mm, to be conservative for wider cavities.)

Calculations by the research team showed that 250-400mm of insulation above plate has little
impact on the gable psi value and that at least 1000mm is needed, although taking the insulation all
the way up to the verge would be better still. With a gable height of 2.7m this is not such a large
area (1.7x5.2/2= 4.4m2) for a Derwent house type gable and so might be cheaper and easier
than putting in a cavity tray.

However, there remained the impracticalities of drilling and installing wall insulation from inside the
loft as a firm access platform and lighting would be needed.

Another aspect to emerge from these discussions was the lack of a combination detail for eaves
and window head. The technical director supplied these details which would be a useful (and
necessary) addition to the 2002 Robust Details catalogue.

Parging coat

73.

74.

The parging layer continues up to, and around, the floor joists, see Figure 10. However, there are
still occasions when small areas are missed, such as behind the decking and joist struts (fitted at
chamber — well before the plastering operation).

If a staircase is positioned on an external or party wall, there is a large area of blockwork behind
the stringer that is difficult to seal after the staircase is fitted. The research team were making
suggestions along the lines of applying sealant between the stringer and the wall. However, each
developer independently thought of a way to deal with this problem by parging the area first before
fitting the staircase, see Figure 11. The first dwellings to be parged this way were done with mortar
as the plastering subcontractor was not yet on site. The plasterer now routinely parges the stair
area in advance of the fitting of the stairs.
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Figure 11: Parging wall before fitting stairs.

Air barrier in upper ceiling

75.

76.

The parging layer as an air barrier was an easy concept to grasp. It was more difficult to consider
the upper ceiling plasterboard as the air barrier to the roof. The parging was clearly visible and
operatives were aware that once service penetrations had been made, the airtight layer had to be
made good. Although the electricians routinely seal around individual lighting cables, other air
leakage paths through the roof were more complex and less easily understood. The main problem
was that metal studding was chosen rather than timber studding for the upper floor partitions.

In the metal studwork head-piece there are holes pre-drilled at 250mm centres which are used to
allow the electrician’s lighting cables through. These same holes provide a direct path into the roof
space for any air inside the stud cavity, see Figure 12. Air can enter this cavity through electrical
boxes for sockets and light switches and underneath skirting boards. Several options were
discussed. Head-pieces without holes are not available commercially and even if they were, the
electrician then has the problem of drilling his own holes where needed. Rubber covers (like
grommets) were considered to cover all remaining holes but the additional labour would be
substantial and the task of checking that all holes were filled would also be difficult as they would
be difficult to see. The solution was to place a timber head-piece in position first before the metal
head-piece. The timber used is not structural so is of small section. Even with this additional timber,

Page 19 of 157



Stamford Brook — Deliverable 4: CONSTRUCTION PROCESS V. 10 — July 22 2005

the metal stud system is still preferred to timber studding as the narrow section allows greater room
sizes.

Bt

Figure 12: Metal studwork showing potential air leakage paths through pre-cut service access
holes in head plate.

Plasterboard

77.

Although the parging layer reduced the air leakage through the blockwork substantially, there was
still a need for good workmanship from the plasterboarder to avoid the plasterboard cavity being
used as a conduit for air to escape from inside, through the structure and to outside. To avoid this
there is a requirement to provide continuous ribbons of bonding around each wall perimeter and
around all electrical boxes. Some plasterers interviewed instinctively thought that the parging would
be enough on its own. They also said that, the more bonding is placed on a wall, the more difficult it
is to push the board into position. Unfortunately, this blind faith in parging meant that continuous
ribbons were not provided in all cases. Having said that, the houses still met the air pressure test
requirement on completion so it is difficult to say what difference continuous ribbons make to
overall house airtightness. It is pleasing to report that good workmanship is being found, as seen in
the freshly plasterboarded wall in Figure 13 whose damp patches reveal the correct application of
bonding underneath.

Figure 13: Platserboarding showing continuous ribbons of bonding at perimeter and around
electrical boxes.
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Cellulose roof insulation

78. The installation of the cellulose roof insulation was easier than expected. The fitter was given a
demonstration by the supplier in the first dwelling that was insulated. A vehicle-mounted pump
moves insulation fibres down a supply pipe that is long enough to extend right into the loft. Here,
the fitter can direct the nozzle and is able fill around the truss members and right into the eaves
without leaving voids, see Figure 14. The fitter remarked that this method is far easier than lifting
rolls of mineral wool into the loft and spending time laying and cutting the quilt. With the thickness
required (250mm) that would have involved fitting a layer between the joists and then a cross-laid
layer with the arduous task of cutting the quilt around the truss members. The fitter also found the
airborne particles less irritating than mineral or glass fibre.

)
o

Figure 14: Cellulose roof insulation fitted closely around truss members.

Ventilation system

79. The proposal was to use a Dutch MEV unit in the first dwellings while Vent Axia researched and
developed their own version. They decided against the constant volume approach and are
developing a controller with an infinitely variable dc motor. The unit will be the ‘Multispeed’ MEV
and should be available before summer 2005. However, a recent (January 2005) development is
that Vent Axia is now unable to source the proposed Dutch unit due to subcontractor contractual
difficulties. For the first dwellings another unit will be fitted until the Multispeed is available. Then,
the standard units already fitted will be upgraded. As the old model has the same chassis as the
Multispeed, the upgrade is a simple circuit board insertion.

80. Ridge vents were the design choice for the ventilation ducting terminals but it was found that their
size interrupted the aesthetics of the ridge line. Ridge vents were also undesirable for health and
safety reasons as additional scaffolding in the loft space was required to connect the ducting. Tile
vents were then used as shown in Figure 15 (two terminals shown, one per house for MEV).
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Figure 15: Roof tile terminals for the ventilation ducting.

Heating system

81.

Traditional gas-fired wet central heating systems are fitted. One developer chose to use a vented
system with a feed and expansion tank in the loft space despite the risk of additional air leakage
penetrations through the upper ceiling and the difficulty of insulating the tank and associated
pipework. There is also the problem of creating a platform for the tank and an access platform for
maintenance and cleaning. Such a platform is necessary because the insulation is 250mm deep
and so, it is not possible to stand directly on the joists. The other developer opted for a pressurised
system which is contained within the heated envelope of the dwelling. Interestingly, each developer
believed their system to be the cheaper alternative. The two systems are shown in Figures 16 and
17, respectively.

Figure 16: Unvented system. Feed and expansion tank in loft space showing platform and
additional insulation required.
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Figure 17: Vented system. Pressure vessels in heated envelope of building.

Unexpected airtightness issues

82.

83.

84.

85.

An unforeseen consequence of building airtight dwellings was the effect on drying out times of the

structure. Humidity levels were found to be very high in some rooms during construction. However,
on investigation, it was noticed that the trickle vents were all closed, fire doors to rooms were shut

and the ventilation system was not powered up in these instances. Particular care is now taken to

ventilate all rooms during construction.

An allied problem occurred with the interior decoration during some damp winter months. Coats of
paint were still wet the following day, delaying the application of further coats. Water-based
undercoat and gloss paints are used (to comply with the EPS requirement for no VOCs) and were
found to be slower-drying than oil-based paints which added to the problem. Again, adequate
ventilation is needed during this trade. One developer tried using mobile industrial heaters but this
did not reduce moisture content of the air due to the airtight nature of the dwellings. Ventilation is
needed to remove the mass of water from the building.

An interesting side-effect of improved airtightness has been on the efficacy of self-closing fire
doors. The current trend towards the construction of more three-storey dwellings and apartments in
the UK has also meant an increase in the number of self-closing fire doors fitted. It has been noted
that some self-closing doors at Stamford Brook are having difficulty closing fully due to the
airtightness of some of the rooms. Joiners on site have reported this problem on other airtight
buildings on other sites. The remedy has been to fit two or even three closers to enable the doors
to close fully.

The fitting of cat-flaps was an unexpected issue arising from the airtightness requirement. A flap
could also affect the U value of the door. It was generally felt that if cat-flaps are fitted, this is done
after completion and, therefore, after the air pressure test. This is one example of home owner
changes to the property that could affect the intended the energy performance. Restrictive
covenants were suggested and are still being debated. Manufacturers could be encouraged to
provide products which maintain the airtightness standards. Another suggestion was to use a tube
through the wall designed to comply with the airtightness standard, put in every house when
constructed and sealed but with the option for cat owners to open it up. As the first homeowners
moved in, the issue was still unresolved and it is now up to the occupier to decide.
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Sales and home occupancy phase

Sales

Sales staff training

86. The research team held training sessions for sales staff to guide them through the additional
environmental and energy saving features and benefits of the dwellings so they would be in a
position to confidently inform customers. One initial session was held before site start using a
Powerpoint presentation, similar to that used in the site staff training sessions, see Figure 18. Since
then, sessions have been frequent and informal, with sales concerns and customer comments
feeding into the training process.

Figure 18: Sales team training session given by Catherine Prasad (NT) and David Roberts
(LeedsMet).

Sales Specification

87. The sales specification was based on the existing Group Sales Specifications dated 21 October
2003, amended in line with EPS requirements.

Homeowner packs

88. In the areas of environmental and energy issues, the research team has led the writing of the
Home Buyer Information Pack A4. A copy of the bullet list given to homebuyers is included in
Appendix 11.

Home owners

Ethics and information to homeowners

89. As the intensive and extensive monitoring involves speaking to the general public and working in
some of their homes, a rigorous set of ethics documents was produced by the research team that
makes it clear how the research will be undertaken and states the procedures for dealing with
confidential information.

90. The home owners will initially be asked by the sales department if they are interested in taking part
in the University research project. If they are, they will be asked to sign an ‘Initial Contact
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Agreement’ which will give the research team permission to contact them by letter. Once they are
happy to proceed, they will be given a copy of the ‘Information to Householders’ and will sign a
‘Householders Agreement’. Householders are free to withdraw at anytime without let or hinderance.
They are also supplied with a ‘Researcher Contact List’ with names, addresses and photographs of
the research team, see Appendix 12.

Update Report on Monitoring

91.

92.

93.

The research team has accepted delivery of ten sets of intensive monitoring kit and a weather
station.

The weather station has been set up on site and air temperature, humidity, wind speed, wind
direction and solar gain data are being transmitted from the site in Altrincham and successfully
received at the University in Leeds via a mobile phone modem.

One set of monitors has been installed in a viewing unit (unfurnished showhome) to allow operator
familiarity and experience of installation.

Update Report on Post-Construction Testing

94.

95.

Several houses have already been air pressure tested on completion. Tests have shown that two
storey dwellings with a trussed cold roof have achieved results of between 1.8 and 4.8 m/h @
50Pa, all within the 5 m/h target set by the EPS. Room-in-the-roof houses were slightly leakier at
around 6-7 m/h @ 50 Pa thought due to problems of maintaining continuity of the airtight layer
between the masonry and the roof.

It was hoped to conduct co-heating tests on one house from each developer during the winter
months of 2004/05 but, due to house completions falling outside this period, these tests are now
rescheduled for Autumn 2005. The test is most effectively done when there is a distinct difference
in air temperature inside (25°) and outside (average below 15°). A summer test would mean using
prohibitively higher indoor temperatures to rise above ambient. A full report of the pressure testing
and co-heating tests will form Deliverable 5: Post Construction Testing and Envelope Performance.
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Dissemination

Part L conference

96.

Two members of the research team presented the Stamford Brook project at the Part L Conference
in London in October 2004, which was also attended by Phil Hope. As construction on site had just
started, the talk focused on of design issues and predicted energy and environmental performance.
This was received favorably and so the research team was asked to present again in March 2005.
This time, the talk was supported by the project managers of the two developers who showcased
their experiences at Stamford Brook from a developer point of view.

RENEW seminar

97.

The project was shortlisted to appear at the RENEW seminar held 10-11-04. A joint presentation
was made by the Trust’s co-ordinator, a technical director from one developer, a planning
consultant and a member of the research team. As well as the sustainability of the project, the
panel of judges was particularly interested in how the project partners acquired expertise from
within and from external sources and the sharing of that knowledge, again, internally and on a
regional and national level. Another area where the project scored highly was the engagement of
all sectors, particularly in the Trust’s liaison with the community.

John Prescott’s Sustainable Communities Summit

98.

The team was chosen as one of five projects to be showcased at the Sustainable Communities
Summit on 31-01-05. There were two aspects to the showcase. A short film was made at Stamford
Brook which will be looped at the Summit in the demonstration area. The film features the research
team pressure testing dwellings and taking part in site training. The second aspect was that a site
tour, forming one of the fringe events. Coach parties of visitors were taken to site and shown
various stages of construction. The research team provided demonstrations of pressure testing and
the long term monitoring sensors and loggers as well as leading parties of visitors around the site.

Other dissemination

99.

Dissemination is ongoing and includes papers in BSERT (Building Services Engineering Research
& Technology) and in Structural Survey; conference papers at the SB05 (Sustainable Building)
conference in Japan; conference papers at COBRA in Leeds. Other dissemination includes
national and local press and being chosen as a case study in the Government's Sustainable
Buildings Task Group following correspondence with Sir John Harman.
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Conclusions

100.

101.

102.

103.

104.

105.

106.

This interim report reports on the early stages of the construction process at Stamford Brook. Since
house construction began in July 2004, the two developers have succeeded in their attempts to
construct low-energy low-carbon airtight homes in mainstream speculative housing that meet the
energy standard proposed by Leeds Metropolitan University research team (EPS08) and the wider
environmental standard set by the National Trust (EPS). As explained in Deliverable 2: Design
Process, EPS08 is an estimate of the standard thought to be regulatory in a 2008 revision of
Approved Document Part L and, as such, is still a more demanding target than the current
proposals for 2005.

Cooperation between the Leeds Metropolitan University team and the developers has been
excellent. The construction team (site management, sub-contractors, operatives, clerk-of-works,
buying, technical, external consultants, etc) have shown enthusiasm while maintaining a high build
standard.

The Leeds Metropolitan University team has put a significant effort into supporting the developers
throughout the design and construction processes. A direct result of this has been that rich insight
has been gained into a wide range of issues raised by the energy aspects of the EPS standard.
The action research approach adopted at the outset of the project has been highly successful.

A number of practical problems have been encountered through the construction process. These
include problems at the floor-wall junction, eaves details, window details and airtightness in room-
in-the-roof dwellings. These have in the main been addressed jointly by the developers and the
Leeds Metropolitan University team and in almost all cases, satisfactory solutions have been
developed.

Initial airtightness results are excellent. The decision to use parging to provide an air barrier in
walls independent of the dry-lining has worked well, delivering air permeabilities down to 1.75 m/h
@ 50 Pa. The success of parging is due in no small part to the conceptual clarity that it provides —
the parging layer is the primary air barrier. A full report on airtightness will be presented in
Deliverable 5.

The extra-over cost of building to the energy standard (not the wider environmental standard) is in
the region of £3000, reducing expected emissions of CO, for a typical 100 m? semi-detached
house by approaching one tonne per annum. Running Cost savings are expected to be of the
order of £80 per annum, giving a crude payback time of the order of 40 years — not including the
social cost of carbon or recent increases in the price of delivered energy. Inclusion of these factors
is likely to mean that the package of additional energy saving measures will be broadly cost
effective.

Tangible outputs from the project so far include: a complete set of Stamford Brook Working Details
for masonry dwellings that have minimal thermal bridging through the junctions; construction and
individual trade specs; a product and materials schedule; KPlIs; site staff training scheme; sales
team training scheme; informative housebuyer packs; documented ethical procedure for involving
home owners in a research project; and a wealth of publicity through local involvement, regional
and national seminars, conferences, trade journals and the press.
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Stamford Brook Costing brief

Bob Lowe & David Roberts, July 2004
Summary

The purpose of this paper is to outline what LeedsMet requires from Maria Andersson Consulting to be
able to complete the costing exercise for Stamford Brook. The costing exercise should address both the
costs arising from LeedsMet’'s EPS08 and the costs arising from the Trust’'s wider Sustainability Brief.

The key outputs from the exercise should be:

Key Output 1: a break-down of a checklist of key elemental costs,
Key Output 2: histories of the above from the outset of the project to final out-turn;

Key Output 3: Estimates of increase in total, whole building construction costs averaged over the whole
of phase 1 of the development, comparing (provisional) actual out-turn with the same estate built to
ADL 2002 standards and to the draft ADLOS.

Detailed description of outputs

Key output 1 should contain:

e bar charts showing the out-turn cost rates (£/m2, £/kW or other appropriate units) for the main
elements of envelope, airtightness, heating system and ventilation system under EPS08 and the
Sustainability Brief (as-built) and estimates of the out-turn under ADLO2 and ADLO5.

e contributions to these totals from the main elements of envelope U value, airtightness, heating system
and ventilation system and key elements of the Sustainability Brief;

e pie charts showing the magnitude of total out-turn construction costs under the Sustainability Brief
and EPS08 and estimates of the out-turn under ADLO2 and ADLO5

This will enable us to produce statements of the form:

“y% of the overall increase was accounted for by extra wall costs. z% was accounted for by more
expensive windows.”

and

“The better insulated walls used at Stamford Brook cost £x per m”. Walls complying with ADL02 would
have cost £y per m?. The increase is z%.”

Costs for opaque elements should be broken down under headings:
e additional cost of insulant
e additional construction costs.
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Key output 2 should enable us to produce time series graphs (an example shown below) showing the
development of costs since the beginning of 2001. Points at the end of the curve will be actual rather than
budget costs.

The time series graphs would need to be accompanied by explanations of sudden or large changes, or
trends (e.g. quotation from new supplier, revised method of calculating e/o...).

Change in budget cost of plastic wall ties over time

600

500

400 \

300 +

200

100 - v\”é\———o—k/é‘\‘

Extra-over cost/dwelling (£)

Time (monthly meetings)

Key Output 3 should enable us to provide statements of the form:

“The total Sustainability Brief at Stamford Brook resulted in an x% increase in construction costs.”

“The application of EPS08 at Stamford Brook resulted in a y% increase in construction costs.”

These statements would need to be qualified by a statement of how overheads, profit and tax had been
accounted for. Costs associated with the learning curve itself — the work done by the developers to
define costs and construction techniques for EPS08 and the wider brief - should be separated out. Also
separate out house design amendment and development costs.

Q. Is it possible/sensible to separate out costs of each builder where different and reasons why there are
differences?

Q. Is it possible to separate out e/o costs for det/semi/mid house variants?
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Appendix 2: Cost report
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2% THE NATIONAL TRUST

STAMFORD BROOK

COST ANALYSIS REPORT

February 2005 - Maria Andersson
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Section 1 - Executive Summary

This cost analysis report encapsulates recent work undertaken on behalf of the National Trust in relation
to the extra over costs attributable to the incorporation of the Environmental Performance Standard (EPS)
specification for the development at Stamford Brook.

Incorporation of the agreed EPS for the first 79 properties, now under construction, by the Developers
(Taylor Woodrow and Redrow Homes), results in and extra over construction cost of in the order of
£4,150 per property, based on a property with a gross internal floor area of 89.8m2.

The extra over cost represents on average a 9 % increase when compared to the Developers standard
construction cost.

Around a quarter of the extra over cost attributable to EPS compliance relates to the external wall
construction for compliance with the energy standards set for the Stamford Brook development. The
largest single proportion of the extra over cost, representing in excess of a third of the total at 38% is,
however, attributable to the window and door specification.

Around 15 % of the extra over cost relates to sustainability in general, such as for example limiting the
use of PVC products and minimising water usage.

The extra over costs attributable to EPS compliance have reduced gradually since the early stages of the
Stamford Brook development. For example the use of recycled cellulose roof insulation initially attracted
considerable additional costs, whereas it is now comparable with the Developers standard products.

As construction works have now commenced, following competitive tendering of work packages, this cost
analysis report is the first that allows actual extra over costs associated with EPS compliance to be
established.

This report breaks down the extra over costs elementally and also analyses the development of cost
during the pre-construction development, design and specification period.

The report concludes by recommending that further work is undertaken in conjunction with the
Developers to ensure that the elements of construction that attract extra over costs for EPS compliance
are acknowledged by the supply chain as becoming part of the standard construction in the future and
thus attracting the same purchase discounts.
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Section 2 - Introduction

Following a considerable review of sustainable and environmentally friendly construction methods and
materials the first 79 properties are now being constructed at Stamford Brook.

This report outlines the current extra over costs associated with compliance with the Environmental
Performance Standards (EPS) set for the Stamford Brook development as agreed between the National
Trust and the Developers (Taylor Woodrow and Redrow Homes).

After outlining the background to the cost analysis for Stamford Brook, in section 3 of the report, the
report, in section 4, outlines the basis for the reporting of costs.

Section 5 of the report illustrates a breakdown of the key elemental costs affected by EPS and details
increases in the overall capital construction cost. Average costs are analysed for the 79 properties, as
well as individually for the two Developers (Taylor Woodrow and Redrow Homes).

Section 6 of the report details the comparable iteration of like for like cost estimates during the design and
development period, particularly over the last two years prior to construction commencement.

Finally, section 7 provides a brief conclusion and recommendation for further actions.
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Section 3 - Background

The National Trust first sought external advice on costs in relation to sustainable initiatives for the
Stamford Brook development in the year 2000.

Early cost studies looked generally at sustainable initiatives such as water saving appliances, super-
insulation, plasterwork, I-beam construction and rainwater collection. These studies included wider
sustainability initiatives such as grey water recycling, solar panels etc., which, as a result of budgetary
constraints, were not included in the final agreed list of Environmental Performance Standards (EPS)
items for the first areas of construction.

As the EPS requirements and the development proposals were developed there was a need to undertake
further cost and value studies in 2002/3, as notwithstanding the fact that an “open book” approach had
been agreed with the Developers, the National Trust needed to be able to demonstrate “value for money”
to justify the Trust’s contribution to the extra over costs associated with EPS compliance.

For a period of two years from October 2002 until October 2004 regular (approximately monthly) EPS
meetings were held. This allowed costs to be reviewed following receipt of revised quotations and
agreement of construction details, and decisions to be taken as to the final inclusion of EPS related
design and specification items within the first areas of construction work. In order to provide as true a
reflection of actual costs as possible all quotations and estimates were converted pro-rata to apply to the
total of 710 properties proposed for the Stamford Brook development.

The Developers, Taylor Woodrow and Redrow Homes, obtained sub-contract tenders for the first areas of
work (79 properties) during the third quarter of 2004 and have now commenced construction.

Section 5 below details the current extra over costs for achieving the EPS, split into a series of EPS
headings that have been in use by the National Trust, the Developers and the external consultants over
the last two years.

The EPS used as the basis for this report covers the following main areas:
minimisation of energy use and greenhouse gas emissions;

minimisation of water use;

minimisation of waste; and

general environmental standards.

This report illustrates the extra over cost associated with compliance with the EPS and covers both the
“Dwelling Energy Standard” as written by Leeds Metropolitan University and the National Trust’s
“Sustainability Brief”.

The “Dwelling Energy Standards” proposes prototype performance standards for Part F and Part L of the
current Building Regulations (ADL2002) and has requirements for fabric U values, thermal bridging,
airtightness and ventilation provisions for the properties, all in excess of ADL2002. The main aim being to
lower carbon dioxide emissions from the properties constructed.

The EPS elements that relate to the “Dwelling Energy Standards” can be summarised as follows.
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High performance timber double-glazed windows.
Plastic wall ties between masonry leaves to minimise thermal bridging.

Parging layer on external walls to provide airtightness.

The National Trust’s “Sustainability Brief” includes requirements for the increased use of environmentally
friendly materials, reduction in domestic water use and a reduction in construction waste.

The costs detailed in this report have been worked out in detail for 79 properties, representing the first
areas of work, namely Area 6 for Taylor Woodrow (28 No. properties) and Areas 3 and 4 for Redrow
Homes (51 No. properties).

The property mix for the first areas of work has been confirmed as follows.

Developer Property type Area (m2) No. properties

Taylor Woodrow Chatsworth 71.3 4
Calder 75.2 2
Doniford 90.4 3
Hamborough 90.9 2
Raglan 92.7 4
G- Type 135.7 1
Apartment 1 67.6 1
Apartment 2, 3,6, 7, 10 67.6 5
Apartment 4, 8 67.6 2
Apartment 5 67.6 1
Apartment 9 67.6 1
Apartment 11, 12 67.6 2

Total: 28

Redrow Homes Foss 144.3 2
Derwent 124.4 14
Whittle / Eleveden (2 blocks)
4 apartments per block 8
Whittle 57.7
Eleveden 47.7
Fern 63.2 3
Sunart 98.7 6
Devoke 83.7 6
Wye 105.44 6
Ardleigh 63.6 2
Fyne 105.6 2
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Fyne 1 92.1 1
Llanberis 88.4 1
Total: 51

Based on the number of properties included within the first areas of construction the average size of

property for Taylor Woodrow is 78.8 m2 and for Redrow Homes is 95.8 m2.

Taylor Woodrow and Redrow Homes have both confirmed that the property mix for Areas 3, 4 and 6 is
fairly representative for the remainder of the development, although the actual property types and sizes

will vary.
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Section 4 — Cost Reporting

This section explains the basis for the cost reporting and analysis under the headings of cost; wastage;
partners in innovation; exclusions; and developer baselines.

Cost

The costs reported within this report relate to the current Building Regulations (ADL2002) and do not at
this stage make any allowances for the proposed 2005 Building Regulations (ADL2005).

ADL2005 is currently going through the consultation period and the actual standard that will be required
to be complied with by the end of 2005 is still unclear. It is known, however, that ADL2002 and ADL2005
will no longer be directly comparable. ADL2005 will relate to the whole house carbon target, as opposed
to individual element. This leaves each builder to select the best combination of construction elements
and renewables to meet the carbon target. As a result a number of different combinations may be
selected, resulting in widely differing costs.

In addition all costs are current day capital costs (January 2005) and are exclusive of preliminaries,
overheads / profit and VAT.

Although the Stamford Brook development of some 710 properties would lend itself to bulk purchase of
the majority of construction components, thus reducing costs (including extra over costs associated with
EPS compliance) the Developers were reluctant to embrace this principle, preferring instead to place
orders individually for each area of work One reason for this is that their national purchase agreements
allow them the same discount on small quantities as on large orders thus shielding them from the
economies of scale that would normally be expected.

It should, however, be noted that the Developers appear, in some instances, to have accepted, at face
value, extra over costs associated with EPS compliance, as put forward by the sub-contractors and
suppliers. Although the costs illustrated within this report are in line with current market prices, developers
who develop properties on the scale that Taylor Woodrow and Redrow Homes do, generally receive
considerable trade discounts from the suppliers and sub-contractors. A good example of this is the lintels
where Taylor Woodrow gets a discount of some 76% and Redrow Homes some 74%. Clearly this is an
extreme example but illustrates the flexibility within the market.

It is felt that only limited efforts have been made by the developers in terms of obtaining competitive
quotes for some of the extra over cost for EPS compliance. Typical examples include the LSOH cabling
and the Geberit soil and waste pipes where “cover prices” have been included as the response from the
sub-contractors and suppliers has been relatively poor. Other examples include pure extra over items
such as rainwater butts, compost bins etc. It is acknowledged, however, that some extra over cost are
stated as provisional at this stage and will be firmed up once construction and installation of the relevant
element is underway.

In view of the above, if more effort were to be spent on trying to reduce extra over cost associated with
EPS compliance, a saving of around 10% per property ought to be achievable, even if the extra over cost
associated with the windows and the mechanical extract ventilation remains as existing, as a result of
existing contractual arrangement. This is a key factor in further EPS cost reduction, in that the developers
are reliant on national bulk discounts even when placing relatively small orders for “normal” materials. To
fully ensure equivalent benefits for EPS elements there needs to be a “buy in” from the Developers to
achieve their national discounts on these new items and products.
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Additional market research should also ensure that all products are obtained from a competitive market.
At present the Refus plastic wall ties and the Rationel high performance windows and doors are obtained
from Danish manufacturers with no competition as no equivalent products have, as yet, been sourced
within the UK or elsewhere in Europe.

In addition consideration should be given to the joint purchasing power of Taylor Woodrow and Redrow
Homes for the Stamford Brook development, which after all is a joint venture between the National Trust
and the two Developers. This alone ought to reduce the extra over cost associated with pure extra over
EPS items such as compost bins, flow regulators, rainwater butts etc.

It is accepted that the extra over costs associated with EPS compliance may be disproportionately high
for the first areas of work as the sub-contractors are likely to price the “risk” involved with constructing
properties that are different to the norm and still incorporates relatively new technology.

The Developers, in conjunction with the National Trust and Leeds Metropolitan University have, however,
held a number of information and training session with the sub-contractors both pre and post tendering
which has helped to explain the aims and objectives of the project as well as the potential for further work
(i.e. 710 properties).

Subject to full “buy in” from the Developers and as technology improves and works progress, in time for
tendering of future areas of work, it is anticipated that the extra over cost associated with EPS compliance
will proportionally reduce.

Wastage

As wastage is a key issue in terms of EPS compliance the use of marmoleum flooring within the kitchen
areas to Redrow Homes properties should be reviewed for future areas of work. At present the
marmoleum flooring is only available in large sheets resulting in considerable wastage (on average 1.6
m2 per property) as illustrated by the table below. In addition to the concern about wastage of material,
there is also a considerable additional cost associated with this. Even if the product is retained, on
average, some £56 per property, which is a pure extra over wastage cost, could be saved by reducing the
wastage to a more acceptable level.
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Illustration of Wastage - Marmoleum Flooring
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Partners in Innovation Trials

A small number of separate trials, such as MVHR, “room in the roof” and wet plastered properties, are
being made as part of the Stamford Brook development. These are not reflected within this report, as the
number of properties involved is considered too small to provide a true reflection of costs.

Exclusions

Additional costs are being claimed by the Developers for a small numbers of items that have not
previously been identified as having extra over costs to achieve EPS compliance.

The items, identified below, have not been included as part of the cost analysis as the principle of their
inclusion has not been accepted by the National Trust.

Clay drainage

The inclusion of clay drainage (as opposed to PVC) to the properties has been discussed with the
Developers for some time. The drainage supplier, Hepworth, has confirmed that there should be no cost
difference between the two products and agreement to proceed was given by the National Trust on this
basis.

Following tendering of the first areas Redrow Homes has obtained quotations from the relevant sub-
contractors indicating an average additional cost of £456 per property for the provision of clay drainage.

Discussions with Hepworth and the sub-contractors are continuing.

Scaffold adaptations

The Developers are claiming additional scaffolding costs as a result of the type of window used at
Stamford Brook, in that the windows will be fitted from the outside, as opposed to the inside, thus
requiring the scaffolding to be adapted.
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The extra over cost claimed by Taylor Woodrow amounts to £150 per property (£83 apartments). Redrow
Homes’ additional cost amounts to £138 per property.

No additional costs have been included within this report as this item is considered a construction process
issue to be resolved by the Developers rather than an EPS issue.

Developer baselines

As you would expect with two large national Developers the cost baseline from which the EPS related
extra over costs are added differs slightly. There are two main differences worth noting, namely the
boilers and kitchen floor coverings.

For the water and space heating Taylor Woodrow already use condensing boilers as standard, in contrast
to Redrow Homes conventional boilers.

For the kitchen floors Taylor Woodrow use tiles in contrast to Redrow Homes PVC flooring.

As a result additional costs are incurred for the condensing boilers and the marmoleum flooring. For ease
of referencing this cost has been averaged out over the total number of properties (refer to section 5
below).

With the exception of the above the other differences in costs between the two Developers are related to
the actual property types, sizes and designs adopted for the Stamford Brook development.
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Section 5 - Cost Breakdown

This section explains the content of the EPS items and outlines the EPS extra over costs under three
main sections. The average cost for all 79 properties included within the first areas of development are
analysed first, followed by the average costs for Taylor Woodrow and Redrow Homes respectively.

EPS ltems

For ease of referencing and continuity the following EPS cost headings have been used when analysing
the costs.

Dwelling Energy Standards
External wall

Wall design — cavity / insulation
Plastic wall ties

Internal finishing - parging
Windows and doors

Roof insulation

Roof insulation

Loft access

Ground floor insulation

Heating and ventilation

Space and water heating — condensing boiler

Mechanical extract ventilation

Sustainability Brief
Water minimisation
Low volume flush WC
Flow regulators
Rainwater butts
Waste minimisation
Garden compost bins
Kitchen top pail
Waste segregation
Products / Materials
Non PVC products (LSOH cables and marmoleum kitchen floors and Geberit soil and waste pipes)
Low VOC paint

A brief description of each EPS heading is given below.

External wall
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The wall design incorporates a wider than normal cavity that can accommodate greater levels of
insulation to maximise the thermal benefits. The insulation for the fully filled cavity is a retro-blown mineral
fibre insulation.

To minimise thermal bridging an alternative to the standard steel wall ties was sought. The chosen Refus
wall tie is a Danish product, made of plastic.

Parging to provide and airtight layer was accepted as an alternative method to wet plastering (which was
not favoured by the Developers, mainly as a result of the additional drying time involved).

Windows and doors

In addition to the high performance double-glazed timber windows the design of the window and door
openings has been carefully considered to maximise solar gain and minimise thermal bridging.

The U values achieved by the Rationel windows and doors are considerably in excess of those achieved
by standard windows.

Roof

The insulation for the cold roofs is blown recycled cellulose. To meet the air tightness requirements a
specialist loft access hatch is required.

Ground floor insulation

The design for the ground floor includes a ground-bearing in-situ reinforced concrete slab with expanded
polystyrene insulation.

Heating and ventilation

A wet central heating system with a condensing boiler and hot water storage was incorporated at an early
stage together with mechanical extract ventilation in order to ensure that adequate ventilation was
provided to the properties.

Water minimisation

Low volume flush WC'’s (4.5 litres or below), the inclusion of flow regulators for taps and the provision of
rainwater butts are incorporated to minimise water use.

Waste minimisation

As appropriate, each property will be provided with a garden compost bin and a kitchen top pail for
organic waste. In addition the kitchen design incorporates a waste segregation unit. Properties will also
be served by Trafford Borough Council’s waste and recycling scheme.

Products / materials

The National Trust would have preferred to prohibit the use of PVC products, however, many building
components are currently unavailable in forms other that PVC. As a result the use of PVC products has
been limited and substituted wherever possible. Examples include low smoke and fume cabling (LSOH),
Geberit soil and waste pipes and non-PVC marmoleum flooring.

All paint for the Stamford Brook development will have a low volatile organic chemical (VOC) content.
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It should be noted that a number of items specifically listed within the EPS have been confirmed by the
Developers to have no cost implication. This demonstrates that the benefits associated with developing
sustainably are starting to filter through the supply chain. Specific items include the following.

Efficient showerheads
Minimisation of construction waste
Use of timber from sustainable sources

Use of zero ozone depletion products

Use of low formaldehyde chipboard, mdf etc.

Re-use and re-cycling of materials wherever possible

Use of local source for heavy aggregates wherever possible

Limited use of high energy embodied materials
Use of 20% re-cycled aggregate for foundations

Use of timber products rather that PVC wherever possible

The table below summarises the inclusion / build-up to the EPS costs.

EPS ltem

Inclusion / Build-up

External wall

Wall design — cavity / insulation

Increased width cavity, full cavity insulation,
additional lintels and associated insulation
and addition of cavity closer

Plastic wall ties

Alternative wall ties

Internal finishing — parging

Addition of parging coat

Windows and doors

Alternative windows and doors and method
of fixing

Roof

Roof insulation

Not applicable (refer to section 6 below)

Loft access

Alternative loft access

Ground floor insulation

Not applicable (refer to section 6 below)

Heating and ventilation

Space and water heating — condensing
boiler

Alternative boiler (Redrow Homes only)

Mechanical extract ventilation

Addition of mechanical extract ventilation

Water minimisation

Low volume flush WC

Alternative WC

Flow regulators

Addition of flow regulators to taps

Rainwater butts

Addition of rainwater butts

Waste minimisation

Garden compost bins

Addition of garden compost bin

Kitchen top pail

Addition of kitchen top pail
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Waste segregation Addition of waste segregation unit within

kitchen
Products / materials

LSOH cables Alternative cables

Kitchen floor Alternative flooring material (Redrow Homes
only)

Geberit soil and waste Alternative soil and waste pipes

Low VOC paint Alternative paint
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Average Cost Breakdown

The table below illustrates the combined average extra over cost attributable to each of the EPS cost
headings for the first parcels, as submitted by the Developers. A second cost column has been included
listing realistically expected cost i.e. the costs that are recommended for agreement between the National
Trust and the Developers for the first 79 properties. Where there is a difference between the costs
submitted by the Developers and those recommended for agreement substantiating details, to back up
the extra over costs, remain to be submitted by the Developers. As appropriate costs have also been
indicated as provisional i.e. to be agreed at a later date once all the information is available.

Based on the information available to date the second column of cost illustrates realistic costs that could

be expected for the first 79 properties.

It should be noted that a number of costs have already been considerably reduced (in agreement with the
Developers) as the original costs submitted could not be substantiated or justified. This is already
accounted for within the Developers costs below. Typical examples include the parging, the external wall

construction and the loft access.

EPS Item Developers - | Realistically Difference
Cost per Expected - (£)
property (£) Cost per

property (£)

External wall

Wall design — cavity / insulation 608 569 39

Plastic wall ties 84 84 -

Internal finishing — parging 424 343 81
Windows and doors 1,584 1,575 9
Roof

Roof insulation 0 0 -

Loft access 16 16 -

Ground floor insulation 0 0 -

Heating and ventilation

Space and water heating — boiler * 129 129 -

Mechanical extract ventilation 698 698 -

Provisional

Water minimisation

Low volume flush WC 74 10 64

Flow regulators 74 48 26
Provisional

Rainwater butts ** 36 36 -
Waste minimisation

Garden compost bins 10 10 -

Kitchen top pail 2 2 -

Waste segregation 62 62 -
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Products / materials

LSOH cables 106 106 -
Provisional

Kitchen floor * 76 76 -

Geberit soil and waste 145 145 -
Provisional

Low VOC paint 37 37 -
Provisional
Total: 4,152 3,933 219

* The actual cost for the condensing boiler and marmoleum flooring is £200 and £118 per property
respectively (applicable to Redrow Homes properties only).

** The cost attributable to the rainwater butts assumes that one rainwater butt is provided for each
property with the exception of the apartments. This is, however, unlikely to be achievable and as such the
overall cost attributable to water butts will eventually be reduced.

The items noted as provisional have been listed below for clarity.

Mechanical extract ventilation - The fixing cost allowance for the mechanical extract ventilation has been
included at £300 per property on the advice of Vent-Axia.

Flow regulators - The extra over cost included by Taylor Woodrow is a provisional allowance, awaiting
quotations. The cost included by Redrow Homes is based upon a quotation, however, this is considered
excessive. Alternative quotations are being sought and as such the extra over cost is included as
provisional.

LSOH cables - Taylor Woodrow has included a general allowance of £75 per property, whereas Redrow
Homes has included £120 per property, which represents an uplift of between 8% and 9% when
compared to the standard specification. Detailed breakdowns and quotations are awaited from the
suppliers.

Geberit soil and waste pipes - A general allowance of £100 per property has been included by Taylor
Woodrow, whereas Redrow Homes, on the advice of the plumber, has increased their standard cost by
50%.

Low VOC paint — A general allowance of £40 per property has been included by Taylor Woodrow,
whereas Redrow Homes has provided a quotation, resulting in an average additional cost of £34 per
property.

All items noted as provisional above should be reviewed throughout the construction period, for
agreement as soon as practicable.

The pie chart and tables below illustrate graphically the elemental breakdown of extra over costs for EPS
compliance, based on the average extra over cost per property for Areas 3, 4 and 6, currently under
construction.
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EPS Cost - Elemental Breakdown

@ Wall design — cavity / insulation | Plastic w all ties

O Window s and doors O Internal finishing — parging

Il Roof insulation O Loft access

W Ground floor insulation O Space and w ater heating — condensing boiler
B Mechanical extract ventilation m Low volume flush WC

O Flow regulators O Rainw ater butts

W Garden compost bins W Kitchen top pail

W Waste segregation W LSOH cables

@ Kitchen floor O Geberit soil and w aste

O Low VOC paint

When considering the build-up to the total EPS cost, in excess of a third is made up of the windows and
doors cost. Mechanical extract ventilation, the external wall design and the parging to external walls also
represent a considerable proportion of the extra over cost.

The elemental breakdown of the main EPS items is analysed further below.
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The table below illustrates the percentage contribution (Developers and Realistic) of each of the EPS

items.

Low VOC paint

Geberit soil and w aste
Kitchen floor

LSOH cables

Waste segregation

Kitchen top pail

Garden compost bins

Rainw ater butts

Flow regulators

Low volume flush WC
Mechanical extract ventilation
Space and w ater heating — condensing boiler
Ground floor insulation

Loft access

Roof insulation

Internal finishing — parging
Window s and doors

Plastic w all ties

Wall design — cavity / insulation
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The table below illustrates the average extra over cost per property (Developers and Realistic) for each of

the EPS items.

EPS Cost - Elemental Breakdown - Average Extra Over Cost per
Property

Low VOC paint 135

Geberit soil and w aste ]ﬁg

Kitchen floor B ;8

LSOH cables M 88

Waste segregation gg
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Rainw ater butts 513%

Flow regulators 54&

Low volume flush WC :1|074
Mechanical extract ventilation ggg
Space and w ater heating — condensing boiler ]58

Ground floor insulation 8
Loft access ]]8

Roof insulation | ¢

Internal finishing — parging ;44?'24
Window s and doors 11%?33&

Plastic w all ties b 33

Wall design — cavity / insulation :5888
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When analysing the data for some of the main elements in detail (based on the Developers cost data) the
following statements summarises the impact of applying EPS, compared to standard construction.

Overall construction:

The cost data provided by Taylor Woodrow and Redrow Homes illustrate that the construction
incorporating EPS at Stamford Brook (Areas 3, 4 and 6) is some 9% more expensive when compared to
their standard basic construction costs. This results in an extra over cost per property of around £4,150.

External walls:

The external walls (including parging and wall ties) for the Stamford Brook development represent 27% of
the total EPS extra over cost.

The overall external wall construction cost for the Stamford Brook development is 56% more expensive
than Taylor Woodrow’s standard wall construction and 44% more expensive that Redrow Homes’
standard construction.

Excluding the parging and the wall ties the external wall construction is 24% and 28% more expensive
than standard construction, for Taylor Woodrow and Redrow Homes respectively.

The material cost for the plastic wall ties represent a 329% increase compared to the standard steel ties.
As tests have proven that the number of wall ties required is the same as standard there is no impact on
the labour element of fixing the wall ties.

The parging represents 10% of the total extra over cost. However, the parging cost as a percentage of
the total extra over cost for the external wall construction represents 53% for Taylor Woodrow and 27%
for Redrow Homes.

Windows and doors:

The high performance timber windows and doors used at Stamford Brook represent 38% of the total EPS
extra over cost and are 76% more expensive than the standard uPVC windows used by Taylor Woodrow
and 86% more expensive than the standard windows used by Redrow Homes.

Should the increased scaffolding costs claimed by the Developers as attributable to the window
installation be included (refer to section 4 above) within the costs, a cost increase of 81% and 92% when
compared to the standard uPVC window costs would be incurred for Taylor Woodrow and Redrow
Homes respectively.

Heating and ventilation

The extra over cost associated with the provision of mechanical extract ventilation represents 17% of the
total EPS extra over cost.

As part of the overall heating and ventilation package for a property the mechanical extract ventilation
represents on average 13% of the total heating and ventilation cost.

Water and waste minimisation
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The costs associated with water and waste minimisation, although of great impact for the environment as
a whole, represent only a small proportion of the total EPS cost at 4% and 2% respectively.

The individual EPS items, illustrated within the tables above, fall within eight general headings, as listed
below.

Dwelling Energy Standards

External wall (wall design — cavity / insulation, plastic wall ties and internal finishing — parging)
Windows and doors

Roof (roof insulation and loft access)

Ground floor insulation

Heating and ventilation (space and water heating — condensing boiler and mechanical extract ventilation)

Sustainability Brief

Water minimisation (low volume flush WC, flow regulators and rainwater butts)
Waste minimisation (garden compost bins, kitchen top pail and waste segregation)

Products / materials (LSOH cables, non PVC kitchen floors, low VOC paint and Geberit soil and waste
pipes)

The pie chart below demonstrate the percentage contribution of the extra over costs (based on the
Developers cost data) using the above eight main EPS headings.

EPS Cost - Elemental Breakdown - Percentage Contribution - Main
EPS Headings

O External w all

Bl Window s and doors
O Roof

[ Ground floor insulation
W Heating and ventilation
O Water minimisation

W Waste minimisation

O Products / materials
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“Dwelling Energy Standards” v “Sustainability Brief’

If considering the EPS cost under the two main heading of “Dwelling Energy Standards” and
“Sustainability Brief” as highlighted in section 3 above the data collated confirms that as much as 85%
relates to the “Dwelling Energy Standards” compared to 15% for the “Sustainability Brief’. With the
introduction of ADL2005 this marked difference should be considerably reduced, as the Building
Regulation will impact on the overall property external envelope construction and U value requirements.

Taylor Woodrow Cost Breakdown

The table below illustrates the average extra over cost attributable to each of the EPS cost headings for
the first parcels, as submitted by Taylor Woodrow. As above, a second cost column has been included
listing realistically expected cost i.e. the costs that are recommended for agreement between the National

Trust and Taylor Woodrow, based on the substantiating information issued to date.

As appropriate costs have been indicated as provisional i.e. to be agreed at a later date once all the

information is available.

Where the table below denotes a difference between Taylor Woodrow’s costs and the costs realistically

expected a brief explanation has been provided.

EPS Item Taylor Realistically Difference
Woodrow Expected (£)
(TW) - Cost (TW) - Cost
per property per property
£ £
External wall
Wall design — cavity / insulation 554 554 -
Plastic wall ties 59 59 -
Internal finishing — parging 693 462 231
Windows and doors 1,673 1,649 24
Roof
Roof insulation 0 0 -
Loft access 13 13 -
Ground floor insulation 0 0 -
Heating and ventilation
Space and water heating — boiler 0 0 -
Mechanical extract ventilation 626 626 -
Provisional
Water minimisation
Low volume flush WC 28 28 -
Flow regulators 20 20 -
Provisional
Rainwater butts 23 23 -
Waste minimisation
Garden compost bins 11 11 -
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Kitchen top pail 2 2 -

Waste segregation 36 36 -
Products / materials

LSOH cables 78 78 -
Provisional

Kitchen floor 0 0 -

Geberit soil and waste 100 100 -
Provisional

Low VOC paint 41 41 -
Provisional
Total: 3,957 3,702 255
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Parging

Taylor Woodrow's allowance for parging to the external walls appears excessive. The quoted rate per m2
is acceptable and realistic but does not, at present, relate to the overall property cost quoted.

A full drawing review is required to be undertaken once the drawings are available.

Windows and doors

The window protection cost included by Taylor Woodrow is considered excessive and is currently under
review.
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The diagram below illustrates the percentage contribution of each EPS item to the Taylor Woodrow total.

EPS Cost - Elemental Breakdown - Percentage Contribution - Taylor
Woodrow (Area 6)
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Redrow Homes Cost Breakdown

The table below illustrates the average extra over cost attributable to each of the EPS cost headings for
the first parcels, as submitted by Redrow Homes. As above, a second cost column has been included
listing realistically expected cost i.e. the costs that are recommended for agreement between the National

Trust and Redrow Homes, based on the substantiating information issued to date.

As appropriate costs have been indicated as provisional i.e. to be agreed at a later date once all the

information is available.

Where the table below denotes a difference between Redrow Homes’ costs and the costs realistically

expected a brief explanation has been provided.

EPS ltem Redrow Realistically Difference
Homes - Cost | Expected - (£)
per property Cost per
(£) property (£)

External wall

Wall design — cavity / insulation 637 577 60
Plastic wall ties 98 98 -
Internal finishing — parging 277 277 -

Windows and doors 1,535 1,535 -

Roof

Roof insulation 0 0 -

Loft access 18 18 -
Ground floor insulation 0 0 -
Heating and ventilation

Space and water heating — boiler 200 200 -
Provisional

Mechanical extract ventilation 737 737 -
Provisional
Water minimisation

Low volume flush WC 99 0 99

Flow regulators 104 63 41

Rainwater butts 42 42 -
Waste minimisation

Garden compost bins 9 9 -

Kitchen top pail 2 -

Waste segregation 72 72 -
Products / materials

LSOH cables 106 106 -
Provisional

Kitchen floor 118 118 -
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Geberit soil and waste 170 170 -
Provisional

Low VOC paint 34 34 -
Total: 4,259 4,059 200
Wall design

The cost quoted by the bricklayers for the installation of the lintels and associated insulation, as well as
cavity trays appears excessive. The quoted rates per metre are in excess of what would realistically be
expected by around £60 per property.

Low volume flush WC

The Sandringham range of sanitary ware offers a low volume flush WC that meets the EPS. However, the
Sandringham range is not one that Redrow Homes generally offer as standard for their properties and as
a result an extra over cost of £99 per property is claimed by Redrow Homes, when compared to their
basic range of sanitary ware.

The extra over cost does not directly relate to the WC as it applies to the completed suite of sanitary
ware. As such this is considered a marketing and sales issue rather than a construction issue.

Flow regulators

The costs quoted for the flow regulators are considered excessive. Redrow Homes are, however, in the
process of obtaining alternative quotations for the flow regulators.
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The diagram below illustrates the percentage contribution of each EPS item to the Redrow Homes total.

EPS Cost - Elemental Breakdown - Percentage Contribution - Redrow
Homes (Area 3 and 4)
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Section 6 — Cost / Time Development Analysis

The costs associated with some of the EPS items changed considerably over time as more information
became available and quotes were obtained.

Listed and demonstrated graphically below is a selection of EPS items that illustrate the development of
costs over time.

Total external wall construction
Plastic wall ties

Mechanical extract ventilation
Roof insulation

Ground floor insulation
Windows and doors

LSOH cables

The main reason for the fluctuation in costs can be attributed to the initial inclusion of “risk” within the
pricing from suppliers and sub-contractors when dealing with something that is considered new and
unfamiliar. As the appreciation of the aims and objectives of the Stamford Brook project grew with
construction solutions being developed and buildability issues being considered the costs tended to
reduce over time.

Although the basis upon which costs were estimated varied slightly over time as the property designs
were developed the graphs below provide a good indication as to the development of costs over time.

In the initial stages all dwellings were assumed to be detached properties with an average property size
of 100m2, as the property types and the property mix was as yet unknown. This assumption had the
effect of over-estimating items such as wall tie numbers and external wall insulation as a detached
property has a larger area of external wall. However, other items were under-estimated as a number of
properties were found to be in excess of 100m2. The overall effect is, however, comparatively negligible.

As appropriate specific reasons for fluctuations and changes in costs are detailed below each graph.
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Cost Development Analysis - Total External Wall Construction -
October 2002 - January 2005
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Total external wall construction — The extra over cost for the external walls has gradually reduced over
time. Once the construction details were finalised and a better understanding existed of the actual
methods of construction and insulation requirements the costs stabilised.

Cost Development Analysis - Plastic Wall Ties - October 2002 -
January 2005
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Plastic wall ties — Following an initial review of wall ties available within the UK market it became clear
that no viable alternative to steel was available. As a result the wall ties were sourced from Denmark at a
considerable additional cost. As a result of fluctuations in exchange rates the costs varied throughout the
development period. Actual orders for the wall ties were placed by the Developers in late 2004 with each
wall tie costing £0.17 as compared to £0.04 - £0.06 for a standard steel tie.
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Although the British pound is still relatively strong the exchange rate at the time of placing orders was not
as favourable as it had been, resulting in a slight increase in costs.

Another reason for the relatively high cost per property for such a small, although important, element of
construction relates to the lack of competition for the supply of the wall ties. Having sourced and tested
the Danish wall ties no further market research was undertaken to establish potential competitive
suppliers.

However, one reason for the continued reduction in costs relates to the number of wall ties required. As
the wall ties were tested for approval and use within the UK the quantities required per m2 of external wall
construction were reduced from 8 per sqm to 4 per m2.

Cost Development Analysis - Mechanical Extract Ventilation -
October 2002 - January 2005
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Mechanical extract ventilation — As demonstrated by the above graph the costs have remained relatively
stable throughout the development period. Unfortunately Baxi were recently taken over by Vent Axia,
resulting in some of the early works and negotiations being in part redundant. This may account for the
recent slight increase in costs.

The costs associated with the provision of mechanical extract ventilation within properties is at present
considerable, however, with the proposed introduction of more stringent regulations for air tightness
within properties this may be an area where costs will reduce over the coming years.

In addition the actual installation cost is only provisional at this stage.
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Cost Development Analysis - Roof Insulation (including loft access) -
October 2002 - January 2005
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Roof insulation — The only additional cost associated with the roof insulation relates to the loft access. In

addition to requiring a specialist loft access hatch for U value compliance the special hatch is required to
provide airtightness.

The specialist hatch has only been introduced as part of the requirements in the last few months and was
not previously reflected within the costs.

There are no longer any additional costs associated with the provision of the recycled cellulose insulation.
The reason for this is considered to be the relatively recently increased availability of alternative materials

on the market and their ability to compete with the products that would be used as standard by the
Developers.

Page 64 of 157



Stamford Brook — Deliverable 4: APPENDIX 2

V. 10 — July 22 2005

Cost Development Analysis - Ground Floor Insulation - October 2002
- January 2005
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Ground floor insulation — There are no additional costs associated with the ground floor construction.

In the early stage of the development period the Developers were not, as standard, insulating the ground
floor slab, however, both Developers now consider this to be standard practice. As a result the energy

efficiency of the property is improved.

Cost Development Analysis - Windows and Doors - October 2002 - January
2005
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Windows and doors — The costs for the high performance windows and doors has gradually increased

during the development period and represents the highest individual extra over cost
compliance.

attributable to EPS
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Again, as for the plastic wall ties above, the product is a Danish product and has as such been affected
by the fluctuation in exchange rates. The supply of the windows and doors, like the wall ties above, has
also suffered from the lack of competition within the market. As for all products the impact of this is to
increase costs.

Another reason for the continued cost increase is the development of the design, window sizes and the
detailing of the windows and doors, from inception to completion of the window and door designs.

The above cost per property of around £1,500 is, however, not fully representative as this includes an
allowance for rear doors and patio doors which does not apply to every property.

Cost Development Analysis - LSOH Cables - October 2002 - January 2005
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LSOH cables — The cost associated with the requirement for non-PVC wiring and the provision of LSOH
cables as demonstrated by the above graph has remained relatively constant throughout the
development period.

This is still an area where costs are comparatively high and where the market appears reluctant to
consider a change away from PVC.

As demonstrated by all graphs above the general trend has been for EPS costs to gradually reduce over
time. This trend is expected to continue, as the Developers and sub-contractors become more familiar
with the EPS requirements.
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Section 7 — Conclusion and Recommendations

This report demonstrates that the incorporation of the EPS into construction at Stamford Brook increases
the capital cost of a typical property (89.8m2) by around £4,150, which represents an increase of some
9% compared to standard construction.

The report has concentrated on the 79 properties currently under construction at Stamford Brook and has
highlighted a number of areas where further works ought to be undertaken.

The list below summarises the recommendations.

Incorporation of EPS items within the Developers national trade agreements to ensure equivalent
discounts are being obtained when compared to standard construction items.

Continued review, during construction, of the areas of the extra over costs currently noted as provisional.

Continued review of extra over costs associated with EPS compliance at regular intervals.

Review of excess material wastage associated with EPS compliance (e.g. marmoleum flooring).

Re-establishment of market research to source alternative products such as for example wall ties and
windows and doors, to ensure competition between suppliers.

This report does not consider the cost-in-use savings associated with the properties constructed in
compliance with EPS and consideration should be given to the commissioning of separate modelling of
the properties to establish the reduced energy consumption per property.

In addition, this report does not consider any potential benefits to the property sales prices associated
with the incorporation of EPS.

Subject to the recommendations above the extra over costs associated with EPS compliance should
reduce for the next areas of construction and should continue to reduce throughout the development
period. In addition the EPS related costs are anticipated to reduce as a result of the introduction of
ADL2005 at the end of 2005.

It is recommended that a separate cost analysis exercise be undertaken as soon as the Developers have
confirmed how they intend to ensure compliance with ADL2005.
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Stamford Brook Project Working Paper

A comparison of predicted carbon emissions under ADL02, EPS08,
and the draft ADLOS5.

Robert Lowe and David Roberts

Centre for the Built Environment, Leeds Metropolitan University

Introduction

1

The immediate objective of this short paper is to compare the CO2 emissions that would result
from application of the EPS08 and draft ADLO5 energy performance standards to 4 standard
dwelling types. This comparison has been done using the parametric energy performance
calculator version 11.5.

The wider objective of the paper is to provide a starting point for a discussion of what energy and
CO2 performance targets should be adopted for future phases of the Stamford Brook development.
The intention of the Stamford Brook Partnership has been that each phase of the development
would be built to energy and CO2 performance targets that were significantly ahead of the
requirements of prevailing national standards. As this paper makes clear, the introduction of a new
Part L based on the targets published in the consultation document will narrow the performance
margin in all dwelling types and, in larger detached dwellings, close it completely. The new Part L
will also change the structure within which performance standards are expressed. This structural
change will also require a response from the Partnership.

Summary of EPS08 and the draft ADLO5

3

The forerunner of the energy and ventilation performance standard for Stamford Brook was
originally written in 1999, based on an expansion and revision of the proposals for 2005 contained
in Towards Sustainable Housing. This standard went through a number of revisions, culminating in
a version written in November 2001 and referred to as EPS08 (Lowe and Bell 2001).

EPSO08 provides two basic compliance methods — an Elemental Method and a Carbon Rating
Method. A third method, based on whole dwelling heat loss is a variant of the Elemental Method.

The elemental requirements of EPS08 are presented in Table 0.1 below:

Table 1 U values and other performance parameters for dwellings

exposed walls 0.25 W/m?K
roofs 0.16 W/m’K
floors 0.22 W/m2K

windows, outer doors & rooflights (no more than 25% of 1.3 W/m?K or DWER > 70
gross floor area)

air permeability at 50 Pa 5m/h

maximum carbon intensity for space and water heating 70 kg/GJ

The Target Carbon Index for dwellings was set at 9.1, based on the defining equation that
appeared in the June 2000 Part L Consultation Document. This defining equation was
subsequently modified with the publication of SAP 9.7 (2001). The modification offset the carbon
index scale by 0.4 points. To retain consistency, the Target Carbon Index for Stamford Brook was
reset at 8.7.
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11

When the Target Carbon Index for EPS08 was originally defined, it was assumed that the Carbon
Rating and Elemental targets were broadly comparable. Subsequent work through 2002 and 2003
showed that the two approaches diverged significantly. It was clear that for large detached houses,
compliance via the Carbon Rating approach was significantly more difficult than via the Elemental
approach. However at this stage, the full nature of the problem was not appreciated.

In the Spring of 2004, work commissioned as part of the review of Part L of the Building
Regulations finally forced a thorough re-evaluation of the problem of setting carbon targets for
dwellings (Lowe & Wingfield 2004). This confirmed that the form of the Carbon Index, coupled with
the relative inflexibility of carbon emissions from dwellings using the mix of envelope and energy
conversion technologies currently available in the UK, would lead to significant problems with a
single Target Carbon Index approach to building regulations. Two alternative approaches to
defining carbon targets were explored and it appears likely that one of these — the Variable Target
Carbon Emission Rate approach — will form the basis for the draft ADL1a.

The starting point for defining a possible compliance envelope for ADLO5 was a set of performance
parameters that appeared in an interim report to ODPM (Irving 2004). These parameters, which are
not greatly different from the equivalent parameters in EPS08 (Table 1 above), are set out below.

Table 2: base case envelope performance targets for 2005 (Irving 2004)
wall 0.27

windows and doors 1.8 (25% of floor area)

floors 0.22

roofs (joist level) 0.13

boiler 86%

ventilation natural

air permeability 7m/h @ 50 Pa

The final analytical form of the compliance envelope was:

TCER = 18.0 . (TFA/TFA,)*® . (form/formg)®” . (c/Cgas)®” 1.
where:

TFA, = 55 m?

formy = 2.0

Cgas = 54 kg(CO,)/GJ

This was subsequently incorporated into the parametric energy calculator.

The intention for ADLO5 is that equation 1 would define the primary compliance route. The task for
the rest of this paper is therefore to compare the CO, emissions that would result from application
of the:

e EPSO08 elemental standard
e EPSO08 Target Carbon Index
e ADLOS5 variable Target Carbon Emission Rate.

Comparison of standards

12

Figure 1 shows the CO, emissions that would result from the application of these three standards
to four standard dwelling types:

a) a detached house with 100 m? gross floor area
b) a semi-detached house with 80 m? gross floor area

c) a mid-terrace house with 55 m? gross floor area
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d) a mid-block, dual-aspect, single storey flat of 50 m? gross floor area

25 -
20 A
<
N
£
2 15
(2]
e
2 2005 TCER
2]
= 10 1 2008 elemental
g 2008 carbon index
8 2002 elemental
5 4
0
flat terraced semi detached

Figure 1. CO, emissions for 4 standard dwelling types, under the current ADL02, EPS08 elemental
and EPS08 Carbon Rating approaches and the draft ADL05.

Figure 1 indicates that emissions under the proposed ADLO5 standard will be between 25 and 30%
lower than under the current 2002 Part L.

Emissions under the EPS08 elemental approach should be lower than the Target Carbon Emission
Rates (TCER) proposed for ADL05, except for detached houses.

In practice, envelope standards and choice of heating systems for Stamford Brook have been
dominated by a desire to ensure the detached houses complied with the EPS08 Target Carbon
Index. There has been no attempt to capitalise on the relative leniency of the EPS08 Carbon
Rating Method for more compact dwelling types, by adopting less efficient heating systems or
moving to higher elemental U values.

The actual performance of most dwellings at Stamford Brook is likely to be a few percent lower
than the 2008 elemental line. Higher emissions from electric focal point fires are predicted to be
more than offset by improved performance from A-rated boilers. The small impact of electric focal
point fires stems from the assumption, in SAP2002, that such fires will only displace 5% of total
space heating load (focal point gas fires are assumed to displace 15% of space heating). Empirical
data on actual use of focal point fires in highly insulated dwellings will be one of the results from the
Stamford Brook project.

The bunching of the lower 3 curves in Figure 1 is an indication of the decreasing scope for reducing
overall CO2 emissions from dwellings by focusing on envelope performance and boiler efficiency.
A large proportion of potential savings have already been taken by the 2002 revision to Part L and,
while marginal improvements in performance remain possible, each successive step will be smaller
and more difficult to achieve than the last.

The figure illustrates the difficulties that arise from application of a fixed Target Carbon Index to a
wide range of dwelling types. EPS08 elemental and carbon rating methods are inconsistent except
for a small proportion of dwellings grouped around 80 m2 semi-detached houses. Emissions for
the detached house under the EPS08 Target Carbon Index of 8.7 are significantly lower than under
the other two standards. At the same time emissions for the most compact dwelling type, a small,
mid-block, mid-floor flat, are significantly higher.

Conclusions
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The work described in this paper suggests that the Stamford Brook dwellings will exceed the
requirements of ADLO5. The margin between predicted CO2 emissions for space and water
heating and ventilation and the ADL05 Target Carbon Emission Rate is in the region of 4-8%.

The intention of the Stamford Brook Partnership has been that each phase of the development
would be built to energy and CO2 performance targets that were significantly ahead of the
requirements of prevailing national standards. As this paper makes clear, the introduction of a new
Part L based on the targets published in the consultation document will narrow the performance
margin in all dwelling types.

An indication of the level of performance that may be required in the next revision of Part L is given
in the latest Part L Consultation Document (ODPM 2004), under the heading Future thinking for
parts L1 and L2. This suggests that the 2010 revision of Part L will reduce CO2 emission targets
for space and water heating in new dwellings by a further 20-30%. Any revision of EPS08 would
need to be set at something like this level if the project is to retain its national significance as a
pathfinder for energy performance standards in mass housing. This would require consideration of
technologies - including active solar water heating, heat pumps and district heating - that have not
been on the agenda for Stamford Brook so far.

The proposed new Part L will also change the structure within which performance standards are
expressed. The effects of this change are to resolve the conflict between the elemental and carbon
rating approaches (see figure 1) and to provide a framework that incentivises a much wider range
of technologies than hitherto. This structural change will need to be reflected in any future revision
of EPS08.

One of the most important unknowns in all of the above is the gap between predicted and actual
performance. The care spent on the construction of the dwellings, together with pressurisation
testing and energy monitoring should ensure that actual performance at Stamford Brook comes
reasonably close to predicted and, therefore, that the estate performs better than the industry
average in this respect. But lack of empirical data on energy performance for new housing will
make this assertion difficult or impossible to confirm.
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/ 1 /ﬁ // /L al: ALQE;\&ASGE AND INFILTRATION

THE STATED SUB-CONTRACT

Rockwool Acoustic Party Wall dpc
or similar approved to suit 143mm
cavity built in as brickwork and

blockwork proceeds.

| %

A

TRADE TO ENSURE

T
<+ SPECIFICATION STRICTLY
™ ADHERED TO - SUBLIECT TO ON
- SITE CHECKING AND TESTING
- -0
NOTES

Movement joint required where brickwark return less
than 750mm-check with N.H.B.C. for retums between
750 & 1000 first

At wall junctions, openings and movement joints, wall
ties 10 be spaced at 2 maximum of 300mm ctrs
vertically and 150mm horizontally.

12.56mm gypsum based board
(minimum 8kg/m?) on dabs.

Nominal 8mm internal render.

PR 2
;gg:;;hg:::;;g&d(gg:gﬁgm 275 S 200mm long stainless steel butterfly wall ties to
1350-1600kg/m3) t_i I D 1g wall having the appropriate dynamic stiffness.

BUILDING REGULATIONS DO
Minimum 45 dB DnT,w + (:tr Keep cavity and wall ties free from mortar droppings and debris.

: RSD E-WM-4 PERFORMANCE
' Range (47-58 dB) Mean 51 dB

l . . o Keep any chases for services to a minimum and fill well with mortar.
Subject to completion of test programme and final audit.

Fully fill ali blockwork joints with mortar.

Make sure there is no connection between the two leaves except for
wall fies and foundation.

Ensure that render is applied lo the complete face of each leaf with a

scratch fimsh.
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harizontal cavity barrior (fire stopl. i

Progrietary perpand weep venis ot ' //

S00 contras.

15mm proprietary one coat

decorative scratch render, Blue

Acoustic party wall DPC used - -

harizontally, extendsd edge of dpc

budlt into extarnal leaf,

2 N - i
- . a
-
4
a4
- = B
=
a o ;
- & [ i

Concrate stons cill to
window surround.

Cavity tray of 0.76mm 2 -
cut 10 length on site 5

with properistary stop ends having

~ra-applied bitumen butyl complying

~ith BS 5628 pt 3 2001,

150mm insulation comprossed
nsulation quitt (0.044W/mK)] over
finteds - insart as work proceads prior
10 cavity tray.

“rationel domus” Northam
Scandanavian sw pra-treated
window framas with factory
firted doubde glazed units (cantre
U walva 1, 1% fmeg
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" DEVELOPMENT AT STAMFORD BROOK e Tl R il poag
EXTERNAL WALL DETAILS ‘
Taylor Woodrow comte (604 3

i v
v

250mm Kristiansen Refus |
plazs filled thermo plastic
polyester wall ties @ 4No
par i (450 x4S0mm ctrsl.

Acoustic party well DPC used
harizontally, extended sdge of dpo
built into axternal leat,

T
I
.1

4

. e

Concrate stone window
Cavity tray of 0.75mm

B
7
17
7

150mm Insulation comprassad

insulation quilt {0,044W imK) over
lintels - ingart ms work proceods prior
to cavity tray. =

15mm proprigtary one coat —_— e
decorative scratch render, Blue
Circle Rondaplus Codourtex § or
similar approved, on 10:0mm
lightweight aggregnte blockwark.
Randar stops 10 be used 81 window
openings.
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Rockcloss.

“rational domus” Mortharm
Scandansvion sw pre-treated
window framas with factory
fitted double glazed units {centro i

U wealua 1. VWi 1 55
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EXTE Ppr—
Taylor Woodrow comte 16045
|

Z 7

250mm Kristisnsen Refus | =

glass fllled thermo plastic / /
polyester wall ties @ 4Na o

per r (450 x4E0mm ctre).

Acoustic party wall DPC used -

hotizontally, extended edge of dac A S 4 i ' N ‘Y
built into axtarnal loat. 135
d.l.
| 33aet —
N —

150mm Insulation comprassed r__7 =
Insultion quilt (0.044W/mk) ever /////
lintels - insert as work proceeds prior

o cavity tray.

with BS 5628 p1 3 2001.

Two cowrsa arch in contrast
brickwork to window head.

150u50mm Rockwoal
Rockclose. h

“rational domus™ Northern
Secandanavian sw pre-trested
window framae with arched head
& foctory fitted double glazed
units [contre U valua 1. 1Wihmmg =
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e 01 250N 1Y
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345 O/
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(Eaves detail indicative)

Page 102 of 157



Stamford Brook — Deliverable 4: APPENDIX 4 V. 10 — July 22 2005

" DEVELOPMENT AT STAMFORD BROOK - il e

1:5 | DMP

ROOF DETAILS: RIDGE S
Taylor Woodrow | seeciFicanion cLause 22 Houses & APARTMENTS | COITE 5051 e
"oy el Cowarihg i Swlned by (530, THing axamps

M Sloraesnls [Fusl e ity R
Sry-verileted e Sryem

Wentlaion sace cemet by Vi ey Lot s "
ity of VB Lgid Drizonialy wih ufeagsd Sverage. Cd

RN enn orisnded seac-boe] mpporing Fa
by fraan crn e i

v Type 2 st bocasg paricis boar ooty diasd.

VU carried over oo S TS0mm

e Stiid-teand ma W8ng ot
Torbuloun’ save wilaion.
. F3Semam wiie rood e
urdlariary o waves bl Type S0
o BE TAT- 108 o lap with VP
1 s wah NnE -,
Tewrsiardy 7. DE
2
et
baeal . B
.
16w 1000 mn Binbar guiier i
e L — 28Gmm I Rshum §
board [pvcs-a i spariTanis) ‘pliind At Faemmn shaaie
8 oyt will G () A% par
Fortwrral caniy wal! poesmarisn: li ki oy
‘hidram fackag aekck | Y3 Cavily
et it Villow | Wit 1o insaadion : i Cubar bl Rl §. paparioie
(W= PN £ 10 sk L | i sl « carity eyt
ey — - Il
13 Seruey pllanterboand drglining in ot H B 1 50mm comprouss Rulsiion
wts wats e ] L —
it 0 S sk b oyl ] 1
. v a | inaat 3 work
150§ Boerem Roctwacl
Pra Tarmad weoss: [ ]
=i BT COURSES
‘Wirciow hamd feare 3 tead hoarsesil «
thcial rary wary : refe b aparimard gy
| N rewtseciora
Loy mrcad ot -
s dn’ L o ol
ud HYT-LUNCR
3femen Qermsh Chpstam
Hﬂllhl:lwln-wlhnm
ieauafing rivmats. ASAEonaby
mrLTs CofvRu dbbers o
astenme amand o rieiel
in el tes ) azded
berbwnn plarie sl o boses
’ 1 Pe¥ Rl wricicm
S with Faciory e
Cunglim wrwi

irrm
fomrre L v 1, 1¥WWmaK)

COLD "Breathing" ROOF: Eaves
window head

Page 103 of 157



V. 10 — July 22 2005

Stamford Brook — Deliverable 4: APPENDIX 4

come 6052 b

DEVELOPMENT AT STAMFORD BROOK

ROOF DETAILS: ATTIC TRUSS VERGE
SPECIFICATION CLAUSE 22 HOUSES

i

Taylor Woodrow

‘Aejiapun "y adA} e pue uole|NSUl BAOGE PIOA ||BWS - J0OY PaYdlld | 05Z2SSH

«300d FHL NI WOOY, -

1IV13d 3943A AN3 319V

WD LoD §8 PURKUT ASSLRT o

- _...,._nd._anlﬂ [
mnce Buipod asoym ooy

Ew_i:_zﬂﬁ3|
nEEmuE&mEE..._.
{MUMMZZ0 0] Lojnuy
W7 § Aumn inodes e
i pumogensed wg = | e

- Bursudiudd sprupse) )

{men gy, u) ]
Lgthep paunbay sy dn B o)

1

Pt e 0] Ssassepun USjeE
LT

SLOGAN SNONUTULS NS ARty
B Buppnou) o) gicssson |
04 1200 ButBumd WinbdAy, YINUE Wwug-g

HAMITAMO

TURDG ST PR |LHHUED
WHLD e [E0D (AR B 0% N0

o I PRUEIUG MO SERUNOD F 00 REOmranig =

DLy PLUNGCY 5O SABUTaD00W | ou
LGS o L g suEiou =
©f DGy "0'ED § X O - Sdegs m
MR PLUIR0Y BAL AR =

"RABGLIML SN Ubemwadg adef
o wp pep Apulin (2o o)
LyiEniu sumpgan pby wogz; .
[
1o e —

bm TBOIS ERINYE
__‘ TRLSED A 80 - jirop aflan angEoipY|

“WRORAGEIUN S LALOS L
i peunng Bumass wuwgs -t

BARp Wy § S| depman

FUOTUOL Uedo LW il S ymGT o

PR (O PN BSUEIEIEN

Ancdien - 29PC S8 O INVHEENIN
BNDEVE FIEVHLYSHE

wion _

‘wlluwip Bupitee

a0 - Adde Sy suogemnBjucs
BRI} 3010 MO0 ApRAETUsN D _

= EUIIIARTY] BN

Uz @OUTPUGS3E Ui pa) (ulimop jood
ey wenoy o) wEnU e JEpfEny —

o ‘Bippon ARIow Bp WILSG Uy

WS pauodus v Bdl] USUGZNOG

7 DANSOdND B9 IS O] BIORRURULIGSN
— SIMREIRFIUEL U SIUEUCEER U P § DoE) S0 JO0KH

[T 080 Brm (U0 0)
1N veSmnEYl pessRCuI0D WOEZ

Page 104 of 157



Stamford Brook — Deliverable 4: APPENDIX 4 V. 10 — July 22 2005

™ DEVELOPMENT AT STAMFORD BROOK s [

ROOF DETAILS: RIDGE mﬂﬂ 1:5 |DMP |
Taylor Woodrow | spEciFICATION CLAUSE 22 HOUSES & APARTMENTS come 16053 b

Polypecpylena rdga 1o rdgn seal. 2% dlamging plnsa, |
Uriveral Angle Ridgo Tie (T148)

5F5 ring shank nail fxod theowgh sirap
Inio mfar,

S5 wond sorew with neoprane washer and foam
gromemed,

S.W. ricige Latten J8men wide x 285mm high
Mtal Rl swip

Méni Storewoid Siata (4261).
Mgl be mecharically faed

S5 ridge batien fxing sirap fised to sach mfar.
50 x Zhimm 5.W batlen S0men down from apex,

Braathatie membrane finihed 30mm from apes

Trussed mafler, 10mm cimps bibwnen Inuss members.

s % 2 .
b - .
‘({ T21 RAPID ‘-'ENTE
y * Firesh undeday J0mm from npas.

® Fid Bmm wicn = 5 bigh ridge ree Saiten o
mach rafier with finng siaps prendded
® Fix tog Batbon S0mm down from apax

Mita & Matal Roll baiten & EnGL
VAPOUR PERMEABLE UNDERLAY o mumuwﬂmmmﬂrmm S
B 52521080 [1986) - vapour EXAMPLE SHOWM - LAFARGE UNVERSAL * Fidge Hes: Universal Angio Fidge (T145) Nesd with
resistnnos must nol exceed 0 250N oig. ANGLE RAPID VENTED RIDGE Rapid Venisd Fidge Pack (9308),

Univgraal Angle Ridge Tile (7148
Polypropylens fidge fo idge saal
515 ning shank nail food through sirnp inio mbhor,

S5 e g Mate

575 wood Sorew wilh neapren washer and

——— 55 ridgo battén fxing strap fousd to sach mfer
uPYC profile flor unil

Mini Stonewold Tie (4281}
Bt b rechanically food.

Trusand milar.

S.W. ridge hatton Mmm wite x 25mm high,
50 x Z5men 5. W bation S0mm down from apex

Braatrwor mambrane fnkshed 30mm bom apox.
10men drmpe batwoenn uss membars

701 DRYVENT RIDGE ™

* Finish unoertay 30mum fom oo

* Fix iop Bafinn BOmm down fom apes

* Fix 38reen widlo x 26mm high ridge tree baten 1o
mnch mdter with fixing straps provided

EXAMPLE SHOWMN - LAFARGE * Ridge thes: Unhrersal Angle Ridge [T148) fasd

URNERTAL ANGLE DRYVENT RIOGE with Diry'iam Riidge: Pack {5059

COLD "Breathing" ROOF: Ridge.
(Ridge Ventilation also applicable to 'Room in the Roof).

Mot
VAPOUR PERMEARLE UNDERLAY 1o
BE 52521089 (1095) - vapeur

Fesistance musl rol exoeed O 256N 8.
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‘Wil 300 dry-biovwn recycled

Detail of Flat Ceilin
Intersection.

ROTE ROOF COMBTRUCTION
Trosloit s7ic Tuas System shown, Abematively sSc inss
eonfiguralons may apoly - check warking devings.

ighiny Sesact wath o graes

Immmmmm

10 drate botwesn Buss mambers of YPU
il hewizervindy with us-inped overiaop -

G B0mm erinnied wrand-tooed

iy I aessune oo dlﬁmmr}l&'-w‘

Wi, F2Smam wide roof By
undartny ol cavel lvel Typa
L o B 747105 o lap with

i EVE ROD i b i
anﬂgrﬁmufsﬁlosgm:ﬁzng ERRDY 11z, [ouE
. e nauiriny
Taylor Woodrow SPECIFICATION CLAUSE 22 HOUSES comte 6054 ¢
HOTE: Foofer i clustall crarwirg il -

VPU I socordanos with

NHBC Stareiants 7.2 DA

WP catfied over condnutun

B 50mm cnanbed

sirared-boarnd s g board

Forfcfious” ewvos vanilation. 38 5 100erem Soor pRale

Crriteaet bk

A L L BN LR AT L
Lirren 3 ciphensd
Waatherdock | 241

Crergrasad rsolalion quil Tnesjoest -Beam foor f
1imm plasierboas] calling

Enmn contesoos ribitaons of sdiwaive am ulsd o
e dryfining at pevieneior of axinmal walls
B2 COURSES (eindow il houmes) - safer

Eanjucbon will soparstag walls, otherwisa 4. 5mm
aslerboant drylining io detached hoaes.

Extnrral covty wall coneinucler: 100um barg brics |
1%%”!‘!%“!““
irauditicnn (K=0LOFIATMIC) {3 00mm sold lght waight

Bggregale biocknek (K0, 47-0LETWImK) | e Hesah
Gypadim & 112 S p 1l iyt in

FE0mm Hristansan Refa [ glas
Lol Yrantrea-| potyains will o
il 4No per T’ (450 x 450mm cia).

ROOM IN ROOF EAVES DETAIL
(Trusjoist |-Beam design)

BS5250 : Pitched Roof - small void above Insulation and a type L.R. underay.

Y o ol g

gt b= o o oe
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it

Taylor Woodrow

DEVELOPMENT AT STAMFORD BROOK

ROOF DETAILS: FIRE STOP AT SEPARATING WALL
SPECIFICATION CLAUSE 22 HOUSES & APARTMENTS

date waln
MAR 04 | N.T.5.

STy

dveg.nainey

comre [6055Db

(H0rmirm Klirsaral wesl gl g
0 banghy arel sl Betwessn

nhng harera geniinued up 1o
rdge oo bt wdas of il

STANDARD
LOFT DETAIL

200vrem kg nselsis

Flosd sles b & finssd i
BECONDANEE vl matulBITUEY
retommendatans 1o n st

+

EHe iy s

Warmcsll 100 dry-Slowm
Ayl WAL NEWRIpe
nastution {tham=al
endutshity BOIEW )
W eial by sopravint
speciakil contracion to &

SOO0OOR000

OASC000a0

O0e0000000d
aleelefef=F=N-X=1=K"]

= FRRISrmom Typa & nporied
“wwathable”

v BERN TR
wrbevlby dresaed Gwed ML
7 Drary o]

mam Minars ool Gt i
wraiar resfing fali on tup ol
cwty wall #nd luchel down
wilra St DETwaey Wl and
Iru N ratter

Trsmwed 1t

O Bobd lghtwight

DODOOoCoOoo0Yg

usd 1o s Grylug ar
pemater of wala

FIRE STOP AT SEPARATIN

I
I
I
|
|
|
|
!

Bweriate
Enfmeshng « 17.5mm
Pl i Do weithy gl
wlipier Bsrvisr & Tamen
rulatinn (5 O3 IW e}

TECETITIESRTITIRT

|

276

-

= Ermian Do ribbesy of

VI DasD Sl e
usad o fix gryinng a8
permeien uf msls

12.hmm Pl stosss

|
!

I L L LT,

B E N PSRBT E R

I e YAy ETNTITYPYNTNY

G WALL DETAIL

25

Grylining on dabe.
Bivur imes L]
L Lo

ROOM IN
ROOF DETAIL

275

—
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datn
MAY '04 | 1

comrs 605 6a

‘Warmcell 300 dry-blown recycled waste

DEVELOPMENT AT STAMFORD BROOK
ROOF DETAILS: EAVES

ke

_u_n_bh__u.u_u X0

o
.ﬂuonﬂbﬂo_u&ﬂoa n__u.u o¢

aon ooo
Gn__u._uﬂuu Un_ﬂ...v n -1-1-]

(=1 D oa
Goanae o b PEL

\ )
(T
()
o
o
o
o
£
(e
o
Ensura continuous ribbons of adheshve are used to

fix drylining at pasmater of extarnal wally
100x65 wallplate on bedding.
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150mem insulation compressed insulation quilt
{0.044WimK) over lintels - insert as work procosds
peior o cavity tray.
fy wall conslruction:
142mm Cavity fillad with Instafibre Yallow [/ Whits Wool
insulntion (K =0.039W/mK) / 100mm solid light weight

mggregate blockwark (K= 0.47-0.57W/mK] / Gmm British

Gypsum Soundenat | 9.5mm plasterboard drylining

Extamal ci

L L
I =

oan
LX)
]
=]

Taylor Woodrow
Brrum WEBP phywood

safifit board

345

98 COURSES

Min 225mm wide

roof tile underlay

type 5U to .
BS 747 : 1984 o

lap with type 1F

roofing felt
l'u;llmnﬂ!
to provide

1
26mm
continuous gop
[Smem ridpe

Stamford Brook — Deliverable 4: APPENDIX 4

“W0x25 reated gw
JAter board
Continuous angla fillet
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Stamford Brook — Deliverable 4: APPENDIX 4

: 10

MAY '04

coiits |6057a

DEVELOPMENT AT STAMFORD BRODK

ROOF DETAILS: EAVES

Taylor Woodrow I

0.035WimK]  installed by approved spociakst
contracions to a depth of 250mm

newspaper insulation {thermal conducthvity

Warmeell 300 dry-blawn recyclod wasts

Coon I
_hobhﬁ% %uﬂﬂ

a

a

(=)

(=]

o

a

(=)

(=)

G

o
Ensure continuous ribbons of ndhasive are used to
fix drlining at perimeter of axternal walls

100x65 wallplate on bedding.

(0,044 m ) over lintels - nsan ns work proceods

prior to cavity tray.

150mm insulation compressed insulation quilt
Bxarnal cavity wall construction: 103mm facing beick [
142mm Cayity fillad with Instafibre Yaliow | Whita Woal
Insulation (K =0.039WmK) / 100mm soflid Bght welght

aggregate blockwork (K =0.47-0.57WimK) | Bmm British
Gypsum Soundeoat / B.6mm plasterboard dryfining

x

88 COURSES

saoheoohon b

LT T (=]
ooo

345

EJW
[}

Bmm WEP phywood

salfit board

Min 225mm wide
roat tile undarlay
type BU o

BS 747 : 1994 to

lap with typa 1F
rooafing folt
Proprietary over
fascia saves vant
to provide
aquhsalant to
2Bmm
continwous gap
(Smm ridge
100x25 reatod sw
tter board

Tile creass cowrss, to project
10mm aver stone haad,
Concrets stone hoad to
window surround.

Continuous angle fillet
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Taylor Woodrow

ik

DEVELOPMENT AT STAMFORD BROOK
ROOF DETAILS: EAVES

cata sealn drawan
MAY 04 [1:12 |sd |
come|6058a |

& o B3 5357

an 3 Typa A inporied saftwond batiens on min
26emm on roaling M
imax 0. 250N} onTrujsint Attic tss ool design. 16mm
Tirechach plesterbosnd imsmal Bning

e Emsurs continucs Abbond of sdhstive r ueed to
e drylining ot perimater of exctamal walls

F50emm Erstisnesn Palus |
glusa filed tharma-plastie
polymsr wall tes @ 4No per me
(480 u 450mm cixl

1 50mm d insailation quilt
LD crver lintsle - ingart aa work procesde
mrior o aEviTy 1ney.

[FOLCFILL CAVITY CONBTROCTION ]

345

aggragats blockwork (K =0.47-0.5TWimk]) /
Gypawm & gt | B Brmem pli i d

[£ | cawiny wiall ron: T0dmm Escing brick
T4Zmm Caviry filled with Inarafione Yalow | Whits Weool
insulation (K = 0.030W mi) / 100mm solid kght waight

ROOM IN ROOF EAVES DETAIL
(Trusjoist | Beam design)
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Bl 10
DEVELOPMENT AT STAMFORD BROOK il
MAY ‘04 [1:10 |sd
ROOF DETAILS: EAVES :
X Fo,
Taylor Woodrow comre 6059
farmicall 300 dry-blown recycled wasta
saffit 0.03EWmMK]  installed 5
i spocialist contractors 10 a dapth of 250mm
50000l 0dn 5 0a e tataatatatataotn0a0a000000 000050
Min 225mm wide e e e e e
roof tile underay a20falaPale’a2695%a00 %0 02020 %0 0000020202020 20020
annao Dn pnﬂn‘ﬂoﬁnﬂnﬂnﬂuﬂnﬂnﬂ-ﬂﬂnﬂnﬂnﬂuﬂnﬂnﬂ“ﬂuﬂnﬂoﬂnf
type 50U 10 e R R
BS 747 : 1954 10 aoeto
lag with type 1F AR R R R R R R s
roafing falt bqgog cponatalotoboleloletasalolololaloololaloloioboal
(I o
Proprietary ouer 26%0%a24C0
fascia savas vent Engura continuous ribbons of sdheshe are used to
mpmid-m o fixx dryfining at perimater of extermal walls
25mm 100x65 wallplatas on bedding.
continuous gap
{Emm ridge 83 COURSES
antilation). .
225
10025 treated aw 4 -
guater bonrd
Continuous angle fillat — [FULL FILL CAVATY CONSTRUCTION
Extornal cowity wall construction: 103mm facing brick /
345 T42mm Cavity filled with knstafibre Yellow / 'White Woal
LI insulation (K =0.038W/mK] / 100mm solid light weight
aqgregate blockwork [K =0.47-0.5TWImK]} [ @mm British
Gypsum Soundcoat [ 9.5mm plastarboard drdining
‘Warmeall 300 dry-blown recycled waste
nsulation
0.035WIimK]  installed by approved spocialist
contractors 10 a depth of 260mm
Gmm WEP phywood T T P PR P T S PR S T S P T PP PR T T
satfil banrd 1 o
elotolatoledoleloteleloteloteololetatotetobeletolnloalale
oD Ll s il } Q0 O 0O_ 0 0 -0 0 00 0 0 0.0 0 _ 0 0. 0_0_0_0_0
e e e e e e e
Min 225mm wids oG ah oGO n e e 0G0 e oG DG o a0 0,008 800,50005058505050505a 00
roof tile undarlay i "‘:’nn“oo () (el e e e e el el e e e ) )
type 5U 1o e e e e e e
BS 747 ; 1884 to 2olo20fa 0l 2a2e8620000020 000620 0 0200020 000 00 0020 0
lap with type 1F ofadalatal
a oo o
ronfing falt Ensure conti 1% ribk of sdhasive ars used 1o
Proprietary owver iy fixx drylining at perimeter of external walls
fascia eaves
i i # 100x68 wallplats on bedding.
equivalent to 150mm insulation comp d insulation quilt
25mm 10.044W/mK) over lintsls - insert as work procesds
continsous gap priar 1o cavity tray.
{Smm ridge €3 COURSES
vantilation]. B
225
100x26 troated sw
grutter board J
Contin = [FULCFILL CAVITY CONGTRUCTION |
e et J Extomal cavily wall construction: 108mm facing Brick | |
345 142mm Cavity filled with Instafibre Yellow [/ White Woal
- insulation (X =0.039W/mK} / 100mm salid light waight
pagraaste bloskwrod [K=0 47 0 ETVAmK] f Gemm Beitish
Gypsum Soundooat [ B.5mm plasterboarnd drylining
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titln damm maln drawm
AR LEAKAGE - SERVICE PENETRATIONS | 2203004 1.: 10
" g o
Taylor Woodrow | seecirication cLause 32 Houses & apartuents | cp/ats (6060
L 345 1
‘Wasta adoptod T T . _

ANemative detail using Inemal
mﬁ SAS M:;:r"r:un-l'nwl::m pipe finished
S0mm - coda SAS fhush with soresd {waste pipes ondy),
WP ad
B2mm - code SAR .
110mm - code SAR : g-;?ﬂlﬂ ﬂﬂ:ﬂ;l-

FFL BOmm - S/5462
;' _ 5 T T
e —~ GL
/ /\% \é(\‘ \ﬁf}/ A R
s //‘ ' Coupling cade SC1/1 within
}.?i'\: 150mm of structurn.
% Mas BO00wmen lonp ‘Rocker' Pipa.
V)
e

SN N \/\%\\* n

Internal Waste Pipe
Connection Detail.

Mote: Hepworth
product codes I 345 bt
aquotod T T AR LEAKAGE AND INFILTRATION
) THE STATED SUB-CONTRALT TRADE TO
Sodl IJhI---..________ ENSURE SPECIFICATION STRICTLY ADHERED
TO - SUBJECT TO OM SITE CHECKING AND
Soll pips sdeptor TESTING PROCEDURES.
code SAD.
GROUNDWORKER
FFL ENSURE ALL SERVICE PENETRATIONS ARE
— - SEALED - AVOID ALL AIR PATHS THROUGH
- gE = T FLOOR.
L ___:"_ “' 4 :' ___." L
SRR
x Coupling coda SC1/1 within
)\/ 150mm of structure,
’% Max GO00mim long ‘Rockar” Fipe.
o
= 5 R R e .
o N R RARRIRRU:
Shart langth i
of pips cut
1o sult. "
LL
7 A A
Hagl Band }b‘ : ’ - # s o £
ot Sond : DONV NN NPNLNNN

SVP |/ Stub Stack / WC
Connection Detail.
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vy neale Hrawm
/ Ber it BrTEA WALl Scrio | | TRV E s1o (D
e T
Taylor Woodrow | sec. cLauses 4 1o 9 / 32 Houses & aparTMenTs | coate (B0 0 1

Comtinuieug adhesive dabs Contmuous afhetns dabs

Typical wall elevation -
9.5mm plasterboard, 1200 wide

AR LEAKAGE AND INFILTRATION MEASURES
THE STATED SLB-CONTHACT TRADE TO
ENSURE SPECIFICATION STRICTLY ADHERED
T - BURJECT TO O BITE CHECKING AND
TESTING PROCEDURES.

DRYLINER
A CONTINUOUS DAB OF ADHESIVE 15 TO BE
APPLEED TO THE PERIMETERS AT THE
CEILING LINE, VERTICAL WALL JLUINCTIONS,
FLOOR LEVEL & AT DOOR { WINDOW
OPENINGS & SERVICES ON EXTERNAL WALL.
THE ADHESIVE SHOULD BE APPLIED
PROGRESSIVELY AS BOARDING PROCEEDS,
ENSURING THAT SLIFFICIEENT ADHESVE 15
APPLIED TIO MAKE CONTACT WITH THE
BOWRD EDGES.
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™ [ wese drram
DEVELOPMENT AT STAMFORD BROOK 24103704

1:20
AIR LEAKAGE - FLOOR & CEILING PENETRATIONS
P
Taylor Woodrow  |seec clauses 11824732 HOUSES & APARTMENTS | CDIATB [6062 b

o ;‘o"o'o":’:?
2 o e R |

Whano pagsibie nn
Borvices in ducts
abowe Boor zone

Ensure alectical
cablen are apd chamr
of insaulnfn,

KEY:
ENSLLATION QUILT LIMITING
AR LEAKAGE IN FLOOR
VOIS BELOWY DUCTING.

PIPEWORY THROUGH PLASTERBOMARD - RADIATOR GYPOC OR OTHER SANTABLE ACRYLIC

FEED & RETURM ! HOT & COLD SUPPLY ETC SEALANT.

PENDANT & BATTEN HOLDER LIGHT FITTINGS

SHOWER DOWHNLIGHTERS. CHECK SPECIFIED ITEM IS SELF BEALING.
FLOOR WOIOS WIHICH INCORPORATE PLUMING FILL WATH INSLRLATION CHUILT.

DUCTS AND FLOOR ¥OAD BELOW BATHS [ BHOWER
TRAYS | SANITARY WARE (AROUND PEPEWORK)

SAVP DUCT ON EXTERNAL WALLS FILL WITH BNSULATION QUILT

b
Rescoszed light Fitinga b
comgly with BS EM 80520
e Fntad IPED b 1PGS
[Sopnndant on room uss)

Jalt access rap.

(GLIDEVALE PREMIER LOFT ACCESS TRAP
Fill & Saal nll gaps n the caling Compriaes of o farne which i foad inlo &

it elacirical fitlings, lof haiches trimumad opening and has @ saal 1 tha ceiling, and
ard senvices pio a frap door which & Surmally reulated and has s
Muacei s vt bietwrieinny ool and Traum.

The trap door is injocisd-moulkded foamod

INSLILATING / SEALANT
SEAL ALL SERVICE PENETRATIONS binck FVE back, Two morticed ——
WITH SUITABLE SILICONE SEALANT secusity bofts securs the irap whin dosed,
FOR LARGE VOIS MINERAL WOOL
3 OR OTHER MATERIAL MAY BE USED
A TO PROVIDE A BACKIMNG FOR THE

SEALANT
— - - Dt 130 maa
Al LEARAGE AND INFILTRATION

MEASLRES hote for SEVP
THE STATED SUB-CONTRACT TRADE

TO ENSURE SPECIFICATION save
STRICTLY ADHERED TO - SUBIECT

TO ON SITE CHECKENG AND il
TESTING PROCEDURES. m

o
Section - Servica Panafrations
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Channel

NOTE: For ducting
formed in timber framing
use 38x50mm sections.

[GWR3) suitably fixed
to wall at 600mm

45 C 60

centres — = at 600mm centres
15mm Gyproc
SoundBloc RAPID fixed
== with 32mm Gyproc
Drywall Screws at
= 45mm Gypframe 400mm centres
Channel 45 C 50 {200mm cenires at
[GWR3) suitably fixed external angle)
to wall at 600mm -
centras
= Indicative ceramic ‘
tiling 50mm Isowool
15mm Gyproc Acoustic Partition
i SoundBloc RAPID fixed i Roll 1200
with 32mm Gyproc e . -
Drywall Scraws at ndicative 5
400mm centras
{200mm centres at ) .
| extornal angla) SVP Boxing Detail
: B0mm lsowoal

Gypframe Channel 45
C 50 (GWR3) suitably
fixed to floor & soffit

"™ DEVELOPMENT AT STAMFORD BROOK 24103108 |1:5 |
AIR LEAKAGE - PIPE BOXING DETAILS =
ety ke
Taylor Woodrow SPEC. CLAUSE 14 /32 Houses & ArARTMENTS | cpjate D06 3
45mm Gypframe Line of 45mm

Q_ Acoustic Partition
Roll 1200 THSULATING ] SEALANT
‘\ SEAL ALL SERVICE PENETRATIONS
—  Timber WITH SUITABLE SILICONE SEALANT.
e FOR LARGE VOIDS MINERAL WOOL
. OR OTHER MATERIAL MAY BE UISED
e shown dashed. TO PROVIDE A BACKING FOR THE
SEALANT.
45mm Gypframe
Channe! 45 C 50 [AlR LEAKAGE AND BFILTRATION
(GWR3) suitably ﬁ;ﬁgﬂ e
4 fixed to floor at SUB-CONTRACT TRADE
600mm Contres | S7uicmyy AOHERED T0 - SUBJECT
Section 7O ON SITE CHECKING AND
TESTING PROCEDURES.

Plan

b SVP boxing

- 43mm Gypframe
Acoustud {43 AS 50)
at 450mm centres

Low Level Pipe Boxing Detail

Section (1:20)
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Typical Deep Trench Fill Detail L2
For Foundations Greater Than
1500mm In Depth

75mm Thick Claymaster High Shrinkability Clay
50mm Thick Claymaster Medium Sl'ﬂ'dgéiityﬂla\r
Not Required Far Low Shrinkability Clay

Cormex ship memibrans
1o be provided i
H required.
et o ¢
LN . [(EiSimation) Comement  Approval
a - 4 - Monutncues
-
a4 =
-+ = gqmm
] il - s Pk
i Vo ... Scordek
a - Wihmet Gy =" ol
L 4 . AH12 082 e
Pl o T Tisl: D040 TE6600  Fiapi | 01400 701718
I - - E Erml . salendioontes, oom
L J
ot CORDEK LIBATED
Coniaind
Noles .- o e - TYPICAL DEEP TRENCH FILL
1, This chrmsirg in rol i b acaied DETAL
:.muﬂumwummmm
it il b copaod weoul wilhoul prics consard. e TREVOR LARKIN
J1mm“mm:h1w&dﬂ-ﬂ:
s Chapier 2.2 Buldng Mo nee.  JAN 2003 Ih-. 110 & A4
g e CORUSTIVDO? | -
CADocuments and SeingsiiaiiniMy DocumentsiLi Bsochure Drawing=\Brochune PAGE 02 dwg, Ad
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: - > = 2
a7, " ¥ - 7
b a4, .4 L o
.1. = g9
4
&
Concrete
Bhd'ng\
. 4
NS T R S ! S
Cellcore Under Slab /
300mm CP Cellcore - Hi i Ua'g
150mm CP Celicone - Low Shrinkabdity Clay
1 |
!
Clhntreh High = RS i
mmcmumm% L
Mot Requinad For Low Shrinkability Clay e
Concrele BEnding  calicama Baams
250mm CC Cellcore - High Shrinkal =
175mm GC Celcore - Medium Shri l?fhy
100mm CC Celdcore - Low Shrinkability Clay
e Pl
Celicore Types and Grades Comment  Approval
For depth and grades refer o Ground Movement Manitaciune
Brochura or CordekTechnical Deplartment. Tel: 01403 790600
Sping Copes
Businnas Park
.. g cordek
mw 8w —— e r———

Typical Cellcore And Claymasteriﬁr
Detail For Groundbeam & Slab

3 05T

Tl - O1aind TROGO0  Foaew © 01400 TRITE
Enal  mabisiag=aintiok, comn

e CORDEK LIMITED

Canbzs
Notas -- tra i TYPICAL GROUNDBEAM AND
1. Thim chmwing s ras iy bas sl & Vsl s Ewshere) el wies » stk krwerk Len SLAR DETAL
?nwm-gmﬂwmmm.wm 1 PUAPE ST ) Sl o e el Cirdc.
il e B coypmied wihond wilioul price ovmaed, ke sboal sprowcar plales of Cordek [aglool soucos. s TREVOH LARKIN
1 :'r-l‘-l:w-inmh ﬂwﬁﬁ‘;m Wi T he e cenal s of N
et i ociomers | ptorutan Crpbor 457 Do ear ¥
2 CTNEIESS EANCre) 4 L. 0¥ B NP5y 10 BTREE T ab-lmumu-mm::- e JAN 2003 Iu-.”ﬂ@M
4. Crillowee e be s ppibed bo heon wiells i reguisd. which exzrporales Doy o s sulebie Bom Confick,
gt e g e COR/ETINO03 [ -
CiDocuments and Setingsiilarkintddy Dot L feratone\Beochune DrasingsiBrochees PAGE 00 dwy, Ad

Page 117 of 157

V. 10 — July 22 2005



Stamford Brook — Deliverable 4: APPENDIX 5 V. 10 — July 22 2005

Appendix 5: Key Performance Indicators
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Key Performance Indicators

Measure

‘ Standard Build ‘ Best Practice

Stamford Brook current

Future Phases

Energy : Ventilation : Heating

1.Air Permeability

Unrestricted

Av 11.5 m3/h/m2

Less than 5 m3/h/m2

2. CO2 Emission Less than Less than 20kg/m2/yr
60kg/m2/yr
3. Ventilation Rates
4. Boilers SEDBUK Condensing Boilers 90.4%
SEDBUK
5 Solar Orientation Simplified window geometry
6 Solar Shading Less than 15% of properties at
noon in midwinter
7 Window Position Unrestricted Optimum position to minimise
thermal bridge
8 Low Energy Lighting Low Energy Fittings through out
9.Minimum Air Supply Double bedroom 8 I/s
Requirements .
Single bedroom 4 I/s
Living room 8 I/s
Dining room 4/s
Kitchen 10 I/s
Bathroom 6 I/'s
10. Renewable Heat pumps
E
nergy Solar Panels
Photovoltaics
Building Envelope
1.U Values Elemental 2005 ADL Trade off Actual Trade off
Walls 0.35 0.35 0.229 0.30
Windows 3.3 2.2 1.300 1.56
Ground Floors 0.25 0.25 0.188 0.26
Roof 0.16 0.25 0.141 0.19
2.Building Envelope 2002 Part L Greater than 15% improvement
Performance on current Part L
3. SAP rating 90 SAP 105 SAP
4. Wall Ties Stainless steel Polyester glass wall ties
- Conductivity= zero
Conductivity=
adds 10% to U
value
5. Cavity wall 75mm mineral 142mm mineral fibre with
insulation fibre insulated formers at reveals
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6.Lintels Single lintel Thermal bridge removed.
spanning both Separate lintels with insulation
inner and outer between
leaves
7 Thermal bridge Insulation - None Thermal bridge minimised by
around ground floor extending insulation below dpc,
using edge insulation, using
thermal blocks where structure
crosses insulation layer
8 Additional airtight No Parging on all outer walls to
layer reduce air permeability
9 Domestic Window No DWER 70
Energy Rating
Environmental Standards of the Internal Building
1 Sustainable Timber Unrestricted 60% FSC building elements
75% FSC finishing elements
2 Loft Hatch Unrestricted Insulated airtight hatch
3.Paint - Zero VOC Unrestricted Water based system
4 Wiring PVC Non PVC wiring - LSF
5 PVC Ducting Non PVC ducting for ventilation
6 Worktops Unrestricted Low Formaldehyde
7 White Goods Unrestricted Eco Labelled A Rated Goods
8. Floor Finish Unrestricted Non PVC Marmoleum
9 Waste Fittings Unrestricted ABS pipework
10. Insulation Zero ODP
Materials
Water Usage
1.WC’s Unrestricted WRAS Approved Siphon 4.5 |
Flush
2 Handbasins Unrestricted max. 6 litres/min
3 Showers Unrestricted max. 6-9 litres/min
4 Baths Unrestricted Standard 150 litre
Waste Minimisation
1 Construction Waste Unrestricted Compaction, recycling and
Management monitoring of waste
2 Recycling in kitchen | Unrestricted 3 Built in Containers
3. Local Authority Yes Yes
Recycling Scheme
Pollution
1. HCFC Emissions Unrestricted No ozone depleting substances

Transport

1 80% of development
within 500m of well
served public
transport

Not required

Yes

2 Provision of cycle Not required

50%of dwellings

90% of dwellings
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storage

3 Local Amenities —
food store

Not required

Within 500m

4 Other amenities

Not required

5 within 1000m

5 Safe routes to
amenities

Not required

Provided

Landscape and Biodiversity

1. Biodiversity

Not required

Enhanced biodiversity

2 Landscaping

Preference to local species.

3. Wildlife corridors

Enhanced environment

Health and Well Being

1 Daylighting to BS
8206

To BS in kitchen, habitable
rooms

2 Private Space

Provision of private out door
space

Design

1 Provision of secure
drying space

Not required

Yes

2 External Lighting

Unrestricted

Low Energy CFL’s

3 Security Lighting

Unrestricted

PIR, Max. 150 Watts

4 Home Office

Not provided

Space for home office

Community Woodlands

1. Woodlands

Non standard

Provide a valuable natural
habitat for wildlife

Sustainable Urban Drainage

River Restoration

Public Participation

Community Provision

Other Materials

Other Environmental Standards

Training
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Appendix 6: Site training Powerpoint presentation
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= asking the whole Sanstruction mm-r'r#u‘t!h:rﬂl:t

about buiding to high eriranmestial staidards -
designers, construction staff; sales t=ams; Building contral
and suppliers =

« . Or Darvid Reberts
= Prof Bob Lowe

= Prof Makoim Bl

= we will also physically monibar 10+ dweelings Suring a year
of gccupation and Inberviesy home owners

= findings will directly inform nest revision of regulations

LeedsMet involvemnent 2 = A Documentation e N

= EVEMWOTIE CAN Conkribute
= record and pass on ideas and opinions = constrction specification
» offer guidance and feadback on the constructon process = | gite training plan

» LeedsMet does not have 3 superiteny ar chetking role = rolusk construction detais

Thermal comfort P A Thermal bridging Pz A

= high levels of Insulation

= wherever possible, the insulation taickness will b
maintained where a consbruction junttion sciurs

« high performance windows:

= low carbon emnissions

= infra-red camera can show where insulabion is missing

= designed to avoid cold spots

= boroscope can photograph inside the sinichire
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Thermal bridging P A Good indoor air quality e B

« - aiirtight comstruction {tested on Comphesian)
- ‘no dramights or loss of haated air”

= all dwedlings will have comtinuious. mechanical ventilation

Air pressurisation testing e Airtight construction Y- A

= a parging Layer will nck 2= the prinsy s tight barrier
5 i L
= seal all service penstrations Yo

= tmke extra core with known leakage roubes
= feedback inko a developing site falning programme
= ' additonal sibe supend o :

= {note: sealing the plasterboand |ayer does not improve:
leakage through the airtight basrier)

i

Eco-friendly materials = A Strip foundation =

« PSC bimber
« o PYC materials {includes wiring, ductng, etc)
= o suhstances that harm the orome fayer

= low formaldehyde & low volatile organic chemicsl

= recycled materal where applicable:
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Raft foundation P B

Pile foundation Fo- A

Bricklayer 1 = A

= ot all trwes, the brick-pabcher & bo ensure provisicn of a
cantinious sobd substrate {exhernal wall Blockeork)
suitable for the parging layer

« fully fill mortar beds AND perpends to maintan
airtightness and $oiind insuilation properties

Bricklayer 2

+ itérmedate fioar joists to be Bulkt [ st Hith ends. Bocks

between joists to be outto size— rpe mortar joints ane-
not scoeptable The infill and pointing should be neat
enough to allow a (later} parging toatto conbue right up
0 the joists. Later still; a :dr:nmlhud#ll b placed at
thes interface betwean' the jolst and the parging coat

Bricklayer 3 Y= M

5" brick-patcher to ensune masony 18 iu].l'r-.h:d arcund
saryice penebrations

= inbmmal patching to be complete before ulr-;hp trade
begins

= keep cavity and wall tes fres from mortar drappings and
dhedwris

=
wall insulation installer 1 P W

= engune anss under ntel is fillsd with inoulation

= engune cavity is filed right down o the faoting

« ensure somé drill holes are 3 high.as possbles D the

eaves to fully fill right up fo underside of cement bonded
jpartice board cavity closer
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E
P
i

il

Wall insulation installer 2 P W

- Rirn
= take fnessimes to avoid settfensent of intation that could
leave spaces at the top of walls — emves iy particular

« Tully-fill gable with imuhuunr#tupﬁﬂu werge

= fuiily-fili all drill Boles. after insulation has bes installed
leaving a solid resdient substrate for l'htn_ﬂ application of
the: parping cont

wialls [mimept where the dwellng is wes plastered — fere

the wet plaster provides the prirsany srtight lmer)

= the parger to take reasonable stepe ol small holes in

bockwark prior to parging - unressonably lange or
fumssrous holes or service: penebabions may be reporked
o the site marmger for 'other trades to patch

- appf tirms m:ﬁﬂh;mh:wmmu
mmmmthlm—mﬁaﬁﬂmrmm
the: parging is dry, apply o siliione seal Stithe intarface.
besktwiman joizt and panging

= fully-fill chasing and anea'anound el entries to back
becones (v eobernal walls

= parger/plasterer has addibional responsibiliy to ensure site
management inspéction takes place before dry-lining

= plastersr B b check

Plasterboarder 1 = W

mgm are
sealed ;:n'hx to fixing plasterboard

= cheeck that all canity insulabion -:i-1l_hobt'n: Fully-filled

before plasterboanding

= e plasterer has the additicnal :i'l;'f to erdure an

Fspaction is made by site management after panging and
lbefore dry-lining

Plasterboarder 2 V= W

« engune chases and around d:mmﬂf_lndﬂi-:tu
ﬂ LI q v 3

+ apply condnuous ribbon of bonding amand permeter of
et walls

- apply Bmm cement render mitx on ::p:lmtn; walk in fzu
of parging (n/a ko wet pinstered houses) for noise
redisction - ensure rerder s applied to sach wall face and
Is mot ficat finish {reagh'ls betbesf)

Plumber 1 Y= R

=y Bies ot i £ '-bbeun:ul.-bd 'frmmmunme

hllidimﬂrl:{‘pﬂr - g

= all service F-ﬂ'lﬂ:l’lh:m through Bedrs o Ibi sealedd with

mastc

« all gervive penetrations through brickblockeonk to be

sealed neatly and resiliently, isternally and extemally

= plasterboard valll ot prowvide the sir bamisr — penetrations
miust be seabed before plasterboarding ;
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Plumber 2 o B

« desagn pipe bayots h}ni-ihblcmr_rgeerofqnmm weall
service penstrations by connecting whese possiis sod
pipe boss Br fmanifold v .

« additional care to be taken o remove searf that woold
compromise fiows or oparation of shower of favatory flush
or low s taps

« knowledge of structioral restrictians: raquired when
netching or drilling 1 beams

Electrician 1 Fo- A

Sl
®

=« senl top fAooroslings around cable ﬂﬁ o Iqitﬂtnp.
sensors and fan grilles or use propristany aiftight Sttings-

= fix airtight grommets io Back boxes of uss prophistary
airtight boses

= seal makws cable service antry through hockey stick

Electrician 2 P N

; : L = .
| kiRoWledh e stnichiral revtrictions Plopi BBV i
notching ar drilling | beams Figh

« seal whenever airtight barmier (parging kryer] is
perietrabed !

» keep any chases for services toa mirmmun and Gl well
with mortar/gypsum based adheshe

Silicone man

areas whers sealing is requined far aifightness

mastc seal rownd soll pipe wiether Hied or not

Ceramic tiler

¢ ™

« all files are o be laid to surfaces (prepared by others) and
you are to satisfy yoursehees that the sub base is suitable
for the laying of your matefials © i Incikides making sur=
any gaps around service penetrations ane Fl.l\rﬂ:d prior

ta tiling

This is not an experiment

« the houses have besn designed o use brosted technology
from the LK and other countries.

= thiz is an cppartuniy'bs contribifte to help shapes e
future: of the house billding ndustry
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=
STAMFORD BROOK

INDUCTION fo STTE TEAINING PROGEAMME

CERTIFICATE OF ATTENDANCE

Thivdn 2o artesadkd the sadvitrons fo
A B e e T T T T e v e e e N B
Research project
L]

Leedshfet is asking the whole constraction industsy what thesy think about bualding to high ensironmerral
standards - designess, construction staff, sales tearns, bulding control and supphers

findings wall directy inform next sesision of bulding regulations

Leedshetwant to chat to construction staff and photograph constiction details and will record and pass
ot ideas and opinions

Leedshlet wrll offer mudance and feedback onthe constrootion process but does not have 2 superasory ot
checking role

Diocupmentation referred fo

cofistruction specific s on; site training plan, robust construction details

Therrmal brideing

wtheteser possible, the insulation thickness vl be maintained where 3 constmction juncton occs

Asrtight construction will be achieved by

appliping a parping laver to act as the pamary aitticht barrier

sealing all service penstrations

taking extra care with knowrn le ahage routes

feeding back irto a continually developing site training programune

additional site supetsrsion

(note: sealing the plasterboard laper may not improe leakame through the aitight bamder)

free 2 <
tHomes wiows  PDEDROW

Page 129 of 157



Stamford Brook — Deliverable 4: APPENDIX 7 V. 10 — July 22 2005

Appendix 7: Modifications to raft detail
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Modifications to raft foundation detail

David Roberts 30" September 2004

Introduction

Since the report dated 15™ September 2004, there have been three reasons to continue the analysis of
raft thermal performance.

* In the report dated 15" September 2004, it was recommended to increase the underscreed
insulation thickness from 65mm to 85mm. The Project Director and the Contracts Manager have
since gone further and decided to use 100mm, mainly to assist the coursing. This additional
insulation obviously gives us more headroom to play with.

= Concerns have been expressed on site that the as-built slab meets the outer leaf creating a
thermal bridge.

= Another recommendation was to use an insulating block (A=0.1 W/mK) between the slab and the
blockwork inner leaf. However, the QS has since asked if it is now possible to use medium
density block in this position since there is some headroom provided by the extra thickness of
underscreed slab. This change was thought desirable to avoid having two types of block on site
and to streamline deliveries.

Cavity between outer leaf and slab

Two models are shown in Figure 1, one with the originally suggested insulated cavity between the outer
leaf and the slab, and the proposed detail where the slab is cast so that it meets the outer leaf. Since only
few of the isolines occur below the top of the slab, casting the slab to meet the outer leaf only marginally
increases the psi value, by around 6 %. The performance through the wall section is largely unchanged.

Figure 1: Effect of replacing cavity insulation below dpc with concrete.

Thermal blocks or medium dense concrete blocks

Two models are shown in Figure 2, one with thermal blocks (where the inner masonry leaf crosses the
insulation layer) and one with medium density blocks in the same position. Again, there are only four
isolines below the insulation layer indicating very little heat movement there. This is probably because the
construction now has a substantial underscreed insulation layer and this contains most of the isolines.
There is a 21% increase in floor psi value when medium dense blocks are used to bridge the insulation
layer. Consequently, the choice of thermal block or medium dense block makes a significant difference to
edge heat loss, especially in detached houses. The cumulative effect of losing the insulated cavity below
dpc and losing the insulated block is a 29% rise in psi value. Interestingly, this Iargze change in psi value
only corresponds to a small change in whole floor U value, from 0.16 to 0.17 W/m°K. This is partly
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because the 100mm underslab insulation gives a nominal floor U value much better than that of the wall.
However, there is also additional heat loss through the wall, as indicated by the change in isoline spacing
through the wall section (RHS, Figure 2).

Figure 2: Effect of replacing thermal block (left) with medium density block (right) between slab and inner
leaf.

The magnitude of this heat loss through the wall is shown by heat flow vectors in Figure 3. Strong
concentrations of vectors flow into the coursing block (bypassing the edge strip) on their way to outside.
Consequently, the wall psi value is increased in addition to the floor psi value. As the whole wall U value
is already approaching its trade-off limit, the use of the thermal block is therefore recommended despite
the additional buildability problems such as extra deliveries and the handling of two types of block on site.
As a general rule, the weak point in a floor/wall junction detail is the coursing block that interrupts the wall
and floor insulation layers. It should have as low a thermal conductivity as possible.

Figure 3: Heat vectors through wall with medium dense coursing blocks between slab and inner leaf.

Revised (30-09-04) recommendations for raft foundation design
= 100mm rigid urethane insulation under the screed.
Insulating block (A=0.11W/mK) between slab and inner leaf.
2 brick courses from dpc to toe of slab (unless sloping ground levels dictate otherwise).
Slab can meet external leaf (subject to dpm) without creating a thermal bridge
Edge strip insulation not needed.
Leave out occasional bricks at low level to allow later cleaning of cavity droppings.
¢ No insulation required underneath the raft.
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Appendix 8: Raft pile & strip foundations
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Raft, pile and strip foundation details for Stamford Brook

David Roberts 15" September 2004

Introduction

A foundation detail was developed by the design team and drawn by the Details Designer in the early
stages of the design stage. The detail addressed thermal bridging, airtightness and buildability issues and
consisted of a strip footing with 65mm rigid urethane insulation under the reinforced concrete slab and
perimeter insulation. This detail was signed off as part of the contract documentation that formed the
agreement between the Trust and the developers, see Figure 1.

% Dvor Enesgy Homs [070%

Figure 1: Original foundation design — strip footing with 65mm under-slab insulation, perimeter insulation,
thermal blocks between slab and footing and cavity insulation extended below ground level.

However, ground conditions at Stamford Brook necessitated other foundation designs: a piled and a raft
foundation on vibro-compaction for areas 3 and 6, respectively, in Phase A. The foundations were started
in July 2004 and it was not until September that the research team realised that the new designs may not
fully comply with the EPS. The foundations had been designed by the External Groundworks Consultant,
who had been involved in the river restoration and other ground works. Unfortunately, they were never
involved in the EPS meetings relating to the dwelling construction and were unaware of the thermal
bridging requirements of the energy standard. Their drawings for the pile foundation, for example, showed
components suitable for cavity widths in common use currently (ADL2002).

In September 2004, foundation construction on site was halted briefly while the research team was asked
to model the raft and pile details to identify packages of measures that would allow all foundations to
conform to the EPS requirements. Some adjustment was thought necessary to the foundations that had
already been constructed. The research ream made initial studies using Therm and showed that both
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these foundation types suffered from greater thermal bridging than the strip type. In the strip footing, good
performance was achieved by using thermal blocks below ground (A=0.11W/mK, Thermalite Turbo or
similar) and by extending cavity insulation some distance below ground level (Figure 1). These measures
were not applicable to the raft and pile so, to compensate, deeper thicknesses of insulation were
considered as well as the use of edge insulation and thermal blocks (A=0.11 W/mK) to support the inner
leaf under the slab.

Whole ground floor U value

Ground floor whole U value is highly dependant on perimeter to area ratio. The Derwent house type is
used as an illustrative example here because that house type is available in mid, semi and detached
variants. As mentioned, the original foundation detail developed by the design team was a strip footin
with 65mm insulation under the slab. This detail achieved whole U values of 0.23, 0.24 and 0.25W/m“K
for the Derwent mid, semi and detached variants, respectively. Although none of these exceeded the
maximum trade-off value 0.26, none reached the ‘elemental’ target of 0.22 W/mzK, either. The difference
in whole U value was a significant factor in the mid and semi Derwent variants attaining the carbon rating
requirement (8.7) and the detached Derwent failing. The research team thought that, although the original
floor design was adequate, it left very little headroom to achieve the whole house energy target,
especially in the detached variants. In light of this, it seemed sensible to slightly increase the performance
of the proposed ground floor details to allow detached variants to comply more easily.

Raft

The preliminary raft drawing showed seven brick courses from slab to dpc. The research team wanted to
fully fill the cavity with insulation down to the slab but there were concerns about ground pressure and so
the builder decided to fill part of the cavity (the lower three courses) with lean mix concrete. If this is the
case, the builder could re-shape the slab to have a thicker ‘toe’ so that there are effectively four brick
courses from slab to dpc without detriment to thermal performance.

Thermal performance improves by increasing insulation thickness from 65mm to 85mm. A further
increase is found when thermal blocks are used at the side of the screed and the floor insulation - an
insulating block improves the psi value of the junction by 29%. These measures are shown in Figure 2.
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Figure 2: Raft with 85mm under-screed insulation, thermal blocks between slab and inner leaf (actual
dimensions of raft dependant on structural considerations).

Using a raft that has four courses to dpc, thermal blocks and 85mm insulation raises the carbon rating of
a Derwent detached from 8.64 (fail) to 8.72 (pass) compared with the original strip foundation design.
SAP rating also rises one point to 105. The whole floor U value improves from 0.25 (strip) to 0.21 W/m?K
(raft) in the Derwent detached.

Pile

The pile foundation was constructed from driven piles, pile caps and a ring-beam. Some piles were
already driven at the time of the study and so it was not possible to continue the cauvity fill down to a
sufficient depth to alleviate thermal bridging in these constructions. If later foundations are constructed
deeper in the ground and extra (thermal block) courses placed between the ring-beam and floor level,
then the cavity created could be filled with insulation at that point. Again, the ground pressure may limit
the height of this cavity fill below dpc. However, this under-build construction option may be may be more
expensive than simply adding extra insulation, the next option considered.

The preliminary pile foundation design (by Parkman) had 65mm insulation below the slab and no
perimeter insulation. The site Project Manager first alerted the research team to the fact that piles would
be used when he asked them about perimeter insulation. He realised that the pile foundation was
different from the original strip design and had no edge insulation and wondered what difference it would
make to the thermal performance. The research team instinctively replied that perimeter insulation should
be used and that further investigation would be made using computer modelling. However, the effect of
the edge insulation was not as pronounced as expected.

The complex shape of the ring-beam and the pile cap made it impractical to snugly place perimeter
insulation anywhere but at the top 200mm. Even if it were practical, the ring-beam itself extends well into
the cavity, allowing significant bridging through the structure.
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To compensate the unavoidable thermal bridge through the ring-beam, the under-slab insulation was
increased to 100mm with 100mm edge insulation on the inner side of the ring-beam and thermal blocks
supporting the slab (A=0.11W/mk), see Figure 3. It can be seen that the thermal block (many isolines)
makes a significant contribution to the thermal performance while the perimeter insulation (only one
isoline) does not.

Figure 3: Pile foundation with edge insulation.

This interesting finding is confirmed in Figure 4 which shows the same model but with the perimeter
insulation replaced by soil. In this particular instance, counter-intuitively, perimeter insulation does appear
not offer any benefit. This material could therefore be OMITTED and the cost of supply and fit could offset
the cost of the extra thickness (100mm)of under-slab insulation.

Figure 5 shows where material cost and labour savings can be made on site. All perimeter insulation in
the pile foundations is not necessary PROVIDED a thermal block is used under between the slab and the
ring-beam.
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Figure 4: Pile foundation showing no difference when perimeter insulation removed.

Figure 5: Unnecessary insulation.

With these measures, the pile foundation gives a whole floor U values of between 0.18 to 0.21W/mK, all
better than the elemental target of 0.22W/mK. This just about allows compliance with the carbon rating of
8.7 (pass) in the Derwent detached compared with 8.64 (fail) with the original strip foundation.
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The pile foundation has more thermal bridging than the raft foundation. To compensate for this, the pile
has a greater thickness of under-slab insulation (85mm for the raft, 100mm for the pile). The result is that
the centre floor performance of the pile is better than the raft but this is balanced by the better edge
performance of the raft.

Pile foundations already constructed

Some plots (7 — 14 inc, Area 3) have already been constructed. If the block between the ring-beam is
replaced with a thermal block (A=0.11) then these foundations will comply with the EPS. The perimeter
insulation can be left in or taken out as required.

Domestic Performance Calculator results

The nominal ground floor U values and the psi values of the ground floor junctions were input to the
Domestic Energy Performance calculator to calculate whole U values and carbon ratings. The summary
of U values is shown in Table 1. The details were optimised with the detached variant of the Derwent in
mind and both proposed details have a whole U value of 0.21W/m?K which is slightly better than the
elemental requirement. These values are for the Derwent type only — other house types may have other
U values depending on form, perimeter to area ratio, etc.

Table 1: Ground floor whole U values (W/m?K) obtained with three foundation types and three
variants of the Derwent house type.

(Note: different U values may be obtained in other house types).

Strip Raft Pile
Mid Derwent 0.22 0.17 0.18
Semi Derwent 0.23 0.18 0.19
Detached Derwent 0.25 0.21 0.21
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Summary of recommendations

Raft foundations

85mm rigid urethane insulation under the screed.

Insulating block (A=0.11W/mK) between slab and inner leaf.

4 brick courses from dpc to toe of slab (unless sloping ground levels dictate otherwise).
Leave out occasional bricks at low level to allow later cleaning of cavity droppings.

No insulation required underneath the raft.

Pile foundations

100mm rigid urethane under-slab insulation.

No perimeter insulation necessary.

Thermal block between slab and ring-beam ESSENTIAL.

Leave out occasional bricks at low level to allow later cleaning of cavity droppings.

Pile foundations already completed, plots 7891011 12 13 14

Strip

These plots are all Derwent terraces and therefore achieve the energy standard easier than other
variants. However, it is imperative that the block between the ring-beam and the slab is thermal
block (A=0.11W/mK, Thermalite Turbo or similar).

Perimeter insulation already fitted can be left in without detriment but is not needed for future
plots.

The original detail should be revised by the design and research teams to achieve parity with the
performance of the new raft and pile details proposed in this paper. Improving floor U values
slightly will provide headroom and help some detached dwellings which struggle to comply with
the energy standard.

Construction specification

If these proposed details are accepted, the design and research teams will incorporate these details into
the Construction Specification and Stamford Brook Working Details.
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Appendix 9: Effect of windposts on wall thermal performance

Page 141 of 157



Stamford Brook — Deliverable 4: APPENDIX 9 V. 10 — July 22 2005

Thermal bridging through windposts

David Roberts, 11-10-04

In answer to the query on windposts, the thermal bridging through them is quite small. One reason is that,
although the windpost is stainless steel, the bulk of it is in the internal masonry leaf. The insulation layer is
only bridged by the ties which are 2.5 x 20mm in section. Since they only appear every three
brickcourses, the total amount of steel penetrating the insulation is small. Another reason is that the
overall length of windposts is small compared with other junction details.

Figure 1. Section through wall showing L-shaped windpost in the inner leaf and the ties penetrating the
insulation layer (see Appendix 1).

| calculated the psi value to be 0.0099 W/mK' (see Appendix 2). This means that on a Calder which has 5
windposts at a storey height of 2.4m, the total extra heat loss will be 5 x 2.4 x 0.0099 = 0.1188W/mK,
translating to a whole wall U value change from 0.253 to 0.256 W/m2K.

Conclusion
| think installing the windposts will have negligible effect on the dwelling thermal performance.
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Appendix 1: Photo of windpost
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Appendix 2: Calculations

Psi value through windpost

David Roberts 11th October 2004,

Introduction

The windpost consists of a vertical angle built inta the bl

ockwork connected to stainless

sieel ties which bridge the insulation layer and into the brick outer |

eaf. There is a 25mm

| gap between the L of the angle and the cavity face of th

e blockwiorl

k, zee plan.

The tie is 2.5mm X 20mm. The angle is 125 X 70 X 4.

Therm results | |

Twio models were made, one showing the tie anly and one showing the angle only.

Heat loss through each was calculated and then added together to obtain a psi
value for a metre length of windpost.
I
Windpost calcs
Ll all 0.2300 | Wim2k
LI tie only 02572
LV angle anly 0.2375
|
psi through ties
Dimensions of the tie are 2.5 (y-axis) x 20mm (z-axis).
In the z-axis, there are 1000520 = 50 widths of tie in one meter length
| | 0072 f | g0 | = 0.00054 4

ties spaced at 2Z25mm vertically hence 4.5 ties per metr

e len

th.

0.0005 X 4.5 = 0.002445 | Wimle
psi through
angle
Angle runs entire length of windpost.
0.0075 | WWimb
total per metre length of windpost 0.0099 | Wimk

Page 144 of 157




Stamford Brook — Deliverable 4: APPENDIX 10 V. 10 — July 22 2005

Appendix 10: Thermal performance of eaves detalil

Page 145 of 157



Stamford Brook — Deliverable 4: APPENDIX 10 V. 10 — July 22 2005

Thermal performance of eaves detail

as designed and as constructed

David Roberts 1-11-04

Introduction

An eaves detail drawing 6050b has been issued recently (the research team received copies by post 7-
10-04). The psi value through this newly-designed junction is not quite as good as the earlier eaves
designs (e.g., drawing 020). In some ways the detail now more closely resembles current construction
practice rather than an EPS08 robust detail.

In addition, the eaves detail actually constructed on plots 13/14 is different to the design in a way that
further reduces the amount of insulation in the junction.

Eaves detail drawing 6050b

The psi value of the eaves junction is now 0.066 W/mK (originally 0.04 W/mK in drawing 020) which
equates to a whole roof U value of 0.1908 W/m?K for a Derwent detached. This is slightly outside the
trade-off requirement of 0.19 W/m?K. Semi and terraced variants may meet the requirement as they have
less length of gable junction. The Therm drawing of this detail is shown in Figure 1.

Figure 1: Therm drawing of detail 6050b.

The reason for the increase in psi value is due to the reduction in insulation thickness in the junction
compared with earlier robust details drawings. The minimum distance across the insulation layer is from
the top of the wall plate diagonally across to the top of the truss chord just underneath the centre of the
first row of tiles as shown by red arrows in Figure 2.
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Fig 2 Truss birdsmouth 50mm into cavity (as drawing 6050b). Red arrows indicate minimum insulation
thickness through the junction.

Eaves construction plots 13/14

On site, the minimum insulation distance across the insulation is even shorter than shown on drawing
6050b. This is because the truss birdmouth was constructed to fit snugly up to the wall plate (Figure 3)
whereas in the drawing, the birdsmouth overhangs 50mm into the cavity (refer back to Figure 2).

Fitting the birdsmouth to the wall plate is the industry norm and so the truss manufacturer should be
made aware of the requirements for this type of roof detail. Indications suggest that the truss
manufacturer supplied trusses to a length taken from construction plans but not from the robust detail
drawing which shows the overhang.

Figure 3: Roof as constructed with birdsmouth on wall plate.

When the insulation layer is reduced further by the space needed for the ventilation, the width of
insulation at this narrowest point is only about 75mm. This compares with a distance of 105mm in the
6050b drawing and 150mm on an earlier robust detail (020).

Conclusion and recommendations

e Drawing 6050b is at the trade off limit for thermal performance in a cold roof (with 250mm
insulation) and would benefit from further design iterations to improve thermal bridging through
the junction.

e The actual construction of the eaves does not match drawing 6050b, resulting in additional
thermal bridging.

The truss supplier should be made aware that the truss overhangs the wall plate and should and provide
trusses with the necessary structural performance and/or connection plate.
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e

STAMFORD BROOK
Homebuyer energy & environmental information

The low-energy dwellings at Stamford Brook have been designed to minimise
greenhouse gas emissions and be environmentally friendly.

Environmentally friendly

The dwellings achieve a predictive Eco Homes rating of “excellent”.

The dwellings are constructed where possible with environmentally-friendly products and materials.

No materials affect the ozone layer.

Sustainable timber is used throughout.

Greenhouse gas emissions are a third lower than houses built to the 2002 building regulations and by more

than one half compared with 1995. At this level of performance, the cost of space heating is less than the cost

of domestic hot water.

= Water efficient taps, toilets, showers, pressure controllers save water and also energy and costs.

= Materials & paints have been selected to minimise odours/emissions in the home (low VOC, low
formaldehyde etc).

Comfort through thermal insulation
= The dwellings have high levels of thermal insulation in walls, floors and roofs.
Very high performance timber windows are fitted as standard.
The dwellings require very little space heating to achieve thermal comfort.
Low space heating means low greenhouse gas emissions from electricity and gas use.
The insulation layer is designed to reduce cold spots and improve thermal comfort.

Free heat & light
= The layout of the entire site is designed to optimise free heat and light from the sun.
= Each dwelling has been positioned to minimise overshadowing from other dwellings.
= Houses have been orientated so that most windows face approximately south, again maximising free heat and
light from the sun.

High quality construction
= Each dwelling has to pass a strict air pressure test.
= There are fewer micro-gaps and cracks in the structure which otherwise would allow costly heat to be lost from
the building.
= There will be fewer uncomfortable cold draughts from doors, windows, loft hatches etc.
= The air pressure test also confirms high quality construction throughout.

Advanced ventilation systems
= Advanced ventilation systems will provide consistently fresh air in all rooms.
= The windows will still open as normal, if required.
= Condensation will be reduced.
= There will be a feeling of freshness in the air.
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The Leeds Metropolitan University research project

A Research Team from Leeds Metropolitan University has been actively involved in the design and
construction of the homes at Stamford Brook. Their research project is funded by the DTI and the Office of
the Deputy Prime Minister. The main focus is the reduction of greenhouse gas emissions from dwellings in-
use. Everyone involved in Stamford Brook, from architects to tradesmen, have been asked about their
experiences in the design and construction of the homes. Now the team would like to ask the home owners
what they think.

Everyone can contribute to the research project

Homeowners will be asked to contribute their ideas, experiences and opinions on living in a low energy
home. This will involve short interviews about comfort conditions and energy use.

Ten special home owners
In addition, ten home owners will be invited to take part in a year-long study

where unobtrusive temperature and air quality sensors will be placed in their homes to measure actual
performance over the twelve month period.

t@ leeds

metropolitan 4
// university =

STAMFORD BROOK
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Appendix 12: Householder ethics documentation:

1) Introductory letter
2) Information to householders

3) Householders agreement
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1) Introductory letter

Dr David Roberts

Centre for the Built Environment
Leeds Metropolitan University
Brunswick Building

Leeds

LS2 8BU
d.roberts@leedsmet.ac.uk
0113-2831713

Dear
Stamford Brook Energy Efficiency Project

I am very pleased to hear that you have expressed an interest in taking part in the Stamford Brook
Energy Efficiency project.

In order to take things further | need to arrange for you to meet me or one of my colleagues so that we
can discuss what will be involved. To this end, | or one of my colleagues will be contacting you within the
next few days to arrange a convenient time.

If in the meantime, if you have any queries or are no longer interested in being involved, please contact
me. My contact details (phone, email, postal address) are at the top of this letter.

Yours sincerely

Dr David Roberts
Project Manager
Centre for the Built Environment

Leeds Metropolitan University
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2) Information to householders

STAMFORD BROOK ENERGY EFFICIENCY PROJECT
HOUSEHOLDER MONITORING PROGRAMME
INFORMATION TO HOUSEHOLDERS

Thank you for expressing an interest in the Stamford Brook Energy Efficiency Research Project. In order
to proceed, it is important that you are clear about what your participation will involve so that you are in a
position to make an informed decision as to whether you wish to take part. This information sheet
accompanies the householder consent form.

General Information

As you will know, all the houses on this estate have been built to much higher energy efficiency standards
than most modern houses. In order to find out how much of a difference this advanced standard makes to
occupiers as well as to the environment, researchers at Leeds Metropolitan University are carrying out a
research project to monitor how the houses perform over the next year. The project is funded by the
Government, the National Trust and the Developers and is part of a larger project that has looked at how
the houses were designed and constructed.

Your involvement

Your house will be one of about 10 houses that we would like to monitor in detail for the next 12 months.
Monitoring will be carried out by manual reading of your utility meters, and automatic sensing and data
recording and will not require any action by you. Data from the sensors will be stored hourly in a small
data logger placed nearby. The data will be downloaded to the University on a weekly basis via a special
project mobile telephone connection. The following detailed measurements will be taken:

e Temperature and humidity - A small temperature/humidity sensor will be fixed in the main
bedroom, kitchen, living room, bathroom, en-suite bath/shower (if present). This will help to assess
how comfortable the house is.

e Carbon dioxide — A sensor will be placed in the main bedroom. Its purpose is to help to assess
the effectiveness of the ventilation system.

e Nitrous dioxide — A sensor will be placed in the kitchen so that the effectiveness of ventilation in
the kitchen can be assessed, particularly in relation to gas cooking.

e Electricity consumption — This will be measured by manual readings from the main electricity
meter every month. In addition, a separate meter (next to the ventilation unit) will measure how
much electricity the ventilation system uses and a small current meter will measure the electricity
used by the electric oven. The additional meters will be read automatically and the data
transmitted to the data logger.

e Gas consumption — As with electricity, manual readings will be taken every month from the main
gas meter with further gas meters on the supply to the gas boiler and gas hob. These meters will
be read automatically and the data transmitted to the data logger.

e Heating for central heating and hot water — One heat meter will be installed in the main hot
water supply pipe and one in the main central heating flow pipe. This will show how much heat is
being used for space heating and how much for water heating. In combination with the information
on gas consumption it will enable the efficiency of the heating system to be established.
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| am sure you appreciate that it is important not to move or obstruct the sensors, as this would affect the
measurements. If you do need to move a sensor, for example if you are redecorating or moving some
furniture, then please contact the research team who will be happy to move it for you.

In addition to the above we may wish to carry out an infrared survey of your home. This consists of a
series of infrared photographs that show the main heat loss paths from your house. This will be discussed
with you before it takes place and you will be asked again for your permission before it takes place.

Most of the sensors and meters are battery operated but two sensors (carbon dioxide and nitrous dioxide)
will require access to a wall power socket. The location of this will be agreed with you when the
equipment is installed and you will be reimbursed for the cost of the electricity consumed.

Interviews

At the beginning, during and at the end of the project, researchers will carry out interviews with you to get
your views on your home and other aspects of energy efficiency. You may also be invited to participate in
focus groups with other residents, researchers, the developers and the National Trust.

Contact

The monitoring arrangements have been designed so that we minimise the need to go in to your house.
Once the system has been set up we will not require access unless a sensor or meter needs to be
maintained or you request a visit. However we will need to gain access to the main utility meters. These
are installed in boxes which are accessible from outside. We will visit your property once a month to read
these meters. We will tell you approximately when visits are to take place and at each visit we will leave a
card to inform you that we have taken readings, what the readings are and which member of the team
took them. The card will have a contact number so that you can raise any queries you may have.

If for any reason we need to gain access to your house we will contact you to make an appointment.

All researchers will be employees of the University and will have passed all necessary security
clearances. You will be provided with photographs and contact details of all the researchers. Researchers
will carry University ID cards with them at times.

Anonymity

We will take all reasonable steps to preserve your anonymity and we will respect your privacy at all times.
When producing project reports and other publications based on the research, the data that we collect
from your home and from the interviews we conduct with you will be presented in an anonymous form.
This means that we will not provide any information that would positively identify your home, you or any
member of your household.

We are bound by the terms of the data protection act and, unless you give your permission, we will not
disclose any information we hold about you or your household to any one outside the Leeds Metropolitan
University research team. Your data will be held at the University and will be held securely.

At the end of the project we intend to preserve the data we collect in a data archive. However, in order to
preserve your anonymity, all your personal details and information that identifies your home will be
deleted.

Withdrawal

We fully understand that you may change your mind about being involved in the project and would
reassure you that you are free to withdraw from the project at any time. If you feel it necessary to
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withdraw, all personal information will be deleted and if requested all research data relating to your house
will be deleted also.

Your Property

Researchers will treat you, your household and your home with the greatest of respect and will take care
to ensure that your property is not damaged in any way.

Further Information

Thank you for your interest in the project. If you have any queries please contact myself of one of the
team at Leeds Metropolitan University.

Professor Bob Lowe, r.lowe@leedsmet.ac.uk, 0113-2831724

Leeds Metropolitan University
Centre for the Built Environment
Brunswick Building

Leeds

LS2 8BU
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3) Householders agreement

STAMFORD BROOK ENERGY EFFICIENCY PROJECT
HOUSEHOLDERS AGREEMENT

I have read the householder information sheet and have been verbally briefed on the requirements and
procedures of the project. | agree to participate as an:

(delete as appropriate)

a) intensively monitored household (fully monitored house and interviews)

or

b) Type 1 extensively monitored household (monitored meter readings and interviews)
or

c) Type 2 extensively monitored household (monitored meter reading, summertime temperature/humidity
monitoring and interviews)

Address:
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