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Wilmcote House Overview

o Pre-retrofit: description & problems

 Client Aspiration: deep retrofit, why
enerPHit?

e Tender Contract: design & spec:

 Building Contract: design & build to
EnerPHit

« Contractor + Subcontractor Design
Development: air-testing, thermal
modelling, ventilation, sequencing

« Retained Electric Heating
e EnerPHit compliance?

e On-site progress
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Wilmcote House Existing

sustainableBYdesign Jﬂ/‘ Keepmoat

e 3 x 11-storey blocks connected by
open balconies with lift access

« Bison Reema pre-cast concrete panel
construction
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e Built 1968

« 100 3-bed maisonettes + 7 1-bed flats
—all social housing, no leaseholders

« Owned and managed by Portsmouth
City Council

 Electric hot water and space heating

(Gas supply removed due to panel
construction)

« Security problems open deck, balcony
arrangement
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WiImCOte House COndition sustainableBYdesign | 4 Keepmoat

e Cold and damp internal living
conditions created by 1960’s design &
construction

« Exacerbated by all-electric heating
costs — creating fuel poverty

« Maintenance costs driven by
condensation & water ingress

o Concrete repairs to existing panels if
left exposed to weather

 Security problems open deck, balcony
arrangement — difficult to re-decorate

« Area housing office re-location from
ground floor

« Demolition not an option

ukpassivhaus condition
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The Deep Retrofit Strategy sustainablesvdesign | 4 Keepmoat

e Fabric First, super-insulated thermal
and weather-proofing over-cladding |
concept |

* Improved Air-tightness

|

e Efficient mechanical ventilation with
heat recovery (MVHR)
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* Integrated EnerPHit approach
incorporating thermal performance,
air-tightness & ventilation
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 Enclosed secure balconies and
walkways

Living room

* Retained, reduced electric heating

* Promote the benefits (extra space, very®
low bills, comfort)

ll(p assivhaus retrofit strategy
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Addressing concerns one-by-one

e Can’t afford to heat

No control over temperature

Mould in wardrobes/poor health

Drying clothes a problem

Falling objects/child safety

No hot water when needed

No security

« Unloved visual appearance

ukpassivhaus
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EnerPHit fabric reduces space heating
demand by 80-90%

EnerPhit stabilises temperature

Heat recovery ventilation and warm
surfaces

Flexible balcony/sunspace design

Enclosed walkways

Add showers and well-insulated HW
system

Controlled access to enclosed walkways
(shared private space)

“Like living in a new building”

retrofit strategy
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Ove ra I I Ret rOfit P ro posa I s sustainableBYdesign ﬂﬁi Keepmoat'

e External wall insulation and new
pitched roof supported on ‘exo-
skeleton’ steel frame

* Parge-coat airtight barrier to road-side
elevations , ply-supported membrane
to garden-side

* Triple-glazed windows and doors

e Efficient mechanical ventilation with
heat recovery (MVHR)

* Enclosed secure balconies and
walkways

* Retained, reduced electric heating with
new hot water cylinders & showers

- Tender design (by ECD architects & Carter Clack engineers)
ukpassivhaus BN (by Eco areh ¢
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Contractor Design Portion

Outside the green line, but...
All new and modified structural works
External building fabric

Air barrier implementation & Air
testing

MVHR installation

EnerPHit compliance

SbyD: lead designer
Encraft: PH consult
Curtins: structural engineer

Greenwood: MVHR design & install

ukpassivhaus
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Testing the Design in PHPP

Simplified Model (pre-tender)
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passive solar gains
intemnal gains
mAnnual Heating Demand
= Thermal bridge credit
not useful heat gains
Ventilation

Exterior Door
Windows
Staircore

]

W Floor slab / basement ceiling

mRoof/Ceiling - Ambient
Exterior Wall - Ground

W Exterior Wall - Ambient

= Thermal Bridge Heat Loss

Energy balance heating (monthly method)
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Thermal Bridge Modelling
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Heat FIUX Black = no heat flow
White = high heat flow

(Heatflow through materials)

00 44 838 131 173 11_9| 263 306 350 wim2

Detail | Two tie back
Rgfal b;v;)m;eata:aves Modelled Uwai | Modelled Umain roof &-value
M4 level — infill

tmber roofover | 0,138 W/m?K | 0.060 W/m?K | 0.092WIK fo

u  EeEes

Full model showing all materials Model showing only steel and concrete

Cloze

psi External -0.57 W/mK|
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Full model showing boundary conditions Model showing heat flow
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EnerPHit Fabric Specification

Building assembly overview

Windows (as installed)
Exterior walls

Roof

Floor slab

Sheltered End
Thermal bridges - Overview
Thermal bridges Ambient

Perimeter thermal bridges

Average therm. envelope

Average U-Value
[W/(m?K)]

0.928
0.139
0.127
2.447
0.337

Y-Value [W/(mK)]
0.029

-0.348

0.555

ukpassivhaus
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The Prima ry Energy Challenge sustainableBYdesign 4Keepmoat’

ific building demands with reference to the treated floor area

{4 H e Specific bui
ln In dl Vldual Cases Wh ere a Treated floor area 3119.6 | Requirements Fulfilled ?*
ve ry h I g h p r I ma ry ene rg y Space heating Heating demand 19 KWh/(mZa) 2£t KWhi(m3a) yfs

Heating load 12 wim®
dem an d iS n ecessar}/} th is /im it Space cooling Overall specif. space cooling demand KWhi(m®a)
Cooling load Wim?
value can be exceeded after Frequency of overheating (-25°C) | 01 %
Primary energy m“‘;z;“‘g-.p‘m':.‘;; ] ﬁ:g“_”;:ﬂi;‘:"'mw' 179 kWhi(m?a) 125 kWhi{m3a) no

agreement with the Passive DHW, space heating and auslry lctioty | 126 kn/('a)
. . Specific pnimary energy reduction through solar electricity Kth{mza} - -
HO Use Instltu te- For th IS, Airtightness Pressurization test result ne, | 1.0 1i/h | 11/h yes
. . . * empty field: data missing; '-": no requirement
evidence of efficient use of
electrical energy is necessary,

With th e excep tion Of eXiStin g been determined following the PHPP methodology |E[elen |

and based on the characteristic values of the building. Surname: Issued on:
The PHPP calculations are attached to this application. |Brown | |21/[] 8/2014 |

electricity uses for which an — A —
improvement of the electrical

efficiency by means of

upgrading or renewal would

prove uneconomical over the

lifecycle.”

EnerPHit building retrofit (according to heating demand)? no

Contractor Design Evaluation
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BIM or CAD tra nSfer? sustainableBYdesign | 4 Keepmoat

146 - Section Details*

Contractor Design Evaluation
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HOW DO You O\IerCIad ThiS? sustainableBYdesign | 4 Keepmoat
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Ove r-CIadd | ng Strateg |es sustainableBYdesign | 4 Keepmoat
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HOW Do You OverCIad ThiS? sustainableBYdesign j" Keepmoat'

* Review construction ¢ (A)
sequencing ~'.—M”_"m—1 -
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How Do You OverCIad ThiS? sustainableBYdesign ,l‘i Keepmoat'

e Review construction

sequencing }
. Inc-re.ase to.leltance zorTe to | P::::m)
existing building openings T | S
. . . . ' MOF Window Surroend (P20/200) |
* Simplify air-tightness O
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How Do You OverCIad ThiS? sustainableBYdesign ,l‘i Keepmoat'

e Review construction
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Passivhaus Contractor Team Up-Skill sustainablesvdesign |4 Keepmoat

* EnerPHit Risk register

* Design stage assessment

* Project management checklists

* Desktop buildability reviews

e Buildability workshops

* (Quality assurance champion training

* Tool box talks to provide basic training
for site trades

e Change management sign off

* Intermittent site inspections and site
inspection reports

* Contractors declaration proforma

Contractor Team
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F urt h er Ai r Te Sti ng sustainableBYdesign | 4 Keepmoat
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Co-pressure tedling set-up in internal pressure top, No. 108

Wiimcote House

T Speed control to fon
Common external pressure top

L L i s

Speed

e -n-’
Gauge (3) Gauge (2) Gauge (1) Airflow

interncl pressure top, No. 92 i fon, No. 38 only

Speed control to fan Iw
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Heat Recovery Legend
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\/entillation strateav

Ventilation Requirements from Part F: Internal rooms with no openable window should be provided with the Intermittent Continuous
minimum extract rates, either by intermittent or continuous extract. It will take longer to purge when using Kitchen 60l/s =216m*/h  13l/s = 46.8m°/h
the continuous extract option. wcC 6l/s = 21.6m’/h
Ventilation Guidelines in PHPP: Target continuous extract rates are the high rates i.e. to be delivered on the Continuous (High)
“boost” setting. Normal ventilation rates to be ~30% lower such that the average whole building ventilation Kitchen 60m?/h
rate works out to be around 0.3ach. There is a risk of dry air if the ventilation rates are too high. Bathroom 40m’/h

WC/Utility 20m’/h

Window /
opening to
replace air
extracted by
cooker hood BEDROOM HALL
\ Supply Air Transfer
Air Zone
\ Zone
p—— 4 u,

KITCHEN

Extract Air
Zone

Gaps beneath internal doors 215mm above FFL
Maximum air transfer speed <1m/s
e.g. For door width, 0.9m and air flow rate, 46.8m’/h
Air transfer speed = 0,963m/s

uk

A

o

Intumescent vent
through kitchen door
needed if extract
rates are high

Optional
cooker hood
extractor to

mimic
openable
window:
humidity and
temperature
controlled +
damper for
air tightness
and fire
protection
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BUILDING THE ‘EXO-SKELETON’

- Light gauge steel substructure
between primary frame

* Insulate behind, between and
over

« Air tightness has to cross ties
on courtyard facade

sustainableBYdesign
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PASSIVHAUS WINDOW INSTALL sustasnaientaesion | 4 Keepmoat

Exterior, awaiting final external Interior, with air tight

Insulation and render membrane awaiting
dry lining




LIVING ROOM EXTENSIONS sustainableBYdesign | 4 Keepmoat

Temporary wall
separates work zone
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LIVING ROOM EXTENSIONS sustainableBYdesign | 4 Keepmoat

Upstand structures
crushed in-situ and .,
removed ]




LIVING ROOM EXTENSIONS sustainableBYdesign | 4 Keepmoat

New floors extended to facadwr ™
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BOOSTED EXTRACT REQUIREMENT sustainablesvdesign | 4 Keepmoat

- Extract triggered by boost
ventilation

- Dampers locked during normal
operation

- Some loss of excess heat from
cooking

- Air tightness achievable if seals
between duplex risers (where
redundant ducts removed) are
made effective.
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MVHR INSTALLATIONS sustainableBYdesign | 4 Keepmoat

Celling mounted ducts and plenu

Pre-insulated intake/exhaust d,fhcts i
just fit above door

| Heat éxehanger in
cupboard
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Where are we nOW? sustainableBYdesign | 4 Keepmoat
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