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University of East Anglia
The Enterprise Centre
Exemplary Low Carbon Building



OJEU Design Competition

Project: “‘The Enterprise Centre’
AKA ‘Exemplar Low Carbon Building Project’

Client: University of East Anglia (UEA)

Key Stakeholders and Partners: UEA, InCrops, Norwich
Research Park (NRP), European Regional Development
Fund (ERDF), BBSRC, BRE, Fraunhofer IWM, Kingston
University

Funding: ERDF, UEA, NRP, BRE & BBSRC

Single Point Delivery Team

Morgan Sindall - Contractor

Architype — Architect, Passivhaus Designer, Embodied Carbon
BDP — Structure & MEP

Churchmans — Landscape Architect
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The Brief



‘A World Class Building’ - Exemplary Academic and Workspace Environment

‘Gateway to the University’ and sympathetic to Earlham Park Context

Flexible, Adaptable and Ability to hold Conferences and other Events

Showcase of Sustainability

d

100 Year Design Life, including adaptation for Climate Change

Passivhaus Certification

Breeam Outstanding

Very Low Embodied Energy and High Sequestered Carbon: Ultimate Aim to be
‘Carbon Sink’

Focus on Local Supply Chains

High Use of Renewable Materials

Soft Landings and 3 Year Post Occupancy Evaluation
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Demonstration and Business Support Delivery
Built Environment Centre Demonstration and Exhibition Area
Dynamic Testing Suite - Built Environment
Offices for Business Support (ERDF & NRP)

Lettable Floor Space
Hot Desk Area
Start-up Units
Expansion Units

Academic Teaching and Learning Space
300 Seat Lecture Theatre
Seminar Rooms
Social Work Areas
Offices



The Context
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Aerial Photo of Site from the West; VADD
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The Competition Response
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STRUCTURE

‘Breftstapel’ is used for the

- walls. It's a high strength

solid fimber construction

system, which is super low

embodied energy and
needs no glue or metal

- fixings. It Is made from
. local imber sourced from
Thettord Forest

Larsen frusses sil
outside the Brettstapel
system forming a
‘duvet’ layer. The
frusses are filled with
hemp insulation to
achieve the U-values
required for Passivhaus



CLADDING AND RENDER

A striking feature is
the thalch cladding
which marks the
enfrance fo the
building. Long straw

thotch panels made

in barns around
MNarfolk have baen
brought fo site,
bringing thatch info
the 215t cenfury

: The lecture thealre

! s finished with lime

= render which creates
- a light and reflective
; surface



NATURAL INTERIORS

Local joiners are
helging to build :
timber slaircases, with -
hardwood treads and
handrails that are '
rabust and resilient

Highest quality Glulam
frames are used inside
the hulldlng. Thesa
create flexible spaces
that are warm, textural
and super eco

Acoustic ceilings
| will be made from
... Troldtekt, which is o
* high performance and
visually interesting
wood-wool material







Competition Masterplan



Competition Ground Floor Plan







PASSIVHAUS RS ;

* Mechanical ventilation

The NRP Enterprise Centre will be designed  with heat recovery

to achieve Passivhaus cerlification, which © (MVHR) is used to
provides a comfortable internal environment : provide fresh air to all
along with radically reduced energy usage. . spaces. Additional
Designing to meet Passivhaus requires - summer ventilation is

- provided by opening
windows and louvres,
stack effect and high-
level exhaust

altention to key design features.

Triple glazed windows
allow beneficial

solar gain and good
dayli hﬂnF as well as
good insulation levels

..............................................

A continuous |
airfightness layer is (L
detailed around the .
building
.................................... 'l '
s _ l
.. = =

. Super-thick insulation
. is wra pdpecl all the way
: around the building in
» a'duvetl’ layer




Winter Strategy Summer Strategy

North South Section



Design Response






STAGE 1 INCEPTION AND BRIEFING

B2 Review past experience

-The Good, The Bad & The Ugly

MORGAN ARCHITYPE
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STAGE 1 INCEPTION AND BRIEFING

B2 Review past experience

-The Good, The Bad & The Ugly
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PHPP model completed to assess fabric thermal efficiency

Preliminary calculations completed to assess gas vs district heat

Design was developed to a high level of detail to ensure compliance with PH

Passive House Verification
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VERIFICATION PAGE EXTRACT FEOM FIFF_ SHOWING CUREINT RESULTS



A total Primary Energy of 120kWh/m2.a
will be achieved

This figure includes grid loses at a rate of
x2.6, and is before renewables inclusion

This figure includes all electricity use,
including small power and HVAC.

o -
250 ¢
x 190 kWh/m2.a
reduction
2 200
-
E
£ 150
=
100

Key factors to achieve this target
include:

*Extremely efficient HVAC systems
*Energy efficient lighting and
sensible controls

*Good daylight design

*Optimised kitchen design
sEfficient thermal energy supply
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Typical Education UEA NRP Building Frankfurt Passivhaus
(Predicted) School (Actual)

PE
D

30

Primary Energy Demand

H Valn, kiR mla

UEA NRP Building (Current PHPP
Breakdown)
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Losses

Gains
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LifeCYCLE by Franklin + Andrews

Data base system for recording all building
components in a conventional QS measuring way,
with additional capital & lifecycle Carbon added to

this — suitable for a fully design building Carbon

calculation only.

RAPIER by Architype

Rapid modelling tool to asses the impacts of design changes
on Cost, Carbon & Energy, optional analysis can be done in

minutes — suitable for early design stage Carbon calculation

through to detailed design.




Deskiop, Laptop,
Mobile, Tablet

Powaerful cloud
based processing

Rapid results
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Hemp Insulation
-173,000 kgCO2e

Thatch Cladding
-28,000 kgCO2e

Timber Structure
-1,821,000 kgCO2e




kgCO2e

Carbon Storage

*This would reduce to -43 kgCO2e/m2 if
TRADA figures for sequestration can be
used, which would mean we have designed a
carbon sink



UEA - Low Embedied Enorgy

Embodied vs, Opsmaticnal - cumulaiive kgCO2e emissions
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Lifecycle Embodied Carbon Emissions by Building Element

Total o
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Future Climate Analysis



UEA Colin Harpham, produced reference
climate data through UKCIP for 2030 —
2080 based on a medium forecast of
carbon emission reductions and translated
into PHPP format.

Architype input the data and compared
four climate change scenarios.

BDP validating with a dynamic model
inputting the weather files as TRY, again
produced by UEA.

Weather 1 and Weather 2 files are not
produced.

MED CO2 mitigation scenarios used as
gave the most stable results



Summary Results

Total CO2 emissions over 87 yrs for different cooling

strategies
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But....This doesn’t take account of Embodied Carbon...



Operational Results + Typical Embodied Carbon

LCA CO2 emissions, operational & typical embodied, for

different cooling strategies
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16

14

12

10

»

D

N

2013-2019

2030

PHPP Energy Use to 2080

Year

2050

2080

I cooling load
I Heating Load
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Construction Stage



Ground Floor & Foundations






Alternative designs and 60-year life cycle costs

Design Base Case Al 1 Alt 1(A) Alt 2 Alt 3
decision
Energy Mains gas Anaerobic Anaerobic Air source District
source £1,786,000 digester + digester + heat pumps heating
mains gas district heating | £1,954,000 | £1,771,000
£1,842,000 £1,850,000
Building Fermacell wall | Plasterboard
overheating board
£77,000 £97,000
Roof covering | Metal roof + | Membrane Membrane
and PV crystalline PV | roof + roof + thin
£295,000 crystalline PV film PV
£267,000 £302,000
Window All wood Wood frames
frames frames + aluminium
£963,000 external facing
£745,000
Hard Purbeck stone | Resin gravel + Resin gravel Purbeck stone
landscaping + timber deck | timber deck throughout throughout
£1,013,000 £1,029,000 £887,000 £880,000
Internal LED (with CFL/T5 (with
lighting some CFL/TS) | some LED)
£285,000 £356,000
Floor finishes | Mixed scheme | Wood flooring Carpet tiles
(carpet, wood, | throughout throughout
lino) £902,000 £347.000
£532,000

Lifecycle Costs



Time Wisighted Non Time weighted

Flogr construction Total, kgCO2/m2  Total, kgCO2/m2

Wool/Polpmaide carpel 609,42 116376
Carpet Tiles = Nylon ?00g/ml 485,15 92536
Carpet Tile - [nterface Hewga Y36 345.59 65467
Lina Floor 44,35 Ti.24
Tirnkser Mosar ~30.10 ~28.90

100 ear Lifecycke Carbon Analysis of Flor Finishes

Carped Tike = Inierface Houga 725



Complete Floor Construction Lifecycle Carbon Analysis

Tirme Wesghlad to FAS 2050
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Timber Frame
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Thatch
Wheat Straw & Reed
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Reclaimed Iroko Cladding
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Fit Out



Architype =]

CONSTRUCTION MATERIALS INTERNAL MATERLALS Bioresin cladding ideas

EXTERMAL CLADDING

.'1
: __ﬂ;‘ 1

FPRECGAST ﬂl
FOR 277LIM

MBT REMDER SYSTEMS B65
supphy £130-140 installed

ECONOVATE ECOMNOBLOCK
£1/ block

2

METTLE FARRIC

o

Al

JACHION IMS

w185 naturalia

IBSTOCK ECOTERRE unfired

RESISTA E45/m2 supphy
clay -

—
- s

onadls Axchite Rainshadow

TRESPA £45/m2 supply

HEMPCRETE BLOCK

[ P |




Elab

INTERNAL MATERIALS
URESSCTNRRS, W .

MOSES WALL TILES

EXTERMAL ELEMENTS
HYDRODUCT 200

Bioresin cladding Ideas
BIOTEX

EXTERMAL CLADDING

i

MEDITE TRICOYA £25/m2
Supply

win1ES naturalia 1SN

ona33’ Richlite Hainshadow ROUFKRETE

PORCELAIN FLOOR #F WALL
TILES

COCO MATTIMNG - HADLEIGH

LOCAL EARTH PARODUCTS

w182 UPKM Profl Composite WOOZEN (WOOD FLOUR) FAKRO FLAT ROOFLIGHTS

CLAYTED CLAY BOARL
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Enhanced Handover



Soft Landlngs and 3 Year POE
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Completed Building
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Passive House Verification

Passivhaus
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BREEAM
Outstanding

BREEAM" UK

|



In Occupation

All office suites and co-working desks are either
contracted or under firm commitment

Tenants range from the built environment sector to finance
and business to business development companies
Co-working desks sold to a number of companies who
have come into the building to meet with our earliest
arrival tenants

Currently there are 4 virtual tenants with the likelihood of
more

12 different reservations for conferences, including up to
next summer

21 room bookings taken, including some which have
already taken

Students now in the building



Press Coverage

Local Hero

Architype’s low-energy Enterprise Centre
at Norwich Research Park pairs vernacular
materials with Passivhaus principies
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UEA Lifecycle Carbon Vs Typical University
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GEARING UP FOR 2020
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