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Overview of the Client Brief:

. Bring together the Schools of Medicine, Health Sciences and Psychology
. Sensitive to context — ecology and heritage

. Contribute towards reducing the University’s carbon footprint

. 13,000sgm of teaching, research and support space

. 2,400 occupants

. BREEAM ‘Excellent’

. EPC ‘A’and DEC ‘A

Carbon Reduction Context: Environmental Sustainability Strategy to 2015

. 60% carbon emissions reduction by 2020
. Develop and refurbish the estate to minimise carbon
. Increased energy efficiency in operation

. Improved communication about carbon and energy savings.
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Maurice Shock Building vs Centre For Medicine
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Why Passivhaus?

* Proven ability to deliver low energy buildings

* Low base energy demand

* Prioritises user comfort

« Walls 0.13W/m#k

* Roof 0.13W/m?/k

e Floor  0.13W/m?k

» Airtightness Target: 1m3/m%/hr @ 50Pa (0.33 ac/h)
» Treated Floor Area: 9,863m?

» Exposed thermal mass to regulate internal temperatures
» Ground Air Heat Exchange labyrinth

 District heating

* PV solar renewables
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Planning Context

* Adjacent to locally listed building

» Conservation Area

* Listed Fire Station Cottages

*  Protected trees on site boundary

*  Protected views

* Risk of overshadowing

* Loss of open space & playing fields
*  Ecological impact

»  Concerns over car parking provision

*  Bomb shelter & archaeology
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Design Approach

. Demolish bomb shelter - provide new football pitch
. Increase site biodiversity
. Respect Regent College

. Face the University and mark the start of the campus

. Provide an efficient plan form

. Maximise passive measures

o e e
e

P g




LEICESTER

WILLMOTT DIXON

UNIVERSITY OF @ } AssociatedArchitects




UNIVERSITY OF Y . )
LEICESTER $| wmm:fmxon AssociatedArchitects

ETTEETEE
Ground Floor Plan
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First Floor Plan R
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Building Cross Section

Medical School (Hlup Foara

Headth Sciences

Feychology

Atriurn including Foyer, Exhibfion Space,

Infarmal Leaming and Recepbon

1. “Lelcesier Medics Teaching Seminar Roam”
(Medical Teaching Room)

13. Medical Taaching Room

18, Medical Teaching Room

5. DDP Teaching Room

35. Wedical Teaching Room

41. Medical Teaching Roam

45 Long Informal Learming Space

47, Faraday Peychology Lab
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§3. Psychology Lab
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Second Floor Plan

2. Medcal School [Blus Hooms)
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Maximised Daylight

[ East Rooms
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Double Lobby Arrangement
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First Defence Against H'ea't Loss
Unheated lobby / Revollving Doors / Heated lobby
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Atria
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Atria




UNIVERSITY OF . .
LEICESTER @ wwm! o AssociatedArchitects

Specialist Spaces
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Teaching Spaces




UNIVERSITY OF b . .
LEICESTER $| it MOTE oon AssociatedArchitects

Teaching Spaces




BUI|dIng Environmental Proposals —— Plant rooms inside Passivhaus ‘TFA’

Shallow floor plates for natural ventilation

Efficient AHUs with Heat Recovery
Rooflights with external shading (distribution within ceiling voids of occupied floors only)

Full curtain walling with brick slip panels
(concrete backing panels for thermal mass))

PV Panels

Active external shading blinds

LCC District Heating CHP in MSB

Green Roof / Brown Roof

Green Wall

Highly insulated cavity wall
to lower floors

- . . Fixed Brise Soleil
PH certified curtain walling

GAHE Labyrinth
Exposed thermal mass in PT frame and wall

Glazed screens for borrowed light
Embedded TABS soffit cooling and UFH to atria
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Thermal Envelope
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Form factor/Compactness
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Masonry Cavity Construction

. 300mm cavity with full fill insulation

. Low conductivity brick ties

. Wet plaster as internal airtightness line
. Windows formed from curtain walling

. Windposts required due to size of openings
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Curtain Walling with Brick Slips

! Masonry 0.11
] Glazing 0.57
Roller blind 0.4
A i boxes
. ' N Openin 0.4
. Single subcontractor responsibility pzfnels °

«  Faster construction programme Brick cladding 0.1

. Tighter tolerances

. PH certified products CW frame 0.85

. . Roof 0.13
. Incorporates vent panels and external shading blinds
Ground 0.13
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Installed Facade vs Factory Tested Mock-Up

Inspection of the fagade mock-up prior to air & water testing at
Wind-techs Telford Facility. Colours and workmanship
benchmark.
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Ground Air Heat Exchanger (GAHE)

» 1.6km of ventilation pipework
» Buried up to 8m beneath the surface

» Lined in silver antibacterial particles to limit microbial growth
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Thermally Activated Building Structure (TABS)

Inter:Slab
Water Cooling
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Airtightness — Partial Testing

Construction Stage DA _ : : ._ : ‘ 3

Sectional air permeability test in a large/complex et 1
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Airtightness result:
Under pressurisation: 1.10 m3/m2.hr
Under depressurisation: 0.98 m3/m2.hr

~10 times better than building regs
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WILLMOTT m"ﬁ?ﬁ&raiser Presentation — January 2013 / 3094 1.1
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Thermal Bridging

* Schedule of thermal bridges maintained by WDES

* WDES did thermal modelling

* Pile caps insulated on all sides, piles not insulated

» Thermal pads included on all steelwork connection-

* GRC cladding changed to insulated render
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Contractor’'s Challenges
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Design and Procurement Stage:
Main contract procurement route — Single stage D&B ?

Sub-contractor procurement — design responsibility and timing?
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Contractor’s Challenges
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Design and Procurement Stage:
. Simplicity of design and detailing needed
. Material choices for air-tightness and thermal bridging
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Contractor’'s Challenges

Final design:
Standard roof Insulation

AD = 0.038 W/(m-K) ¥ =0.210

Wim.K

During construction continuity
of insulation was checked and
rectified

Y =0.105
Wim.K
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Contractor’'s Challenges

Construction Stage:
. Achieving Passivhaus standard on build quality control measures

. Procurement limitations and PHPP design penalties on large-scale AHUs
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Contractor’'s Challenges

Design and Procurement Stage:

. Integration of insulation to the slab/foundations for multi-storey structures
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Contractor’s Challenges

Construction Stage:

. Programme challenges with ground ducts and piled foundations
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Passivhaus certification achieved 3 Feb 2016...

Designed in 2010 - difficulties sourcing PH products to meet
aesthetic (more available now)

Lack of Passivhaus knowledge & experience amongst
contractors during tender period back in 2013

PHPP proved a useful design tool - testing ‘what if’ scenarios

Individual components have less impact on larger schemes -
able to trade off performance in some areas

But.... don’t get complacent! Constant monitoring of
progress is required - ‘death by 1000 cuts!

Effective communication of key design requirements is more
difficult to achieve on larger sites

Good intentions to do early phased air tests was difficult - but
air testing of sample rig was vital.

PH certification not achieved until after practical completion
but was a requirement of the contract - conflict

Increased capital costs for Passivhaus relative to more
stringent ‘Part L" have fallen

Achieving DEC ‘A’ is a significant challenge - three year soft
landings period
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Soft Landings
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Soft Landings - Translating
Passivhaus/Low Carbon Build to
Low Carbon Operation

- Soft Landings and Passivhaus (needs to go hand-in-
hand).

- Involvement in Soft Landings (final stages of
consfruction, handover and post occupancy support
for 3 years).

Soft Landings issues - Post Occupancy

- Importance of operations and actual use of the m Lighting
building from a energy and carbon reduction strategy m Heating
is paramount. ® Blinds

- Building user training during handover is key A " Fumiture

' OFT LANDINGS = Other

- First time where users, University FM teams and
contractor working together post construction.
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Soft Landings — Building User’s Guide
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Monitoring Building Performance

» The building has over 90 sub-meters.

» The meters record electricity, heat/cooling and water

consumption data on 30 mins interval.

+ Each type of energy use has been benchmarked and is
proactively monitored by Estates Energy Team.
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CfM - Monthly Energy Usage - March 2017
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W Hot water

Heating (Cofely meter)
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Future Monitoring & Management
Issues

= Provide monthly feedback to building users.

» Using automated metering alarms to pick up
anomalies on data and consumption.
= Key ongoing challenges:
= On-going building user engagement
* Maintaining competency of how to use the
building

* |[ssue the first Display Energy Certificate (DEC)
during May 2017.
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