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Scenarios

Base Case:

0.3 ACH nat vent, 1 ACH mech extract, 84 Wh/K per m2 capacity, 0.3 ACH 

night purge, 2.4m shade on south windows, 4.76 W/m2 IHG.

Gas heating generator with 95% efficiency and heat pump cooling with 

COP 3.

Simulations run to compare:

1. Base case

2. Base case without mechanical extract in summer

3. Base case with 2 ACH summer natural ventilation

4. Base case with Heat Pump efficiency of COP 4 (400%)

5. Base case with 2 massive surfaces (108 Wh/K per m2 capacity)

6. Base case with all massive construction (204 Wh/K per m2 capacity)
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Detailed Results
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Detailed Results
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Detailed Results
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Summary Results
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But…

• Does not take into account embodied 
carbon to achieve heavy weight 
construction!



Operational Results + Embodied Carbon
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But…

• What if it gets colder?

• Do sensitivity analysis – Manchester is 
consistently on average 1 degree C 
colder than Norwich each month.



Cold Weather Sensitivity Analysis
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Our Solution - Materials

Masses of local 
sustainably sourced 
timber to lock up 
carbon

Low carbon slab 
and FF screed with 
70% ggbs cement 
replacement to 
minimise carbon 
impact of slab



Our Solution – Nat. Ventilation >2ACH

Large window opening 
(reversible) to allow >2ACH

Openings behind louvres
on GF to allow large open 
area without security risk

Stack ventilation via central 
atrium



Shade Optimisation

Analysis into shade optimisation for future climate scenarios.

Simulations run to compare:

1. Shade length, L

2. Shade height above window, H



Shade Length Optimisation
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Shade Length Optimisation
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Shade Height Optimisation

Based on 1.9m long shade on south windows.

1.9m 
fixed

v
a

ri
a

b
le



Shade Height Optimisation
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Shade Height Optimisation
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Potential Solutions for Flexibility

1. Increase Density 2. Move Shade Up / Down

3. Increase / Decrease Porosity
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Plan View Indicating Louvres Extent
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South Facade Timber Louvre Option
1

Stainless steel rod connection to roof overhang @
3600mm ccs, to SE spec

Connection to glulam beam TBA. Glulam @
3600mm ccs

Rod connection TBA

Lateral position of stainless steel rod to be
determined by SE, to be vertical and to SE
specification

Junction between dissimilar metals (rod to
flashing) to be protected to prevent corrosion with
plastic washer or proprietary coating.

Stainless Steel fixing bracket detail back to
Sarket outer board onto Larsen Truss wall
construction. See plan detail DD107 Item 3
for plan of wall construction.
No connections can penetrate outer
insulation zone unless thermally broken to
declared phi value.
Refer to SE drawing SK 130718 for details.

Anodised aluminium flashing
strip, H72/1

Continuous, seamless
jointed, anodised aluminium
fascia and capping profile,
H72/1

Timber LVL at 1.8m ccs, approx. 120x75mm, to
be determined by SE/supplier. Wider section
permissable where beams coincide with rods (but
not to be made deeper).

approx. 345x50mm LVL
beam, to be determined by
supplier

3mm anodised aluminium, H72/1
capping ontop of LVL beams, formed to
fully weather protect support louvre and
allow rod connection through.

Rubber gasket between metal channel
and LVL

Insect mesh and silicone sealant
to joints top and bottom

SS fixing channel projects past
capping above to prevent drips
landing on the timber fin

Fixings from behind

Local timber fins, G20

For details above refer to DD108

For window/wall details refer to DD104

For window/wall details refer to DD103

3D Sketch
7

Potential Solutions for Flexibility

Flexible timber design that 
allow future adaptability

Space  for potential future 
vertical roller shading



Our Solution – Heat Gains

• Lecture theatre almost no south glazing and has ASHP cooling integrated

• High occupancy rooms on north façade

• Optimised shading every where else (designed for future adaption)



DHW Estimation for High Occupancy

• Very high occupancy building – 575 people time average over occupied hours

• Makes PHPP very sensitive to DHW estimation

• Wolfgang’s suggestion to base on existing building use



• 3 non-heating periods considered

• estimated DHW usage at ~1l/p.d ~ 14kWh/m2.a
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PE Tracker

• Key time input has been for IT 
procurement advice

• Also time spent on café design



PE Strategies

• LED screens rather than projectors

• Low energy racks and servers

• Enclosed display fridges

• Task focussed lighting to 

BS EN:12464



On Site Yesterday



1st Batch of Windows


