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Scenarios AR[:H'TYPE

Base Case:

0.3 ACH nat vent, 1 ACH mech extract, 84 Wh/K per m? capacity, 0.3 ACH
night purge, 2.4m shade on south windows, 4.76 W/m? IHG.

Gas heating generator with 95% efficiency and heat pump cooling with
COP 3.

Simulations run to compare:

Base case

Base case without mechanical extract in summer

Base case with 2 ACH summer natural ventilation

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

Base case with 2 massive surfaces (108 Wh/K per m? capacity)
Base case with all massive construction (204 Wh/K per m? capacity)
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Thermal Mass in Depth AREH'TYPE

Structure Partition Floors Specific heat capacity of different
- i construction options for NRP

250

150
]00 I
0 I : : :

As Designed (light With Sand Filled  With Concrete With Concrete
weight with Walls Floors Floors & Sand
Fermcell partitions) Walls

B bre

N
o
o

Specific heat capacity, Wh/K per TFA(m2)

(4
o

ukpassivhaus
conferencezo




Detailed Results AREHITYPE

Base case (lightweight, 0.3 ACH Base case - without mechanical
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Detailed Results AREH'TYPE

Base case - with 2 ACH summer Base case + 4 COP cooling
nat vent 4.50
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Detailed Results AREH'TYPE

Base case + 2 Massive surfaces Base case + All massive

(walls) construction
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Summary Results AREH'TYPE
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Total carbon emissions per m2 to 2100, kgCO02/m2
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Total CO2 emissions over 87 yrs for different cooling strategies
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Base Case = 0.3 ACH Base case - summer Base Case + 2 ACH Base Case + Base Case + 2 Base Case + All
nat vent, 0.3 ACH boost (no mech vent summer nat vent  Increased efficiency  Massive surfaces  massive construction
night purge, 1 ACH in summer) cooling, COP 4 (walls)

summer mech boost,
med/light weight
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. Does not take info account embodied
carbon to achieve heavy weight
construction!
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Operational Results + Embodied Carbon

LCA CO2 emissions, operational & embodied, for different cooling
strategies
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Base Case = 0.3 ACH Base case - summer Base Case + 2 ACH Base Case + Increased Base Case + 2 Massive Base Case + All massive

Total carbon emissions per m2 to 2100, kgCO2/m2

nat vent, 0.3 ACH night boost (no mech vent in summer nat vent efficiency cooling, COP surfaces (walls) construction
purge, 1 ACH summer summer) 4
mech boost, med/light
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But...

*  Whatifit gets coldere

* Do sensitivity analysis — Manchester is
consistently on average 1 degree C
colder than Norwich each month.
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Cold Weather Sensitivity Analysis

2013 Annual CO2 emissions for different cooling strategies,
MANCHESTER
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vent, 0.3 ACH night boost (no mech vent in summer nat vent efficiency cooling, COP 4 surfaces (walls) construction
purge, 1 ACH summer summer)
mech boost, med/light
Weigghtcase
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Our Solution - I\/I@terials REH'TYP

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

......
.....
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Openings behind louvres
20N GF to allow large open

— Nat. Ventilation >2ACH AREHITYPE

AukpaSSivha;]us‘ 7\ - Large window opening
conference (reversible) to allow >2ACH




Shade Optimisation

Analysis into shade optimisation for future climate scenarios.

Simulations run to compare:

ot o

1. Shade length, L
2. Shade height above window, H
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Shade Length Optimisation AREH'TYPE

2013, Overhang length effect on CO2 emissions pa
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Shade Length Optimisation AREH'TYPE

2070, Overhang length effect on CO2 emissions pa
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Shade Height Optimisation

Based on 1.9m long shade on south windows.
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Shade Height Optimisation

2013, Shade height impact on CO2 emissions

ARGHITYPE
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Shade Height Optimisation

2070, Shade height impact on CO2 emissions

ARGHITYPE
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Potential Solutions for Flexibility AREHITYPE
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1. Increase Density 2. Move Shade Up / Down
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Our Solution — Heat Gains AREH'TYPE

* Lecture theatre almost no south glazing and has ASHP cooling integrated
* High occupancy rooms on north facade

*  Optimised shading every where else (designed for future adaption)
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DHW Estimation for High Occupancy AREH'TYPE

* Very high occupancy building — 575 people time average over occupied hours
" o Thomas Paine Study Centre
*  Makes PHPP very sensitive to DHW estimation How it Works

Wolfgang's suggestion to base on existing building use March 2012

Martin Ingham
UEA Low Carbon Innovation Centre and Build with CaRe
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Data-mine Thomas Paine DHW Use
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PE Tracker AREHITYPE
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ARLHITYPE

PE Strategies

* LED screens rather than projectors

* Low energy racks and servers

* Enclosed display fridges

University of East Anglia - NRP Enterprise Centre
Energy Distribution - Evening

e Task focussed lighting to
BS EN:12464
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On Site Yesterday . AR[:HITYPE
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1st Batch of Windows AREHITYPE
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