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Dulwich College

Located in South East London

75 Acres

Over 40 buildings including a boat house and
Qutdoor Centre in Wales

e 1900 Pupils Baby room to year 13
. e Over 500 staff




Gas usage

8,000,000.00

7,000,000.00

6,000,000.00

5,000,000.00

4,000,000.00

Gas usage (kwh)

3,000,000.00

2,000,000.00

1,000,000.00

19/20 20/21 21/22 22/23 23/24 24/25
Fiscal year



(Gas actions

-w

‘. Temberatu re » settings




Electricity usage
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Electricity actions
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Scope 1 and 2 emissions

Scope 1 and 2 emissions
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Potential future projects

Hydrogen
Data
Centre _ »_
Solar Panels
Air Source
Heat Pump
Voltage Ground Source

Heat Pump

Battery Boreholes
Storage

optimisation



The emissions iceberg

Franchises Food Business travel

Upstream leased ~Waste Capital pyrchased goods &
assets Ei

Downstream leased

of sold End of life sold
s  products
transport




CO2e tonnes
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Fuel related emmissions & \Waste

B Staff commuting

& Student commuting

Total emissions
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® Food 8 Non-Food purchases B Capital Goods

B Outings & expeditions & Staff business travel B Boarding student travel

W |nvestments & Other



Student activity
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Engagement and Collaboration
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ou can judge a school by its library.” — Dr Joe Spence



A New Lower School Library
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A: Enhanced Existing
B: Wellbeing Block

I -

C: Junior School Hall
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Bubble chart, total life-cycle impact by resource type and subtype, TOTAL kg CO2e

Hover your mouse over legends or the chart to highlight impacts. Bubble minimum and maximum sizes constrained for readability

Earth, masses and stones
Doors, windows and parts

i Coatings and pastes
©) Installations and systems

Energy o SHEY.P
Annual energy use (kWhr/m2/yr)

0 o S0 100 150 200 250
Typical Building Stock in 1990 _ 1
[ :
Typical Building Stock in 2030 _ 1
NB1: Baseline — [
NB2: Fabric First _ [ ] -£200,000
NB3: Fabric First + MVHR _ | ] £100,000

NB4: Flbn:FimoM\MRONutPump-J £700,000

£1,200,000

NBS: Fabric First + MVHR + Heat Pump + CLT .v]

New build parts only. Existing parts not included in this analysis.

™ Heating (gas)
W Heating (elec)
* Hot water (gas)
Hot water (elec)
# Cooling (elec)
Lighting (elec)
® Aux (fans and pumps) (elec)
* Equipment (e.g. computers)

(elec)

¥ PV generation (elec)

Sustainable Design Strategies




Key:

Continuous thermal insulation
without thermal bridges

Airtight building envelope

High performance doors and
windows

Exhaust ‘stale’ air

I
l
T
.
\’ Air source heat pump O )

1
Intake ‘fresh’ air :
11
1
1
W - !
Cross ventilation :
) - I-. I
) _ o
Controlled solar gain . L&
! 4 1
* Rainwater attenuation 2 N
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Delivering the Strategy
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Post-Occupancy Evaluation
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BACKGROUND

* Joined the projectin 2019 at Stage 2, working through to completion

* Our services covered:
* Building Services
* Acoustics
* Sustainability / Net Zero Carbon

2019 2021 2024
eStage 2 eStage 4 eCompletion
® ® ® ® ®
2020 2022

*Planning Application *VE period
eStart on site



DESIGN PROCESS

* Net Zero Carbon (NZC) requirements started to inform the design
at Stage 2

Operational Energy Prediction
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DESIGN PROCESS

Operational Energy

Upfront Embodied Carbon

65 KWh/m?/yr

625 kgCO,/m? (A1-A5)

()

Building
Fabric

Passivhaus
principles

Optimised
glazing

Solar control
glazing

4

Hot Water

Electric

instantaneous

water heaters

A =

Heating Cooling Ventilation

Air source heat Automated Automated

pumps openings openings
Free cooling MVHR

VRF heat pumps

Lighting
Good daylight

Low energy
fittings

Daylight
dimming

|-
Security

Eco mag locks

Low power
mode CCTV
cameras



CHALLENGES

e U PS killi ng Energy Consumption BMS Data

* New process for design team

* New process for contractor team and
suppliers 120000

140000

* Metering

* Not all meters are logging 50000
* Some meter data is incorrect /

kWh

* Overall lack of confidence in data eoee

40000

20000

0
27-Jul-24 04-Nov-24 12-Feb-25 23-May-25 31-Aug-25 09-Dec-25

== PB1 == DB1 DB2 DB3 DB4 Lift




SUCCESSES

Dulwich College LSL Building: As Built Upfront Embodied Carbon (kgCO2e/m? GIA)

® Structure
® Architecture
m MEP Systems

= Site Operations




LESSONS LEARNT

* |CT Classrooms have “kill”
switches to turn off computers,
but this doesn’t suit the SN

Buildings Standard

school’s current ICT policies

* Multi-phase nature of the
project means current users
need to understand how the
building was designed and why

* Lessons learnt have informed
our input into the UK Net Zero S
Carbon Buildings Standard and i
our own Beyond Net Zero
whitepaper

www.maxfordham.com/practice-people/journal/max-fordham-beyond-net-



THANK YOU

David Montgomery - d.montgomery@maxfordham.com
Senior Engineer
Max Fordham LLP
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Mulberry Academy

= Client: London Borough of
Tower Hamlets / DfE

= Education provider:
Mulberry Academy Trust

= Main Contractor: Kier
Construction

= GlA: 12,280sgm

= 1,150 pupils: Six form entry
+ 6th form

= Completion: Summer 2024

= Passivhaus Classic
Certification

» Qperational zero carbon
enabled
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Site context “

KEY

Bus routes

..... Cycle Superhighway
-------- Quiet route cycle path

NRilINGE EKIER



Challenge: e ||
Constrained site  ESEEa ~ |Fawy

= Multiple stakeholders +
overlapping project
requirements

= Party wall issues

= Very limited construction
access

ARLHIYPERCAISISS




Technical Delivery A i

=773

= Integrated site logistics
= Constant quality preparations Nl = B B 'jﬁ

» Resilient neighbour relationships

ARCHITYPE /PERFURMEN 320192
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PH Performance LDSS TRELLIS SPIGOT THERMAL BRIDGE

1.1/ GRAPHICAL OUTPUT

Material Key Isothermal Temperature Key
erc

Form factor (HLA / TFA): .
= 1.53 [target 2.5] S . W
Total thermal envelope:
- 13,276sqm
Envelope in ground / party wall:

= 3,550sqm / 377sgm

Thermal bridge % of heat loss area

= Circa 12% [target <5%] -

Isothermal cut away through trellis spigot

174_interior (normal), horizontal heat
flow_0.13

120_concrete density 2400 kg/m3_2

&
|

21_polycarbonate_0.2

11_stainless steel
(austenitic/aust.ferritic)_17

151_insulation_0.035_W/mK

170_exterior_0.04

Isothermal with grids shown Material inputs. Wire frame, assembled, exploded iso

ARCHITYPE /EERF UM %15




PH Performance

Form factor (HLA / TFA):
= 1.53 [target 2.5]

Total thermal envelope:
= 13,276 sgqm

Envelope in ground / party wall:
= 3,550 sqm / 377 sgm

Thermal bridge % of heat loss area
= Circa12% [target <5%)]

ARCHITYPE /PERFURMaN 920158
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A-Spagious Environment for
Tl Spacious: Minds
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