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Welcome.
Net zero carbon.
Delivering the transformation.

Talking:

¥ Questions

Type question here.

Facilitator Presenter Presenter
Ashley Bateson Roger Macklin Eimear Moloney
Partner Associate Director Associate Director

Any questions?
Use the panel provided.
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DESIGN, UNLEASHED - NET ZERO

The new world of Net Zero Carbon.
Virtual event series programme.

Tuesday 4 August
09.30 Making it possible: the Net Zero Carbon challenge & opportunity

Thursday 6 August

09.30 New development, new approach

Tuesday 11 August

09.30  Existing stock: delivering the transformation

Thursday 13 August

09.30 Embodied carbon & climate-conscious construction

Tuesday 18 August

09.30 Keeping track: governance & management
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What is zero carbon
development?

UK-GBC framework defines two
potential targets for net zero:

— Net zero carbon in Construction
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Net Zero Carbon.
Whole life assessment.

DESIGN, UNLEASHED - NET ZERO
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‘80% of buildings
that will exist in
2050 have already
been built’.

UK GREEN BUILDING COUNCIL

https://www.ukgbc.org/climate-change/

DESIGN, UNLEASHED - NET ZERO



https://www.ukgbc.org/climate-change/

National Display Energy Certificate Data



https://app.powerbi.com/view?r=eyJrIjoiY2Y5NTQ5OTctYjIwNi00MjhiLWFjZWMtZTFhNTgzNjg4MTI3IiwidCI6IjczNTBiZDE2LTgyMWUtNDRjYi1iYTgzLTMzNTEyZWM3NjQ5OSIsImMiOjh9

DESIGN, UNLEASHED -

NET ZERO

Total Floor Area

250.80 280,912.00

O

Main Benchmark

OOoOdOooododdnd

Bar, Pub Or Licensed Club

Clinic

Covered Car Park

Cultural Activities

Dry Sports And Leisure Facility
Emergency Services
Entertainment Halls

Fitness And Health Centre
General Accommodation
General Office

General Retail

High Street Agency

Hospital - Clinical And Research
Hotel

Laboratory Or Operating Theatre
Large Non-Food Shop

Long Term Residential

Public Buildings With Light Usage
Public waiting or circulation
Restaurant

Schools And Seasonal Public Buildings
Storage Facility

Swimming Pool Centre

Terminal

University Campus

Workshop

O]

OOOdOnl

Main heating Fuel
| Anthracite
Biogas

Biomass 3 § 3 2 K

Coal

District Heating Average of Total Floor Area
Grid Supplied Electricity

LPG
Natural Gas
Qil

o 204.64

Average of Total Energy Usage (kWh/m2/yr)

65.28

Average of Electrical Fuel Usage (kWh/m2/yr)

137.36

Average of Thermal Fuel Usage (kWh/m2/yr)

1,55

Average of Electric Renewables (kWh/m2/yr)

0.32

Average of Thermal Renewables (kWh/m2/yr)

|
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Office buildings - evidence review of measured energy.

Measured total energy consumption

(kWh/mZ2.yr)

500
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5

Offices - kWh/mZ2.year (GIA)

f

Modern good-practice
air conditioned office
150 kWh/mZ2.yr

O

o O

Zero carbon office target
55 kWh/mZ2.yr
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Getting to zero
in operation.

Follow the
process, but...

DESIGN, UNLEASHED - NET ZERO

ASSESS

® Energy & carbon baseline

REDUCE
® Optimisation & upgrade

GENERATE
@ Onsite options

SOURCE
@ Offsite options

OFFSET
5 ° Displace

remaining

VERIFY NET ZERO CARBON

Declare outcomes and monitor

Assess baseline energy use;
compare with benchmarks/
targets.

Design efficient systems; optimise
performance.

Incorporate opportunities for
generating renewable energy onsite.

Purchase green energy to supply the
building (e.g. 100% renewable
electricity contracts).

Invest in carbon offsets, such as
afforestation/ local carbon displacement
projects.

Monitor and declare outcomes.

10
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ASgI.ESS OFFSSET SOl?I.QCE REDZUCE GENERATE
Getting to zero 1|
in operation. e | - e
But not necessarily NETZERG ENERGY
in that order. SRS © TAKEEFFECT

OFFSET

OFFSET

COST

ENERGY ENERGY

ON-SITE
ENERGY GENERATION
ENERGY

> DAY1

> DAY 30
DAY 90

A\ 4

S DAY 365

DESIGN, UNLEASHED - NET ZERO
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Day 0.
Measurement,
verification and
data analysis.

DESIGN, UNLEASHED - NET ZERO

ASSESS

® Energy & carbon baseline

REDUCE
@ Optimisation & upgrade

GENERATE
® Onsite options

SOURCE
e Offsite options

OFFSET
° Displace
remaining

VERIFY NET ZERO CARBON

Declare outcomes and monitor

Assess baseline energy use;
compare with benchmarks/
targets.

Design efficient systems; optimise
performance.

Incorporate opportunities for
generating renewable energy onsite.

Purchase green energy to supply the
building (e.g. 100% renewable
electricity contracts).

Invest in carbon offsets, such as
afforestation/ local carbon displacement
projects.

Monitor and declare outcomes.

12
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Measure, verify & analyse.

This will expedite the route
to net zero & might even
save you money.

EEEEEEEEEEEEEEEEEEEEEEEE

Measured peak load
21W/m?

Peak power requested

48 W/m?



HOARE LEA (H)

Measurement, verification
and data analysis.

Metering is never perfect at
Practical Completion.
It has to be worked on.

DESIGN, UNLEASHED - NET ZERO
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Day 1.
Offsetting.

DESIGN, UNLEASHED - NET ZERO

ASSESS

® Energy & carbon baseline

REDUCE
® Optimisation & upgrade

GENERATE
@ Onsite options

SOURCE
e Offsite options

OFFSET
5 ° Displace

remaining

VERIFY NET ZERO CARBON

Declare outcomes and monitor

Assess baseline energy use;
compare with benchmarks/
targets.

Design efficient systems; optimise
performance.

Incorporate opportunities for
generating renewable energy onsite.

Purchase green energy to supply the
building (e.g. 100% renewable
electricity contracts).

Invest in carbon offsets, such as
afforestation/ local carbon displacement
projects.

Monitor and declare outcomes.

15



HOARE LEA (k1)

Offsetting.

Gold Standard
https://www.goldstandard.org/

Verified Carbon Standard
https://verra.org/project/vcs-program/

DESIGN, UNLEASHED - NET ZERO
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L B B

Offsetting.
London plan.
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Day 1-30.
Renewable energy.

DESIGN, UNLEASHED - NET ZERO

ASSESS

@ Energy & carbon baseline

REDUCE
@ Optimisation & upgrade

GENERATE
® Onsite options

SOURCE
e Offsite options

OFFSET
5 ° Displace

remaining

VERIFY NET ZERO CARBON

Declare outcomes and monitor

Assess baseline energy use;
compare with benchmarks/
targets.

Design efficient systems; optimise
performance.

Incorporate opportunities for
generating renewable energy onsite.

Purchase green energy to supply the
building (e.g. 100% renewable
electricity contracts).

Invest in carbon offsets, such as
afforestation/ local carbon displacement
projects.

Monitor and declare outcomes.

18
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Renewable energy.

Renewable tariffs

Power purchasing agreements

DESIGN, UNLEASHED - NET ZERO
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100

Variation in 600 600
Grid Carbon
Intensity. 200 >0°
% 400 400
S
2 300 300
E 200 200
5
100 I
0

Current  BEIS 2019 SAP10 CO2 Half hourly & o = g 2 8 S ks
English Grid 2019 CO2 S S ~ S S @ o R
Regs  Emissions e « a P o N o

https://carbonintensity.org.uk/

DESIGN, UNLEASHED - NET ZERO
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Grid Carbon Intensity.
Load shifting.

ADVANCING NET ZERO

CONSUMPTION

0.8

0.7

0.6

0.5

Electrical consumption kWh

04

0.3

SIS
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00.00 04.00 08.00 12.00 16.00 20.00 24.00

CARBON EMMITTED IN THE 24HR PERIOD

6

5

4

Carbon emissions kgCO,
w

5.351kg
1.154kg
[ [
SAP10 annual Half hourly basis Energy storage
average system

CARBON INTENSITY

Carbon intensity gCO,/kWh
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Assess baseline energy use;

i
: é\nz rSg )Elgiarbon - ‘: ‘/: compare with benchmarks/
Day 1 _ 90. targets.
Implementing -
o . . Design efficient systems; optimise
optimisations and L REDUCE e performance.
upgrades.

Incorporate opportunities for
generating renewable energy onsite.

GENERATE

® Onsite options

Purchase green energy to supply the
building (e.g. 100% renewable
electricity contracts).

SOURCE
e Offsite options

Invest in carbon offsets, such as
afforestation/ local carbon displacement
projects.

OFFSET
° Displace
remaining

2| - [ W

VERIFY NET ZERO CARBON Monitor and declare outcomes.

00O
1]

Declare outcomes and monitor

ADVANCING NET ZERO 22
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Don’t underestimate
the gas grid.

‘National Grid plans £10m project to
test hydrogen heating for UK homes'.

ADVANCING NET ZERO
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Operational energy.
Office space.

IT / small power

ADVANCING NET ZERO

.
-------------------------------------------

Server room

24
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SOURCE: GOOGLE

Servers

Cooling

Network

Option 1: traditional solution

o-ogei

Large number of servers with low
utilization and (often) sub-optimal
efficiency

T

Inefficient, small scale cooling
without in-house professionals

Significant network traffic

Energy impact

Option 2: cloud-based solution of the cloud

Smaller number of cloud servers
with high utilization and efficiency

Advanced, continuously
optimized, and highly efficient
cooling systems

Small increase in network traffic
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Operational energy.
Office space.

IT / small power

NNNNNNNNNNNNNNNN

Fans

27
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Operational energy.
Office space.

IT / small power

NNNNNNNNNNNNNNNN

Lighting «-eeeseeneny

Fans

Cooling

28
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Moving fluid around
a building.

Power « (flow rate)?

Half flow rate is eighth power.

NNNNNNNNNNNNNNNN
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Shower and bath tub Kitchen sink Wash basin

Central hot water -
production.

Not often monitored for efficiency.

ssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss

80% of energy can be lost.

- Hot water line

-«+» Cold water line

ccccccccccccccccccccccccccccccccccc

ADVANCING NET ZERO 30
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Lifts. BURN
CALORIES
NOT

Hall call allocation.

ELECTRICITY

Taking the stairs keeps
you fit and helps the
environment!

NNNNNNNNNNNNNNNN
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Controls.

Key considerations:

- Human-centric approach.

— Optimise CONTINUOUSLY.
— Capture the data.

ADVANCING NET ZERO




Day1-365.
On-site generation.

A
.
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Targeting net zero
in existing stock.

Recap.

- Assess the baseline.

- Decide and implement strategy.
— Capture data.

- Optimise continuously.

- Verify.

NNNNNNNNNNNNNNNN
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Thank you.

hoarelea.com
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