Innovation
- In a squeeze!

Rumford Club
17 November 2011

Hywel Davies

Technical Director —
Chartered Institution of
Building Services Engineers







The Squeeze



“Retire? Not ‘til we're 70” Squeezed middle classes
plan to keep on working to bail out their children”

Wages as a proportion of GDP, 1955 to 2008, percentages
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http://www.newstatesman.com/blogs/the-staggers/2011/02/wage-squeeze-benefit-tax



Water

'‘Winter drought' could mean hosepipe
bans next year

The first winter drought in almost a decade could
mean water rationing in certain parts of Britain over
Christmas and hosepipe bans in the coming year.

Daily Telegraph, 15™" November 2011



Energy supply

The £200bn energy investment fantasy

Will the UK’s largely foreign-owned energy industry
find £200bn to meet the 2020 targets for renewable
energy usage and carbon reduction?

Following the Government’s proposed electricity market reform, the
Secretary of State for Energy and Climate Change, Chris Huhne, seems to
think — or certainly hopes — so. The Coalition’s energy policy is, after all,
very much a continuation of the previous government’s policy.

For all that, £200bn remains a staggeringly large sum of money. It will fully
finance other supposedly unaffordable projects several times over:

21 London 2012 Olympic Games,

33 Queen Elizabeth Class aircraft carriers,

clearing the UK’s budget deficit with room to spare for tax cuts.
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What’s in the current policy mix? Who leads on what?

EPBD @
recast

DEFRA
Allowable

solutions

/ Renewables

/ Energy Efficient systems

/Energy Efficient equipment
Reduce demand for energy \

DECs and Air
conditioning
inspections

Building
Regulation

“Zero”
Carbon
buildings

Planning

Energy
‘related’
Products



UK commitments to zero carbon

= Government committed to zero carbon homes
from 2016

= non domestic buildings zero carbon from 2019

= changes to Energy Performance of Buildings
Directive agreed In 2010, set a final deadline for
“nearly zero energy” buildings by 2020

=Hence consultation package on changes to Part
_ to come into force in 2013 are currently being
orepared




We are getting towards the limits:

e Current technology can only go so far
* notional building approach stretching?
* Relative vs. Absolute
 How far can SBEM take us towards
“nearly zero”?
But there is room for further gains in

the 2013 revision

12



“If you always do what you always
did, you’ll always get what you
always got!”

Mark Twalin

The first man to write a novel
(Huckleberry Finn) entirely on a
typewriter



“We can't solve problems by using the
same kind of thinking we used when we
created them.”

Albert Einstein



So what’s to do?



Innovation

“An innovation is the implementation
of a new or significantly improved
product (good or service), or
process, a new marketing method,
or a new organisational method in
business practices, workplace
organisation or external relations. *
OECD



So what might
iInnovation look like?












So what might
Product
iInnovation look like?



Confidence call \Valkie Talkie to go ahead




Innovation?
Novelty?

Fashion?
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How might policy drive
Innovation?
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BIM and COBie
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Current key energy policies for buildings
= Building Regulations

— “zero carbon” new build

— reducing emissions from existing buildings
"EPBD Recast

— “nearly zero energy” buildings — new and refurb!
= Green Deal

— Installing energy efficiency measures in existing

buildings

=" [ncentives to install renewables through

— Feed In Tariff for electrical installations

— Renewable Heat Incentive for heat supplies

= Green Investment Bank to fund low carbon activity



“Zero Carbon”

= What might “zero carbon” look like?
= What does “nearly zero energy” mean?

= Can we build and deliver them?
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ZERO CARBON DEFINITION [
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Zero Carbon =

Allowable
solutions

On-site low/zero Carbon

carbon energy Compliance =

(and connected heat)

Energy efficiency

Zero Carbon Hierarchy: stepped progress towards a workable definition
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User group members

X Soft Landings means designers and constructors staying Download Framework
Australia / New Zealand involved with buildings beyend practical completion. This will
assist the client during the first months of operation and
beyond, to help fine-tune and de-bug the =ystems, and
ensure the occupiers understand how to control and best use

their buildings.

Support services

The BSRIA Soft Landings User Group e o Eree dewnload of the Soft
Joining the User Group will help you apply Soft Landings. It LE!ﬂdiI"IgS Fr_amework

will act as a forum for clients and project teams to share experience and learn good practice from (simple registration

other practitioners. Membership includes: required)

s free attendance at quarterly briefings and zeminars

s involvement in the development of additional Soft Landings guidance, such as reality-
checking tools, cost management tools, model contract clauses, and additional worksheets

s half-day project assistance from BSRIA, such as project team facilitation, programming
and cost planning

View frequently asked guestions about Soft Landings and the BSRIA user group.

Annual subscriptions are £850+VAT (£550+VAT for BSRIA Members). For more information and
to join simply download the leaflet and subscription form, complete and return to BSRIA.




So what might
Organisational
Innovation look like?
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Thank you for listening

Any questions?



From Design to Reality

= A case study

= Aided and abetted by Bill Bordass



Design intent to reality: perspectives
1: the design claim, as published

Annual COz emissions of energy use in a low-energy office building
kgCO./m? Treated Internal Floor Area at UK ECON 19 CQ, factors of 0.19 for gas and 0.46 for electricity

<< Onsite renewable supply << >> Building energy demand >> expressed as CO:z
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10 20 30 40 50 60

f0 80 90 100 110 120 130 140

Mixed mode head office

15 kg CO2/m?

claimed performance

BENCHMARK for
good practice Nat Vent Office ==

BENCHMARK for good praclice
air-conditioned office ==

BEMNCHMARK for typical
gir-conditioned office ==

i Heating+hot water gas (normalised)
B Heating and hot water - electricity
B Refrigeration and heat rejection
W Fans, pumps and controls
Lighting
i Office equipment
= Catering and vending
H Other electricity
2PV eontribution (deduct)
= Gas for catering




Design intent to reality: how the gap widens

2. the basis for the design claim

Annual COz emissions of energy use in a low-energy office building
kgCO./m? Treated Internal Floor Area at UK ECON 19 CQ, factors of 0.19 for gas and 0.46 for electricity

<< Onsite renewable supply << >> Building energy demand >> expressed as CO:z

-10 0 10 20 30 40 50 860

Mixed mode head office
claimed performance

Mixed mode head office
design information for claim

BENCHMARK for
good practice Nat Vent Office ==

BENCHMARK for good praclice
air-conditioned office ==

BEMNCHMARK for typical
gir-conditioned office ==

f0 80 90 100 110 120 130 140

15 kg CO2/m?

I I 21-6 kg CO2/m?

i Heating+hot water gas (normalised)
B Heating and hot water - electricity
B Refrigeration and heat rejection
W Fans, pumps and controls
Lighting
i Office equipment
= Catering and vending
H Other electricity
2PV eontribution (deduct)
= Gas for catering




Design intent to reality: how the gap widens 3:
what it said in the log book supplied at handover

Annual COz emissions of energy use in a low-energy office building
kgCO./m? Treated Internal Floor Area at UK ECON 19 CQ, factors of 0.19 for gas and 0.46 for electricity

<< Onsite renewable supply << >> Building energy demand >> expressed as CO:z

-10

Mixed mode head office
claimed performance

Mixed mode head office
design information for claim

Mixed mode head office
design estimate in log book

BENCHMARK for
good practice Nat Vent Office ==

BENCHMARK for good praclice
air-conditioned office ==

BEMNCHMARK for typical
gir-conditioned office ==

10 20 30 40

f0 80 90 100 110 120 130 140

i Heating+hot water gas (normalised)
B Heating and hot water - electricity
B Refrigeration and heat rejection
W Fans, pumps and controls
Lighting
i Office equipment
= Catering and vending
H Other electricity
2PV eontribution (deduct)
= Gas for catering




Design intent to reality: how the gap widens
4. actual performance in use, before fine tuning

Annual COz emissions of energy use in a low-energy office building
kgCO./m* Treated Intermnal Floor Area at UK ECON 19 CO, factors of 0.19 for gas and 0.46 for electncity

<< Onsite renewable supply << >> Building energy demand >> expressed as CO:z
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Mixed mode head office
claimed performance

Mixed mode head office
design information for claim

Mixed mode head office
design estimate in log book

BENCHMARK for
good practice Nat Vent Office ==

Mixed mode head office
actual use in 2006 before fine Wwning

BENCHMARK for good praclice
air-conditioned office ==

BEMNCHMARK for typical
gir-conditioned office ==

10 20 30 40

f0 80 90 100 110 120 130 140

i Heating+hot water gas (normalised)
B Heating and hot water - electricity
B Refrigeration and heat rejection
W Fans, pumps and controls
Lighting
i Office equipment
= Catering and vending
H Other electricity
PV contribution (deduct)
= Gas for catering

=




Components of energy performance: 5
designers need to influence “unregulated” loads!

Annual COz emissions of energy use in a low-energy office building
kgCO./m? Treated Internal Floor Area at UK ECON 19 CQ, factors of 0.19 for gas and 0.46 for electricity

<< Onsite renewable supply << >> Building energy demand >> expressed as CO:z

-10

Mixed mode head office
claimed performance

Mixed mode head office
design information for claim

Mixed mode head office
design estimate in log book

BENCHMARK for
good practice Nat Vent Office ==

Mixed mode head office
actual use in 2006 before fine Wwning

BENCHMARK for good praclice
air-conditioned office ==

BEMNCHMARK for typical
gir-conditioned office ==

10 20 30 40

f0 80 90 100 110 120 130 140

i Heating+hot water gas (normalised)
B Heating and hot water - electricity
B Refrigeration and heat rejection
W Fans, pumps and controls
Lighting
i Office equipment
= Catering and vending
H Other electricity
PV contribution (deduct)
= Gas for catering

Here over half the CO2

comes from the server room

and the kitchen: less than

3% of the floor areal!






