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LARGEST AHR PROJECTS THAT HAVE
ARCHITECTURAL GAINED A SUSTAINABILITY
EMPLOYER IN THE ACCREDITATION, SUCH AS
UNITED KINGOM BREEAM, LEED, PASSIVHAUS
OVER
PROJECTS
COMPLETED
ACROSS ALL

SERVICES
WITHIN THE

3 LAST TEN
Specialisms include:

i I YEARS

- Architecture Tl | o o

- Building Consultancy L R '

_ If e e S INTERNATIONAL OFFICES
- Advance Design Ry L i B SERVICING THE REGIONAL m
- Interior Design 5| i e NEEDS OF EASTERN EUROPE,
‘ THE MIDDLE EAST, NORTH

- Urban Design & Masterplanning
_ AFRICA AND THE INDIAN SUB
- Landscape Design : . ; ] CONTINENT 2014 TURNOVER (GBP)




AHR OFFICES

EUROPE

= London

— Birmingham
— Bristol

- Glasgow

— Huddersfield
- Leeds

— Manchester
— Moscow

— Shrewsbury
— Warsaw

ASIA

- Almaty

- Karachi
[Associated Office]

MIDDLE EAST
— Dubai



AHR HIGHER EDUCATION

1. DUBLIN INSTITUTE OF TECHNOLOG
DUBLIN

2. UNIVERSITY OF HUDDERSFIELD
OASTLER BUILDING

3. UNIVERSITY OF YORK
BIO-MEDICINE BUILDING

4. UNIVERSITY OF WEST ENGLAND

5. FALMOUTH COLLEGE
TREMOUGH INNOVATION CENTRE

6. UNIVERSITY OF BIRMINGHAM
MASON HALL

7. THURROCK LEARNING CAMPUS s H‘ HH\ )
ESSEX. UK mulmifﬂm s!zjill H L




AHR HIGHER EDUCATION

1. UNIVERSITY OF LEICESTER
SCHOOL OF MUSEUM STUDIES

2. PLYMOUTH UNIVERSITY
POOL INNOVATION CENTRE

3. UNIVERSITIES OF BATH, BRISTOL §
& THE WEST OF ENGLAND BBSP
ONE

4. UNIVERSITY OF BIRMINGHAM
SHACKLETON HALL

5. UNIVERSITY OF GLASGOW
LAB REFURBISHMENT TO BOYD
ORR BUILDING

6. THURROCK LEARNING CAMPUS
ESSEX, UK

7. CONNELL COLLEGE
MANCHESTER, UK

=

jmm T

=




PREVIOUS COLLABORATIONS WITH MAX FORDHAM ENGINEERS |07

1. MASDAR INSTITUTE OF SCIENCE AND TECHNOLOGY
2010

2. KEYNSHAM CIVIC CENTRE AND ONE STOP SHOP
2014

3. LOXFORD SCHOOL OF SCIENCE AND TECHNOLOGY
2012




RESEARCH PROJECTS WITH UCL [ 08 BRROJECIES

v

m Life Cycle Extension vs. replacement .
of Existing Building

Carbon Management in Design [
and Construction Practice

>

Predicted vs Operational
Performance of Buildings

Climate Change Adaptation

Bm  TSB Metadata project

Over 20 academic papers, UKGBC, AJ100, GreenBuild, CIBSE awards recognition



ARCHITECTURAL FEEDBACK LOOPS

Policy Masterplan Building Component Product



RESOURCE EFFICIENT BUILDINGS

A resource efficient way of providing...

Source: Artist Maria Arceo

... a healthy, comfortable, safe, environment over a building's life span



MEASURING BUILDING PERFORMANCE

onset

"9
P99
LR R R
LR R

N

temp/RH/light/ext channel
S ———

® HOBO® i logger e

Meters and submeters Data logging for IEQ
reconciled °C CO, %RH VOC

Summary (Overall variables)

Air in summer: overall

Image to visitors

Lighting: overall

Needs

Noise: overall

Productivity

7: Satisfactary

7: Very well

Temperaturé 1 summer: ove

Temperatu

Occupier Survey
and interviews



_ DRIVERS FOR BETTER BUILDING PERFORMANCE

££  co,

Climate change Capital and Regulatory Occupant
whole life cost targets experience



_ REGULATORY CONTEXT

ESOS

* *

EPBD

3%

energy savings opportunities scheme

Energy Energy EED Public stock Minimum Energy Energy Savings
Performance of Efficiency refurbishment Efficiency Target Opportunities
Buildings Directive target Scheme

Directive NZEB



DISCREPANCY OF ENERGY REPORTING METRICS

CarbonBuzz

L FER v 1 8 Daoraaceseplattorm

End of Lifa

UoHRIsued



COMPARING APPLES AND PEARS...

CarbonBuzz

| [ | I n RIBA CIBSE platform




COMPLIANCE VS PREDICTING MEASURED ENERGY USE

EPC + All equipment
As Built Appliance

Building IT

& System Lifts

Properties External lights

Special equipment
Etc. see list in CB
Controls




¥ Signup |or Login

I . N | Ian RIBA CIBSE platform

Evidence What you can do Case studies Partners

Home Performance gap

Our figures show that on average, buildings consume between 1.5 and 2.5 times

predicted values
CarbonBuzz will help you close the gap between calculations and actual building

performance

Get Started > Find out more

I |I Technology Strategy Board
-1 ;JIJ Il‘l 160 260 360
/_z /kWh " f"/ coz‘ " _
— ' 3 "
= - s 4
s [
Upload Compare

Download template to gather data Add users to your account Compare your design estimate against



PERFORMANCE GAP | CALCULATED VS OPERATIONAL DATA MEDIANS

7gglreen kggrvgsn

kg CO2/m2/yr

wo . ' J
(89} (142} (31} {97} (10} {3} (14 (12} @ (4 4 (15} (o {0} (1} (1 (1} T (2} (9 (11
Education Offices Residential Mon-domestic Retail Health Transport Civic Industrial Hospitality Sport &

accommaodation Leisure

~GarbonBuzz...

Bunnol on 00 Danrieacsseplatom



SECTOR BY SECTOR DATA | CALCULATED VS ACHIEVED PERFORMANCE

e Calculated
—— Actual

Schools Offices Universities
Heat: 1.48 Heat: 1.59 Heat: 1.2
Electricity: 1.9 Electricity: 1.71 Electricity: 2.3



ACTUAL VS DESIGN COMPARISON: QUOTIENTS

250
200 M EPC (modelled)
? DEC (measured)
£ 150
(3
7]
]
g 100
c
w
50
’ & & ST & &
A S S S A B A AN AR A
< & < ¢ <& & < <& f‘é & q?»b"
200
gn ® 5chool
% 160
« L Office
E ®
€ 120 L ] )
5 @ Library
- I [ X J
L] X Higher
g . .. L X Education
= ®
a 40 Healthcare
B
0 B Community
0 20 40 60 80 Centre
Energy Performance Certificate Rating

Source: Innovate UK, 2016. Building Performance Evaluation Programme: Findings from non-domestic projects, Getting the best from buildings



INNOVATE UK CARBONBUZZ FORECAST BETA

AHR|Aecom|CIBSE Automated tool to adjust EPCs to reflect risk factors

CarbonBuzz

You are logged in as: Jamie Bull

CarbonBuzz

Buwno oo nn Lorsacssepitom

You are logged in as: Jamie Bull
log out

lllllnllllm-uc-u.u-u ot
| My CarbonBuzz | My projects | Analysis | Sharing & | Report, export & import | Forecast tool | Company home | ]
| My CarbonBuzz | My proj | ysis | Sharing & | Report, export & import | Forecast tool | Company home | Downloads
> Benchmarking > Project name > Record name
byenduse kWh perm2 ¥ update
) Expected 100 0 % 100
Risk factors ~ EPC value value — —
Test
o EPC record: 2 | I MAage  CarbonBuzz sector: Education
. 60 Benchmark category. Schools and seasonal public buildings
Occupied hours: 80 65 - O l l I Completion date: 11/2/2013
100 kgCO2e/m2 100 litres/person  BREEAM Excellent
Occupant density: 10 10 —_—f . I I
h ject details <
Heating setpoint. 21 21 ) B Show pRmectacia
Project records l Energy details  Riskfactors  Benchmarking
Cooling set point: 24 23 9 . l I a
0 Small power usage Medium Medium = 9} - l I
Server room usage: None None - V] - . I Building properties i
External lighting usage: None None - F— - . I
]
Catering usage: None None - v} - . I Occupancy & hours
Transport (lift) usage: None None - 5} - . I
Other loads Complete under energy details
Management factor: None None - D - - l
o Uncertainty range: -
As built factors =]
v ["|Save as new record enter new record name. :
100 0 50 100 )
Other key values from EPC d ¢ cttype  Select... =
= =
Heating system efficiency: 82% ——<|—- Workmanship ~ Select... -
2
Cooling system CoP: 2.4 | &' Commissioning  Select... =
U value wim2K: 0.55 | ° SoftLandings [Saiect =
Air tightness m3/(h.m2): 55 —|—
Ventilation rate 55 - —+— -
Management factors B




_ EVOLVING REPORTING STANDARDS WITH MEASUREMENT AND VERIFICATION

iasﬁvhaus

Trust

il ]
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ENERGY DISCLOSURE LED BY NORTH AMERICAN CITIES

E&ﬂ% 20 ow we e chamisn

Cokions | News | Vidsos | Jobs | Whte Papers | Webinars | Analysts | aq;. x 7 Sotmueit x| et % | W Asomebcr x | > ESAsRl x|

o i BuildingGreen.com

Searcn

Speskes Burens

NEws Leamn CSIDVISIONS  LEEDCREDTS  OREEN PRODUCTS.

Home » Seattle Launches Buldng Energy Disclosure Program

. . . ‘\
e i Environmental Bulldmg News

Seattle Launches Building Energy Di:

Program Energy Reporting:

T = It's the Law
prospective buyers, tenasts aod lenders, i alrons R sanans e

N ‘The City of Seattle sent lttersto more t
: - By Nadav Malin and Tristan Roberts
¥

Continuing Education

‘owners and managers assess and improv

efficiency and spur the market for buildi
Conting edcatin cades e st 2 s mbocrbery

o r9adng this arbcie. Once you are 1g9ed i, please

s ot decationlfaanation ¢ 4 1

The program was crested by the Sesttle ;.

 seune ssadin s = Srtke.
Sencnmanng art 2 -
Elerers Rovon e ‘multifamily' Muwunmondma
KN o - e AsSan W : Buildings To " the US. s more cities and staes seckto
2 o o o A parency i
Ener&\ Use, The Obama A energy ¥

herismamo wyiters Federal Action handed is ¥ P . local

building energy performance informatio — ‘policies with a much lighter touch: it P

i e o et (3 mwn) () ) Y € § S . :

eatic By Naomi Mg, Associate Editor - June 2011 - 20N A BIERS £
transaction, a lease, or an application for ' behavior, and there's reason to believe that they may be right.

Calformaa's energy policy = generally viewad a2 shesd of the curve. Benefits of Benchmarking and Disclosure
country s kely to be headed, eventually. But it tums out leading t

Feanciaco, whih just this February passed energy use benchmarking
fegsiation that aggressively pushes the boundary further than sver before, anywhere
the Uritad States.

On the other side of the country n the same mon!

© Mok Reassarch Grows, 2011

ki e

=, ALTN ooz
C:)Iumbia university graphic

Philadelphia
New York City
Chicago
Seattle

San Francisco
Washington D
Austin, Texas



WELL BUILDING STANDARD

s |[NTERNATIONAL
- WELL

BUILDING

INSTITUTE




INVESTMENT MODELS

e

> D

Sale value

Developer

Net to Gross area
Wall to floor area
Weight
Buildability

Explicit

-

o e e o o

Resale value

Owner/user

| Life cycle cost
: Energy use CO2/msq

| Building maintenance
I
[

I Environmental quality

Lifespan

—
- e e e e s =

Cumulative

e

Lifetime value

Government / Community

1 Whole life cost \

I , I
ITrans;port, economic and

social infrastructure |

|
: Landmark value :
I Neighbourhood I
| value |

Implicit



_ BREAKOUT SESSION 1

1. What are the common KPIs reported on for new projects

and refurbishments? (student survey, staff satisfaction, etc)

2. How is building performance currently planned for?

3. How are KPIs incorporated into procurement? (POE, Soft

Landings, Independent Commissioning, Passivhaus, etc)



_ BREAKOUT SESSION 2

1. What are typical use/occupancy scenarios for different HE

building types?

2. With these in mind, how much influence does a building’s

architecture have on energy use?
3. How much influence do the users have on energy use?

4. How are learning and research environments changing

5. What functionality would be required in buildings to cater

for this?



RECENT RESEARCH STUDIES
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UBT

Usable Buildings Trust

Innovate UK

Technology Strategy Board
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AHR BPE PROJECTS COMPARED TO PUBLISHED AND ANONYMISED PROJECTS

Quick | More | Compare Number of results = 40 Number of results = 13

Data to seach

] My data

[C] Projects shared with me
Published projects

[C] Portfolios

Mone

A

Completion date

min (ddfmm{yyyy] max(dd/mm/yyyy
Floor area

Min Max m?
Data quality

All [=]

Building use

Select .. |Z|

Sector (inc):

Education |Z|
Type of data available

Actual energy data

Internal Environment

All [=] > % of
floor area
Data to show

Measured |Z| By fuel |Z|
kKWh/m2 |Z| Performance |Z|

Display results >

200 500 1000 1500

Khdmz2 iyr A2y

I | | | [ | IanRIBACIBSEpIatfurm



LOXFORD SCHOOL OF SCIENCE AND TECHNOLOGY




ENERGY LABELS: BRUKL / EPC / DEC

BRUKL Output Document @) HM Government Energy Performance Certificate )HMGovernment Display Energy Certificate rnment

Compliance with England and Wales Building Regulations Part L Non-Domestic Building How efficiently is this building being used?

) Loxford School of Science & Technology Certificate Reference Number: Loxtors Schoot f Science & Tecraon )
Project name Loxford Lane 0270-5964-0390.0480-0034 Loxford School o Science 8 Technoloay Certificate Reference Number:
JLFORD Lastor Cane 9503-1089-0689-0090-8486

Loxford School As designed 161 20T 161 207

Date: Fri Jul 03 12:29:56 2009

Administrative information This certificate shaws the energy rating of this building. It indicates the energy efficiency of This certficate cloates how uen :’h‘_@fff_ﬁ“{uw 10 oporats this Euldng. The operstional rting s based - meter reacings of &l the
" " » the building fabric and the heating, ventilation, cooling and lighting systems. The rating is A ':":'LI';';‘ g "m’m";“':“zjﬁ Wdz’:\'m:'::,'.;d\:{ﬁ":ﬁd\'}:\ﬁﬂ:‘:‘”:‘f"w :g;,lj buldings of this type. Thers s
Building details Occupier dptails compared to two benchmarks for this type of building: one appropriate for new buildings * NS . e

Address: Loxford Lane, liford, IG1 2UT Name:Loxford Schoel of Science and Technelogy and one appropriate for existing buildings. There is more advice on how to interpret this Energy Performance Operational Rating Total CO. Emissions

information on the Government's website www_communities.gov.uk/epbd.

i Telephone number:
Certification tool Addp Loxiora L Vo 161 20T This talls you how efficiently eneegy has been used in the building. The numbers do This. tells you how much carbon dioxide
Calculation engine: Apache ress: Loxford Lane, liford, NI rBpESENT ACTUA| UMILS Of SVeFGY CONSLIMSE: thay BEESENT COMPATAIVE enerdy e DUBGING SMITS. It SKOWS THANSS Par
) Energy Performance Asset Rating efficienty. 100 weuld be typical for this kind of building. year ef €O,
Calculation engine version:"5.9.0" Certifier details
Interface to calculation engine: IES Virtual Environment Name:Max Fordham LLP More energy efficient
I

Interface to calculation engine version:5.9.0 Telephone number:0207 267 5161 More energy efficient
BRUKL compliance check version:v3.1.a Address: 42/43 Gloucester Crescent, London, SW8 1TG E A 0-25

Criterion 1: Predicted CO2 emission from proposed building does not exceed the target Net zero CO, emissions B
[—
m =6-50 - = e
1.1 | Calculated CO2 emission rate from netional building 28.5 KgCO2/m2.annum -
12 factor 0.16 B This is how energy efficient |
13 |LZC 01 26-50 the building is.

[e—

1.4 | Target CO2 Emission Rate (TER) 21.6 KgCO2/m2.annum -

1.5 | Building CO2 Emission Rate (BER) 18.5 KgCO2/m2.annum 2 51-75 112011

1.6 | Are emissions from building less than or equal to the target? BER =< TER — )

1.7 [ Are as built details the same as used in BER Separate seescssnnsnnssssss 00 would be typical

This tells you how efficiently energy hos
ecn used in this buikding over the last
throa accounting perieas

Criterion 2: The performance of the building fabric and the building services systems

should be no worse than the design limits
21 Are the U-values better than the design limits?  Befier than design limits

bang craciaa by e Bubing Cone Ocen

2o

Element Usimt | Uscao [T Ubcse s;'[‘;'uarcsg where this maximum value §
Wal 035 |03 |07 |03 | ROGMO0OSUT] H Qver 15
Floor 025 025 |07 ROCMO000:Surii0] H e
Roof 025 |025 |035 |025 | ROOMO0O0D:SUM1] % Less energy efficient Less energy efficient eoomom |
Tt ool windows, and 155 245 |33 213 | RooMooot-suriz] H —— " achnical Informt
Farsoerzons =i |wresove e i [ Benchmarks ____| e o
Vehicle access & similar large doors | 15 0 4 0 No Vehicle access doors in building g Main heating fuel: Grid Supplied Electricity Buildings similar to this one Nidwrsiees :
High usage entrance doors 6 0 [5 0 No High usage entrance doors in building H Building environment: Heating and Natural Venilation could have ratings as follows: actual meter reading:
e e e ; Total useful floor area (mv): 15560369 it newty buit o e S
T b et e e e etiicg s R E Building complexity (NOS level 5 89 ftypical of the o sl o 010 AcorsditionSohame:  Cab casmesien Limasd
T I Buldng amission e 01308 exbing sock . e TRl

" Issue Dats: 28112011

Nominated Date: 28112011
Anrusal Energy Uss (<mmiysar) Walic Un z

Typical Enargy Uss (eWh/miiyear) 155 42 Related Party Disclosure: ol ilsled 1o s cecupisr
"RECTITITENSIOIS 107 PN (1 SN8F Srs
contained in the accompanying Advisory Report

Enargy from renawables [ o o 1 buiding st



ENERGY END USE DATA AND CIBSE TM46 BENCHMARK

Loxford School of Science and Technology

CarbonBuzz sector: Education Design data
Benchmark category: Schools and seasonal public buildings 17.2 g
Completion date: 1/4/2010 "

kWh/m*/yr

[more project details

Project Details T Documents T Users ‘

[ Add New Record |

Byenduse ¥ kgCO2 ¥ perm2 ¥ update

ro
L]
[=]
Y
o
[=2]
o
[=]
o

2012 TSB BPE Yr 2 - Main meter readings (25/3/2013)
oo B x
2011 TSB BPE year 1 - Main meter readings (17/10/2012)

: A =

Building Regs As Built (17/10/2012)

0 20 40 60 80

RIBA H4 ﬁg m b e A-IQ FoldenClegoBadieystudios  XC®  ASCOM Innovate UK

ENERGY

About CarbonBuzz | How to use CarbonBuzz | Methodology | Carbon Conscious Project | FAQ | Contactus | Terms and Conditions |



BPE FINDINGS | VENTILATION CONTROLS

No temperature profiles, CO, triggers only — no night purge
Seasonal commissioning omitted

/ Vent through plenum in ceiling

/
__.IL /ﬁ
P —— , | =
oy, Genetal " —
S—) Sebied ormidor
ij} Q (’ }
il (| - Y. [ Extermal courtyard
Genaral - |
|| e Teach c vm; | 1
() fl | i1
z‘lJT . [ [
e L
i = ‘
St~y DT Rooms Corridor with
ockers
Top hung oponabio windows
Accusicaly Tred plerum Air handling unit
/ Openabyffrcotiights
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BPE FINDINGS | HEATING CONTROLS

Open doors mean ground floor too cold — flow temperature increased to 70 degC — above
GSHP efficiency point

VT Flow Setpoint 440 *C |

LTHW temperature (C)

VT circuit termp degC

T

——

-10 -8

-6

-4

A £ ) 2 4 6 8 10

Ambient temperature (C)

12

14

16 18 20




BPE FINDINGS | LIGHTING CONTROLS OMITTED ZONAL SETTINGS

TITTTTTIT0
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AHR BPE ACADEMIES | BUILDING PROPERTIES

Stockport Academy
)
W,
&
)
‘ S F

Simple layout

Central atrium

Steel frame

Cavity walls

Full mech vent, + ch beams
GSHP, UFH

PIR with daylight dimming
Part L fabric only, EPC B
BMS

Traditional contract

Petchey Academy
=
CLh
M——

Simple layout

Central atrium

Concrete frame
Lightweight cladding

Full mech vent

Cooling with HR

PIR and absence detection
Pre-Part L ~EPC C

BMS

D&B contract

Pennywell 360 Academy

“l& 'W' 1 /

‘Village’ layout

Large internal breakout areas
Steel frame

Lightweight cladding & blockwork

Mixed mode + earth ducts,
biomass

PIR & daylight dimming
Part L fabric, EPC B
BMS

D&B contract



AHR BPE FINDINGS

O&M OK but patchy on BMS
GSHP not lead system
AHU inverters not enabled

CO2 sensors missing
Faulty AHUs

No out-of hour, half-term or
holiday operation set

Lighting controls
High server loads
Metering

O&M patchy

server room and data hub
rooms on the same
cooling circuit as the rest
of the building

Out-of hour heating & cooling
AHU inverters not enabled

Lighting controls
Metering

O&M patchy

High lighting loads

Metering

BMS - installation, profiling, logs
Zoning not enabled



AHR BPE OF POOL AND TREMOUGH INNOVATION CENTRES | NZEB

|
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_ BPE FINDINGS | RECONCILIATION OF METERED AND SUBMETERED ENERGY DATA

DB6 17 |  DBG1 | .
jitoos ‘J_‘J Tr—— e nas 2 |

o g .L' e e TR

DBG 15




BPE FINDINGS | BMS CONTROL SYSTEMS COMPLEX, LACK OF LOGGING FUNCTION




PERFORMANCE GAP | COMPLEX SERVICES

Petchey: actual

Petchey: potential

Academy 360: actual
Academy 360: potential

Stockport: actual
Stockport: potential

Loxford: actual

Loxford: potential

Brine Leas: actual

Brine Leas: potential

Tremough Actual

Tremough Potential

Pool Actual

Pool: potential

e s e e
—
I
— ||
r I W Heating
L H DHW
m Cooling
I
Lighting
I
| L
100 150 200 250
kWh/m?/yr.

Large full mech vent
~£100K potential saving

Large mixed mode
~ £27K potential saving

Large full mech vent
~£71K potential saving

Large mostly nat vent
~£62K potential saving

Small full mech vent
~£4K

Large full nat vent zero carbon target

Large full nat vent zero carbon target

15-44% potential savings | on average £30-40K/yr/building



FEEDBACK ON COMFORT | RESULTS OF BUILDING USE SURVEYS

Liy

VT T T +
Airsover +

)L ) L

Airsover
. N . f
T rHr
L m
T T T ¥
Airwover + Airwover +
e —
Comfover ¢ Comfaver ¢
iy L
T T u T
Design + Design *
. " . 4 L L L 4
T+ am
L m
T T T T T T
Health + Health ¢
i L L n " f . f
a rhr
[ r T plnbenk L
Image + Image
by . . .
Ltover * Ltover +
. : et L Hr—t
i1y o
r T T T u r y 7
Needs + Need: *
f i L ' L . , ,
T —+
il
T T
Nseaver + Nszover *
r+ — T SETT
. T 1 * b
T 1L J| T r A l'
Tsover + Tsover +
. . . +r \ i i "
T
T el L1
ITWE"I , # : Twover +

Academy 360

17%

Petchey

449

Summary (Overall variables)

L1y
r T T t
Airsaver +
L ) | )
T

Alr in summer: overall Unsatisfactory :1 Airsover
e T s Airwover *
Ar in winter overall Unsatisfactory:1  Ajrwover * T
L L : an L £ Comfover *
Comfort: overall Unsatisfactory 1 Comfaver * -— %
Design Unsatisfactory 11 Design * — .* P
T T S T Image *
Health (perceived) Less healthy 11 1ealch * r—
! : - Ltover *
. F J
Image to visitors oo Ilrr-aﬂe . . . ) . Needs *
Lighting: overall Unsatisfactory 11 Ltover * e * :
Needs Very poarty @1 Neads * e
! ! : i : : Tsover *
Noise: overall Unsatisfactory :1 Nseover * L *
. . . N Twover
Productivity (perceived) Decreased: -40%  prog Tremough IC
Temperature in summer: overall Uncomfaortable :1 Topyer ~5%
Temperature in winter: overall Uncomfartable 11 Tiover




CAPITAL AND WHOLE LIFE COST OF MECHANICAL SYSTEMS

MEP services tend to account for...

B Substructure

8 Super Structure

B Facades

OInternal Wall, Finishes etc
B Services

B Lift, Escalators

B Prelims/OHP/Contingency

20-30% of Capital Cost

Maintenance and Energy Cost £/60 years
Short Span Concrete + Chilled Beam + Central AHU + Curtain Wall

B Facade

| Lifts

B MEP Shell & Core

O MEP Fit-out

| Gas

| Electricity (Services)

B Electricity (Small Power)

Over 85% of Whole life cost

Source: Aecom



CONCLUSIONS | COSTS AND RISKS ASSOCIATED WITH THE PERFORMANCE GAP

Capital cost of unused/underutilised equipment: Metering, BMS, sensors and
controls, AHU inverters, actuators, LZCs, etc. can amount to 2-5% of capital
cost

Misplaced value engineering: fabric performance and air-tightness, all openings,
floor to floor heights, thermal mass, entrance lobbies, seasonal
commissioning, daylighting, controls, training, manuals & log book —
compliance or architecture?

Increased management, maintenance and energy costs: between 15-44% of total
annual energy costs could be saved amounting to potentially tens of
thousands of pounds per year

Mitigation costs: ~ 50% of annual energy costs — Soft Landings with energy
disclosure approximately 0.1% of construction budget

Profit loss of consultants and contractors

It adds up...



THE COST OF BUILDING PERFORMANCE EVALUATIONS

50 /O of our time went on gathering energy data

2 O /O on chasing client, consultant and contractor teams for design vs as-built data

2 5 /O on analysis of the data gathered and additional energy modelling

5 /O on gathering occupant feedback



INNOVATE UK BPE OVERALL PERFORMANCE GAP

Measured Performance vs. BER

— 200

:2: 150 y=2.3x

E

E’ 160

o

2 140

5

E 80

o 60

-

2 a0

3

® 20

= 0

0 20 40 60 20 100 120
Building Emission Rate (Kg CO,/m?/yr)
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+ 30 BPE buildings with EPC data and measured performance

* Building Emission Rate (BER) does not take into account
equipment load

* Fuel CO; conversion factors are also different

+ Measured performance is 2-3 times the BER

Allowance for equipment load (NCM allowance)

Identical fuel CO, conversion factors

Measured performance is around 50% higher than the
calculated performance

Valid if building operation broadly follows the NCM
standardised operation of the respective building category

Source: Burman, E. 2016. Building Performance Gap: A Way Forward, Building Performance Evaluation — Understanding the
Performance Gap, University College London, 16 February 2016.



PERFORMANCE GAP AND SEASONAL USE

Schools and seasonal buildings Other buildings
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Schools and seasonal buildings pose a particular problem for this type of analysis:

* The standardised profiles used in the National Calculation Methodology assume building is not in use
during half-term breaks and school holidays.

* |n practice buildings services across the whole building are operational even if only part of the building
is used during these periods!

» This combination leads to higher performance gap compared to other building categories.

Source: Burman, E. 2016. Building Performance Gap: A Way Forward, Building Performance Evaluation — Understanding the
Performance Gap, University College London, 16 February 2016.



PERFORMANCE GAP AND VENTILATION TYPE

Mechanical Ventilation Strategy . Natural Ventilation Strategy
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+ BPE buildings with mechanical ventilation show higher energy performance gap than naturally ventilated buildings.

+ Operational risks of MV systems not fully understood and mitigated at design stages and in-operation!

Source: Burman, E. 2016. Building Performance Gap: A Way Forward, Building Performance Evaluation — Understanding the
Performance Gap, University College London, 16 February 2016.




PERFORMANCE GAP AND COMPLEXITY

Dynamic Simulation Method (DSM) Simplified Building Energy Model (SBEM)
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* Buildings that were subject to DSM analysis show higher performance gap than buildings that used SBEM!
* Does not necessary tell us which calculation method is better.

* Buildings that used DSM are generally larger and more complex.

Source: Burman, E. 2016. Building Performance Gap: A Way Forward, Building Performance Evaluation — Understanding the
Performance Gap, University College London, 16 February 2016.




PERFORMANCE GAP AND PROCUREMENT ROUTE

Measured Performance (Kg CO2/m?/yr)
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The energy performance gap in D&B procured buildings is ‘slightly’ higher than traditionally procured buildings.

However, this analysis is skewed by an outlier!

Source: Burman, E. 2016. Building Performance Gap: A Way Forward, Building Performance Evaluation — Understanding the

Performance Gap, University College London, 16 February 2016.




_ BREAKOUT SESSION 3

1. How is the performance gap identified as arisk to projects?

2. What steps are being taken to improve certainty of

performance outcomes?

3. Can capital, maintenance and mitigation costs be
identified?

4. What else is needed to help create a business case for

addressing the causes?
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TARGETING OPERATIONAL PERFORMANCE

P Design Development
I
I
I

P Procurement,

Construction ) Operation

Measured
Energy Use
Prediction

Update EEM
Register

Incorporate in
Specification
and ER

EEM - focused
commission-
ing, training &
handover

Update Energy
Consumption
Baseline

Actual Energy
Comparison &
Diagnostics

P Briefing

I

I

I

I

; M d

| Measure

| Energy Use Cregte EEM
| Target Register
I

1

I

I

b

v---

CarbonBuzz

n I an RIBA CIBSE platform

New types of contracts are needed to enable data sharing from start to end



ARCHITECTURAL WINS

 Timber windows with 150mm
acoustic louvres

* Floor to floor heights — 3.05m
* Vent voids

« Lighting: light shelves, task
lighting and voids to North

« Thermal Mass incorporating

cooling pipe work ot . ,:-/,/ |




THE CHALLENGE

PROJECT BRIEF

= Reducing council offices from 10
to 4

=  Working environment with a ‘one
council’ culture

= Halve the council’s buildings
energy use

= Efficient working: 688 people to
455 workstations — 3/2 desk
sharing

= Targeting DEC A rating from the
outset rather than BREEAM

= The first project to use BSRIA Soft
Landings to achieve DEC A by 2nd
year of operation




SPATIAL CONFIGURATION

TYPICAL OFFICE LAYOUT
= Open plan offices . “‘\‘
= Maximise NS orientation "-K“\‘.‘,—[
= Voids on North perimeter - - ? 2 8-
= Voids adjacent to circulation O =
= Meeting rooms and kitchenettes W
on W perimeter - - R Eiﬂ - e
= Tea points, meeting rooms & ——[ 'Mw i 5
copy areas at east & west ends — . m | E

3=




OPENINGS

Acoustic buffer
Light shelves
Night ventilation

High level automated glazed
vents




ARCHITECTURAL DETERMINANTS

=  Ventilation voids

= Visual integration of office and
meeting areas

= Cross laminated timber
structure

= Thermal mass in ceiling

= Good daylight penetration
throughout




KEYNSHAM CIVIC CENTRE | KEY STATS

6%

Reduction in energy ££

81%

GAS USE REDUCTION kWh

6/%

ELECTRICITY USE REDUCTION kWh
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USE OF BIM TO FACILITATE FEEDBACK




CLOSING THE PERFORMANCE GAP | MEASUREMENT, VERIFICATION, DISCLOSURE

Energy and
GHG
~ Best
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Transport ——— Pollution

Investment KPlIs

Virtual Information Models

Validation




_ BREAKOUT SESSION 4

1. What are the barriers and incentives for energy

performance contracting in the HE sector?

2. How can the roles and responsibilities of the project team

be defined with building performance in mind?



__ CONCLUSIONS AND NEXT STEPS

1. Future R&D opportunities

2. Collaborative actions between HE institutions, EAUC, AUDE

& industry to build momentum

AR MAX FORDHAM ecauc QUDE






