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Projects developed under the stimulus of EU Programmes and Policies

Background - Combining
regulation & market
incentives, + R&D.

What have we learnt ?

1. Urban microclimate &
urban morphology

Building Performance
in Use

Fabric First is the
design priority
Professional Education
& Training is vital
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Background. Regulation & Market Incentives

* The European Building

Performance Directive — ‘ﬂ’zé

(EPBD - 2002, 2010) B
* UK Building Regulations — G

Part L (2002, 2006, 2010...) ... R T
+ Energy Performance e

Certificates (UK- 2007) Ee

* The ‘Feed-In’ Tariff (2008)
* The ‘Green Deal’ (UK -2012)  "esereereneen
existing buildings



UK Government Targets in 2008/ 09

2013 Zero Carbon New
Publicly Funded Homes

2016 Zero Carbon New
Homes, Schools & Colleges

2018 Zero Carbon New
Public Sector Buildings

2019 Zero Carbon New Non-
Domestic Buildings

And...
2050 Zero Carbon Existing Buildings

ALLOWARBLE SOLUTIONS

EVALUATING OPPORTUNITIES AND PRIDRITI ES

Zero Carbon Hub (UK)

But what do we mean by ‘zero-carbon’ ? ~ October 2012

And what about existing buildings ?



Victoria Miller Building, Bowbridge Primary School
BSCE Greenlng the School Communlty Industry Award 2009

Energy
Certificates
required for all
new & existing
public buildings

Display Energy Certificate Rating
(Source: Display Energy Certificate)

efficient

423

More ener

Fj,, 79-100. 100 would be typical
Sossmomy | o2
M and E 161-125
group rooms
Atrium E ‘ﬂﬁﬂv’ﬁ“

(Source: Building plans offered by Daniela Besser Jelves) Less energy efficient




UK Government Initiative
for housing refurbishment

The ‘GREEN DEAL’

Launched by UK
Government October 2012

To promote loans to
support energy efficiency
measures to existing
buildings,

But...

Criticised for complexity, +
May disadvantage the poor

Salar water heating panais
Cost £2 800

Saving £62 per year

Laft ingutation 370kg COZ per year
250mm Woodflex
Cost £300
Saving £25 per year
150kg COZ2 per year

High perfarmance Windows
& Doors (double glazing)
Cost approx £5 000
Saving £128 per year
TTOkg CO2 per year

Front wall dry lining
50mm thermal board
Cost £1500

Sawing £115 per year
ToOkg COZ per year

Rear wall external insulation

40mm Rock wool + render
_— Cost £1,500

Saving £115 per year

Tadkg COZ per year

Extension roof insulation
100mm Woodflex

Cost: approx £200
Sawvng £30 pear yaar
180kg CO2 per year

Floor Insulation
{thermal underlay) —
Cost £200

Saving £20 per year
G0kg CO2 per year

Cost £150
Saving £25 per year
200kg COZ per year



Funding for Energy Efficiency under the current EC
annual Framework (2007 — 2013)

Funding Source

Instruments/
Mechanisms

Total Funding
Available

Funding for Energy
Efficiency

Cohesion Policy
Funding

Operational
Programmes incl.
financial instruments

E10.1 billion planned
for sustainable
Energy.

E5.5 billion planned
for EE, co-gen and
energy management

Research Funding FP7 E2.35 billion for E290 million for
(eg EEB, Concerto, energy research energy efficiency
Smart Cities)
Enlargement Policy IFI Facilities E552.3 million One third of funding
Funding for industry &
buildings
Programme for European Energy E265 million 70% of funding to be

European Energy
Recovery (EEPR)

Efficiency Fund

dedicated to energy
efficiency

Competitiveness and
Innovation Funding
(CIP)

Intelligent Energy
Europe Programme

Approx E730 million

100% funding for non-
technical issues

Source:EC Report on Financial support for Energy Efficiency in Buildings. Brussels 18.4.13



290m Euro Research Funding FP7 (2007 — 2013)

Focus on energy efficiency in buildings:

1. ‘Energy Efficient Buildings’ Programme
promoted R&D for projects focused on
new and existing buildings.

2. '‘Concerto’ Programme promoted energy
efficiency demonstration projects at a
community/urban scale.



Regulation, Market Incentives + R&D

Across EU, the combination of regulation &
market incentives + R&D is Improving energy
efficiency in buildings...

But,

1. Influence of urban micro-climate & morphology
poorly understood,

2. Building performance in use also poorly
understood’

And,
3. ‘Design’ more important than technology’
4. Professional education & training fundamental






1. Urbanisation, Micro-climate & Morphology
Boagnk |
) 9 AN
Impact of urbanisation f%ﬁ%f e
on energy use, building a% s %0;05‘5
performance and health . a&ﬁ?yﬁ@

% ::O%

& well-being. % LD
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4

Singapore

* Urban Microclimate
(Heat Island Effect)

* Urban Morphology
* Health & well-being




Over 50% of all people now live in cities: this will be 70% by 2050
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Hong Kong: due to compact, high density living, ...
S5 XX L R UL 7




Hong Kong suffers higher Urban Heat island (UHI) |nten5|ty Also experlenced in other cities
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Stronger Urban Heat Island (UHI) intensity & weaker urban wind is impacting life

Increase heat stress
related mortality

L L S L LA U WL

Results An average 1°C increase in daily mean
temperature above 28.2°C was associated with an

estimated 1.8% increase in mortality. Heat-related
mnrtalitv variad with enrindemnaranhir rhararterictire:

A study of intracity variation of temperature-related
mortality and socioeconomic status among the
Chinese population in Hong Kong

Ermly Ying Yang Chan, Wikam B Goggins, Jacquebne Jakyoung Eim, Sian M Grffithe

HKC data Very hot Very hot
I h d days nights
n c re a S e Ot a ys Tiu increase Tiu: i] Tiu: +1 Tiu: +3 Tiu: +3 Tiu: +1 Tiu: i]
- Mo, of very hot days Mo, of very hot nights
a n n Ig tS 2008 15 47 7 115 18 15
2007 25 fi1 17 121 o7 23
2006 3 28 a2 117 a4 15
2005 12 34 a3 135 a1 26
2004 6 2B 94 123 47 19
2003 14 40 a1 139 G2 20
2002 10 az =K 133 45 17
2001 9 ag a0 121 41 16
2000 10 40 a4 124 a1 22
1395 6 44 113 133 a5 17
average 10.6 38z a6.5 1273 a0 19.5
{ho. of wery hot days) = 2885%(Tiu)+ 10.1 R2=0899
{ng. of wery hot nights) =36 26%(Tiu) +17 .5 RZ2=0899
° = — =
H Ig h e r e n e rgy Increasing elecmmt_v Temperature mcrease hy
demand percentage
P & 1°C 2°C 3°C
° per year
consum pt|on Domestic 9.02% 16.15% 30.97%
Commercial 3.13% 6.26% 9.38%
Industrial 2.64% 5.28% 7.91%
Total 4.53% 9.52% 14 .98%

Courtesy: Professor Edward Ng, HKPolyU

Table 3.4 Percentage Increase of Electricity Consumption due to Temperature Rise



The drafting and implementation of Urban Climate Maps
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Urban Climate Maps support urban design guidelines

General Guidelines on District Planning Parameters

Ground Coverage EEEE
open space, T
building set back, . ] . ]
Non-building area 2

Building Separation
Permeability, gaps and voids 2

©
Building Volume s
Ll
|

. /
2 4 8
3 b o
Plot ratio, building bulk .: :. f\ ﬁ. =; /=

Courtesy: Professor Edward Ng, HKPolyU Low density Mid / high density

>
Very high density




Evaporative Cooling Applicability Map for Europe

Courtesy Professor Servando Alvarez, University of Seville

Zones of
applicability
based on
differences
between outdoor
dry bulb
temperatures
(DBT)and outdoor
wet bulb
temperatures
(WBT).

DBT - WBT (deg. C)

Zone 4 (2.6 -4.9)
@® Zone3(5.0-7.1)
@ 7one2(72-94)
@ Zone1(95-116)




Cooling the Air
(Dry bulb Temperature — Wet bulb Temperature)

Courtesy University of Seville
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influence of urban morphology on energy efficient

The
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Barcelona

i plan:

Nol
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Eixample and C




Urban MOI‘phOlogy Applicability of Energy Efficiency Measures
Assessment Technique
- Minor intervention:

C B —— "Distance of void to external wall <12m
AN ﬁﬁ[ﬁ ]Q ‘PDEC applicability factor >0.75

A 7 j *Average of void areas between 9m? and

[

16m?2
Intermediate intervention:
*Minor intervention is not suitable

S)UREN RSN

Vil — L -Building depth <12m
k> “can also be used where the void >16m?
Y o ] and within 12m of an external wall
| ] L [ i Major intervention:
— O "Neither of the previous interventions

= LJ L]
] = = has been chosen
)\E fiﬂ TU @LEL@ / ‘The building depth >12m

* A B c D E

Location Block Building Maximum Building Dimens ons Void Dimensions Distance from Area Average
number of floors Front Depth Lengh Depth void to nearest Property Building YVoid void area
(Urban external elevation
Semi-urban No generic Mo No No {m}) (m} {m}) (m}) (m} (miz) (mi2}) (mi2}) (m2})
Ruralp
urban 0241060 a2 001 6 27.1 6.9 1 void 1.7 3.0 2.2 160.9 29 29
urban 0241050 a3 0n2 5 12.6 13.4 2 voids 2.2 5.1 219.0 175.0 9.5 43
urban 0241060 84 003 5 11.9 18.4 2 voids 1.9 7.5 4472 219.5 74 37
urban 0241050 85 004 6 11.6 18.7 3 voids 2.0 7.1 2471 218.7 12.2 4.1
urban 0241060 86 005 6 22.0 31.0 4 yoids 43 10.4 005.8 679.1 74.3 18.6
urban 0241050 a7 005 G 16.3 30.1 1 void 14 127 691.3 506.9 11.6 11.6

* Data available on building height



Impact of urban morphology on the applicability of PDEC

Fixed glass
baffles

PDEC GENERIC O e
TOWER FOR Existing windows
MINOR INTERVENTION _

[ 1O0L ]
if hoog  f
Before
intervention

|< Upto12m >|< 3m to4m >|
|< ORUpto12m >|

(between elevations)




Urban Morphology
Assessment Technique

served Ratio Prop of V/F Ratio PDEC Intervention Floor Area served by PDEC
Area YVoid / Floor Against Applicability appropriate
Benchmark (%) Rating 1ves k| k|
(mz} m-1j 0 no Minor Intermediate Major
Intervention | Intervention | Intervention
158.0 D.Ma 34.1 0.3 1 7910
169.5 0.053 1004 1.0 1 675
2121 0.034 63.8 06 1 243
2045 0.0586 106.5 1.0 1 1,023
604.2 0.109 2071 1.0 1 3,024
495 3 0.023 43.3 0.4 1 3,062
3158 0.064 121.2 1.0 1 221
305.4 0.071 1352 1.0 1 2,138
PDEC Intervention Property
Minor| Intermediate Major Total total area
Number of bldgs 94 70 227 391
Aream2 193,027 129141 406,772 728,939 919,543
Number of bldgs 24% 18% 58% 100%
Aream2 26% 18% 56% 100%
% of Total floor area 21% 14% 44% 79% 100%




Impact of urban

morphology on the applicability of PDEC

PDEC Intervention Property
Minor Intermediate Major Total total area
Seville summary
Number of bldgs 37 125 7 233
Area m2 23,545 79,747 62,115 165,407 237,887
Number of bildgs 16% 54% 30% 100%
Area m2 14% 48% 38% 100%
% of Total floor area 10% 34% 26% 70% 100%
Madrid summary
Number of bldgs 17 111 51 179
Area m2 28,610 394,551 241,916 665,077 922,654
Number of bildgs 9% 62% 28% 100%
Area m2 4% 59% 36% 100%
% of Total floor area 3% 43% 26% 72% 100%
Athens summary
Number of bldgs 27 313 459 799
Area m2 23,096 264,257 575,071 862,425 1,061,545
Number of bldgs 3% 39% 57% 100%
Area m2 3% 31% 67% 100%
% of Total floor area 2% 25% 54% 81% 100%




Summary

Urbanisation, Energy Efficiency & Health

Support for research on
Mapping urban microclimate

And,
Analysis of urban morphology,
IS very significant.

Ts-Th(2C)

Temperatura(2C)

The results support planning
policy and design guidance to
promote energy efficiency,

health & productivity in dense
urban areas.







2. Assessing Building Performance in Use

Why ?

Quality of internal
environment influences
productivity & health of
occupants

Energy use influenced by
building design &
occupant behaviour but
relationship poorly
understood

Gap between predicted &
actual energy use

Annual CO, emissions - comparison with Probe results

Benchmarks 1998 ECON 19. CO, factors kg/kWh: gas 0.19, eleetricity 0.46 Heating normalised to 2462 degree days except C&W, MBW, Heelis

Heel ARy B
Enschede Tax Office ANV

SN ..« Hoeiis foss PV 4.9 kg/m?

<<< Enschende less PV 0.8 kg/m*
ECON 19/98 GP 1 cellular NV >>

Woodhouse Medical Centre NV+ |
Marston Books Warehouse NV
ECON 19/98 GP 2 Open NV >>
Elizabeth Fry Building MM ]

APU Queens Buiding ANV

Heelis 2006 AND AFTER VISIT |
John Cabot CTC ANV |

Portiand Buiding ANV+ [§

One Bridewell Street AC >>

de Montfort Queens Buiding ANV
Marston Books Office ANV

ECON 19198 Typ 2 Open NV >>
Barclaycard Freshfields MM
Gharities Aid Foundation MM |
Orchard LRC, Selly Oak ANV
Rotherham Magistrates Courts MM |
ECON 19/98 GP 4 Presiige AC >> ]
Cheltenham & Gloucester AC
Gable & Wireless ANV+

Co-op Retail Services ACH |

ECON 19/98 Typ 4 Prestige AC >> |
Tanfield House AC+

1 Aldermanbury Square AC

HFS Gardner House AC

0o 50 100
ka CO; per square metre of treated floor area per year

[@Heating and hot water -gas |
mHeating and hot water-electricity
mRefrigeration and heat rejection
=Fans, pumps and controls
@Gas for humidification
mElectric humidification
OlLighting
B Office equipment
@Gas for catering
5 Catering and vending
@Other
@ Computer room (including A/C)
§Communications/IT rooms (inc A/C)

B C&W swimming pool, transmitter etc,
MBW mechanical handling

)




Service Sector Buildings in the UK - End use Carbon Emissions

END = -
USES o | € |°Sfool 880 o |- %
= = oEHSsS) 8 S ® =
Annual 5 a IEZSlNssl=% £ |s =
SUBSECTOR Carbon 3 g SsHoll s = (@] (@)
e e O Os T =~
Emissions
Commercial % 4 12 4 51 5 23 1 10
Offices MtC 0.09 | 0.28 J 0.09 J§ 1.17]| 0.12 0.53 | 0.02 2.3
Communication % 5 3 6 19 3 62 4 3
& Transport MtC 0.03 | 0.02 | 0.04 0.13 0.02 0.43 | 0.02 0.69
% 9 3 3 o3 7 23 2 12
Education MtC 0.25 | 0.08 | 0.08 1.46 0.2 0.63 | 0.06 2.76
% 8 13 2 60 6 10 1 [
Government MtC 0.13 | 0.21 § 0.03 0.97 0.09 0.16 | 0.02 1.61
% 6 2 1 54 11 25 1 8
Health MtC 0.11 | 0.04 § 0.02 1.00 0.2 0.45 | 0.02 1.84
Hotel & % 28 1 4 anl 17 12 1 15
Catering MtC 0.97 | 0.03 § 0.14 1.28 0.59 0.41 | 0.03 3.45
% 16 3 f i 31 3 38 2 18
Retail MtC 0.67 | 0.12 | 0.29 1.28 0.12 1.58 | 0.08 4.14
Sports & % 10 2 7 41 12 25 3 4
Entertainment MtC 0.09 | 0.02 § 0.06 0.38 0.11 0.23 | 0.03 0.92
% 2 S 20 32 3 35 3 6
Warehousing MtC 0.03 | 0.07 § 0.28 ) 0.44)| 0.04 0.48 | 0.04 1.38
B % 3 4 2 54 11 | 22| 4 17
Others MtC 0.12 | 0.16 | 0.08 2.1 043 0.86 | 0.16 3.91
% 12 5 5 46 9 22 1 100
TOTALS MtC 276 | 115 10. 207 5.06 | 0.23 | 23MmtC




Building Performance Evaluation.
Example: the UK PROBE Studies

AL e geal Post-occupancy
Review

Of
Buildings, and their
Engineering

Original reports + many other
Relevant articles available from
The Usable Buildings Trust

www.usablebuildings.co.uk



Measuring what happens 1n practice

Annual CO, emissions - comparison with Probe results
Benchmarks 1998 ECON 19. CO, factors kg/kWh: gas 0.19, electricity 0.46 Heating normalised to 2462 degree days except C&W, MBW, Heelis

B Heating and hot water - gas

Heelis PRELIMINARY [ _ PN e fess pUA 4.9 kg/mf

Enschede Tax Office ANV (58
ECON 19/98 GP 1 cellular NV >> |[HEa

Woodhouse Medical Centre NV+ [SSSESS

W Heating and hot water-electricity
<<<3Enschende less PV 0.8 kg/m

m Refrigeration and heat rejection

Marston Books Warehouse NV ESEall] mFans, pumps and controls

ECON 19/98 GP 2 Open NV >> DS

Elizabeth Fry Building MM i
APU Queens Building ANV
Heelis 2006 AND AFTER VISIT |
John Cabot GTC ANV |
Portland Building ANV+
One Bridewell Street AC == T ]

de Montfort Queens Building ANV _ SEmmEETnE ke 1

Marston Books Office ANV BEEEEEEEE _??/_‘//‘7/2'//////} @ Other

ECON 19/98 Typ 2 Open NV >> | 7 Computer room (including A/C)
Barclaycard Freshfields MM ERRSRSESRaRats

Charities Aid Foundation MM SR
Orchard LRC, Selly Oak ANV T
Rotherham Magistrates Courts MM FEEEE e

ECOM 19/98 GP 4 Prestige AC >>
Cheltenham & Gloucester AC E
Cable & Wireless ANV+ |

@ Gas for humidification

m Electric humidification

OLighting
| Office equipment

@ Gas for catering

8 Catering and vending

Communications/IT rooms (inc A/C)

B C&W swimming pool, transmitter etc,
MBW mechanical handling

[ ] B NN

+ e ———— S S S S
HFS Gardner House AC | e

Co-op Retail Services AC+ | _ o § -

Tanfield House AC+ [SESSS
+ T —— —
1 Aldermanbury Square AC  [HEEEEEEEE e

0 50 00 200
kg CO. per square metre pof treatgd floor r

C D E




Benchmarking energy use in UK schools (since 2002)

80

Okg CO2 elec
70 Bkg CO2 gas
60
50

2002 Notional
Building Regs

3
2006 TER
Building Regs

20

i I
0

School A SchoolB  SchoolC  SchoolD  School E Good Typical
Practice

Comparison of School Carbon Emissions



kWh/m2/annum

Breakdown of Electrical Consumption by End Usage

Feedback for design teams

140
120 LIServer and specialist
computing
100 J t Catering electricity
M Office equipment
o |
O Lighting
60 B Fans, pumps, controls
40 B Cooling
20

School A School B School C School D School E



Surveys of user perceptions of the internal
environment

* Specific targeted
issues (eg thermal
and visual comfort)
— building oriented

* General surveys
of Occupant
Perceptions

- benchmark
oriented




Torrent Research Laboratory, Gujarat, India
Post-Occupancy Evaluation

Temperature in summer: overall Uncormfortable: :I.I : : : L : . '?: Comfortable
Temiperature in winter: overall Uncomfortable: 1: . . : ; II "'II .?: Comfaortable
Temperature in monsoon: overall Uncormfortable: 1: : "' :?: Comfortable
Airin sumner;: overall Unsatisfactory: 1: . i : & : II ._?: Satisfactory
Air in winter overall Unsatisfactory: :L: . . II II \ 4 II :?I SatisFactory
Air in monsoon overall Unsatisfactary: :I.I : . : L ] . : '?: Satisfactory
Lighting: owerall nsatisfactory: 1: . L ll T II ":I .?: Satisfactory
Moise: owverall Unsatisfactory: 1I ; . = "* : .?: Satisfactory
Comfort: overall LInsatisfactory: 1: . : II"‘ II :?: Satisfactory
Dasign Linsatisfactory: :I.: . . II § II ":I ::"I SatisFactory
Heeds nsatisfactory: :L: . . II 2 II L II :?: Zatizfactory
Health (perceived) Lezs healthy: 1: . ; ; : & II II .?: More healthy
Image to visitors Poor: 1: II : & ._?: Good
Productivity [(perceived) Decreased: -ED%I : I A : | & I ._+ED%: Increased

Summary Chart for PDEC Buildings at Torrent Research Centre
(100 respondents) — December 2004. (Courtesy Thomas & Baird)



Assessing Building Performance in Use

Annual CO, emissions - comparison with Probe results
Benchmarks 1998 ECON 19. €O, factors kg/kWh: gas 0.19, electricity 0.46 Heating normalised to 2462 degree days except C&W. MBW. Heelis

* Data on actual energy use In e
buildings & occupant =

satisfaction surveys useful to =

Portland Building ANV+ [§

EHeating and hot water - gas

<<< Heelis less PV 4.9 kg/m? ' -
, mHeating and hot water-electricity

<<< Enschende less PV 0.8 kg/m

ERefrigeration and heat rejection

mFans, pumps and controls

B Gas for humidification

EElectric humidification

[OLighting

[ Office equipment

B & Gas for catering
One Bridewell Street AC >>

L] L] L]

identify design/management -t

Marston Books Office ANV

EGON 19/98 Typ 2 Open NV >>
. Barclaycard Freshfields MM |
iIssues + areas for
Orchard LRC, Selly Oak ANV
Rotherham Magistrates Courts MM
u ECON 19/98 GP 4 Prestige AC >>
I m rove m e n t Ghelenham & Gloucester AC
" Cable & Wireless ANV+

Co-op Retail Services AC+

H Catering and vending

& Other

©Computer room (including A/C)

S Communications/IT rooms (inc A/IC)

EC&W swimming pool, transmitter etc,
MBW mechanical handling

ECON 19/98 Typ 4 Prestige AC >> |
Tanfield House AC+

* Feedback of detailed analysis ===

raises design team 5 s
knowledge & expertise.

But,

Post-occupancy performance
evaluation is still unhcommon







3. Passive Design / Fabric First

Cost /benefit of different measures

COST TO IMPLEMENT

Renewable Energy Devices,

Building services, heating,
cooling and ventilation

Building form

S criwtetion Building form and orientation,
f Fabric performance,
shading, daylight penetration

ENVIROMNMEMNMTAL BENEFITS

Copyright Faithful and Gould



Fabric First
- examples

Brewery in Malta

40°C + outside
27°C max inside

Without mechanical
cooling !
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CoPERTURA

Fabric First — | Guzzini HQ Italy
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Fabric First

Torrent Research Laboratory, India
Abhikram Architects

Measured Performance

"10 -12°C Temp Difference

" 6 -9 air changes / hour

" 65% + energy reduction

*High occupant satisfaction

Designed for 175 occupants in 1997, - more than 600 users in 2005



Fabric First - Torrent Research Laboratory (TRC),

Gujarat, India
Abhikram Architects

' -Hir ¥ )

h—'L\L—

Energy Consumption
minimised by passive
design measures

Measured total energy consumptionat TR C
= 54 kWh/m?
(Thomas & Baird, 2005)

Compared with:

Average Office Building
= 280-500 kWh/m? (Singh &
Michaelowa)



Passive Design / Fabric First

‘Fabric First’ design ﬁ . o
approach can deliver .
significant cost effective
energy efficiency savings +
occupant satisfaction.

But,

Gap in knowledge & skills
among architects &
engineers.

Therefore,

Need for improvements in
education & training




4. The Knowledge & Skills Gap: Improving Knowledge
Transfer

“There is a clear lack of appropriate training
(e.g. for architects, engineers, auditors,
craftsmen, technicians and installers).”

Source: ‘European Buildings under the microscope’ BPIE Oct 2011

Today (in Europe), about 1.1 million qualified
workers are available, while 2.5 million will be
needed by 2015 in order to improve the energy
efficiency of buildings and better integrate
renewable energy technologies.



The Knowledge & Skills Gap: Improving Knowledge Transfer
Promote:

* Professional & technical
training.

* Links between the
Professions, Industry &
Academia

* Public awareness &
behavioural change



The EDUCATE Action (EC Intelligent Energy Europe 2008 -2012)

EDUCATE seeks to:

* Address the pedagogical and
professional barriers to the integration
of sustainability - in architectural
education and practice

* create a communication platform for
dissemination of technical principles
and creative applications

* develop an interactive intelligent Portal
on sustainable environmental design that
facilitates such communication to
students, staff and professionals

=
-
o
Q
0
-
——
m
-
0
1
Q
<

* explore the harmonisation of
qualification criteria in collaboration
with Chambers of Architects in Europe

adoun3]




What do staff & students of Architecture Need ?

* A commitment to rigorously | et
and creatively address the = .
challenges of sustainability in

design.

* Theoretical and empirical
understanding of
sustainability;

*Knowledge of environmental
design principles and skill in the
manipulation of tools and
techniques.

*The ability, acquired in the
studio, to embed sustainability
within design projects.




State of the Art of Professional Practice

EDUCATE has completed more than 400
surveys with building professionals in 40
EU and non-EU countries, in four main
sections:

A.Sustainable environmental design in the - E‘;tate n1; thE ftrl: ?f
i i Envi tal Sust ilit
architectural curriculum; nvironmental Sustainability in

Professional Practice

B.Sustainable environmental design in
continuing professional development;

C.Sustainable environmental design in
regulation and clients requirements.

D.Personal feedback
The results

* emphasize pros and cons of different
educational methodologies,

* benchmark the needs and demands of
the market.



EDUCATE Knowledge Base — www.educate sustainability.eu

ENVIROMNMENTAL DESIGH IN
PROFESSICHNAL PRACTICE

S1EEB ecnlogical and energy
efficient building — Beijing,
China
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Education & Training in Energy Efficiency

The need to improve the
education and training of
professionals with regard to
energy efficiency is now
widely recognised,

But, we need to:

* Review University curricula &
professional CPD provision

* Promote improved knowledge
& skills through specialist
courses/workshops/training.

* Promote ‘Research by Design
demonstration projects

)




In SUMMARY....



Projects developed under the stimulus of EU Programmes and Policies

What have we learnt that is
relevant to Brazil ?

1. Urban microclimate &
urban morphology

2. Building Performance
in Use

3. Fabric First, is the
design priority

4. Professional Education
& Training is vital







Recommendations:

Improve understanding of

urban micro-climate &
morphology + influence
urban design guidance.

Improve understanding of
building performance (energy
use + occupant satisfaction)
for different building types.

Raise knowledge & skills
through specialist courses at

Universities & CPD for
Professionals.

An EDUCATE Network ?

More energy efficient
423
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Less energy efficient
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