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Sustainable Development

the needs of the pre
a» | l 1ty of future generatio

Brundtland Report, 1987
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UK Sustainable Development Principles

\

-

-
2% ACHIEVING A SUSTAINABLE ECONOMY

x.  ENSURING A STRONG, HEALTHY AND JUST SOCIETY
‘ LIVING WITHIN ENVIRONMENTAL LIMITS

: -
< it)'- :

ROM%TING GOOD GOVERNANCE

—t he O6Three Pill arso of Sust alil

. @%G SOUND SCIENCE RESPONSIBLY

Source: OOdMmief faateamte pat hsd, TS

shared framework for sustainable development jointly
produced by the UK Government and the Devolved

Administrations.
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- Thermodynamic Concepts and Tools

-

-
. FIRST AND SECOND LAW CONCEPTS

x ENERGY = QUANTITY EXERGY = QUALITY

[

‘ IDENTIFYING PROCESS IMPROVEMENT POTENTIAL

J

Ls) Q)

— ENERGY ANALYSIS: CONSERVATION
;ﬂ\
t;s XERGY ANALYSIS: ENERGY (OR HEAT) CASCADING

.<ﬁt4‘d.hntlfles scope for improvement potential; 80% in just three sectors
oﬁne UK economy i power generation, space heating in buildings

ansport

A Cautionary Note: Exergy analysis should not be
elevated to a pivotal position
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LEVELS OF REGRESSION -

Tables

energy
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P for Inputs Process Use yste
_ A = 2
v v Expanded Industrial System
raw material ancillary
processing inputs v
transport p| final process _
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|
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Embodied Energy and Carbon

l"".xEmbodied energy (carbon) may

'\ SRGLIE - Pl mar-y . -energy- -consun
‘ extract, process, transport, and produce a good (or service).

)
J

‘W’,iﬂ_% the production of the good or service.
o

=

S
at includes the sum of the direct and indirect energy and

Pon sources associated with the product or activity, i.e.,
nergy and carbon flows must be traced upstream to their
In.

g&mﬁﬁ’lies all the energy (carbon) requirements associated
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0Carbon Footprint

> Definition: The o6car bon footprinto

- that human activities have on the environment, and in
particular on climate change. It is the amount of greenhouse
gases (GHG) emitted through burning fossil fuels for electricity,

heating, and transportation in order to produce a good or

\ . service.
'

©

> %\xafbmb Footprints or Carbon Weights?

(ﬁyﬁae units are kgC per functional unit, not ha.

R
—

ndards
O 14040 & 14044 1 Environmental Life Cycle Assessment

S 20501 Life Cycle GHG Emissions of Goods & Services
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Determining the Embodied Carbon

.. Assoclated with a Product or Service
o
x Trace the energy requirement by fuel source for the typical

./, product or service in the UK
\ \ !

!‘iiufst[mate the carbon emanating from fossil fuel use (via

ao coefficients)
=)
'» ’%{d‘q’ additional carbon released/absorbed via other sources,
l.e.,

— Cement

= Timber
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The Creation of the ICE Database

-

-
i< Created in support of a Carbon Trust and EPSRC-funded
research projectit he o6 Car bon Vi sion Bl

. ‘Aim: To produce an open-access, reliable database of
"gmbodied energy and carbon fo
%rﬁo 6cradle to gated.

. %\

’.
&ﬂfr gﬂl)i'red values for the wide diversity of materials associated
;ff—f‘ftiuildings and construction.

(2

5 this was considered this to
(in 2004).

ref ore we devel oped our ow
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- Inventory of Carbon & Energy

P

. An embodied energy and carbon
database for building materials

‘x ICE excel and pdf files created to
ummarlse data

‘@bodle)d energy & carbon coefficients
lected values

- "Typlcal & usable market products

Identlﬁes primary & secondary
S

available at:
‘h.ac.uk/mech-enq/sert/embodied
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