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World GHG Emissions Flow Chart
Sector End UsefActivity

‘Residential Buidings

Sources & Notes: All data is for 2000. All calculations are based on CO: equivalents, using 100-year global warming potentials from the IPCC (1896), based on a total global estimate of
41,755 MIC Oz equivalent. Land use change indudes both emissions and absorptions; see Chapter 16. See Appendix 2 for detailed description of sector and end use/activity definitions, as well as data sources.
Dotted lines represent flows of less than 0.1% percent of total GHG emissions.
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Human Welfare and Ecological Footprints
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Earth image courtesy of the Image Science & Analysis Laboratory, NASA Johnson Space Centre
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Building form and orientation, thermal
performance, shading, daylight penetration

Building services, air conditioning
avoidance, heat recovery, site-wide energy

systems (CHP), lighting controls (daylight
and presence), zoning, smart metering.

Renewables, wind energy, solar thermal
energy, photovoltaics, biomass, ground
source heat pumps




REDUCE — minimise resource demand

1.,+ 1/

REUSE - recycle and increase efficiency

RENEWABLES - zero carbon technology
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Carbon reduction interventions



Construction — carbon relating to construction activities

Corporate — embodied carbon of the completed building

Change Over — moving in, logistics and final fitout

Continual — carbon associated with operating building

Closeout — demolition and disposal

Change over |

Concealed — transport to and from work
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Embodied Operational
Carbon Carbon

Typical

Projects

Projects
Carbon accounting allows us to
Zero
understand the differentials between
Carbon
: embodied and operational carbon as
Projects

we head towards zero carbon




Material Carbon kg CO2/kg

Concrete average 0.130
Concrete RC 30 0.153
Concrete RC 30 with reinforcement 0.241
Concrete RC 30 with 25% fly ash 0.122
Concrete RC 30 with 50% fly ash 0.092
Concrete prefabricated 0.215
Concrete fibre reinforced 0.450
Steel average 1.770
Steel virgin 2.750
Steel recycled 0.430
Stainless Steel 6.150
GRP 8.100

Data sourced from Inventory of Carbon and Energy version 1.6a by Bath University



Data sourced from The McKinsey Quarterly 2007 Number 1
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Whole Life cost Data Structure
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Life Cycle Cost Capital

Cost

Optimum

LCC

Replacement &
Maintenance Cost

Operation Costs

Image courtesy of
Skanska
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B'mark Elemental Sub Component Final
budget element
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2,500,000

2,000,000
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1,000,000

500,000
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Lighting Options

15

20

25

30

— Base Case Lighting
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Intervention- install
lighting controls.

64 .B C$ A4 @

............. A*4
e 5 e
. 6+ ( @
......... 6) @C -



5+ ! % . 64
.. | 044 .

L Lighting Options

1,800,000

=== Install Lighting Dimming

1,600,000 Controls

1,400,000

— Base Case Lighting

1,200,000

1,000,000

800,000

600,000

400,000

200,000
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Lighting Options

1,800,000

=== Install Lighting Dimming

1,600,000 Controls

1,400,000
— Base Case Lighting
1,200,000

1,000,000
800,000

600,000
Base case= £1,700,000

Lighting controls = £1,500,000
£200,000

400,000

200,000 Difference =
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Lighting Options

10

15

20

25

== Install Lighting Dimming
Controls

= Base Case Lighting

= Base Case Lighting Electricity
costs double

== Lighting Dimming Controls
Electricity Costs Double
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Lighting Options

== Install Lighting Dimming
Controls

3,000,000

= Base Case Lighting

2,500,000
= Base Case Lighting Electricity

costs double

2,000,000 === Lighting Dimming Controls

Electricity Costs Double

1,500,000

1,000,000

So... install lighting controls could save £1m

500,000 over 30 years if electricity cost double ......



Photovoltaic Module Cost
- 80watt output

- 10% efficiency
- £160 per m?

Source: NREL Energy Analysis Office (www.nrel.gov/analysis/docs/cost_curves_2005.ppt)
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Other Interventions

— Base Case Lighting Electricity
costs double

) == Potential interventions?




Benchmark

Building Cooling
Car Park

Vertical " . Small Power

Transportation
Pool

Water Features i _
Water Pumping Lights - Internal

VAC Pumps
VAC Fans Lights - Facade

Electrical Energy Consumption

Good Practice

Building Cooling

Car Park . Small Power
Vertical Transportation
Lights - Internal
Pool

Water Features

Water Pumping VAC Pumps

VAC Fans Lights - Facade




Benchmark Good Practice

DC Water

*DC Water *\WWCs - Full Flush

eIrrigation Irrigation
Miscellaneous
*Miscellaneous P

V Pool
Poo

: Pantries
Pantries

*Taps *Urinals gﬁps
_ owers
«ShowergAblution spray Ablution spray

Water Consumption

WCs - Full Flush

W_Cs- Half Flush

Urinals
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1020.00
o Solar water
End user efficiency heating
( switching off lights etc)
1000.00 -
Recovery of
980.00 energy
]
960.00
Improvements to _
structure Improving
building fabric
940.00 -
Passive
Improvement to improvements to
building systems ildi
920.00 - g sy building form
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