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Sustainability, different dimensions

- Biodiversity

Scale level, from - Health effects

- Molecular to - Climate Change

- Scarcity

- Biosphere
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Figure 5: Oil producing countries past peak
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Challenges, Solutions, Ambitions

Judgment

Environmental Challenges / Solutions / Ambitions and Judgment model v 9.2, Prof.irP.G. Luscuere December 16 2014

VALUES
Challenges, Solutions, Ambitions Judgment
Ecology Economy Equity
Vectors Biodiversity |Health Climate |[Scarcity |Cost/ PR Social Fairness
Effects Change Benefits Metaphor | Responsibility
Energy Challenge | SO;, Acid rain | NOx, PM 25 CO; Fossil fuels Energy
Pay Back “Net Positive “Supergrid”
Solutions |Solar-, Wind-, Environmental-, Geothermal Energy and | Time Positive” |Buildings
Highly Productive Biofuels (Algae)
Water Challenge | Contaminated | Hormone & Fresh Life Cycle Cleaner
Water Medicine Water Analysis “Clean™ Discharge as Over
Residues Intake Consumption
Solutions | Algae, Nutrition Regeneration Total Cost of & Pollution
Ownership
Materials | Challenge | Waste *) Hazardous Chlorofluo | Virgin Actively lllegal Waste
Emissions rocarbons | Materials | Life Cycle “Healthy” |Cleaning Dumps
Solutions [Non-Toxic, -Carcinogenic or —-Mutagenic Substances, Costing Buildings (Proba Koala)
From Down- to Up-Cycling
Top Soil |Challenge [Loss & Contamination [CHs - Phosphate |Hard & Soft Positive
Degradation Emissions Costs and | “Fertile” |Contributionto |Use of Tropical
Solutions |Apply Green Roofs & Walls, Close Cycles, Recovery of | Benefits Top Soil Hardwood
Nutrients Production

*) Toxic-, Carcinogenic- or Mutagenic



Source: Steven Beckers






Effectiveness

With positive footprints we can realise
effective solutions which are beneficial to us!

« Efficiency Is doing things right




High boiler efficiency, or not?




Exergy of heat

Heat Exergy Exergy loss
°C) (%) (%)

1200 80 20
(0[0]0) 77 23
800 73 27
610]0) 66 34

400 57 43
200 38 62
100 21 79

80 17 83
40 §) 94
30 3 97
20 0 100

EX(Q)=Q* (1 -Ty/T) (Ty=293 K, or 20 °C)



Efficiency vs. Efectiveness

* We are very good in doing bad things very
efficient

* S0 we are doing the wrong things perfectly
right!

* We are not very good In doing the right (or
effective) things



Positive Energy footprint

Why stop at “nea
Produce more re

zero energy buildings™?
ble energy as

Sun I1s abunde
need, is clean ¢
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Effective hospital waste water
treatment
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Objectifs épuratoires
Données de I'effluent
3200 occupant
panis Respect des normes de
800 EH rejet dans une eau de surface

BOUCLE DE RECYCLAGE
INTERNE COVENT GARDEN

25 litres/jour.occupant DBO, < 25 mg/l

80 m’ljour 55a65 m”jouf DCO < 125 mgll

106 000 kWh
a 0.07 €/kWh
8000€/an

=+4 i
g SRR Respect de la norme de
~ 32 kg/jour a traiter qualité d'eau de baignade

<1000 CF/100ml

ECO - MACHINE TECHNIQUE MIXTE

INTENTIVE EXTENSIVE

- des régimes horaires

- de la densité d'occupation Accumulation des certains

composants liée a la boucle
de recyclage interne

EPURATION |
A, 1y oo
| NON POTABLE
100 m*/ 120 m* 150 m*
Ol i S s, s A . J
‘ * Source: Steven Beckers
Egouts  Boues ... litres/an Pulsion d'air Biomasse Evapotranspiration
20430% 4 vidanges/an 100 mh 1 ou 2 faucardages/an ~3m'an

15425 mY)
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Positive Topsoll footprint

» Have your project produce more Fertile
Soll as Is destroyed by the building activity



:0' ROUGE CENTER storm water strategie§™ &~ *




FORD ROUGE CENTER storm water strategies
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Positive Materials footprint

 Biobased materials
— Renewable by definition

* Technological materials
— Necessity to re- and upcycle

— Need for disassembly (materials, substances)
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Bio-based materials for?
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Waste

« What do we do with our waste?
— Put it in landfills ?
— Burnit ?
 and call that sustainable energy ?
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 What do we do with our waste?
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Waste

 What do we do with our waste?
— Put it in landfills ?
— Burnit ?
« and call that sustainable energy ?

— Down-, Re- or Up cycle ?
« \What is the value of our waste ?

% wan het totale elektriciteitsverbruil




What Is the value of our waste?

-1 kg gold: = 30 k€
* 1 kg of gold comes from:
— 200 - 1,000 ton ore from gold B
— 76,923,077 ton sea water (Cube 425 m) » S el
—= 3,3 ton of used mobile phones! ;r *,'*».
—+ 471 kg Cu, 10 kg Ag, 0,4 kg Pd and 10g of Pt

Urban mining vs. Thermal value!
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Copper, exponential production

US Geological Survey data,
world copper production
1900 to (projected) 2013

16.000.000f ~= 592 million tonnes

20,000,000

growth ~3.2%p.a.
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Copper, one doubling left

A 4 v D ' .L- o ‘-
World copper productlon 1900 to (pro;ected) 2013
= 592 million tonnes, growth ~3.1%p.a., doubling 22.6 years

1944-1966
72Mte

1990-2013
319Mte

1967-1989
163Mte

USGS world copper reserves estimate ~= 680 million tonnes
Consumption in next 22.3 year doublmg period ~= 638Mte

’._‘ vy n*"’ Y- Cors b3 =0 4 " ,, & (3 :

Paul Mobbs, University of London



The limits to growth

2 o .
“Perspectives on Limits to Growth 2012" %Wy SSE%}JE{.\I(%(M),{%}N%H

Limits To Growth: Year 2000 Update

-

Historical Trend
Trend Predicted
by 1972 Study

Observed Trend w—
1970-2000
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Mark S, Smithsonian | 2
April 2012

On the Cusp of Global Collapse? s

Updated Comparison of The Limits to Growth with
Historical Data, Graham M.Turner

Paul Mobbs, University of London



Beyond Sustainability

Energy
— Sun is abundent, fossils are the problem

Water

— Clean&sweet water Is precious, energy can help
op Soll

— Lost Topsoil can be formed

WEIEES

— These are critical, new technologies to seperate
re- and upcycle are required




