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Energy: Impact 1s Global




Approach
= Engineering

= Beyond engineering




Sustailnability




Sustainability

Bearable Equitable

Environment :
Viable Economic




Importance

= E|CVision

Engineering, for a prosperous, safe and
sustainable Canada

SINCE 1887

&3W The Engineering Institute of Canada



http://www.eic-ici.ca/index_e.html
http://www.eic-ici.ca/index_e.html

Growlng Interest

sustainability

International,
multidisciplinary,
open access
journal
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Energy Sustainability
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Energy Sustailnability

Provision of energy services
in a sustainable manner

Sufficient for necessities
= Affordable

= Environmentally benign
Acceptable



Energy Sustainability
Requirements
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|  Energy Sustainability

Requirements
1. Sustainable energy sources




Energy Sustainability

Requirements
1. Sustainable energy sources
2. Appropriate energy carriers

15



Hydrogen Economy

Hydrogen
Utilization

Environment

Hydrogen
Production

Primary
Renewable
Energy Source
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Energy Sustailnability

Requirements
Sustainable energy sources
Appropriate energy carriers
Increased efficiency

1.

2.
3.
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Energy Sustailnability

Requirements

1. Sustainable energy sources
2. Appropriate energy carriers
3. Increased efficiency
4.

Reduced environmental impact




Energy Sustailnability

Requirements

1. Sustainable energy sources

2. Appropriate energy carriers

3. Increased efficiency

4. Reduced environmental impact

5. Satisfy other facets of energy sustainability

Societal concerns
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Examples
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! Energy Production

Trigeneration and
polygeneration

Clean hydrogen production




| Energy Tools

Energy storage Exergy methods and efficiency

the ENERGYcrisis




Energy Users
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Energy Users

Dita:helﬁ gtarages ':;rti f Two-storey
solar collectors on the roofs single-family homes

collector loop

!

Energy Centre

with short- \
|_|| |_| District heating loop
ol | (below grade) connects
Storage tanks to hc;mgs in co.r_n_lmnit'
4— Borehole seasonal y
(long-term) thermal
storage

52 homes, 90% solar fraction
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Integrated Energy Systems

Dockside Green, Victoria, Deep Lake Water Cooling,
BC, Canada Toronto, Ontario, Canada




Closing Thoughts
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Closure

Sustainability: Essential

v

Energy sustainability: A critical quest

v

Responsibility: Environmental, societal, economic
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UN Sustainable Development
Goals (2015-30)
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