Maximum Power Design



ENERGY AND URBAN SYSTEMS



AND URBAN SYSTEMS
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The Energy Efficiency Fallacy

Energy is transferred at 100% efficiency.

(you cannot try to conserve energy or make it effiecent)

Energy’s capacity to do work will not be conserved.

(thus we must design entropy/exergy relationships)



AND URBAN SYSTEMS



“the available energy of one
kind previously used up
directly and indirectly to make
a product or service.”



“the of one kind
previously used up directly
and indirectly to make o
product or service.”






HIERARCHY OF ENERGY



..q develops in which each scale is
symbiotically connected by feedback loops with the next.”



“Generally, when a system is optimal, its components are
themselves run in a suboptimal way.

-ecosystem scientist James J. Kay



“Generally, when a system is optimal, its components are
themselves run in a suboptimal way.

-ecosystem scientist James J. Kay



maximum power design



“during self organization, system designs develop and prevail that
maximize power intake, energy transformation, and
those uses that reinforce production”

-Howard T. Odum



MAXIMUM POWER DESIGN

ZERO-ENERGY DESIGN

or efficient buildings
or optimized buildings
or conservation of energy...etc



AND URBAN SYSTEMS



ENERGY, EXERGY, EMERGY AND






ENERGY, EXERGY, EMERGY AND



Neil Brenner, Urban Theory Lab, Harvard GSD



ENERGY, EXERGY, EMERGY AND



System Boundaries










































BUILDING OPERATION: 15%

Ricardo Maria Pulselli, Eudgenio Simoncini, and Nadia Marchettini,
“Energy and emergy based coast-benefit evaluation of building
envelopes relative to geographical location and climate,”

Building and Environments 44 (2009), p. 922.









PLOT

THE MATTER OF URBANIZATION
Central Park & Empire State Building
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Waldorf-Astoria Hotel
1893-1929





















Thomas Abel, “Systems diagrams for visualizing macroeconomics,” Ecological Modelling, Volume 178, Issues 1-2, 15 October 2004, Pages 189-194,









Exergy to emergy ratios




Exergy to emergy ratios















What is your system
boundary? Why?



Work on the correct
order of magnitude.



Take care of power
and the necessary
“efficiencies’ will take
care of themselves.



Maximum Power Design
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