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Constructal theory is the view that the gen-
eration of “design” in nature is a phenome-
non of all physics, which is covered by a 
deterministic principle (the constructal law):  
“For a finite-size flow system to persist in 
time (to live) it must evolve such that it pro-
vides greater and greater access to the cur-
rents that flow through it”.  This principle is 
about direction in time:  the tape of the ani-
mated movie of configurations runs such that 
existing configurations are replaced by glob-
ally easier flowing configurations.   
The theory coin has two sides, both useful:  
the prediction of natural phenomena, and the 
strategic engineering of novel flow architec-
tures that are derived from principle, in ac-
cordance with the constructal law, not by 
mimicking nature.  The lecture will show 
that the emergence of scaling laws in inani-
mate (geophysical) flow systems is the same 
phenomenon as the emergence of allometric 
laws in animate (biological) flow systems, 
and that features of evolutionary “design” in 
nature can be predicted based on the con-
structal law.  This theoretical unification of 
the phenomena of animate and inanimate 
flow design generation is illustrated with 
examples from biology (lung design, animal 
locomotion), the physics of fluid flow (river 
basins, turbulent flow structure, self-
lubrication, climate) and engineering 
(technology evolution).  The place of the 
constructal law in thermodynamics will be 
outlined. The constructal law covers several 
ad-hoc and often contradictory statements 
such as maximum entropy production, mini-
mum entropy production, minimum resis-
tance, maximum resistance, minimum time, 
minimum weight, uniform stresses, charac-
teristic organ sizes, etc. 
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