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Overview 

The authors devised the Constructal Law in order to describe 
how nature can organically design itself without a Designer. 
The essential concept is to view phenomena as a flow of 
materials (whether the material is water, DNA, lava, or 
knowledge). The universe naturally optimizes that flow for 
increased efficiency. This design towards a more efficient flow 
gives us a similar tree-like structure found in our lung’s
alveoli, river tributaries, and academic knowledge, all 
predicted by the Constructal Law. 

Introduction 

When you look around, you may curiously observe a 
similar tree-structure in several phenomena. River 
basins, neurons’ dendrites, air passages in lungs,
transportation routes, lightning, and even networks of 
employees, all seem to be described by tree-like 
structures. Whenever objects flow, such flow systems 
naturally evolve over time to be more efficient, and this 
results in a tree structure. It can be observed at every 
scale, from micro to macro. 

The “Constructal Law of Design” is a scientific law
describing this phenomena. Flows naturally reconfigure 
themselves over time to be more efficient. This tree-like 
structure dictates heat dispersion, traffic patterns, lava, 
knowledge, and even evolution itself. While 
thermodynamics requires that things flow, the 
Constructal Law presented here describes the design of 
such flow. Even our language contains colloquialisms 
such as “going with the flow” and taking the “path of
least resistance”. 

This may be seen as an alternative to the “intelligent
design” argument, because even DNA flows over time 
according to this law. Design in nature isn’t intelligent;
design is simply flow optimized to be more efficient. 

“The Constructal Law, is the true source of 
harmony, balance, and oneness in nature.” 

Chapter 1. The Birth of Flow  

Some people believe that noticing a design in nature 
implies a Designer. However, Darwin realized that 
natural selection can account for design, and Mendel 
discovered the mechanism (random mutations). 
Everything with motion or flow (including our DNA) 
evolves over time. The Constructal Law describes “the
direction of evolution.” As an analogy, when you imagine 
the law of gravity, you realize that the ball wasn’t
designed to fall; it simply follows along the laws of 
nature. The Constructal Law has been used to predict: 

x The shape of a lightning bolt 
x Rivers’ depths as a proportion of their widths 
x The 23 levels of bifurcation in the human lung 
x The 9 levels of bifurcation in the mouse lung 
x The periodic rate of breathing 

The central tendency in the big picture of the universe is 
to promote movement. When gasoline turns into heat, 
when food turns into nutrition, and when the sun heats 
the Earth’s mass, those are all considered “flow”. Yet
flows have friction, choke points, and resistance. Such 
resistance to flow gives us the variation we see in the 
natural environment. For example, a maple tree is “a flow
system for moving water from the ground to the air”, and the 
friction from the environment (nearby bushes or the 
wind) yields the endless variation in tree shape.  

The Constructal Law predicts that flow goes from 
laminar (smooth) to turbulent when turbulent flow 
becomes a more efficient design. For example, when 
smoking a cigarette, at some point the smoke starts to 
move more turbulently based on the speed of exhaling. 
Both evolution and smoke from a cigarette follow a path 
when they flow, and the Constructal Law discusses the 
design of such path. 

“The Constructal Law identifies a 
phenomenon as old as the universe itself 

but unrecognized until now.” 


