Human Thermodynamics Fundamentals
“A social aggregate is nothing but a system of points, i.e. individuals, who
are in perpetual movement of approaching or withdrawing from one another.”

– Leon Winiarski, Polish economics, world’s first professor of human thermodynamics (c. 1890)

“What is democracy but a successful formula for controlling the chemical
reactions of our 145,000,000 people, and turning the friction and heat Q
generated by our living together into production and progress?”
– Thomas Drier, human chemist, We Human Chemicals (1948)

“Since as a kid I was aware of the abyss (super rift) between the material and mental
worlds. I tried to bridge this abyss, but could not. Yet I kept on with my own
"Steigerung" as Goethe did. Then during 1982-83 I discovered empirically that the law of
entropy production applies to the humanistic world as it applies to the physical world. My
joy knew no bounds. I have found the bridge between these two worlds with which to
cross the abyss between them. Others thought I was crazy and would not dare to publish
my account.
Then, in 1986, if I remember correctly, I was teaching university students the intricate
calculations concerning free energy in chemical reactions. During that lecture I suddenly
became aware how my mind was rushing along two levels. The lower level was
concerned with chemical processes as a physical phenomenon. I executed this level
almost automatically. But the higher level of my mind was exploring free energy in the
process of knowing-learning as a thermodynamic phenomenon. I followed this level with
great curiosity. I think the students became aware that I was rather absent minded that
day, not perceiving my higher most thoughts. That day marks the beginning of my
continual exploring of the role of free energy in the actualization of humankind.”
– Adriaan de Lange (2001), South African chemical physicist
Human thermodynamics – the thermodynamic study of one person (Gustav Hirn, 1856) or of systems of
human molecules (C.G. Darwin, 1952).

Laws of thermodynamics – the energy of the universe is constant; the entropy of the universe tends to a
maximum (Rudolf Clausius, 1865).
Human molecule: in 2000, American limnologists Robert Sterner and James Elser were the first to calculate
the empirical molecular formula for an average human being (human molecule):
H375,000,000 O132,000,000 C85,700,000 N6,430,000 Ca1,500,000 P1,020,000 S206,000 Na183,000 K177,000
Cl127,000 Mg40,000 Si38,600 Fe2,680 Zn2,110 Cu76 I14 Mn13 F13 Cr7 Se4 Mo3 Co1

A thermodynamic system – any volumetric region of the universe, delineated by a boundary.
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Human thermodynamics quotes
Year

Quote

1893

“Human thermodynamics [concerns] vital heat of the body; experiments on the
amount of heat developed by human beings when in action, measurement of
oxygen inhaled; respiration shown to be the principle source of heat.”

1946

“Contributions to the thermodynamics of scientific humanism [concerns]
insights on the nature of time, [as in] personal or psychological time, and refers
to the unification of the specialized sciences effected by the contributions they
make to the proper study of mankind, man’s nature and destiny.”

1952

“Through determining some kind of laws of human thermodynamics, we shall
be more successful in doing good in the world. I am going to try to see what
these laws of human thermodynamics are; of course they cannot be expected to
have the hard outline of the laws of physical science, but still I think some of
them can be given a fairly definite form.”

1994

“Based on identities of adhesion, individuals are seen as a mass, as numbers,
independent of their molecular wealth. The molar group organizes a kind of
human thermodynamics, an exteriorized channeling of behavior and character
that squanders individual qualities.”

Photo

Person
Gustave Hirn
[1]
(written by
Bryan
Donkin)

Alfred
Ubbelohde
[2]

C.G. Darwin
[3]

Pierre Levy
[4]

1995

“Humans, like all mammals, are ruled by the laws of thermodynamics.”

Stanley
Ulijaszek [19]

Karlis Ullis
[5]

1999

“Human thermodynamics [is] the science concerned with the relations
between heat and work [applied to the study of] human beings [viewed as]
physiological engines.”

2000

“Our school tragedies are an early warning of something inherent in the laws of
human thermodynamics.”

2007

“Human thermodynamics [is] the chemical thermodynamic study of human
molecular reaction life.”

2008

If we accept Thims’ logic of human thermodynamics as a viable explanatory
framework, which it very well is, romantic bonding then becomes the subject
matter of quantum electrodynamics (QED), an aspect of particle physics that
traces human attachment and bonding to the interactions of photons and
electrons.

Satch Ejike
[12]

2009

“I have immense difficulties in human thermodynamics being presented to
students as a viable scientific theory when it is simply pseudoscientific
nonsense. The first law is simply the conservation of energy. But, the concept of
energy (internal, free, or otherwise) in Thims' human thermodynamics is illdefined. Why is this? Well, it's because the entire human thermodynamics
concept is fundamentally flawed.”

Philip
Moriarty [14]

2009

“Extraction of low entropy from and insertion of high entropy into the
environment makes the global economy and all human activity on the aggregate
a throughput of energy, with a second-law-dictated degradation in tow. These
are introductory level observations in ecological economics but they provide a
‘from the top down,’ intuition-honing demonstration why interactions even
among a small group of people over a very short period of time are within the
purview of human thermodynamics.”

Peter
Pogany [16]

John Gatto
[7]

Libb Thims
[11]

2009
“Much of this [economic] gain was due to improvement in human
thermodynamic efficiency. The rate of converting human energy input into
work output appears to have increased by about 50 percent since 1790.”

Robert Fogel
[20]

Human thermodynamic instruments
In human thermodynamics, a human thermodynamic instrument is a thermodynamic instrument, such as a thermometer,
barometer, indicator, or reaction calorimeter, etc., built or conceived to measure large-scale "boundaried" human molecular
quantities, as in a human system of two or more people, or rather, in a sense, "social", pressures, volumes, temperatures,
energy, or heat.
To give an example of the magnitudes involved, the following diagram shows the changes in the territory (volume) of a system of
about 45-million people (human molecules) (Roman empire) as it expands, doing thermodynamic pressure volume work, against
its surroundings, and then contracts (during its fall), over the course of 929-years.

Roman empire in 375 BC

Roman empire in 272 BC

Roman empire in 116 AD
(at its greatest extent territorially)

Roman empire in 476-554 AD
(Western empire falls when emperor Romulus is deposed)

This topic of quantifying systems of humans using standard thermodynamic parameter, to note, is one of the most complex areas
in human thermodynamics. As to difficulties involved in even conceiving of any type of "indicator" to gain data on the
thermodynamic state variables of human activity, one must first note that measurements have to be obtained in SI units, just as
is the case for any other system of study in the universe.
To cite one example, temperature, by definition is the measure of the ability of a body to absorb or give up energy, and is
measured in degrees Kelvin. Thus, on this definition how does one quantify the very significant aspects of the average sexual
temperature of one person? It is well-agreed that a typical supermodel (who have larger personal space) has the ability to give
off a larger amount of energy (causing volume expansion). Yet how is this measured in degrees Kelvin?

Pressure
The concept of human system pressure is an elusive one. The
barometer was invented in 1643 by Italian physicist Evangelista
Torricelli who was studying the Parmenides' 485BC theory of
the nonexistence of vacuums in nature.
The basic definition of pressure is that it refers to the rate at
which the particles of the system collide on the walls of its
container, as described in Swiss physicist Daniel Bernoulli’s
1738 Hydrodynamica. This is the basic model we have, thus far,
to describe pressures in human systems, which invariably need
to be quantified in units of pascal (PA) or newtons per meter
squared acting on the surface in question.
Italian physicist Evangelista Torricelli's mercury barometer
(1643), the world's first pressure measurement instrument.

The pressure in a standard barometer measures the weight of
the molecules in the atmosphere pushing down on the
molecules at the surface-level of the earth. When the water
molecules push out against the piston of a piston and cylinder heat engine, it signifies that the pressure of the water molecule
system is higher than the surrounding system of atmospheric molecules, owing to the actions of heat transferred to the system,
typically.
In extrapolation of this model to systems of humans, a human system barometer would measure the weight of the molecules
(humans) in the surroundings a given system pushing on the molecules of that system or on the boundary of that system.
Using the transformation of the Roman system model, over a span of about 1,000-years, to give an idea of human pressure, the
population of the world at 1 AD has been considered to be between 200 and 300 million people. In that same period, the
population of the early empire under Augustus (27 BC – 14 AD) has been placed at about 45 million. [13] Using 300 million as
the world benchmark, the population of the Empire under Augustus would've made up about 15% of the world's population. In
this case, in order for the Roman system to expand outward to its eventual largest volume (116 AD), the pressure in the Roman
system would have been greater than that of the territory of the neighboring surrounding world.

Volume
The first work on measuring and quantifying volumes or spaces of humans in movement and interaction was American
anthropologist Edward Hall's 1966 work on "proxemics", which was based on the earlier 1955 measurements of German
zoologist Heini Hediger on the distances of reaction between animals, e.g. flight or fight distance, social distance, etc. This joint
work was incorporated into American chemical engineer Libb Thims' 2007 formulation of human molecular orbital volumes. [3]
Some prototype "indicator" readings or measurements done on human volume changes include the 1990s findings that, when
asked to approach a stranger and stop when they no longer feel comfortable, people will tend to stop about two feet away from a
tall person (22.7 inches to be exact) but less than a foot (9.8 inches) from a short person. [9] This same effect operates in
proportion to beauty. Specifically, according to American attractiveness researcher Nancy Etcoff:
“Very attractive people of any size are given bigger personal space and territory; which they carry around with them.”

In other words, physically ‘hot’ molecules, in a sense, trigger volume increase be it a gaseous molecule or a human molecule. [3]
Another potential way to quantify volume changes in systems of humans is via using GPS technology. To give one example, in
2007, after reading a article on how “GPS Shoes Make Tracking Kids, Elderly Easier”, American chemical engineer Libb Thims
contacted the GPS shoe developer American engineer Isaac Daniel on the possible idea of using his newly developed line of
GPA shoes to track groups of people, in year-long studies, so to function as a potential human molecular indicator technology,
giving data as to changes in movement orbital volumes of people over daily, weekly, monthly, or yearly averages, just as a steam
engine indicator tracks the boundary position of the water molecules as they expand outward and contract inward in one heat
cycle of the piston and cylinder. [8] This communication, however, was not returned.

Indicator: a work measurement tool invented in
1796 James Watt and John Southern, that tracks
pressure of the steam in a cylinder against the
steam's volume, concomitantly.

American engineer Isaac Daniel wearing his
newly invented GPS shoes (2007), a potential
future type of human molecular volume indicator.
[8]

In 1997, Russian physical chemist Georgi Gladyshev stated that the value of the Gibbs free energy change ΔG for the formation
of any particular human society, could be estimated by calculating the work that when into building that society. [11] Although
Gladyshev does not give any specifics as to how this might be calculated, aside from mention that some hypothetical type of
“absolute hard currency” might facilitate this measurement, one might be able to get a reading of volume change of a given
society by studying boundary of the territory expansion and contraction, over the course of the rise and fall of a society, as
diagrammed on a world atlas. The rise and fall of Rome could be one case study, as diagrammed below: [12]
In 2005, German physicist Ingo Muller suggested that changes in the “parts of the habitat lost” involved in animal species
interactions represents a type of thermodynamic pressure-volume boundary work. [10]

Temperature
The term economic temperature dates back to 1915 in the work of Italian economist Emanuele Sella, who seems to have
described it as wealth and the capacity to absorb it; such that between different organisms a thermoeconomic diversity (or
temperature difference) exists. In 1930, French sociological philosopher Maurice Halbwachs uses the terms social temperature
and in another instance moral temperature to allude to the suggestion that the suicide rate of a particular group of humans could
be considered as a gauge of the moral temperature of the group: [1]
“The number of suicides [in a region] can be considered a sort of thermometric indicator which informs us of the condition of
the mores, of the moral temperature of a group.”
In 2009, Chinese physicist Yi-Fang Chang suggested that social temperature could be defined by the following equation:

where
is an average value of the social kinetic energy. [4] In this sense, in theory, one could use GPS tracking devices to
measure the kinetic energy, or the sum of ½ the masses of the human particles times their respective average velocities
squared, of a system of human molecules under study and thus get a hypothetical reading of temperature of a social system. In
2010, German Mimkes argues that GDP per capita may be representative of the temperature of the economic system. [15]

Heat
The development of indicators to quantify
human molecular heat is an elusive subject.
How does one, for instance, quantify sexual
heat, in units of joules?
In 2007, American chemical engineer Libb
Thims gave an overview as to how to go
about constructing a human reaction
calorimeter and human molecular or human
system thermometers, so to be able to
measure quantities such as human reaction
enthalpy change. [3]
In short, just as the change in the
temperature or energy of the water
molecules in the jacket of the reactor vessel
(adjacent) gives a measure of the heat
released (or absorbed) by the reactants
(reactional medium); then by extrapolation,
a system of thermostat human molecules
would need to be circulated, while in
In a reaction calorimeter, a liquid is circulated around the vessel containing the
contact, with a system of two or more
reaction medium. The temperature of the liquid in the temperature-controlled jacket people (reactant human molecules) who
is maintained at a constant value. When the liquid reagent is introduced into the
are introduced together, thus triggering
solution, a difference of temperature is measured by a thermocouple. A calibration reaction, and the change of the temperature
probe is used to determine the heat of the reaction. [14]
of the circulating jacket human molecules
would give an indication of the heat or
enthalpy (if volume change was also quantified).

Entropy
Attempts as measurements of the entropy of one human or a system of humans have been amusing, to say the least, most of
which have been not even theoretically sound attempts. The dozens of claimed attempts in information theory, for instance, are
all baseless.
In 1931, psychologists Siegfried Bernfeld and Sergei Feitelberg , in their article “The Principle of Entropy and the Death Instinct”,
presented the results of their study where they attempted to measure a paradoxical pulsation of entropy within a living organism,
specifically in the nervous system of a man. [5] Specifically, by comparing the brain temperature to the rectal temperature of a
man, they thought to acquire evidence of paradoxical variations, i.e. variations not conforming to the principle of entropy as it
functions in physics for inanimate systems. [6]
In 1993, American physical chemist Martin Goldstein, in his book The Refrigerator and the Universe: Understanding the Laws of
Energy, co-written with American epidemiologist Inge Goldstein, outlined the basic difficulties involved in calculating the entropy
of a mouse, via the standard procedures used to calculate the entropies of simple molecules (assuming the mouse to be a larger
molecule, that was synthesized). The following is a condensed excerpt of that section: [7]

“To apply thermodynamics to the problem of how life got started, we must ask what net energy and entropy changes would have
been if simple chemical substances, present when the earth was young, were converted into living matter [as in the formation of
a mouse] … to answer this question [for each process], we must determine the energies and entropies of everything in the initial
state and final state.”
Energy determinations, they state, are rather straight forward; whereas entropy determinations are more difficult. In 2009, New
Zealand business engineer Gavin Ritz claims to have been conducting research to measure and quantify “motivation entropy
production”. [2]

Gibbs free energy

The quantification of Gibbs free energy
G = U + PV - TS

Is one the most advanced calculations in human thermodynamics, being that it involves the measurement of five variables. Only
superficial attempts have been made at quantification in this area. In 2007, Thims outlined a "dodecabond model" in which
Gibbs free energy could be quantified by measurements of various physical and evolutionary psychology aspects involved in
human movement, human work and of human bonding. [3] In 2009, Ritz also claims to be able to measure and quantify Gibbs
free energy in business systems and organizations. Both the contentions by Ritz, to note, are mostly hollow claims; his
understanding of thermodynamics is very elementary, and it is likely that his claims are purely superficial, or very simplified
models, at best. [2]

Human thermodynamics applications
In human thermodynamics, human thermodynamics applications are uses of human thermodynamics theory or principles in
practical application. Some of these are listed below, distinguished between those applications proposed in theory and those to
have become working models. The study of the practical application of human chemical thermodynamics or human statistical
thermodynamics for use in the bioengineering of human systems would be termed "human engineering thermodynamics", similar
to how chemical engineering thermodynamics is used in chemical engineering by chemical engineers in the practical application
and development of chemical plants, oil refineries, etc.

Theoretical models
The following are applications developed up to the theoretical or beta‐stage of development:

Application
● Alien life-detection apparatus (1964-)

Description
In 1964, Jet Propulsion Laboratory at CalTech was being funded
by NASA to construct and design two probes (Voyager 1 and
Voyager 2) to be sent to Mars in the upcoming 1977 Voyager
mission to Mars and one of the main functions of one probe was
to look for life. During this engineering phase, a debate erupted
between English biophysicist James Lovelock and his colleagues
as to how one would theoretically be able to recognize life,
specifically Martian life? Lovelock proposed that any universallydesigned life-recognition type of detection equipment or machine
would need to be able to “look for an entropy reduction, since this
must be a general characteristic of all forms of life.” The probes
were eventually built and sent to Mars, and although they did not
have “entropy reduction detectors”, Lovelock’s theory was
eventually outlined in his 1975 article “Thermodynamics and the
Recognition of Alien Biospheres.” Lovelock commented in

retrospect (1979), that most likely, his reply was “taken to be at
the best unpractical and at worst plain obfuscation, for few
physical concepts can have caused as much confusion and
misunderstanding as has that of entropy.” As of 2005, the probes
were still operational, at a yearly cost of $4.2 million.

● Consciousness quantification (1995-)
In circa 1995, American chemical engineer and physician Gerry
Nahum, with a background in thermodynamics and information
theory, worked out a 25-page proposal, entitled "Proposal for
Testing the Energetics of Consciousness and its Physical
Foundation", to conduct a consciousness-weighing project to
quantify the energy of consciousness at the point of death,
estimated to cost $100,000, using a negative entropy theory.
Nahum has been actively seeking funding, at various university
physics departments and private sectors, and presenting his
theory at conferences to find partners.

● Foodstuffs thermodynamics (2005-)

● ReactionMatch.com (2008-)

In the 1990s and 2000s, Russian physical chemist Georgi
Gladyshev developed an anti-aging model of foodstuffs in which
he hypothesized to be able to thermodynamically quantify the antiaging value of any food or nutritional substance via using a
formula similar to the Gibbs-Helmholtz equation. He obtained a $2
billion patient for this model. He has given various lectures on this
topic at the American Academy of Anti-Aging medicine
conferences. In 2007, Gladyshev met with American chemical
engineer Libb Thims in Chicago to discuss a joint venture to take
his patented theory to the market place.
A human chemical thermodynamics matching theory based dating
site, outlined in principle in the 2007 textbook Human Chemistry
and taken to the preliminary beta-stage of development in 2008,
situated to be a hard science replacement for the hap shod sites
claiming to be based on science, such as eChemistry.com (2006),
run by a chemical engineer, Chemistry.com, run by an
anthropologist, ScientificMatch.com (2007), run by an electrical
engineer, among other sites run primarily by psychologists and
computer programmers. In 2009, the online dating industry topped
$1 billion and was growing at a rate of 10%.

Funded models
The following are applications that have developed up to the funding stage:
Application

● Physical intelligence (2009-2011)

Description
A two-year research and development project, initiated by US
defense advanced research projects agency (DARPA) program
manager Todd Hylton in 2009, conceived to replace artificial
intelligence with “physical intelligence”, one that spontaneously
evolves as a consequence of thermodynamics in open systems,
hypothesized to be able to be built from chemical and electrical
components. The mission statement of DARPA, to note, is to
“bridge the gap from fundamental science to application”. The
program, currently being undertaken by a number of different
government and non-government teams, is working on the
following goals: (a) Creating a theory (a mathematical formalism)
and validating it in natural and engineered systems; (b) Building
the first human-engineered systems that display physical
intelligence in the form of abiotic, self-organizing electronic and
chemical systems; (c) Developing analytical tools to support the
design and understanding of physically intelligent systems. The
end goal for military application and use of physical intelligence.

Working applications
The following are applications developed up the revenue stage:
Application

● Psychodynamics (1873-)

Description
Freud started medical school in 1873, at the University of Vienna,
under adviser German physiologist Ernst Brücke, director of the
director of the Physiology Laboratory at the University, close friend
and previous medical school lab partner to German physicist
Hermann von Helmholtz one of the three-main formulators of the
first law of thermodynamics (conservation of energy)
(conservation of force). Over the next six years, initially
concentrating on biology, Freud did research under Brücke, and
under this collective influence, conceived the idea that external
influences must be “conserved” in the mind in various “states of
consciousness” (or subconscious), later to develop his id, ego,
superego model of the mind. In circa 1920s, Swiss psychologist
Carl Jung incorporated aspects of the second law of
thermodynamics into a variation of this model. In the 1970s, on
the models of Jung, Croatian-born American psychologist Mihály
Csíkszentmihályi developed “positive psychology” with his
Csíkszentmihályi flow, or “states of optimal experience”, theory,
using of the Freudian-Jungian terms psychic energy and psychic
entropy in his analysis of states of mental life, and ideas on
negentropism, e.g. psychic negentropy.

● Human entropy imaging (2007-)

● SThAR (2009-)

Conceived by Russian biometrist Viktor Minkin, head of the
Russian vibraimage company, to use pixel vibration technology to
measure human emotional states, quantitatively to be explained
via psychological entropy or human entropy methodologies, the
theory of which to be developed by American chemical engineer
Libb Thims, to be used in application for home use and
government used, e.g. terrorist screening technologies. Following
R&D, equipment is slated to be marketed and sold in the US
under the direction of Thims; although, Thims is stalled out on
parts of theory development, as he is currently mastering the
works of Clausius, Gibbs, and Lewis, which underlie theory. In
2008, Thims outlined a few basic principles of “human
thermodynamic imaging”, after which Minkin incorporated parts of
preliminary theory into Vibraimage version 7.0. In 2009, Minkin,
possibly using some of the Gibbs free energy matching theory,
took the project to the working model stage in the site
PsyMaker.com, which claims to facilitate (a) recognition of
emotions of visitors, (b) emotion recognition in Skype, (c) measure
pixel-dependent aura, (d) lie detection, (e) couple compatibility
matching, (f) remote and contactless public security.
A consulting firm application in business thermodynamics,
founded by Spanish telecommunications engineer Gregory
Botanes, claiming to be applying the laws of social
thermodynamics to model social network behaviors and make
predictions of business paths, needs, and issues. Company
claims to be using “social thermodynamics research” and
Montecarlo techniques, to the commercial applications of
marketing, e.g. advanced behavioral marketing, competitive
analysis, media investment optimization; threats detection, e.g.
viruses issues, web 2.0 enterprises, etc.; security, intelligence,
and defense, e.g. counterterrorism, electronic crime, knowledge
management, among others.

