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Growth expansion modeling: kinetic energy

tool to measure efficacy, efficiency,
economicity and effectiveness

Summary

* Models of growth: simply mathematical descriptions of growth
trajectories;

* The growth function is necessary, but not sufficient condition for to
understand the growth process;

* First principle of energy: balance of energy between production of new
biomass and maintenance of existing biomass;

* Action: allows to complete the understanding of the growth models.
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Introducing Viewpoints of Mechanics into Basic Growth Analysis
— (I) Three Aspects of Growth Mechanics compared
with Three Laws of Motion —

object. This 1s the second law of three laws of motion,
namely Newton’'s equation of motion (Kawabe, 2006)
given by

>

where m =mass of an object, a = acceleration, F' = force.
Comparing equations (6) and (7) suggests that (AGR)?
looks like force that gets mvolved in the growth. This
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F=m¥*a,
F=(m4+my)*a,
F=mj *a.+ my*a,
@, Ontogenetic maintenance force

@-\ Ontogenetic growth force
§ mass and m,) can be used to determine the ontogenetic maintenance and growth forces
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A mathematical approach toward
defining and calculating the duration

of the lag phase

Robert L. Buchanan &%, Miriam L. Cygnarowicz 2

a.=acceleration
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LPD = M — (1B), F=ITI*EIE

LPD = lag phase duration
M = time (h) when culture achieves

ooty st tme vt LPD,= M, —-(1/B,)

M = time (h) when culture achieves its maximum or
minimumacceleration, B = relative acceleration at time M.
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Physical Units

Mechanics is the branch of physics in which the basic physical units are developed. The
logical sequence is from the description of motion to the causes of motion (forces and
torques) and then to the action of forces and torques. The basic mechanical units are those of

MASS, LENGTH, & TIME— .

X

—

All mechanical quantities can be expressed in terms of these three quantities. The standard
units are the Systeme Internationale or SI units. The primary SI units for mechanics are the
kilogram (mass), the meter (length) and the second (time). However if the units for these
quantities in any consistent set of units are denoted by M, L, and T, then the scheme of

mechanical relationships can be sketched out.

Chain of mechanical || Development of

Table of units

quantities mechanical units

Unit conversions

Comment on significant digits [[Dimensional analysis

Motion to Energy

A brief overview of time.
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The Chain of Mechanical Quantities

equals

Restrictions, qualifications

With direction, displacement

over time gives average
velocity.

Change in velocity over time

gives average acceleration

Actually gives net external

force if mass is constant.

Force x length in direction of

force, if these quantities constant.

Motion to Energy

Average power
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Actio prlnC|pIes as determinants of ecosystem structure the
autonpmous lake as a reference system
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OPERATION EVALUATION METHOD FOR MARINE TURBIN
COMBUSTION ENGINES IN TERMS OF ENERGETICS

Ecology. 76.% (Sept. 1995): p1741+. From Academic OneFile.
Copyright: PYRIGHT 1995 Ecological Society of America Le . .
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Action in theoretichl physics is an abstract quantity describing the overall mo¥Qn of a system; action 0 tp t; t . — useful work
has the|dimensions of energy x time|(in joule-seconds). The Principle of Least AWjon states that ——-I

Fig. 3. Example case interpretation, where D, < D, : D, - action required,
. D, actzon possible, t, - operation time of the engme, after which

. . L : e S . e D D , t - time needed to complete the task, t, - critical time, after th
interaction between this principle of least action and an overriding Principle of Most Action. Most > P ft =
expiry of which the engine cannot operate, t - operation time

action implies energy acquisition, concentration, and conservation. In an autonomous ecosystem a




Biological Extension of the Action Principle: Endpoint Determination beyond the

Quantum Level and the Ultimate Physical Roots of Consciousness
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Abstract

With the explosive growth of biology, biological data accumulate in an increasing rate.
At present, theoretical biology does not have its fundamental principles that could offer
biological insight. In this situation. it 1s advisable for biology to learn from its older
brother, physics.[The most powertul tool of physics] 1s the action principle, from which
all the fundamental laws of physics can be derived in their most elegant form. We show
that today’s physics 1s far from utilizing the full potential of the action principle. This
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The most powerful tool of physics
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detemuned by the 11v1r1g orgamsms themselves (Bertalanffy, 1950). Action 1s an
[tool of choice to describe biological phenomena] since it can act also on biologically
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determined endpoints. Today’s physics does not utilize the full complement of the
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biological form of the action principle acts in the realm beyond quantum physics §.,
At EREl i g s it offers integral principles and
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Published in: Quantum Mind 2007, Salzburg, Austrla Ahstracts
https://www.sbg.ac.at/brain2007 /abstracts/concurrents.htm

Integral Aspects Of The Action Principle In Biology And Psychology: The
Ultimate Physical Roots Of Consciousness Beyond The Quantum Level
Attila Grandpierre <grandp@iif.hu=

Konkoly Observatory of the Hungarian Academy of Sciences, Budapest, Hungary

During the last centuries it became more and more clear that the highest
achievement of modern physics is its most fundamental law, the action principle.

IR ENEENS R GETEIREITTENWe point out that the action principle usually takes
a minimum value in physical systems, while in biological organism it usually

takes its maximal value. Therefore, we could recognize in the alreadv established
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Least and most action may be regarded as opposing attractors, The end point of
“most action” is a state of “crystallization, " a permanent state with no further
change, The least action attractor is spontaneous combustion and dissolution in a

The above are important objections, yet as will be seen in subsequent sections, the
application of Action Principles| provides such an interesting and far-reaching

‘explanation for major biological processesq from ecosystem structure to evolution
and natural selection, that I believe it is the physical laws that require extension.
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motion. Enerqgy is stored by the continual transformation of kinetic to
potential energy and vice versa. At the top of the swing the energy is
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Action Principles as Determinants of Ecosystem Structure: The
Autonomous Lake as a Reference System

Peter Vanriel, Lionel Johnson
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Abstract

Action in theoretical physics is an abstract quantity describing the overall motion of a
system; action has the dimensions of energy x time (in joule—seconds). The Principle of
Least Action states that physical systems follow that path for which the action has the
least value. By analogy, we hypothesize that, if the principle of least action is universal,
ecosystems must be structured on interaction between this principle of least action and
an overriding Principle of Most Action. Most action implies energy acquisition,
concentration, and conservation. In an autonomous eccsystemratmphic hierarchy is
formed in which, for stability, the action increases at each hierarchical level. We predicted
that energy density (in joules per gram), being one of the components of most action,
must increase at each level along the food chain. This prediction was tested in Kevhole
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Principle Of Minimal Action And Kinetic Energy
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rapidly as the constraints allow. Work is done bv imposing a time delav on the

Maintenance of existing biomass
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done (an increase in power),



Organisms may be characterized by their ability to capture and store:
dimensions of action seem appropriate to the measurement of systen
" rease, organisms may be regarded as

~ hysical systems, that is, toward a stat

Production of new biomass
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System maintenance. The trend to most action (enerqy x tme] expresses the innate capacity of
Organisms o aoquire, concentrate, and conserve energy. Thus, In an ecosystem, the capacity of the
/
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Double Richards Model
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We can say that the Chemical Energy of the fuel is converted into
Thermal Energy during the gasoline or diesel explosion. This released
Thermal Energy causes the motor to tighten the piston of the engine,
producing movement and, consequently, Kinetic Energy. The more

Thermal Energy an engine can turn into Kinetic Energy, the more
economical and efficient it is. Internal Combustion Engine

Maintenance of existing biomass

L — useful work

e
2

Production of new biomass
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9 Millhaven, Lennox and Addington, Ontario, Canada
June 9, 2013

nd Size: 7-8 mm
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Laboratory Development and Field Validation of
Phormia regina (Diptera: Calliphoridae)

Carolina Nunez-Vazquez 3, Jeffery K. Tomberlin, Mario Canti-Sifuentes,

Dswaldo Garcia—-Martinez

Journal of Medical Entomology, Volume 50, Issue 2, 1 March 2013, Pages 252-260,
https://doi.org/10.1603/ME12114

March 2013
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Consistency of the Mediated Electrochemical
Method and the Fluorescence Method in
Monitoring the Catabolic Activities of Yeasts

Jinsheng Zhao,' Zhong Wang,? Chonggang Fu,' Jifeng Liu,'
and Qingpeng He'
"Department of Chemistry and Chemical Engineering, Liaocheng
University, Liaocheng, P. R. China
2School of Medicine, Ehime University, Toon, Japan

Abstract: The mediated electrochemical method and the intrinsic NADH fluor-
escence method were employed in evaluating the catabolic activities of three
yeasts. The responses from the menadione/ferricyanide system were
70.004+£2.25nA, 61.39 4+ 1.76 nA, and 57.18 &+ 1.51 nA, respectively, for Saccharo-
myces cerevisiae, Pachysolen tannophilus, and Pichia stipitis. The NADH fluores-
cence Intensities were 1638 +25.46FI, 1039 +18.67 FI, and 963.4+ 15.78 FI,
respectively.for §. cerevisiae, P. tannophilus, and P. stipitis. It was evident that
there is a positive relationship between the mediated electrochemical method
and the intrinsic NADH fluorescence method in cellular metabolic activity
assays.
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Figure 2. Growth curves for three yeasts obtained by optical density at 600 nm: S.
cerevisiae (), P. tannophilus (e), and P. stipitis (A). The incubation conditions
are stated in the text.
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Figure 1. Average BW (kg) as a function of age (d) and grouped
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» Figure 53.11 How well
do these populations

fit the logistic growth
model? In each graph, the
black dots plot the measured
growth of the population,
and the red curve is the
growth predicted by the
logistic model.
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(a) A Paramecium population in the lab.
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(b) A Daphnia gopulation in the lab. The growth (black dots)
of a populatipn of water fleas (Daphnia) in a small laboratory
culture does’not correspond well to the logistic model (red
curve). This population overshoots the carrying capacity of its
artificial environment before it settles down to an
approximately stable population size
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Summary

* Models of growth: simply mathematical descriptions of growth
trajectories;

* The growth function is necessary, but not sufficient condition
for to understand the growth process;

* First principle of energy: balance of energy between production
of new biomass and maintenance of existing biomass;

* Action: allows to complete the understanding of the growth
models.
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