Atomic Heat-Behavior: Impulse vs. Energy
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Professor Du-Ane Du
www.Wacky1301SCl.com, "Looking at serious science, sideways.”

Abstract: The equation for the transfer of molecular ki-
netic energy contains a disappearing Av fallacy that be-
comes apparent when written as, AE = (imAp)(v; + %).
In most calorimetric situations, this is equivalent to,

AE o kpymoi(mols of fuel burned)(y/ Tinitiar)- Thus the
energy allegedly produced when something burns is not ex-
clusively related to AT. This supports the use of impulse

based calorimetry, where there is no disappearing AT fal-
lacy.

This advanced article will focus on several fallacies in-
advertently imbedded in the kinetic energy equations, and
their relationship to calorimetry. Including, 1) the (v;niria +



AZ—”) disappearing delta fallacy, 2) conservation incompatibility,

3) the impulse/energy duality, 4) calorimetric energy’s disap-
pearing AT. (This is an advanced article, simpler discussions
of these topics can be found at www.Wacky1301SCl.com)

Devil’s Advocate says, “Approach this essay like you
were looking at a new home, appreciate the neighborhood, ex-
plore the hallways, rooms and crevices, admire the architec-
ture... consider new possibilities and validate new

perspectives.”

FALLACY #1: Kinetic Energy’s Disappearing Av

The law of conservation of momentum was developed
by Descartes around 1650. Galilei’s, Descartes’, and New-
ton’s concept of the effect of an impulse can be represented
by the equations:

mv; + imAp = mvy
Where
imAp = m(Av)

The first conclusion of Article 1, Chemically Stored Im-
pulse, Energy, or Both?, stated: “It is likely that chemical
bonds store mechanical impulse, and when chemical bonds
break, the mechanical impulse is released to increase the mo-
mentum of surrounding atoms and to increase the momentum


http://www.wacky1301sci.com/

of receiving objects.” The release of Chemically Bonded Im-
pulse can be expressed as:

imAp = K,/mei(mol of fuel burned)

Therefore:

mv; + k, mor(mol fuel burned) = muvy

And:

k,/mor(mol fuel burned) = m(Av)

These equations suggest, burning a substance in a calo-
rimeter will cause a change in the molecular momentum and
molecular velocity of the calorimetric fluid. The customs of
calorimetry also show that the amount of fuel burned always
creates a change in temperature, related to the object’s spe-
cific heat. As a result, burning fuel causes a change in velocity
and a related change in temperature:

AT o« Av

The essence of the calorimetric fallacies lies in a deri-
vation oversight hidden in von-Leibniz’s original equations.
In the late 1700’s Leibniz merged some Aristotelian ideas
with his personal philosophy of “conservation of vis viva” and
justified the entire idea with the equation:

A vis-viva = tmp2 1 .,2
VIS-viva = ~MVfing; — 5 MVinital



Using the difference of two squares rule, this equation
can be rotated to isolate the derivation oversight as follows:

A vis-viva = %[(mvf)vf — (mv)v;]
A vis-viva = %m[(vf)vf — ()]

A vis-viva = %m(vf — vl-)(vf +v;)
Avis-viva = (mvy — mv;) % vy +v;)
mvy — mv; = imAp

(vf) +v;,= (v;+Av) +v;

A vis-viva = (imAp) % (2v; + Av)

A vis-viva = (imAp)(v; + Az—v)
Which means,

AE = (imAp) (v; + )

Note that the (v; + AZ—") component includes a calculus-
like disappearing delta. That is the derivation oversight that
this article will investigate.

The disappearing delta creates a kinetic and calorimet-

ric fallacy caused by the fact that when viniial IS Notably greater
than Av, then:

Avis-viva = (imAp)(v;)
AE = k,/moi(mol of fuel burned)(v;)



Now it is obvious that the energy produced by the
“CPE” is primarily dependent on the starting velocity, rather
than on the change in velocity!

“Perhaps more importantly,” Devil’s Advocate says,
“Av is related to AT. So if Av has disappeared, then AT be-
comes equally irrelevant!”

In fact, at most temperatures,

AE « (imAp),/T;
AE < kj/mor(mol of fuel burned)\/f-
AE o<k, q(grams of fuel burned)\/f-

This fallacy has a significant impact on the very mean-
ing of calorimetry.

FALLACY #2: Conservation Incompatibility

The impact of the disappearing delta can be seen in the
following velocity-momentum graph, Illustration 1 taken from
Article 1, Chemically Stored Impulse, Energy, or Both? It is
important to note that all energy equations have their origin in
this graph.

The graph for a rocket is the same as the velocity-mo-
mentum graph for a molecule, and this graph has several im-
portant features relating to calorimetry.

First, the order of dependency begins with the middle
X-axis (fuel), and works its way up and down. The number of



mols of fuel determines the number of grams of fuel, the num-
ber of grams of fuel determines the amount of impulse pro-
duced. Mols of fuel burned also determines the calories
produced and temperature change—bottom axis.

Molecular impulse is the horizontal difference between
two momentum values (top
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Notice the lower red box burned
corresponds to the energy pro-
duced mainly by Vinitiar, (Which
becomes dominant at higher ve-
locities).




Above the red box is a small pink triangle depicting the
energy produced exclusively by the disappearing Av/2, (which
becomes irrelevant at higher velocities).

It is likely that the followers of Sir Newton and von-
Leibniz would have argued forcefully over the fact that the
graph shows that momentum and energy can never have a
one-to-one relationship.

“Followers of Newton would likely have noted that mo-
mentum is linear, while energy is multi-parabolic,” Devil’s
Advocate says. “This means momentum is conserved, but ki-
netic energy is created as the object’s momentum increases.”

Good, and The behavior of vinitiai and the disappearing
delta matches the Newtonian view.

Followers of Leibniz would likely have converted this
into a graph that portrays momentum as the first derivative of
energy. That would imply that energy is conserved, but mo-
mentum gradually disappears as energy expands. (The prob-
lem with that approach is that it ignores the role of fuel, the
role of calories, and the role of AT, which is what calorimetry
Is supposed to be about.)

Fallacy #3: The Impulse-Energy Duality
Either energy is the anti-derivative of momentum, or
momentum is the derivative of energy. With every experiment

one must always ask, “Are we measuring energy and calling it



momentum, or are we measuring impulse and calling it en-
ergy?”

“The important thing at this point is to recognize the in-
exorable nature of the mathematical duality,” Devil’s Advo-
cate says. “Human beings cannot interact with energy/work
without also interacting with momentum/impulse.”

In Murdered Energy Mysteries, Chapter 302, “Joule’s
Double Meaning,” Joule’s most accurate published experi-
ment was examined with respect to the impulse-energy dual-

ity.

Joule turned a hand-crank with a force of 1 pound, at a
rate of 1 ft/s, for 900 s. This resulted in an impulse of
900 pound-seconds, which Joule mathematically expressed as
900 foot-pounds of work done. Joule’s goal was 778 foot-
pounds of work done.

Murdered Energy Mysteries uses Joule’s data to de-
velop the following equivalencies:

1 calorie =4.958 +0.04 p of heat-impulse

1 J of heat-energy = 1.185 p of heat-impulse

1 J of electric energy = 1.185 p of electric impulse

1 J of CPE = 1.185 p of Chemically Bonded Impulse

“Notice that these include equivalencies for electric
units,” Devil’s Advocate says. “Going a step further, in nu-
clear chemistry, the ultimate duality involves Einstein’s
E = mc? which has the impulse equivalency equation:”


https://www.amazon.com/Murdered-Energy-Mysteries-Investigating-Newtons-ebook/dp/B07J47YZX7/ref=sr_1_1?s=books&ie=UTF8&qid=1539121884&sr=1-1&keywords=murdered+energy+mysteries
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energy « mc?
E = kmc?

imAp < mc
imAp = kmc
imAp = 1.185§(E)

kmc = 1.185§(mc2) Murdered I?“'H'!]!]
k = 1.185(c) Mysteries
k= (1185)(300 E8) Volum? One.

k = 3.56 E8

an edu-novel

imAp = (3.56 E8)mc

According to this impulse mm

parallel of Einstein’s equation,

when the fuel rods in a nuclear re- ﬂ
actor lose 0.001 kg of mass, the Examine or purchase
conversion will generate an impulse at AMazon.com
of:

imAp = (3.56 E8)mc
imAp = (3.56 E8)(0.001kg)(3.00 E8 %)
imAp = 3.56 E14 p

The impulse-energy equivalencies involve every aspect
of science. The question remains, “Are scientists measuring
energy and calling it momentum, or are scientists measuring
impulse and calling it energy?”


https://www.amazon.com/Murdered-Energy-Mysteries-Investigating-Newtons-ebook/dp/B07J47YZX7/ref=sr_1_1?s=books&ie=UTF8&qid=1539121884&sr=1-1&keywords=murdered+energy+mysteries
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Fallacy #4: Calorimetric Energy’s Disappearing AT

In 1850, several things happened that resulted in the de-
velopment of the kinetic theory of heat. Probably the most in-
fluential was the discovery of Graham’s law, which relates the
effusion velocity of a gas, at a constant temperature, to the
square root of its molecular mass. Versions of the Graham’s
equations include:

VpgvMmy = VpyMp

mAv/% = val%

In the 1850’s this was probably seen as strong evidence
that molecular kinetic energy was somehow related to the
transfer of heat from one place to another.

“Is this a fact,” Devil’s Advocate says, “or a mathemat-
ical coincidence?”

Good question. To resolve this issue, a series of thought
experiments involving calorimetry will be performed to deter-
mine the exact amount of kinetic energy produced during the
explosive combustion of 1 g of black powder. At the same
time, the role of the AT-Av fallacy will be examined with re-
spect to the alleged transfer of energy from the black powder
to three different noble gases. The equations investigated in-
clude:

2

1.2 1
E produced = >MVfinal — 5 MVinitial

E produced = kpmoi(mol of fuel) Winiiar + )
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E produced = (imAp) (Viniiar + )

The thought experiments will involve three identical
noble-gas calorimeters, one containing 10 mol radon-222, one
containing 10 mol xenon-131, and one containing 10 mol
neon-4. The starting temperature is 300 K, and the traditional

equation:
v = ,24403(Kelvins)
Mamu

where v «< T

This can be used to estimate the initial velocities of
each of the three noble gases, prior to igniting the black pow-
der, Table F1.

Initial Velocity at 300 K F1
Radon-222 Xenon-131 Helium-4
Starting Temp 3000 K 300.0 K 3000 K
Atomic Mass 222 amu 131 amu 4 amu
Velocity Initial 182 m/s 236 m/s 1353 ml/s

As one would expect, the noble gas with the highest
atomic mass also has the lowest initial velocity (182 m/s),
while the noble gas with the lowest atomic mass has the high-
est initial velocity (1353 m/s).
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Note that calorimetry involves the relationships:

VTinitiat € Vinitial

AT « Av

Because of the calculus-like disappearing delta, the en-
ergy associated with Tinitiar and Vinitiar can be found using the
[first] calorimetry equations:

E produced by Tnitiai = M(AV) (Vinitiar)
E produced by Tinitiar = (imAp) (Vinitiar)
E produced by Tinitiat = (imAP) (/ Tinitiar)

Similarly, the energy produced exclusively by AT and
Av can be found using the calorimetry equations:

E produced by AT = m(Av) (AZ—U)
E produced by AT = (imAp) (AZ—U)

AT
> )

E produced by AT = (imAp)(

Returning to the thought experiment, 1.0 g of black
powder is placed inside each calorimeter, and ignited. The fi-
nal temperature of the gas is measured, the final velocity is
calculated, and the change in velocity is used to calculate the
amount of energy produced, in Table F2.
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Energy Produced by
1g of Black Powder F2
Radon-222 Xenon-131 Helium-4
Starting Temp 3000 K 3000 K 3000 K
Atomic Mass 222 amu 131 amu 4 amu
# mol 10 mol 10 mol 10 mol
Total Mass 2.22 kg 131 kg 0.04 kg
Sp Heat 0.09 callg/K  0.0377 callg/K  0.746 cal/g/K
Black Powder Cal 684 cal+ 684 cal+ 684 cal+
Final Temp 30342 K 313.8 K 3229 K
Velocity Initial 181.6 m/s 236.4 mls 1352.9 m/s
Velocity Final 182.6 m/s 241.8 m/s 1403.6 m/s
KE produced
by T1, vl 417 Jlg 1671 J/g 2745 Jlg
KE produced
by AT, Av 1 Jg 19 J/g 51 Jlg
Total AKE 418 Jlg 1690 J/g 2797 Jlg
Jical 0.611 J/cal 2471 Jlcal  4.089 J/cal

“This data clearly indicates that the determining factor
in the alleged production of energy is not the chemical
bonds!” Devil’s Advocate says, “rather the determining factor
is the starting velocity and starting temperature of the atoms
receiving the impulse-energy!”

Note that radon had a starting velocity of 182 m/s, but a
Av of only 1 m/s. The amount of energy allegedly produced
by Tinitiar Was 417 J, while the amount of energy produced by
AT was only 1 J.

Similarly, the helium had a starting velocity of
1353 m/s, but a Av of 50 m/s. The amount of energy allegedly
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produced by Tinitia Was 2745 J, while the amount of energy
produced by AT was only 51 J.

“In all three cases,” Devil’s Advocates says, “the en-
ergy allegedly produced during calorimetry is not directly re-
lated to AT.”

If energy produced is not directly related to AT, then
the heat that causes AT cannot be related to energy.

Could the relationship between impulse and calorimetry
be closer?

Consider, the equations noted earlier can also be written

as.
imAp = m(Av)
imAp produced by Tipitiar = 0
imAp produced by AT = (m)(Av)

Recall that Vinisial IS related to Tinitiai, and Av is related to
AT. As a result, the temperature components can be substi-
tuted into the equations to reveal the relationships:

imAp total = (m)(AT)k
imAp produced by Tipiriai = (0)k
imAp produced by AT = (m)(AT)k

Note the direct correlation with the standard calorime-
try equation:

calories total = (m)(AT)(Cp)
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Fallacy #5: Determining a Value for J/cal

“If energy exists,” Devil’s Advocate says, “then the
amount of energy produced by the impulse stored in 1 gram of
fuel must be the highest possible estimate (See Appendix).
When measured from the galactic view, there must be at least
400 J/cal. This means the commonly used estimate of
4.184 J/cal cannot be scientifically valid.”

For more on Fallacy #5, see the Appendix of Supple-
mental Material.

CONCLUSION 1: One of the  STRITIEINI Ene['u!]
most important aspects of calorime- M!]Stﬂl‘iﬂs
try is AT. Burning fuel in a calorim-

. Volume One
eter causes a corresponding

an edu-novel

increase in the molecular momen-
tum, molecular velocity, and overall

temperature. Yet derivations show, mm

in most calorimetric situations the
production of molecular kinetic en-
ergy is not exclusively a function of
AT. If energy produced is not re-
lated to AT, then the heat that
causes AT may not be related to energy. This calls into ques-
tion the wisdom of using joules as a unit of heat.

Examine or purchase
at Amazon.com
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CONCLUSION 2: Note the relationships between the
equations:

imAp = (m)(Av)
imAp produced by AT = (m)(AT)k
calories total = (m)(AT)(Cp)

It is likely that chemical bonds store heat-impulse, and
when chemical bonds break, the heat-impulse is released to
increase the momentum of surrounding atoms and to increase
the momentum of receiving objects. (See Article 1. Chemi-
cally Stored Impulse, Energy, or Both?)

CONCLUSION 3: More research needs to be done into
the relationship between mechanical energy and other theoret-
ical forms of energy. Many common beliefs may actually be
philosophical myths.

Murdered Energy Mysteries is an edu-novel which
seeks to increase understanding of the various forms of mo-
mentum and momentum transfer, as well as the various forms
of energy and energy transfer. The lack of understanding on
the part of the scientific community is substantial, and more
research needs to be done.

—Du-Ane Du, author of the edu-novel Murdered En-
ergy Mysteries (Amazon, Kindle, e-book 2018, paperback
2020.)
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More information, see:
Murdered Energy Mysteries, an edu-novel
Atomic Heat-Behavior: Impulse vs. Energy
Article 1. Chemically Stored Impulse, Energy, or
Both?
Article 2. Foundations for a Heat-Impulse Theory
Available at: www.Wacky1301SCl.com
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Appendix of
Supplemental Material

Fallacy #5: Determining a Value for J/cal

If energy exists, then the amount of energy produced by
the impulse stored in 1 gram of fuel must be the highest possi-
ble estimate. All lesser values can then be explained away as
some form of energy dissipation. Hence the 2" law of thermo-
dynamics. It is easy to explain away energy destruction, en-
ergy creation cannot be explained away.

Now the question becomes, is the helium estimate of
4.089 J/cal the highest possible estimate of the amount of en-
ergy produced by the impulse contained in 1 g of black pow-
der?

Recall that the work done, kinetic energy, and work en-
ergy allegedly produced by breaking chemical bonds can be
calculated using the generic equations:

E produced = ko (mol fuel burned) (Viniiar + )

E produced = k,,,(grams fuel burned)(Vinitiar + AZ—")
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Because of the prominent role of Vipisial , it IS important
to ask what the actual starting velocity of the noble gases
was? Measured relative to where?

Atomic velocity involves the concept of root-mean-
square averaging. As a result, direction is forward only.
Therefore one can think of the 1 kg of neon-4 at 300 K as hav-
ing an initial eastward velocity of 1353 m/s. This can be
measured from five distinct perspectives, that can be approxi-
mated as:

1,353 m/s relative to the lab floor,

3,353 m/s relative to the center of the Earth,

31,353 m/s relative to the center of the Sun,

201,353 m/s relative to the center of the Milky Way,
651,353 m/s relative to the center of the Universe.

The issue now becomes one of controlling the parallax
errors produced by calculations of molecular energy. In Mur-
dered Energy Mysteries, Chapter 305, “Simple-Relativity Test
of Unit Reliability,” Mr. Du focuses extensively on how to
control these energy calculations. In Chapter 306 he deals spe-
cifically with gas behavior by comparing a projectile to its ef-
fect on gases.

This article will use a similar shortcut by viewing the
rocket experiments from Article 1, as a parallax-free substi-
tute for the final noble gas experiment.
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In this final thought experi-
ment, the lab is located at the equa-
tor, at midnight. A 4 kg rocket is
placed on a friction free test track,
so that it will travel eastward. There
IS no air in the room, and no source
of friction. To eliminate the need
for relativity equations, the initial
velocities will be about half that
normally estimated by astronomers.

The C-11 engine will be re-
packed so it has only 1 gram of
black powder, produces a force of
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Murdered Energy
Mysteries

Volume One
Newton’s Fruit

an edu-novel

Du-Ane Du

Full Color Edition

Examine or purchase

at Amazon.com

0.7 N for 0.12987 s, so the total impulse produced is 0.909 p.

When seen from the earth-centered view, the rocket en-
gine will produce 684 cal of heat, an impulse and momentum-
increase of 0.909 p, which is an average of 0.00133 p/cal.
This is lower than Joule’s data of 4.95 p/cal (See data in Arti-
cle 1). The missing impulse is easily explained via the 2" law
of thermodynamics, as witnessed by the rise in temperature,
caused by the increase in disorganized atomic motion.

With respect to energy allegedly produced, the 684 cal
will be associated with a work-energy increase of 909.2 J,
which is an average of 1.33 J/cal. This is lower than the tradi-
tional value of 4.184 J/cal. This loss of energy is easily ex-
plained by the 2" law of thermodynamics.
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The raw data of the solar, galactic, and universe views
of the experiment are in Table G:

4 kg Rocket, Effect of 1 Gram of Fuel G

Solar View Galactic View Universe View
Mass 4 kg 4.0 kg 40 kg
Initial Velocity | 15000.0 m/s 100000.0 m/s 300000.0 m/s
Thrust 7 N 7 N 7 N
Duration 0.130 s 0.130 s 0.130
Impulse 0.909 p 0.909 p 0.909 p
Final Velocity | 15000.23 m/s 100000.23 m/s 300000.23 m/s
Rocket Ap 0.909 plg 0.909 plg 0.909 plg
Cal Generated 684 callg 684 callg 684 callg
ImAp PerCal | 0.00133 p/cal 0.00133 plcal 0.00133 plcal
Energy | 13,636 J/g 90,909 J/g 272,727 Jlg
J/cal 19.9 J/cal 133 J/cal 399 Jlcal

Looking at the bottom line of the table, from the solar
view the black powder allegedly produced 19.9 J/cal. This is
more than the traditional value of 4.185 J/cal. The 2" law of
thermodynamics is only valid if the highest possible estimate
is used. This means energy-to-calories ratio must be higher
than 19.9 J/cal.

The bottom data line of Table G, shows the galactic
view is 133 J/cal, and the universe view is 399 J/cal. And
these are the lowest possible estimates! This means in order
for the 2" law of thermodynamics to be valid, if the kinetic
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theory of heat-energy is valid, there must be a minimum of
400 joules of heat-energy for every calorie of heat.

In 1850, scientists had little
understanding of galactic motion or Murdered Hllﬂl‘!l!l

universe motion. Nevertheless, the Mysteries
universe does exist and it is well es-
Newton'’s Fruit

tablished that the Earth is moving
through space very rapidly. Earth’s
velocity can no longer be ignored,
and it must be taken into considera-
tion whenever energy calculations
are done. Energy is a relativistic
measurement, and if calorimetry is Examine or purchase
a measure of energy, then it too is at Amazon.com
relativistic.

Note that the momentum data never varies. In every
view, all rockets experience an impulse and momentum-in-
crease of 0.909 p per gram of fuel, which is an average of

an edu-novel

0.00133 plcal. This is lower than Joule’s estimate of
4.95 pl/cal, so Joule’s impulse data remains valid and usable in
all forms of calorimetry.
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