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Introduction

Greetings.  Recently, a co-worker and I have been having a spirited debate respecting

climate change.  I imagine after an on-line search, he came across your article and wrote to

ask further questions.  It was most gracious of you to reply, and I appreciate the

professionalism you have shown.  In that regard, both your response letter and your

experiment deserve attention and will be addressed separately below.



In rebuttal to your response letter

To begin at the beginning, with the quotation you used.

“I got into a debate with a co-worker who says that CO2 can’t be responsible for global

warming/climate change because reflected infrared can’t heat an object, and that the idea

violates the second phase of thermodynamics.”

This is, first off, not an accurate representation of my statement, and your reply invoking

focused light suggests that you took the quotation at face value - and was essentially

correct.  You’ll forgive the misunderstanding.  The point I had actually made to Derek is that

emitted photons can not be re-used to heat the emitting object.  Clearly photons can be sent

from a hotter object and perform work on a colder object which would be in keeping with

known laws.  However, as you know, no object can perform work on itself.  Photons emitted

from any solid cannot simply be reflected back and be re-absorbed by the solid and

increase it’s temperature.  This is a violation of the 2nd Law.  If this were not the case, Pop

Tarts would cook in their packages long before they reached the grocery store shelf.

Since NASA, NOAA, the MET Office, and the IPCC all claim that CO2 reflects some of the

Earth’s outgoing LWIR back to the surface, and that this in turn heats the surface - a

transfer of thermal energy through increased flux - this poses a dilemma.  Only one

position can be correct.  In support of my assertion I will remind you that no reflecting

enclosure can trap photons indefinitely, nor do work, and eventually such an enclosure

would be devoid of photons even if a small piece of heated carbon were placed inside.

Eventually both the piece of carbon and the enclosure will reach thermal equilibrium with

the environment.  At no point will the temperature of the piece of carbon increase.

Clearly, heating of an object by re-absorption of it’s own emitted photons is not possible.

This is codified in the rules regarding perpetual motion machines of the second kind.  A

thermal reservoir cannot also be a thermal source.  Any claim to the contrary is patently

absurd.
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A Simple Experiment on Global Warming

Among the experiments I have seen attempting to show the “heat trapping” abilities of

carbon dioxide (and there are dozens), yours is the best illuminated.  The response quoted

is before I had a chance to read your actual paper, as you properly guessed.  Nothing in

your paper has demonstrated that the mechanism laid out by the IPCC et. al. is correct, nor

did you even attempt to demonstrate it.  Allow me to explain.

By beginning with balloons of various sizes enclosing a volume of some gas and an internal

electric heater, you have ignored both the reality of the Earth-Atmosphere system which is

neither enclosed nor self heating.  The heater you used has a surface area of approximately

5.7 cm2 and your enclosures all have volumes on the order of 106 cm3.  The Earth has a

significantly larger atmospheric volume to surface area ratio which adds to the

experiment’s departure from reality.

An atmosphere consisting entirely of carbon dioxide would doubtless present other

challenges to the life forms present on the Earth than just temperature and so represents a

condition which is not under scrutiny.

In the introduction you state,

“It is also known that CO2 absorbs far-infrared radiation (at wavelengths of 12–20

µm) that is emitted from moderate-temperature bodies, like the Earth's surface.”

This is, at best, a partial truth.  Carbon dioxide interacts with photons having a

wavelength which falls into three, fairly narrow bands from 2.7 to 15 µm.  The reaction

can be best described as diffusion of these photons - not absorption as photons are

emitted almost immediately with a slight Stoke’s shift.  These photons are emitted in a

random direction and do not transfer thermal energy to the molecule.  As I discussed

earlier, these photons cannot transfer thermal energy back to the surface as a general

rule and will eventually find their way into space or be absorbed by water vapor or dust

in the atmosphere.  If absorsorption occurs in the atmosphere, then the surface has still

cooled and thermal transport is away from the surface in the same manner as any heat

sink.
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In the introduction, you made mention of water’s cooling effect, but fail to mention the

cooling effect of carbon dioxide in the thermosphere.  Without this cooling effect of IR

active gases, thermospheric heating from solar ultra-violet light as well as

magnetospheric heating during geomagnetic storms would deposit far more energy

towards the surface than it already does (Knipp et al., 2004; Lu et al., 2014; Lei et al.,

2011).

You continue,

“A great deal of research has been conducted in the past on the effects of CO2

(and other greenhouse gases, such as methane, nitric oxide, ozone and man-made

refrigerants) on the warming of the earth's surface and atmosphere, from John Tyndall's

seminal experiments to recent atmospheric modelling.”

This too, is only a partial truth.  John Tyndall believed he had discovered a greenhouse

effect when he said,

“When the heat is absorbed by the planet, it is so changed in quality that the rays

emanating from the planet cannot get with the same freedom back into space.  Thus the

atmosphere admits of the entrance of solar heat; but checks its exit, and the result is a

tendency to accumulate heat at the surface of the planet.”

Yet, not a single experiment was done by Tyndall which demonstrated this effect.  True,

he had discovered that certain gases were IR-active, that they absorbed and re-radiated

photons, itself a remarkable achievement.  But he merely assumed this would lead to a

warming of the planet and never bothered to check.  Which brings me to make a

statement about modeling, namely, modeling is not experimentation.  If a model

incorrectly assumes the perpetual motion of “radiative forcing” or “backscatter”, then that

model does not reflect reality.  A point you make here,

“There are only a few laboratory-scale experimental demonstrations that illustrate

separate components of the heat transfer in the atmosphere.”
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Correct, and none which demonstrate the mechanism laid out by the IPCC, including

yours.  Looking at your steps:

1. The heater is brought up to Earth-like temperatures. I was very glad to read that

you acknowledge that the Sun can warm the surface up to 50°C (even 72°C is

not out of the question).  There are those who insist that the surface temperature

could not exceed -18°C without the “greenhouse effect”.

2. The heater's surrounding gas also heats up and a negative temperature gradient

develops in the gas inside the balloon, in the outward radial direction. It would

have been useful to know the gas temperature inside the balloon as well as the

balloon’s surface temperature and the room temperature as variations in either

could illuminate differences between your runs.  Of utmost curiosity is the

temperature of the gas when the heating element is switched off.  Because dry

air is roughly 55% more efficient (26 vs 16 mW/mK) at transferring thermal

energy than carbon dioxide (through a process which has nothing to do with

radiation), I suspect the air temperature is slightly higher at the beginning of the

recording period than the CO2.  As the rate of thermal transfer is largely

determined by the temperature gradient, this will have bearing on your results.

3. Upon reaching a predetermined temperature (50°C or 323 K), the electricity is

turned off and the heater is allowed to cool by transferring energy (heat) to the

balloon environment. Immediately I noticed that at no point does the temperature

of the heater increase.  Radiative forcing did not exist inside your balloon - which

is great.  Only cooling existed as the gases involved received thermal energy

from the heating element through mostly conduction and convection.  I also

noticed that you ignored conduction throughout the paper.  Why is that?

4. A portion of the long-wavelength radiation is absorbed by the gas inside the

balloon when it contains infrared radiation (IR) absorbing molecules, such as

CO2. Thermal energy transfer via radiation is almost entirely to the balloon and

the remaining room.  You have so little volume inside the balloon that almost no
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molecule will have a chance to interact with photons being emitted by the heating

element.  Yes, “a portion” is technically correct, but misleading to a lay person in

this regard.  And even if they interact, the view factor alone (which you did not

calculate) would minimize the chance a diffused photon had of reaching the

element.

Speaking more to this point, you did not include the spectral plot of the heating element

at 50°C, much less at cooler temperatures, so there is no way of knowing the amount of

flux generated by the element which was capable of interacting with carbon dioxide.

You did not even attempt to calculate it.  It is safe to assume that the overwhelming

majority of the IR flux from the element was of far shorter wavelengths than could

interact with CO2.  You called this majority “another portion”  in the next sentence, but

since the point you are trying to prove depends so much on what that portion is, it is

curious that you would omit the information.

In the next paragraph you state,

“The Earth's atmosphere emits radiation into a spherical shell.”

This is not correct.  Where is this shell, at what altitude?  What is it made of?  Both the

surface and the atmosphere emit radiation into space.  I will admit though sometimes it

is useful to conjure a shell as a mathematical model, but there is not a physical one.

Gases have far too many degrees of freedom to emit internally under normal

circumstances.  Experimentally, they must be robbed of some of this freedom to get

them to emit at all, such as when they are contained, pressurized, and heated to a high

temperature, as Tyndall had discovered.  The neon gas, for example, that we use in bar

signs will not emit its famous orange-red glow if you just release some into a room.  Nor

will carbon dioxide just emit 15 µm radiation at STP.  Neither liquids or gases obey

Stefan-Boltzmann.  And Hottel’s treatment you mention in Section 4.2 is wholly

inappropriate as the gas during the test period is hardly isothermal nor is it grey.

Furthermore, Hottel is concerned with the radiation heat transfer between a gas and its
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boundary, namely the balloon shell such that if qλi,k is the flux incident on surface Ak from

a radiating volume V, then:

q𝜆i,k = (1 - e
a𝛌Le

) e𝛌b,g

Which, of course, requires evaluation at a specific wavelength and gas temperature as

well as the absorption coefficient of the surface.  You needed six independent MBL’s to

characterize the emission, absorption, and transmission processes of a generalized 3D

radiative exchange.  You were not concerned with the radiative exchange between the

interior balloon surface and the gas otherwise you would have measured the balloon’s

surface temperature.  As such, the math you presented in an attempt to provide

theoretical support to your experimental data is lacking and far less of a factor than you

presented.  This is especially egregious since you omitted conduction:

qn/An = -k ∂T/∂n

In the end, the slightly slower cooling rate shown in your graphs is a) within the error

margin of the thermocouple and the room’s temperature control and b) is almost entirely

just a product of the decreased thermal diffusivity through CO2 compared to dry air.  The

elevated pressure runs are immaterial as they do not represent realistic conditions and

the work done by the balloon surface on the gas must be taken into account.  There are

also reams of pertinent data missing from the experiment.

Finally, the difference found between congruent runs is so slight that had you used

real-world concentrations of carbon dioxide (for example 800ppm or even 1000ppm), no

measurable difference would have been obtained.  This argument, of carbon dioxide

having a slower thermal transmission rate compared to air, is well known, but not used

by the IPCC nor any governmental body in describing the mechanism supposedly

behind anthropogenic climate change.  Instead the mechanism is described as a wholly

radiative phenomenon which you paid lip service to but did not test.  To date, no one

has been able to demonstrate the IPCC’s mechanism as real.  However, several

experiments have been done which demonstrate that radiative forcing does not exist
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and that carbon dioxide concentrations cannot possibly affect the average temperature

of the planet.

I enjoyed reading your paper and look forward to hearing a response.

Sincerely,

K. Pritchett

kpritc1024@gmail.com
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