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1. The Chongqing PolarEquilibrium Overview;
Go to Chongaqing presentation .....
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2. SYNCOOL and SCIF Overview;
Photosynthesis Cooling
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SYNCOOL is an acronym for "photosynthesis” cooling.

SYNCOOL constitutes a major global equilibrium force via

the conversion of solar radiation into biomass.

Atmospheric CO2 is an essential element in the
conversion of solar radiation into biomass. Because
photosynthesis effectively removes a component of the
incident solar radiation, SYNCOOL // rainforests acts as a

global air conditioner.
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SYNCOOL Computational Model;

20ft/20y: 12inch diameter x 20ft =12cubFT =1,200Ib
10ft diameter canopy = 60SF =1,200/60/20 =11b/SF pa
1lb =12,000Btu =12,000/360/12 =3Btu/SF/h (daylight)
14cubFT =1lb air; 1lb air x 1F =0.25Btu

20ft air x 3Btu = 2.5/0.25 =10F

SYNCOOL =10F
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3. Selected Topics;
The Beginning; Polar Inversion; Deep
Space Radiation; Graphite-Globe
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BEGINNING (iii)

Ek/m =0.5xMxV”"2 (Joules/mol)

V =10,000m/sec (Earth escape velocity)
M =56 (Iron/Fe) grams (90% E-mass)
Qf =14 (fusion) kJ/mol
Qv =340 (boiling) kJ/mol
Cp =25 (heat capacity) J/mol

Ti = 1,538C(fusion); Tii =2,862C (boiling)

Tiii =28x1078/1073/25/56 =7,143C(hypo)

Tii =2,862C // 5,642R (boiling/controls)
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BEGINNING (jii)

Ek/m=0.5xMxV"2( £ ZX/R) 5555

V =10,000K/F) (Hs3R K2k 16 13 )
M =56 (&%) 7% (90% HhER = &)
Qf =14 (Flfk) T £=/BE/R)

Qv =340 (BB f5) T £&/EE/R
Cp =25 (%) £/BE/R

Ti = 1,538#F K& (Bifk): Tii =2.862 & K ()

Tiii =28x1078/1073/25/56 =7,143 FHKE(RIE)

Tii =2,862 F K JF// 5,64222 [KFF (/24
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Polar Inversion // Crust heat flux;

Gradient =792R-495R =297F

Slab thickness =25miles =132,000ft

Thermal conductivity =2Btu/SF/degF/h

1q =k x dt/dx =2 x 297/132,000 =0.0045 Btu/SF/hour

2q =q x 365 x 24 =0.0045 x 8760 =39.42Btu/SF for one year

3q =2q x 1000 =39.42 x 1000 =39,420 Btu/SF for a thousand years
4q = 3q x 10 =39,420 x 10 =394,200 Btu/SF for TEN thousand years
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Deep Space Radiation (Stephan-Boltzman Law);
Q=EXxFxAxKx(T14-T2/4)

E = emissivity

F = form (or “coupling”) factor

A = Area of radiation/heat source

K = Boltzman constant = 5.6703 x 10"-8 Watt/SM/K

K = Boltzman constant = 0.173 x 10"-8 Btu/SF/R/h
Example: Q=0.4x1x5.6x10"15x0.173/10"8x(520"4-0)=2.816x10"17Btu/h
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Graphite-Globe constitutes a fiction whereby;

1. CARBON must have been in abundance at the formation
of the earth inasmuch as preceding Iron (Fe) in the

Periodic Table (“Cosmic Furnace " hypothesis);

2. At a fusion temperature of 3,500C (6,760R) CARBON
would have remained “solid” at formation ;

3. As a consequence of centrifugal force and relative density
CARBON would have been distributed in a tight band

close to the peripheral of the incipient earth (see fig),

4. The CARBON band would be mostly transformed into
Graphite as a consequence of temperature and pressure.
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Composition of the Cosmos (source Hubble/NASA):

Composition s | Heavy
d elements:

of the e e 0.03%

Cosmos - = : Ghostly
v - = neutrinos:
0.3%

.| stars:
| 0.5%

Free hydrogen
and helium:
454

Dark

matter:

30%a

Dark

energy:

&5%

The universe mostly (95%) comprise, dark energy, dark matter,
stars and clouds of gas. A tiny fraction (0.03%) is "heavy
elements”, the composition of planets and the earth.
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The COSMIC furnace hypothesis (actually real).

AGE OF THE UNIVERSE: PERFECT sequencing (...the doctrine of infinite resources!!)

H>He>Li>Be>B>C>N>0>FI>Ne>Na>Mg>Al>S8Si>P>S§
5.46>6.83>7.62>8.23>8.74>9.2>9.59>9.94>10.23>10.5>10.74>10.96>11.17>11.36>11.54>11.71 (16)
Cl>A4Ar>K>Ca>8Sc>Ti>Cr>Fe>Co>Ni>Cu>Z7Zi> Ga> Ge> As
11.87>12.01>12.15>12.28>12.41512.52>12.63>12.73>12.83>12.93>13.03>13.12>13.21>13.29>13.37 (31)
Se>Br>Kr>Rb>8r>Y>/r > Nb>Mo>1c>Ru>Rh>Pd>Ag> Cd
13.45513.52>13.59>13.66>13.72>13.79>13.85>13.91513.97>14.03>14.09514.15>14.2>14.25>14.3 (46)
In>8n>8>Te>1>Xe>Cs>Ba>La>Ce>Pr>Nd>Pm>5m>Eu
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Absolute Temperature Indexed

Cosmic Matter

A i

Planetary Makeup

~

Normal distribution of cosmic & planetary makeup
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4. The Binder-Schmidt Overview

4. Binder-SchmidtyEHEiA
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A. Binder-Schmidt Overview
Al. Binder-Schmidt origin:

The Binder-Schmidt (graphical) finite-difference method
of solving transient heat flow in a solid was originally
introduced by E Schmidt as a one-dimensional
computational methodology in 1924 to deal with
varying surface/boundary conditions. Binder
subsequently coordinated with Schmidt to expand the
methodology into three dimensions and cylindrical
coordinates.
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A. Binder-Schmidt Overview
Al. Binder-Schmidt origin;

The Binder-Schmidt (graphical) finite-difference method
of solving transient heat flow in a solid was originally
introduced by E Schmidt as a one-dimensional
computational methodology in 1924 to deal with
varying surface/boundary conditions. Binder
subsequently coordinated with Schmidt to expand the
methodology into three dimensions and cylindrical
coordinates.
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A.Binder-Schmidti: FIAE R

Al. Binder-Schmidt}E#t 5

F T4 [ &5 5 A2 At 30 ) Binder-Schmidt (&15%)
AR Zikm ] 2 HE Schmidt?E 19244 M fif AR LR TH
B G A 1) AR R B — i — 471 55% . Binder B
J& Bk 5 Schmidt R X5 53 i 2 = 4EANAE AR R GE
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A2. Modified Binder-Schmidt system:

The modified Binder-Schmidt system was developed in
1965 as a methodology to determine the rate/extent of
freezing of liquid steel in steel-making furnaces and
transportation vessels at the Research and Process
Development division of the South African Iron and Steel
Corporation.

A2. Binder-Schmidtj: 1 it

Binder-Schmidt7E 19655 i Hi ke R4 Bk 2 =] BB & 30T edegt
S — T 1 € WS R AL i Q8 IE /KA 48D
Hh A ] AR 1 v
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A3. Modified Binder-Schmidt algorithms;
ot () Binder-SchmidtyZ: )iz & vk
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B. Binder-Schmidt Summary
Bl. Binder-Schmidt // Preamble;

Digital computers evolved in parallel with the turbo-jet
engine and jet-transportation. Digital computing initially
suffered from the mainframe/hardwire syndrome. The
advent of FORTRAN and transistor circuitry in the late
fifties opened the door to large-scale finite element
analysis. Spreadsheets and 64bit personal computers
conversely opened the door to the new discipline of
interactive macro (supercomputer) modeling.
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B. Binder-Schmidt Z#7pFE
B1. Binder-Schmidt // &5

B HEAL R R HESI & W e 2R R s LA S|
AL R . Bt SN — B 52 21 YL Ab P 23/ h
S RN L. B3 Ei 20505 R, BEE
FORTRANIE & Al fi AR FL B 1)t A FT T 1 KRR
BIRTT VIR T [FFE, HTFHIER64BN N MK
%?ﬂé?\qﬂ TF TR ERARBIEE GEIRFEND X—%F8
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B2. The title (1967 Master’s thesis);

Modified “graphical” Binder-Schmidt (BS) “graphical”
solution of the Fourier transient heat flow equation for a
two-phase medium;

“Finite Slab Two-phase Liguid-solid Transient Heat
Conduction with Transition Front Shift”
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B2. @ H (19674t ) The title (1967
Master’s thesis);

& B 2 2Binder-Schmidt (BS)iZ: A & K 20
A I PR o B T A 2 A AT (e I AR PR B is B T R

W@ H: “Finite Slab Two-phase Liquid-
solid Transient Heat Conduction with Transition
Front Shift”
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B3. The BS goal (1965);

“The essence of the problem is the development a
mathematical theory to solve transient heat conduction
problems in a bounded two-phase liquid-solid material
with transition front shift”.

B3. Binder-Schmidt %K B4 (1965);

XA A PR S o A & B — F 8 27 5 1 B A transition
front shift 2= i e i - [ P A A4 R B a2 F B B 25 #Au% 5 n)
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B4. The BS challenge (1965);

“In modern science it is essential that all physical
processes can be accounted and predicted for and
consequently calculations should be analyzed analytically
where possible and correlated with the practice or
experimentally (verified)”.

B4. Binder-SchmidtyZ: [ #k 4k (1965):

TP 3 3R A 10 R R 1 9 T
U, 7 B 5o R 2R T B AT 17 40 0 B R
MR SEERER R TR T R R
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B5. BS Problem statement (1965):

“Transient heat conduction (with change of phase) is one of
the many physical phenomena that cannot be solved fully
analytically and exact solutions are limited to bounded
hypothetical conditions (TR Goodman, ASME 1958)".

B5. Binder-Schmidt v£ 1] 0] @i iR (1965):

prAE S CETED ARZYEIR —, BNk
FHRRSFAFRIRR S, BT CAERIEAS BE B A IR 1 7 A i 2 AN 58 4
[f#k . (TR Goodman, ASME 1958)
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B6. Electronic/digital computers (1965):

“The introduction of electronic computers opened new
fields of theoretical study which was not possible earlier
due t the great amount of work characteristic to the
particular analytic solution methods”.

B6. it HAL(1965);

Bt ENLRIGIN, NIRRT ST RE 1R, 1T
W T IR AT B R RIS M T iAo B 1) L, ILAE
A CAAREMTI R b 1 .
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B7. Authorities (homogeneous materials) (1965):
B7. £ (WS ME A EM) (1965);

Heisler and Groeber Charts
Friedman.Mann and Wolf
Abarbanel and Fairal
Carslaw and Jaeger

HG Landau

ST Hsu
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B8. Authorities (two-phase materials) (1965):
B8. TR (EtEM RIS HEAY) (1965);

CA Forster _: Finite Difference Approach to Some Heat Conduction
Problems Involving Change of State — English Electric Company
1954. TR Goodman : The Heat-balance Integral and Its Application to
Problems Involving a Change of Phase — ASME 1958. LL van Zyl :
An Electronic Analogue computer for the solution of non-linear partial
differential equations encountered in the study of self-heating of
fishmeal — SACAC (Johannesburg) 1963. Rallis and Freed :
Analogue computer solutions for the Heat Conduction Equation —
University of the Witwatersrand 1963. WH Giedt : Binder-Schmidt //

Principles of Engineering Heat Transfer -- van Norstrand 1957.
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B9. General Fourier Equation for transient heat
conduction:

JTié = al72(T) + Q1pCp ...(1),

where T = absolute temperature, t = time, a = thermal
diffusivity, /7= spherical coordinates (x/y/z), Q' = internal
heat production (Btu/ft*3/h), p = density (ft*3) and Cp =
specific heat (Btu/lb/F).

Dimensions: LH ={T/t}: RH ={ft"2/h*T/ft"2} +
{(Btu/ft"3/h)*(ft"3/Ib)*(IbT/Btu)} ={T/t}
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BY.—HBEH T (RERES)

or _ 4
e o (T)+ oo 0,

R, THEWNRE: (88, oW ERAE VARKELT @y 0N

AFR @ o AEEENC, AEREIE).
Dimensions LH =(Th}: RE =(®Ih*T/2) + (ol m)* @by (bTB )} =(Tk)
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B10. Binder-Schmidt (one dimensional) Fourier
Truncation;

In order to create a recursive enumeration platform without
automated computational means, Binder/Schmidt reduced
the generalized 3-dimensional Fourier structure to a one-
dimensional platform _ for a homogeneous/solid material
with Q’/pCp=0. Binder/Schmidt consequentially
differenced and reorganized the general Fourier
differential equation to dT/dt = g*d"2T/dx"2 ...(2),

OR conversely in the limit_that dx>>zero,

dT = a*dt*(d(dT)/dx"2) ...(3).
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BA0. Binder-Schenidt (— ) BEH T
AT, AT AR T EAEE MR ETE, BinderfSchm b =4

gm0 - B B RE A SRS TR,

d
Tl iT=adnd () (3

L i
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B11. Elemental Binder-Schmidt graphical platform:

In the absence of automated computational means
Binder/Schmidt adopted graphical means (ie the
intersection of vector lines on a drafting platform), as means
to perform elementary divisions. By differencing (or dividing)
the conductive medium hence in a number of equal layers
(the X-plane) and allowing for successive temperature
vectors (Y-pane) to be crossed, Binder/Schmidt was able to
create a computational platform on a drafting table (see
figurel).
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B11. H:ABinder-SchmidtE £ F & ;

AR B EITERER T, Binder Al
Schmidt XA 1 BR 877 A (Bl &L KR X) ERIE
EARBRE N T KAEINR, BELE XD K9=H
i CYHD EEREEZRBEITRE . IS EER
RPEL—MTETE (LED
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Figurel: Binder-Schmidt “intersection” protocol
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B12. Binder-Schmidt differencing methodology:

In accordance with the graphical protocol Binder/Schmidt
restructured the truncated Fourier equation

dT = a*dt*(d(dT)/dx"2) ...(3) as dT = ¥2* @&*d(dT) ...(4), where
@ = 2a*dt/dx”2 ...(5). In accordance with the doctrine of finite
limits, equation (4) may hence be differenced as Tm/n+1 =
(Tm+1/n + Tm-1/n)/2 ...(6), given @ =1 and n and m the
incremental time and slab denominations respectively.

However in event @ =1, then 2a*dt/dx”2 = 1, g*dt/dx"2= 1~
and dt =dx*2/2g ...(7).
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B12. Binder-Schmidt 24}
HTS TN "EEREHFE—H, BinderfSchmidHEEH 7
di

.-.;FT {
AT = c*d d(dx ) B dT= > Sxd(dT)..( &), BEH, & =2a E...(S).

REEREEL, 7R 4) HELFAE, mm_% ), ik

®=landn andm NREEAFMEEDBISLTEM. Bk D=1, FL 2&*572 =1,
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B13. The elemental boundary conditions;

In accordance with the elemental differencing function
given m=1 (the outer boundary), the generalized
differencing algorithm equation ...(6), reduces to T1/n+1 =
(T2/n + TO/n)/2 ...(8). However as TO is non-existent at the
nth instant, TO is set as h/k. The boundary condition for the
elemental Fourier algorithm at the n+1th instant hence
reduces to T1/n+1 = (T2/n + h/k)/2 ...(9),
where h is the convection coefficient and k the conductivity
of the solid medium at task. The same rationale as for the
inner is applied as to the outer boundary (see figure2).




POLAR EQUILIBRIUM, Tianjin Jan/2010

Charl E Janeke (PE), Kartago Inc; Los Angeles (USA)

B13. B FEA
REERENES, BiRn=100E), Al XErEEANTR

T . =wm@ AEERE T .= L *f;- 2 @), EHT AR

7, 40

W, BT ﬁz‘bf ml (8) REHT Tw; il RER BRS¢
REESTRNERE. 5, A REGRNFo RS (R

POLAR EQUILIBRIUM, Tianjin Jan/2010

Charl E Janeke (PE), Kartago Inc; Los Angeles (USA)

Figure2: Binder-Schmidt boundary conditions
&]2: Binder-Schmidt i1 7 41k
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T e _ &
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B14. The two-phase (modified) Binder-Schmidt
methodology:

The generalized Fourier equation for transient heat conduction
dlla = al7'2(T) + Q’'/pCp, equation ...(1), may be restated in one
dimension partial format as dT = a*dt*d(2T)/dx"2 + dt*Q’/oCp
...(10). Substituting Q’ hence with pQ (Q ={Btu/lb/h}), then
equation ...(10) reduces to dT = a*dt*d(2T)/dx"2 + dt*0Q/oCp =
adt*d(dT)/dx 2 + dt*Q/Cp ...(11).

Substituting dt = dx"*2/2 gin accordance with ...(7), equation
...(11) may be restructured as dT = ¥2*d"2T + (Q/Cp)dt ...(12).
Equation ...(12) becomes the key to unlocking the change-of-

phase transition.

POLAR EQUILIBRIUM, Tianjin Jan/2010

Charl E Janeke (PE), Kartago Inc; Los Angeles (USA)

B14 BB B X H I Binder-Schmidt 1%
?Eﬁﬁﬁ&ﬂ%%ﬁ’aﬁﬁiﬁ%ﬁﬁ%%=w?ztﬂ+%...(1)mﬁm’~%ﬁh

E

ar=arartCD g £ 10). B o B MARSY
ax C,0
d(dT) ¢ dr? -

dT = cedi * = +dz*c—...(11), éggdh%_,mmH

I3

dT = %*d3T+ (Cﬁjdz...(l 2y, 2,0 12) AT LR AT AY-E AR E chang e-of -phase transition.
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B15. The two-phase Binder-Schmidt differenced
algorithm:

Given dT = ZERO during fusion OR melting, equation ...(12) may
be rewritten as ¥%*d(dT) = -(Q/Cp)dt, OR /1/2*d(dT) = -AQ/Cp)dt
...(13). However substituting Q (the heat generated per Ib/h) with
K/dt, where K = the heat of transformation expressed in Btu/lb
and dt = dx*2/2 o <the incremental time differential> in accordance
with ...(7)), then the Fourier condition may be reduced to /
1/2*d(dT) = -K/Cp ...(14), OR in terms of Binder-Schmidt
differencing protocol as

2. 1/2*d(dT) = -K/Cp ...(15) (see figure3 as to real time
implication).
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B15. BEEHEE Binder-Schmidt 22558 R

BiEfER R aT =0, (1270 1«13&5’@2% wd (dT) = —(Cﬁjdzr-,z

I%*d(d?’) = —I(C%)dﬁ.__{ﬁj . InF A %é £EAED (the heat generated per Ib/h), H

2

& -ZEABALFE &t = ‘;i <the incremental time differential>F RAVEETEEL, AR 2,
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Figure3: Two-phase Binder-Schmidt protocol
K3: P B¢ Binder-Schmidt % 22
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B16. Boundary conditions for the two-phase transiti on;

In accordance with elemental Binder-Schmidt boundary
conditions equations ...(8)/(9), ie T1/n+1 = (T2/n + TO/n)/2
and T1/n+1 = (T2/n + h/K)/2, equation ...(15) may be
rewritten as;

Qo = n-n+i/n=n 2{Tm,n+1 — T'm+1,n+1)*K/p) [m=1] ...(16)
and Qi = n-n+i/n=n J{T'm,n+1 — T"m+1,n+1)*K/0) [m=0]
...(17), where T and T” are the apparent OR pseudo
(incremental/differenced) temperature increases.
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B17. PEQ: Binder Schmidt Crust Model

500 Miles =2,640,000 ft

16x layers =165,000 ft/layer

T(m, n+1) =T(m-1, n+1) -(dX/(dX/2+22))*(T(m-1, n+1) -TK) Dtime =(dL"2/2/k) x Cp x de
T(m, n+1) =T(m-1, n+1) -(dX/(dX/2+z2))*(T(m-1, n+1) -TF) Dtime = (1.65"2 / 20) x 200 / 8,500

TW(n+1) =(T(m, n+1) +T(m+1, n+1))/2 Dtime=270/850x1 078=32M years
T(m, n+1) =T(m-1, n) +T(m+1, n))/2 TQ =QL/Cp =180/0 .18 =1,000F
T(m, n+1) =T(m-1, n) +TK)/2 Z0 =500 960 R; Zs= 140 600 R

EOES ZoTo.F12345678910111213 1415

10.4 0.8 144 6000 6460 6460 6460 6460 6460 6460 6460 6460 6460 6460 6460 6460 6460 Tabulation
20.4 0.8 144 3540 4000 5230 5845 6153 6306 6383 6422 6441 6450 6455 6458 6459 6459 6460 6460 698

30.4 0.8 144 2540 3000 4423 5288 5797 6090 6256 6348 6399 6427 6442 6451 6455 6457 6459 6459 313 101
40.4 0.8 144 1823 2283 4000 4898 5494 5875 6112 6255 6341 6392 6421 6438 6448 6453 6456 6458 38 38

50.4 0.8 144 1612 2072 4000 4747 5311 5711 5983 6162 6277 6349 6394 6421 6437 6447 6452 6455 515 553
60.4 0.8 144 1612 2072 3900 4606 5158 5571 5867 6072 6211 6302 6361 6399 6423 6438 6446 6451 490 104
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B18. PEQ: Binder Schmidt MACRO Model

T(m, n+1) =T(m-1, n+1) -(dX/(dX/2+22))*(T(m-1, n+1) -TK) 1,000 Miles =5,580,000ft

G T(m, n+1) =T(m-1, n+1) -(dX/(dX/2+22))*(T(m-1, n+1 ) -TF) 40x layers =140,000 ft/layer

R TW(n+1) =(T(m, n+1) +T(m+1, n+1))/2 Dtime =(dL*2/ 2/k) x Cp x de

A T(m, n+1) =T(m-1, n) +T(m+1, n))/2 Dtime = (14072 /20) x 200 / 8,500
D T(m, n+1) =T(m-1, n) +TK)/2 Dtime=196/850x10"8=23Myears

QL 180177 174 171 168 165 162 159 156 153 150 147 144 141 138 135 132 129 126 123 120 117 114 111 108
Cp 0.180.180.18 0.17 0.17 0.17 0.17 0.17 0.16 0.16 0.16 0.16 0.16 0.15 0.15 0.15 0.15 0.15 0.14 0.14 0.14 0.14 .

ZF 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Tf 3000 3010 3020 3030 3040 3050 3060 3070 3080 3090 3100 3110 3120 3130 3140 3150 3160 3170 3180 3190

Miles 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625
23050.70 To.F12345678910111213141516 17 18 1920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

By Ho Hs h k k/h 6000 6025 6050 6075 6100 6125 6150 6175 6200 6225 6250 6275 6300 6325 6350 6375 6400

10.00 1121040 197 172.4601 2 0.01 6460 6485 6510 6535 6560 6585 6610 6635 6660 6685 6710 6735
6460 6485 6510 6535 6560 6585 6610 6635 6660 6685 6710 6735 6760 6785 6810 6835 6860 6885 6910
3244 4877 5706 6133 6359 6484 6560 6610 6647 6679 6707 6733 6759 6785 6810 6835 6860 6885 6910 6935
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1966 MS Experimental Model (Plexiglas): Thermocouple Strands
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1966 Experimental Model: Heat-transfer Plates (copper) with Groves
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1966 MS Experimental Model: Experimental Setup with (pen) Recorder
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1966 Binder-Schmidt Computational and Experimental Correlation Plot

jefli._E:

E= Experimental
G =Graphical (BS) ;
C =Computational < -

AN
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5. Selected ComputationalTopics;

Spreadsheet setup, Crust analysis, CFD and FORTRAN models

5. ] ) T B8 A
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6. Selected Research/Consultation/PhD Topics:

Cosmic Furnace analysis, Polar Ice-CFD model, Polar Inversion-CFD model,
Micro-Forestation analysis, Deep-Space radiation model etc etc
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