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elEeINVarming, Fact orEiction? =

ROSENEEIDSPANE Unchecked, Global Warming
il ankrupt the Globall Economy: by 2065."

NBIGHE Gan agree on what causes Global
Warming), or how bad it is... Penn Jillette

-
o

=Bjorn Lumborg The Skeptical Environmentalist

° “[ffour understanding is based on myth, then we
are-likely to make bad judgments”
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WideNS Glepal\Varminges™

WANIETGEIVED UPSWINGIINIaverade aif &
WelESIsEMpEratulres withi time

rnational Panel on Climate Change:
— Unlted Nations panel for this issue

,—1_“'.'—--'

= — The observed increase in the average
temperature of the Earth's near-surface air
and oceans in recent decades and its
projected continuation. (Wikipedia)
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JENPE R UrEencreasesHesshuian 1O C™

SRVIIENESINMElINE apPEars to reflect
pligenNntilence, note the Error bar scales

o )\ Sither the initial work, nor the criticisms
E=12Ve been peer reviewed!
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= #iMore on the meaning of the perceived
trend! to follow...
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SN ELIEINGIowal WafmIng

SWLropogenic (man-made) Global
Weliiing
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MBI INGIehalWVarmingees

ScIEE prlmarlly Py fitctuations in Solar
r\(“r 6y

OliiEELS Ice Ages

s ata [fom planetary observations indicates
= increased solar output at the moment
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gIEehouse Effect Thepr

*NIENGEISES NI tEr Earth’sS atmosphere trap
swjalpiiEat and reflect It back towards us

6seph Fourier, 1824
= \Vlodeled by: Svente Arrhenius, 1896
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“®:50me of this is needed for habitability
® [siAuman activity driving this equilibrium?
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Greenhouse gas
absorption: 350

Heat and energy
in the atmosphere
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s  Effect
N O Sets

Earth's land and ocean surface
warmed to an average of 14°C
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NASAW alUesky

SESIaRsONERi: SAONN/m?
Felf h Back to Space: 100 W/m?
J l\ S0 to) Earth: 240 W/m>

— ltlong-term (slow) losses also exist
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> Water Velgos
SNecon! Dioxide
PAVIEGHEE
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WeteTapoerPredominates!t

SEINPESILICRIAata ST NONGRGEr readily available
SHEWINGHHEO1as % of total GHGs (80%; - 90%)

o r\dg B2t to the troposphere, and more water
S\POIAES

==V | 1mate models do not appear to reflect

E_:E;’fmcreased precipitation with increased

= Bvaporation. They tend to ignore the “Iris effect
whereby clouds control the heat flux — Balance

petween Cumulus and Cirrus

Jumans have only minor, local, affects on
Aumidity — not an AGW issue

{4




$O7GEts all-of.the Presse

r\JJo bsorbs In‘the IR spectrum
2 Hre Jelistrialk 280 ppm
SN\ B S67. ppm
BfiErease: 87 ppm, or 31%
EEWeeded by plant life (flora) for respiration

= & Data for the Carboniferous Age
— Early: 1500 ppm
— [ate: 350 ppm
— Note the Carboniferous Ice Age!




PALEOZOIC
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Atmospheric CO2

Late Carboniferous to Early Permian time (315 mya -- 270
mya) Is the only time period in the last 600 million years
when both atmospheric CO2 and temperatures were as

low as they are today (Quaternary Period ).
Temperature after C.R. Scotese http://www.scotese.com/climate.htm
CO, after R.A. Berner, 2001 (GEOCARB III)
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T e

SN ZIOE 0050 OFF Parts per hundred
0 1— 0:06%
J__ =1,700 ppb = 1.7 ppm
= SiN20 — 314 ppb
= e CFCs - ~1,000 ppt =~ 1 ppb
— IPPC figures
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OGN Factoss fior IRMANIIZ)F ==
W0 ~ 3.55 .
0 CO, = Lae
N6l 0.48

= S0 - 0.15
~ e CFCs ~0.07




None 100%
H,0 64 (64, RC78) -56
EIOlE——p R

Co, 91 (88, RC78) 23

0 97 (97, RC78)

3

Other GHG 98
H20+Clouds 34

H,0+CO, 47

All except

H,O+Clouds o

66 (60-70,
IPCC90)

All except CO, 26 (25, IPCC90)
All except O, 7

All except Other
GHG

All 0%

Instant calculation,
From realclimate.org ?Igc;l:;al mean, Jan. 1, RC78=Ramanathan and Coakley (1978)

All except H,O

8

‘All' includes aerosols, O, and other minor gases as additional absorbers.
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GLERV AP0 IS INESSS
EeRiplsENEass

.- 562 Work done by Richard Lindzen
e commentary for General Public at:
m,,;,.ﬂ. tp J//earthobservatory.nasa.gov/Study/Iris/

"".---__.—-

- ..—.—_: 1




S .
NBiEne combined IR forcn_*n,g ¢ —
C 7. _ Hzo -

"NSOPNS TTaNMade = or IS It?
SNENtareal — or is it politics?
SN eLerPriotocol is an effort to control CO,

—

= -m|55|ons — or is It?
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SRSESENNE 01 280/ ppi — natural
SMEbirelladditions — 68 ppm (USDOE)
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S ISDOEdata

2 Basalinlgd &4eneele
J J\Jch reltadditions: 577 pp
v— Imeade additions: 320

= Other GHGs
— 0o small to matter... <325 ppb
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Politiesuejiilere

> Chilgle), Indla Geveleping nations exempt
SN diersigned up anyway.
SPRIENoIaY NUMDERS games
_ 'ussia iatifiedl over scientific objections

SEEURcannot meet its goals... Except by counting
=restructuring of Eastern Europe from Soviet era
technology... Collapse post 1990

® [t sure doesn't look smart from the US point of
VIEW...
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WilELEVET happened to GloDlss
Cog ng?
i 19705 CEre Was Iicreasing awaheness

N
c Bestimates off global temperatures showed
SOPIINGISINCE 1945

' ow the times have changed
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® e sun goes through cycles of increasing and
decreasing radiation output. Warm periods and
ICe ages.
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VEIGE[BES could Make anotnEMCERS
Acja ~
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PESIOPNIFUIE Stratosphere blocks IR
tf EJ: ISsIoN to Troposphere...

SSOIMEIAGIV advocates want to launch
-- __@ckets With SO, payloads to reverse the
" -‘:' Lrend™
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tierSteell Industimas

PRVENISENCAIDON! asial FEdUCing agent in our
IICEES
— | ol production and Blast Furnaces
' Slag Eeaming and Melt Chemistry
DRI Reactors — Solid or Gas hydrocarbon feedstocks

fWe use Natural Gas to fire burners
® \\/e use electricity
e Ve use transportation




e

—

SEPNIrtNE Steel Inausthy

o DOES OSTHEE dorslrrissidslde 98 ar] Frderes
sirica 200)0)

NP thel Gharles River Associates Report of 2001

-

SUMMARY OF FINDINGS

_ The iron and steel industry is a significant emitter of carbon dioxide, with emissions totaling

~ 185 million tons in 1998. In the last decade, the industry has made significant progress in
| decreasing the specific carbon dioxide emission rate from almost 210 million tons, or 2.2 tons
~— perton of steel to 1.7 tons per ton of steel. Further reductions in carbon dioxide emissions may
= be possible through judicious adoption of various proposed technologies.

Fruehan* et al. analyzed the CO; emissions for various unit process steps in the production of
steel. This analysis was designed to put a theoretical, lower limit on the carbon dioxide
emissions and is a good road map. However, there are practical considerations, such as heat
losses, process inefficiencies, and other unavoidable losses, which preclude the achievement of
theoretical values.
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SNIiaVAIE abIEe to reduce energy consumption SIgnlflcantIy _
Lrrapitelgiete sl gglo)fel dojseiaif{c]er]t — pleisels

ioglcal INRoVation’ terachieve ~i05%0 perVear:

—

[

Taking 1990 as a base year, Stubbles shows that the average specific energy consumption in the
industry had been reduced by 50 percent since 1950, due mainly to greatly reduced blast furnace fuel

rates; the replacement of open hearth furnace/ingot casting technology with basic, oxygen
furnace/continuous casting technology; and the increased production of steel from scrap in electric

- arc furnaces. His projection of ongoing decreases in specific energy consumption of 13 percent by

2000 from the 1990 levels incorporates the suite of assumptions described above. However, only
about 35 percent of the total is attributed to the structural change in the industry caused by the loss of
share in the integrated sector, so that about 9 percent must be technology-driven. There is a finite
supply of high-quality scrap, and additional iron units must be generated from the reduction of virgin
iron ore to satisfy the overall U.S. demand for high-quality, low-residual flat rolled steel, and this
will mitigate the savings achievable by simple structural changes. Overall, CRA’s projection of
savings of up to 10 percent through new policy-driven incentives is only slightly more aggressive
than that projected by Stubbles on a “business-as-usual” basis. This holds true against either

current, best-practice performances, as well as other new developments in technology in the U.S. or
elsewhere.
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WHIGho these.can WEGeHtrol?™

Juicinle Agents —imited by the need ter make a
litz) 1e Product

rr- geerElielsi— limited by the need to meet
WEIPEatlllies

— Meltlng
,.__.q-,..ﬂ = Plasticity - rolling

,—1_‘_._'—-

= S Electricity — CO,, control is the utilities concern — until it
— - affects the ratesI

® Transportation: Zero Emission Vehicles don't exist.

Lower vehicle emissions, more electrification for in-plant
use...
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INSINREUNChediR&D Initiativesit 2003

SRANINIVENSILY Fesearch programs
SVissei=Rolla — Geological Sequestration of
5%

=Utah— Hydrogen Flash Smelting

== Columbia - Integrating Steel Production with
Mineral Sequestration

— MIT — Molten Oxide Electrolysis
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SHENRItIBUVE Wl Start"WIth' al five-year
SpoNatery: phase, which should be
'f( IBWEG DY a pilot phase lasting for
SENOhEr five years before commercial

'—-

implementation can be considered.




PUICART DEat em...
SYIVone for an algae bloom?
BMSEEd the oceans with iron ions

= f—AIgae ponds on exhaust stacks
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=~ Some algae makes oils for bio-diesel...
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Figure S2. Carbon Dioxide Emission Level: Smelting Processes

CO, Emisslon Level (Pounds per Ton Hot Metal)
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Source: Charles River Associates, 2001,




