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Legend of water depth (m) 3
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I-iﬂ“Z\ﬁR&%\ﬁﬁ
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ISHAZIRT 2 ZEMTED, TOBE. AN ZETERT S ET. MY R EBEEBEESEN
PEICENZEENER TE S, BHEIEY T R O ANy ZETERSINDD, TOHETHESNS
TiO, BEDH D D REAEIZ T FE EREZ NS DO TIIARN D 2o AL TIE Z DO fRIERE D & W IR
FIEIZ DWW TRRET L 72,

2. FREDFFR

1 D) EOITRT 23 D ORS ORLE Z & D X[ 5 —
7y PR Y & B TR ETT D, (MIZy —4 b
CETEBUAD SWAN T, ORIETHS—5 y R
S AT NHF T SRS &R, 5 —7 v b 500
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20 80 40 50 6020 80 40 50 6020 30 40 50 60 (d)X = 60 mm
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(a) 02Pa () 0.5Pa () 1.0Pa
B2 X#E#F/F—> (R10 (a) &) K4 AFM A *—2 (P =0.2Pa)
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ol - EbaroncanﬁnedFTsysnem: ioo,:l“'.l
(110) E 10:8 Opposed FTsystem ~ ® 60mm
7 AU = 70mm SR P— £ 40m
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materials to vessel

Device for oscillation of
mixture

Fo TRELHBESMEmICMNET DI BE1 BRULREMNSE 2 858%KY S +9
U— kO T OFREZYHEICER S 8- MEEAE 1,000 0 0FEET 5 > N ARET 5 2 6l 2
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60

50
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30

20

Compressive strength (N/mm?)
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£ 90
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0w "
—A— AR30-1.3 xS I L N CNETTA
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-5 AR50-1.2 é 70 '] - @ ARV30-1.1 [~ 7N
—B- ARV50-1.0 - —A— AR30-1.3
2 60 1 - A ARV30-1.3 [\~
* ABIO R IR 3 O AR50-1.2
/2L, RV IR 20
HhHY . 2D L 0 30 60 90 120 150 180 210 240 270 300
?D 30 & 50 IE Freeze—thaw cycles (number)

o 20 40 60 s 100 WCEEKTD,

Age of concrete (days)
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AERER SFAR U 2 R IR st 2 X 7 LA ORERITIE. REAMDNDILVEREO I RILF—0D
BN ZERBN AR TH D, EXEMEZATZIRINF IR THSAKNS. 5F2 RKEEHE
FCRHICERMI N LD S E TRM7S AP KA ANO KBS ERIZ NEO RS Bfaf O H
KETHo7z. BETFHHEBICIZ2BLROMMO NS OEFELRIIF—RICKAONZFENRT
FIVF =BT E R0, LA LN S, HEMEIZEIY % M. Simmons O 7l 72 SE3E /34112 &
X, PHEFEHORKOBMGEY Y7 7 TS AHHOMHAIEII T TIcEE2B A, Pl AHE
EOBIMARLIIHFEDHDIZT/R D DDH S (Simmons. 2005), 200846 HiZlZZa—I—Vfili T
DOIFE MR FREEZ2EH L 140 RILIEITELZ Z SIFEBIcH L v, £z, hES 1 > Ri
RESNDT7 7 ITRT 2 5B TSNS BHBREFRBICKD, YOV HBETOIRILF—HER
ITAEHEARE (TOE) T 200440 31 05 2030 FFITIT 62 fBICET S EHEESIN TS (Tto. 2007),
DT T MO TR F —{HEHEEEIZ 2030 FITHT 2 A D T R)LF —fEHEDK 4 FITHY
THEIIBRDLZEEDNTNS,

— RO DT S A T LITHIBRIBBR LIRS 5 A 2 28R ARRITELNE T 2 L OfEEN 5.
A RIRIT AR TREIR TRV F —JHOERDERICH EBHIT/R0D DD H D, RETHER X
NFE—FEOOEDELTNA ARENEHZEDD DD D, EBE. T AU HET F )N 2007 4E 3
HIZNA F BB DR FERY 2 EIRIHE Zfiks Uy RBBISNA A RBVEFEZ R N ICHEE T 5 2 LITHE
L7ze HRIZBWTHH T RIVF — D KAEHED /= D1Z, 2003 4FE N 5 FAERTRE T 1)L F —E24 §il

(RPS (Renewables Portfolio Standard) ffill) MEMIN TS, T—0O v /N TIXIEFEDHIEAH A X
DBHETLTEMEINTNSD,

FaITEEEY., FIChyROOI0Y MUFENSINA FRELZ AT 2 AL E LR
20D BINEDIMERFFBIVRANFZOB RN SR EMATE/Z, TORRIIKRES AITAF
) Z D Hihfitt: Barthscan 20 S RSN A Z ENREL TWd, ADFZ A MIVILLTOEBD TH %,

The Biofuel Delusion : The fallacy of large scale agro-biofuels production

The devil is in the details . .. The issue of SCALE 11111111 g’;l’soc(;‘é% EI;P];’{E;?SELS
ETHANOL production from corn Farrell et al. 2006 (Science) P ———— —
Assuming an output/input = 1.3/1 - energy credit for by-products in the Energy Sector in S-Ape};inergy sgeycmr
r——— (feed for animal production)
IE e ission. ) USA—47,000 MI/hours | USA— 224 Mi/hours  (ethanol/corn)
= 4 liters of ethanol have to be produced to supply 1 NET liter of ethanol! Ita]y _ 23,000 MJ/hours Brazil_ 140 MJ/ticurs (sthasol/eugarsane)

Output=4  Net Supply = 1

Energy System
ﬂ Supply of energy carriers Supply of energy carriers

in the Energy Sector in the Energy Sector
energy for energy
—10- 2 = 2 ethanol/corn
to cover 10% of the energy in the transport sector of the USA (30% of the total) USA - 10-100 W/m USA 0.1 W/m ¢ )
in 2003 - this biofuel system would generate 500 million tons of DDG by-products
Italy — 10-100 W/m? Brazil — 0.02 W/m?2 (ethanol/sugarcane)

this amount is 10 TIMES the US consumption of high-protein feeds — in 2003
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