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- Green Car Congress 2013. 09. 18 -
- Energy & Fuels, doi: 10.1021/er4012615 -

(d3) F, Zhejiang A= &3 vlo| Lo Y2 HE Hlo] 7}
£d2 AAsr] A ANER: 38 JEg A4HE bloleriEd

S FE C7-C99 HSkE3slelE R FA H o 010{ FTgH AL E& A
2HE ®&8b A (high-saturation HCs) ¥ E33te] Az A 87453

MEHE FAHL2 (1) molecular distillation®l] |3+ H}o] 2 2 U 9]
A AT T2 FAE distilled fraction2

2 (olHl, wiol e dHE A AHAA H) (3)
Z3gERE FAE volertE™d A @) A
T3 H=F2 T7AE residual fractionS T EE, &8 T o
== B9 38 F5 (old, vloleed Rt A E2H)

T

HA o SHZANA Hlo|2/tEAY FE&L 259 wt%

T — ;
<~ i This Work
5 O o e ~.

Biomass

ic
Bio-oil ) | | o> e
\ '[ I '.'\i /
Bio-gasolin Bl
T N h Vs
Solven
raction H
ugar

Molecular
Eagt Fyrelys) distillation

Other valuable

?////;—T‘\}:\\ Phenolic substitute in
Ay, _—Phenol esin
(e
HOS .\/ -
\. e s, 7
\\/ \)"L '}Q—a“ 4
S =



O 3= 0iuXl s S

- SET2013 Keynote Presentation -

O (83) HAAZRoZ A 50%2] A7 ZAle A Qo
2040 o= 1 HlFo] 70% % o =H. T3 65%2 ANHX| 7} ZA
oA AHET 9o 2040 0= 80%E o=

O FFelAE v 150087 o]
doF3 0 =4 AFAE

9
= Wl 17" WRE o] EAlE 220 JH7Y

A= o] F3kH, 2020

=
2 453, dAN=E F
o

A =A 2E S S8 =& 579 A9
s/Me] EAIE Aetd AF AYo=r MAF. X Eco-City & ©l
< Stuolm™, 30 B E R HA A A
4 7le AF 2AE 202087HA] &Y A"l oA AF <

O (M ) =AIEe] S7hs AAAIFR] FAoH, dA =A AF
A mEFe] Aol EAR F7F g Aold dSE »ea gl
. 4 A4, A 24 & 3dEE A ds THed =A
Zdo] mE Ald ol a7 e A A = TA Rt

S
L
AL
N
I
oy
>
o
fu)
oo
N
ol
£
=)
)
bt
D~

TATE TS B8t e

_10_



[0 &, THOH Al BB =MXE ST dH 3=/ 1=

- Smart Japan, 2013. 09. 13 -

) AolEbuRAlE 2013 HE] 20153 7kA] 3Wd3E 15270 2] Al |
o gt Gudyt S=AHAAE =UT Aot} 7 st A
B F gk A Al A"l 20kWolAdo] Z7[EQH O R T8+ g

o
A AEE AYE F 25MWE dold Aot 3 A
< )

d

BAA,
AlEALE G
2O H = oy

; v v Y
r-%

- - 0

#RE | (=g ] [#s ] [505s]

(E4l==Eh




B3 Ay 2AX2RE 54 77 dgdos AEe 7
st Feolnt
INP=TF1irgd— TRE

(PCS)

EEXNAZLERHEERE

[2382] A A o] & o]HA] (FA:AYUHAY2EF

2)

e

rz
=
2

(NAFE) 2011 3¢9 119 = A

A= AsiA Gl Ao ARG ik #A4lo] =oAL AT
2704 A}OlEPUH AL ERE ofy gt HE dE W IS o
Fo2 FAA, ARAA, HFBHE, A EHE T AT
Oﬂbﬂxv}%ﬁlé%' TEFo 3 A7 H AFo] wmEA PH
ATH EJ:L T E F7Fstal A= AAUAEA I Al
UAlEH, diAsEY A4 &H, Xii%—% NAA&TF )l
o & J&*u'—e— IFgsto], AUAAHA 28" =0 ik A5 2 A

o] F9d Zlo=w AdHAG

% EX: hitp://www.itmedia.co.jp/smartjapan/articles/1309/13/news026.html

_12_



- CleanTechies, 2013. 09. 13 -
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E A

(ANAFE) 25 <hol] HA oA RES Fu o4

3 %7k Aol
A FEA TS, 8, AAsks, CCS BE A' F), A
& Qg hed IAYE wEr] ekl AR AFH £A, 4

9
%o HAL o]F7] st FHFES FANUA
g 9Asy] 9 FRER JAE HY

s Double the share of clean electricity in 25 years: Currently, 40 percent of our electricity
comes from clean energy sources. President Obama is calling for a national goal of doubling
the share of clean energy to B0 percent by 2035,

« Draw on a wide range of clean energy sources: To give utilities the flexibility to generate
clean energy wherever makes the most sense, all clean sources — including renewables,
nuclear power, efficient natural gas, and coal with carbon capture and sequestration — would
count toward the goal.

s Deploy capital investment to sustain and create jobs: The private sector is currently sitting
on hillions of dollars of capital, as investors and businesses wait to see what policies the
future holds. By providing a clear signal towards a clean energy future, the President’s
proposal will move that capital off of the sidelines and into the economy, mobilizing tens of
billions of dollars each yvear in new investment and creating jobs across the country,

e Drive innovation in clean energy technologies: The engine of economic strength is
technological innovation, By providing American businesses a market here at home for
innovative clean energy technologies, we will unleash the creative power of American
entrepreneurs — and ensure that our nation leads the world in clean energy.

¢« Complement the clean energy research and development agenda: The President’s Budget
proposes to increase overall investment in clean energy technologies by about one-third
compared to 2010, including doubling energy efficiency investment at the Department of
Energy and increasing investment in the Advanced Research Projects Agency-Energy
(ARPA-E) program to push bold new ideas through to commercialization.
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- SolarServer, 2013. 08. 21 -
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- EFCF talks, 2013. 07 -
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(1 4th European PEFC and H2 Forum #A % J|&sSg A

O Feul Cells and Hydrogen Joint Undertaking

EUO A F%138taL Q1= Fuel cells & hydrogen joint undertaking ZEZ 192 F3 37 RIFEEo] 7]
HRF dEUH S 7HA A 2015 Al 4ol 7Hedt Ve Ad e SRR IAYHL e

FCHJUS 1277119 Z2AER FA4Ho low 28719 Z2AEVL a4 d-do] e

Clean hydrogen in European cities Z2I13°] A9 EU 97/l=olA 257] 7]3o] BEYH gl
AYstar . 5 BEAE AASS 4 =AmT 2709 FAzEHO|AS FHEa 26009 AdEA
&3t Hes EUEHTY T A5HA W2 A 3ol AERAE FAstEE 5o

e

A=

TE FEY AS oldd Fdd ZrRIOHS x3ste] F 499 ASHA W, 37 FEATE
AgEdor o5t HYZtE AFo TFEHAS. 1309 FATHALAE 7He & BIE +E&FY
B2 By BEO A= Enefield ZEAHEY QA AZHAOH 15kWHFH2 &8 8T A534
E e AP S 127059 EUS|A=o] st o 1,0007]19 A5HA dFS &
HE st Y& AR AYS FEE st Q7] wwel FF9 supply chain &4, 74 Az, A%
S A A2 &2 2G| T A

Brkoollg AV AgH gZE EY g gl 9 UPSE ARHAA AzH g dF= %
o] AS

DOE Hydrogen and Fuel Cells Program

Clean energy 53 2000 & o|F=2 FE3] F7lste FAlolH 2012d A8AA Bd Ss|=
1,000 °]¢ =4

AEHA A Fo 5F 5% F vl uo] oF 80% AAF

A7 &dste) gEY vy Ko rjex uid HuXE AalEa o FutEE AAAE
A3t AA A £4do] 1009 2l o] 4

£3] A SOz Qg whio tulg njdHdoz AgHAX I} FES

DOE F#9 F3FAE 30099712 Z2AEY MPFoy 714, F71d 74 2 gg @ BaAF
& Foll osbe] AAHIL U

FAASHA #4A o4k 2013'd 989 TE Do) 20141 d4toFE 1009 T D7t G FE I 9
FaAY A 7], 71, A7E Yol 7les dElsta o @rdo2E HAste AE,
F712E dto]l v~ Ee ME vtas a3 SRS ES 1ty o AV|HoRE dAY
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& BIE AET oHo|n FAV|FHORZE FolZElS T Fh olFE 1L US

E3] dsdA 9 #Hste] AALH YTAE S AT A7 A FA(EA FE5EE AsHA
o] BF kW 4722 sl 308 E FER 5t )
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[0 ESS MM TN X 88
- 2013. 08. 05, 3k} O X|X}2Ct 3|o| -

O (d3) vz AE utuf FAHE F£Ho]lF U™ ‘Clean New Deal’
g0l ANAHTEA B FE, 39 & AAAANAR e FAe} gt
Al AN A A AR (ESS, Energy Storage System)<} T g A 4o
A&z FYPH1 At} vlx AHAF= (DOE, Department
of Energy)x= ESS &°F FAAEE wxEeU=H, FAHES
AHHEA AlFs A THE ESS AFAF ol Adal thHl 434
Aukzo]l S7k 57 Rbe S FASHAL, | 2ATE flske] 34Mnt
B R dikS Aa AL Afelrt. A m=olA dFE
A8l AAHE ESST °F 251IMWE 2017'd 665MW7HAl S7FE A
ol "= ESS AFAY-S> DOEQ A ¢S We ARRA(The
American Recovery and Reinvestment Act)E &3l 4A17]<=3 o
FEOAZAY AFE olFolAm glom, AAAA 164
5373MW TFEE of 249159 Exlrl o] 2ol T}

O (A AHH) vz Aes 2 AFAY 2 E SCE(Southern California
Energy)oll Al X138 F<l Tehachpai Win Energy Storage ProjectE
FYstal k. AFS s SMW-32MWh TFE9] 2ZlFole A
2 T4 ESSE A2A, £9F Al¥e A+ Ade ¥ T

A3 AFE AASL Yok A EY ol A& ESS AXE oF
st st=% AS stal Aok d=E tEF AlXFe] ESS AHY
= TAHLE A/ 15 & 5 UAEF 72dAT 2 ATd

2l ESS EA& oFatEs 8 H
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[0 SET2013 =Ml ZHHEAFAM(=ZEH X JISXZAH

AR : 7 Eele o3

-Evaluation on natural ventilation and energy performance by opening plan of double skin

facade(Paper ID-39)

-Survey evaluation of thermal boundary condition in the inside and outside of double skin

facade(Paper ID-407)

- SET2013 =&7%!, 2013. 08. 17 -
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- 2013. 07. 19, Angewandte Chemie International Edition -

O (&%) AA A+Y 1/32 &5 =7kl 24 em 20253717
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= Convection (PDF)
m Net Velocity

Depletion zore Desalination channel

BPE

Auxiliary channel 4—Desalted

Depletir zone
Schematic illustration of a) the BPE (bipolar electrode) desalination device and b)
the region of interest near the BPE anode and ion depletion zone
EMD (electrochemically mediated desalination) 3V S} sfoll A Cl-
o] o] 4ts}EH ion depletion zoned =AZHQl 7| FHl7}
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(1 3-KIER Forum on Green Energy and Independence
- 2013. 08. 08, UKC 2013 -

O Present Status and Prospecs on "Waste and Biomass to Energy"
(Dr. Young-Chil Seo, Yonsei University)

O Indirect Biomass Gasification Technology based on a Dual
Fluidized Bed System (Dr. Uen Do Lee, Korea Institute of
Industrial Technology)

O Green Microalgae Isolated from Missouri Waters for Prospective
Biodiesel Production (Dr. Keesoo Lee, Lincoln University)

O Methods of Highway Pavement Thermal Energy Harvesting
(Prof. Zongqgin Zhang, Univ of Rhode Island)

O (AAHH) 2™ oA B ool 2ol tigk d MAHSL] 8
A7 EestA AYHA e HA H S Ade AT
T A= @A vAA AT EoFQl Microalgae okoll tigh -+
219 uloleolix ®xte] FeAT s, B8], ‘Highway
Pavement Eol4A] harvesting’? HHMNA= 2o FAA
ZIYPE & o] 83l B0255ZEAHES HY SAHAES AyE

F BaA FTAFFAT =A% H5P O Bug

(AR BEAE DR

2. FEASIBLE TECHNOLOGIES

1. INTRODUCTION ABSOPTION REFRIGERATION USING HIGHWAY HEAT
+  Examples of applications:
* Highway Energy harvesting is the process by which 1) providing building air conditioning
energy is captured, stored, and applied related to 2) providing cooling power to ice-making plant adjacent to highways.
highway systems. . M ajor Technical Challenges
a high
( 95C)a d tb! h x urce; whl the water temper: " fomth
- 5 . highway * syst: marege rally lower (< Gsc) u
* Typical Sources of Highway Energy Harvesting
— Direct solar power — Wind energy H '1’)"‘7""’59(‘:15“”‘ ions:
ng
— Kinetic energy — Radio frequency absol pt h tp mp techn gv rade” the tel mp ‘ (6561 f
water stream to hhtpt (QSC)Th wemyemlyth
— Pavement thermal energy absor AlC

y ( ki
ms) is needed for contin g p rat 'of the hghwav

. ) Microalgae VS. Macroalgae
Microalgae from Midwestern US s

for Biomass and Bioenergy ~ Small
— Unicellular
— Example: Chlorella

Keesoo Lee, PhD (Microbiology)
Lincoln University of Missouri, Jefferson Gity, Missouri

+ Macroalgae
— Large Visible Structures

— Multicellular
FabloRlndl PhD (Phycology) — Example: Sea Weed
rsity Politecnica delle ncona, ltaly o o
Paul Nam, PhD (Chemistry) ) General Characteristics of Microalgae

Missouri University of Science and Technology, Rolla, Missouri
= Fastgrowing, photosynthesizing organisms.
= Some species are able to complete an entire growth cycle in a few days

= Only require sunlight, CO,, water, and sor trients

= Algae can be grown in fresh and salt water, year-rour
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