/ y / / / /

S e — =

. ZAZA| JjaTCo
2017-2019

Technology Roadmap for SME

- Of|R|/2HE7 [ AIA| AR -

Q Fa11g% Tla solpeyetsy @IPS) A NICERgEE) [N






H

S

CONTENTS

oflL4R]/2tE 7 [AI A2 E

2. L2

1.

18
23
25
26
33
37
41
44

65
77
80
88
100

3
A AE

0 = <F oo Hio
_._._o ] o o ._|J__.AI
= N RO Al

2
EIL,

iofl a0 24/
: ot _._.__ AR ot

N ©oop op op S T I

<k 50 ﬁm 30 &1 _"______ MHo . T ®o ®o 3D U Wo///; T T 7o 3D
L ool ol ol ™~ ool ol il ™~
3D RO < <] < 0 30 RO 4 < 0 30 RO <M <

E3

OH
I

6. 722
=
=

A RN [ B [N s I [WEERRAREERERPS

o

b=



— = T T —

xr

IH

T
ol
o“_ wm_.a

— ~

xr
IH
X0
H.o_ﬂ
~0

T
Iy
O
o)
<

ot

__o.__|

OH

Ul

6. 722

™ — T T —

xr

IH

o
ol
o“_ Wu

xr
I
O
H.%
~O

7
| ]
0
o1
<

iof)

__O__|

OH

Ul

6. 7=

A| 2|

F

70
80

7|2

189
194
197

205

xr

i

o

g @u._
o“_ Wu

— ~

xr
IH
O
H.o_ﬂ
~O0

7
| ]
O
o)
<

218
226

o)

__2_|

OH

U|

6. 722

07| =2{2| Y|

233
238
- 243
- 246

xr

il

F0)
|
o“_ wm_.u

— ~

xr
IH
<O
H.o_ﬂ
~0

Ir
Iy
o
of
<

259
268

ot

__o.__|

OH

U|

6. 7|22



of|L2]/25 71 A







® ® HAR0} HYEM @ @

of|L4 2| /2E 7| A ML

() MRADESIRL R AFR S7t0| 2 SEERAE HZ5H7| Qo 247IAS 0|10 HYsH of
718 PHE0 7|22 SEXHOE AYSISHALE o|HR|SkSHY| I 71 & M| & V&=,
O] HEREAS 2[ASIEE 4 Qe ZASHE O] DEESHE QUG 7|4 2 SHLERZ]
AH| 24 J718S 90|

L) olHR|/8HE 7|A AlA”I2 20| T2t SH2AE 25| st 714 & dujaA7|E, of
HZ| &8 S QIst 7|4 2 HH| ZH7|s2 12

[ OIHR|/Z2HH7|AAM AR 7|=F0FE Mol ]
=] = Ao
EY 2oz UL LalE 27to| 27|12 AL Wz i, Itg, U
WERZI|A S50 ALR2te| 270 e 2F, 5E9| AEje| 229t £ mY
She 22|
Halg dlRo| HAES 0|8510 12 1S £Z7|2 YMsts 23|
Q7|7 71712t R AtO|OIA OfZ|E ZnEk= 7|
sA2H 2
nzjo) g OEF YR S8 MAsts 4A2Y AR, SYHS 8 A
v = 2lste maxal2 95t A
molz oy 7SS °_|$|i+2_§ f&am 2252555 AL e BisHe Y9
2H0|| ALEEl= 22|l
| A2 2| HH=A|AM HIAHSI = AZ RS ZEAA|F|HLE HAHT
7|29 || OHZQDEWE HE A0l A iozr__ °¥8US Y4 _|Jv1 : Emom
QI5H AlM ofLat ChY|QESAS 2AstD BUE st MH|E Z§t
L”UH7r ZYT|UoM ZYatn, FoiM IS WOt J[H|7F |0, CHA|
sE™T 2700 o3l Z0| YS WS WsiEHs WS AO|BRA, YiEl
O|Ux| B A %'g Lheto|Lt 7tol| O|83Hs HR9| WSI|E 23
HHBIUH A|AE BHLIO| AU REE] M FS SA|0f LA ZF0)LR| A|AE




m m oL 2|/2E7[AAMAY m m

L el ¥ 28

el

(1

) Ofl{RI/2H 7| H Al A
SO Of{R|/EH 7| HAIA

=TT

A2 S|z ES7A, 2L, RA717], == 2], H7= 22|
Yot S|ERD, SYHLH SO oA B8 Ve EF

[ AHRI/EZA7IANLE 7]22] He ]

7g R
wsazoy 127 $B7I EREISL B7I9| 2US EYSIE JIEH Juol Brlo| dElE SFa| Siet
cee= MM} 0|12 H[O{57| I3t A|017|2T} 01S9| 7|£0| ZEE 27|25} AlAH S

Holz 2|2, 242UY, H7|HUR S

7|4 MO 43} Zap £Z7] Y27 S
22| dH  HeAa|, a2y, 2% 2233 S
o2 wopy H7IE A, WIS USRS LI, HYIZ OfY 28|, MBS LU, WIS TAHE AL,
=TT lotzMuy| AZAMH|, DHS MH| S
ooy | DU, SORZBIE, SIS SR NG, 227 U AHY| AR U M|, S YA Y
ST letsy| 7|QRUBA 2 ALY, 17|92 DLE ALY S
slEmMD o SIEHI, A9 FEWDT MUY FEWI 2FHAY FEWI 542|H0|8 FEWIT S
s |JPAEIE] SEEWH Jtacidl AWEWH ZUEY JYFWH, CEAY FYFLH SO
o
N A EN - s =
g2
2 =%
= A AL (o]
L oHR|/ZHE 7| A A AR 20FQ| 7|&2F e AMAI|IS2FHD MM J|A22 L ofjHZ]-AHA

=00 Eetg|

#H 7|=0| 2t

O, OURI/ZE7[AAAE, O] 28 e ZOMfM O R|/2tE 7| A AL
2ARANY 2016. 9.1) A6Z(MYTISERHA) © Fue Aol 718 Bt palo| B3 425 284
¢ £ LSOl BBY 4 YTk QYIS ERAME LR 10| GECL 7O 50 HUS

JE2FAA
prel
o



m m MFZOf

[ ORI/ |AAAY Eope| AAT|SEE |

rok
ol
Mo

N7 _SEF

of| L =21/28
1A AL

7[A- 224

ORI/ 2B 7 [AA A

HYe{/24H|

A7 1A

22| 2H|

7|2 |2y

th7|2g &2 2H|

Az /5 M

=
= 2H|

ol 2]/2tE A0 28|

Of| 2|2

oLz ==

o
)al

ol
|m
al]
|H
e

2 7|

[l

>

ne
0z
=

de7ls

ne
Rl
0P

aHP7ls

ne
[ol'
o
e
i
N
m




m @ Of|UR]/2Z7|AALE @
2, ILe| ZAHST
O n2|EY HHez olst M) JIEHMRe HE

() 20153 128 12¥, 19670= CHEIt 201 7120 THe[FH'S Aeistien, oj2fst M 7|
HA Ao Ye oHR] d== el =8 ER

—

0) 2HAElE 7|5@st 220 CS57| 9l6) 7ISHBHoMS Aeistln, DEAYN HAES S
slol SRS L5 SUOLE BATL UAS
O MeIgyel SRS 71398 /30| 0I2e Yskets 2o0io, 02 45| st 23, A
S, MY ZHOIN P BSEE FHD U
= [23] 2414 Y2 20 25 452 200312 RAD 1 507K MBS =25t0iot &
= [H] 2AIA BIEY UZS 510 LHBIBA B LOILD U= B TR0 Lss
233 Yol et 22 st

) 718310 Cf25t7| Qo 20FE2 GA=0| 2[5fof & L3S é’gﬁf@ A&t FHQI NDC
(Nationally Determined Contribution, =712&d7|0))E 2& YAIZ0| H&E 92E Eog

) f2lLi2k= 2030E7HA] BiZdYX|(BAU) Bl 37%

[ ] AN
20304 4= SEHS 295t -rlﬁf01 ZLYS Oidsks 4gs 1._|5 IEH Ol It &

=
3} 7|eoLo| Loy



m m MFZOf

rok
ol
Ac
=
O]
O]

=71Y H=22H(%) SHAUL JEHE SHERY TA|EAAIZ
Chetel= 37 2030 - BAU 0
o= 26-28 2025 2005 Aoy X
2 60-65 2030 2005 2ok -
EU 40 2030 1990 Ao X
2{A|O} 25-30 2030 1990 HONEY X
U= 26 2030 2013 Aoy 0
Qe 33-35 2030 2005 ok 0
FHLtct 30 2030 2005 Aoy 0
sz 26-28 2030 2005 Aoy -
AR gig;ig 2030 - BAU 0
AQA 50 2030 1990 Aoy 0

* 2 1 UNFCCC INDC ZE 7, The[@ELatgol(3aF, 2016.05),
* F 1) SRRFY
- Y VIEAE BiEEO| CHHISte] 2B dY
+ BAU @ SHAUZO| BHZHUY2|(Business As Usual, 2E7IAS ZS50| ofet Z2IS #I61A| o 322l HIZE F42)
Ofl CHe[Sto] =SB 2
.+ U= SUHSALHGDP) 1ERIY 2271. BIEEEIZE/GDP)E 71822 S1 4Y

2) =A| EAAIY
+ O Y= SHE FI5t7| 21510 =4 EaAY 22011Y)
< X gE JHE Y| L5t TAH| ERAY 28 ofg
- L AR SHE Y5 SI5io] IA| EHAAY 2E OF oSS



m m oL 2|/2E7[AAMAY m m

[ MAIZQ HoiHA] 29

h G20 0-”|_:|1| AID
L_H[]H_l_|-a|E 225 232

S JIBHBITlS 4

N

0o 0= \
4

I
T
o
v

riz
=

N

o Oif i
K
Jor 2

XN 0k
et 0
>

) =Uel dojard ges o 7t e

2[of Chet ol HAIZN US
S7|23b7| ol 22|d oh
£ 0lAlo] HEZE8 1QHA

Alg, 7ta, d=h 32Y

ez =254

301I UALH, ol ¥

==
(]

S otH= ‘22t

rlo

>

ofH

F)oME S7I1=8H7] doj2

AME2 CFCs, HCFCs, HFCsZ 50kgOlA BR35ts 1Y Wss52 20
FE2C0M 23 0.2MPal|&0| == UoprtA) S7[Rp('dY, Y,



31

o

n
Al
——

=
-

=< ~
il <l
o oF RS ~
oy ol L R 5 =7
N = < OF N K ol m_w =
=3 o“_o or [=[Y ol ~u
{0 .= L 2o of ™ ol L = o
== o o ° < op (X0 U 7 ujo o o &
= _ o — i = pl oo MW=
ol oo oo 3k o W | oy o 4 <<
Er___ ) ol XO & ol R = o] = xU- N S o ol N
RO __ wofl ol W = |
31 [ L = oo Ur T or o — & N uo & - < O
o K E X oo . o = a x5 g o w0
mWooRU < AR 5o ER oxm® H= = 7 <
= i — f0 ¥R W |3 = . R N o2l
_-._-_ _“__.—_._ ol o = 70 = —_ <0 o] =._._ X = - od N
e Lo o X W Tl I
of o T T om b H Mo rEE *¥2d 3 ww
N W I % ™o o o B FF o LN A T
z o OF <o il <l oF " ®m . RO mu RO =z
= P Mds P X o T o ur = < R0
- R R o < o W XoB g RN o K W o < X
=~ -~ o~ = 1 LU %_EE W oHx Moo MI G o
N m&%m&m&% = a0 5= Wm_%mool_ﬂ%ﬂlw_nm_zﬁﬂug
o = | g & o N N U Tt o ol %y ol ofl 7
= 2 T X 0 51 A RO o oo WL W o< o KX TR
Nomourourour oo - F S e %:ﬁ%_ﬁym.wmsﬂo_wﬂuﬁm
R "5 O DE OF oo x o o_woou_/muol_ﬂ:._.ﬂmﬁ
. . .. o, M ooo H x go M) < S
- ar ulo = o B S . .
KU 7] <l X =z = = '
0 <] R Y 4 wE T oF .
3l A= = v T 7 ofo KR ) Fr WP
oF _ < ol ¢y or il A5 o of il ofo 0 & o
E ) { ] o ol - = alr] yu _|._._
o ol M. H/_._E F - % = w- K o [ < ur _ M
| = e oo Emkom Da sar el
_..w <= W o < T B0 3 o 20 &t M._ ol 1o o~ X
oz T g  mEEa Ea TP
%0 0l B 20 Al for SO oF o N2~ R H
— _ = = K . LI.r._u.H
ok S 1o gy o0 T H 35 o ojy M 2o Moy g7
N % 1ol o %o 1 o KU o = ol 1 RO
E H NS e~ O o5 _A._M|_o|,o_E
.._H.._Iul.w O ol = N\ =
5 T R gy U0 2
—~ r <
Hnw._wum_l — Fo:._ _Iu_
ik T Wy o ol = . —~
g DI Ewl.ag Gl il 7 TF R IF I
m | R 30 D =< <H T oj RO o
mooE Mol i) = oW ol 1 A
1|o. e ) = ~— o ~—
= 0 Gy 7 ol R4 ol 31 A EL
N o ahu =~ &7 7D o oy _.r_
RO = = N ol ofF X H o
o yr & IAY iikq = i
ujo =) o R
od




m m oL 2|/2E7[AAMAY m m

[ oHz=g F HAHYoHR] ZoF IAz2|E S8 IAEH HIENI Sl

[

) MPi oluiz] 2 2A7kA S20| Chst BAE|0} o0, 01 S5 YL IATAS
S3 CHeIEE J|UrS YsEtD BAHY ZRUES 20| 0L I|FHE FE HE2A
o 94 M1 U FEWE B3 FS 71201 U

[ olyz|EE & MAdojz] 2of SA=|e| ]

e Lhg

=2 T

f

r“‘c‘a’

&é

Jo ©
N

e

R

19 41

w M0

o [
o

fol

LI

3

o

x

o

10

2

)

[0

o5t QAITIA FHE 2402 HZHEE UN 7|

Asia-Pacific Of 42|k L LA
Economic Cooperation

Ao
k=]
o
H
El
Ju
=
et

I

APEC(OI'AIOI'EH% QA | Ej,i‘")
EWG(OHA|ZF2E)

International
. Energy Agency
1ea e o _ - - _
OECD =717t oHZ|&EE 20| F2 2 Alzjdel I HA

IEA(ZA|oIL 2] 7]7L)
EEWP(0f| 42| =24 22t uh)

192 e

il OHA=E2E20F AP LSS 2lsi '09.58 G8 ofjH2]|&
Eavengry Elicloncy Al HER
£ apee ston S™ =23

IPEEC(OIAZIZ 88 JATHELY)

HuolUs| U AU

ASEAN 1071 2l@= ¥ &3Y S50t 31 53 oHA| ¥

ASEAN+3 Of|L{R| & (M40 L{R| 2.8
zay)

* 23 1 dSS2EH] oA Y IFEEMY(EHME AM43) (tHetEHlsse], 2014)

10



® @ Mo}

[d
N
ol
&
ol
e
a2
1o
ox
=
1]
H
]
ok
H
N
&

) 24712 Higg8 2007 flsiMe= olA|2B|ZE S0{0F stLt o HA|4B|ZE 20l A
a1
—

HIZ FAHESS 20{0f 5t= A2 20lg

O i3 DalLiate HLTAROR 2220 AALAS Y50 B2 oS A5t s
Ho|7| TR0 STro| Ch gl0| SAIA ZHETHARO| © A otk ZHH EfHS ©
AOZ oA

O 2l 29 Aol #Y, AYE, M9355 S Z3IERUS OUR(CHAH| AEOR ALY
134202 Z0{0F 5101, 0|2 QI3 I AW A5tz A Aol 2yt 7|20 2Dis
= (GBAATA 0)2)

) 24Hez R2lLiete] E% O|UMSIEA HIZS 20108714 1990d £+E2=2 USHHH
= 20| S7tTstA & (HAZAHSE T 24)

[ 4 oflA] &H|2| St

L) =L 2IB0HA| 2B|S7HE2 MARR0| ALH2=2 JII510 2014 7|F 63.6% 24|

IEHef: 5
MY mIEME Egg mZ

okl

250,000
200,000

150,000 |

7Ha/de

e

16.6% -
F 4

100,000

50,000 i
" *30144

[¢]
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

* £2] 1 2015 OHRISAEE (OHRIBH AT, 2015)

[ 22 23042] 28] ]

et
ol
Mt
=
O]
O]

1



m m oL 2|/2E7[AAMAY m m

B =7t 20F8 247tA BiST 2

) 2013 24714 by

201241 20| BT

= 20133 GDP ZZEEC} Y
HAHAIIA(LNG)Q| At =7t

Aoz ol

o =
crel : M £C0.eq)
25 2010 2011 2012 2013
BiE & 565.3 594 1 597.3 606.2
o]
SUE(%) 10.3 5.1 0.5 1.5
& 52.5 51.8 515 52.6
JSEE
SUE(%) 12.6 -1.4 -0.5 2.1
HiZ 2 21.1 20.2 20.7 20.7
ol
SUE(%) 1.8 -4.2 2.4 0.006
I -54.5 -48.7 -44 .8 -42 9
LULUCF
SUE(%) -0.3 -10.6 -7.9 -4.4
HiZ 2 141 14.6 14.8 15
1712
SUE(%) 2.4 3.1 1.6 1.2
P e 653.1 630.6 6843 694.5
A
(LULUCE A2 =512 g4 9.9 42 05 15
PTERY HiZ 2 598.6 632 639.5 651.7
SH
(LULUCF 28) | =512 (o) 10.9 56 12 19

« 22| 1 2015 2II2ATIA ol

12

SIAZEEEME, 2015)



rok
ol
Ac
=
O]
O]

m m MFZOf

700 0 gopuA] wMREW -5 «LULUCF =B

oy
Y, 400
S
v 300
od 200
3
100
0

* 22 1 2015 I7I2A7IA QRIER| EOM(RAEVIASEEEME, 2015)

[J 2013'@ OHZ| 20k 2A47tA ZHIZYE 606.290F E CO2eq.2=2 MEACiH| 1.5% 37t

SeH, 28 HiE HIS2 ¥=2FL0MeE HHA MY E=2(45. 3%) Zﬂi%* 2 AEY 7
£(30.0%), +& F2(14.6%), 7|&t F2(9.3%) 0|1, EFO[M= o dAtA BE

(0.7%), 24|A= £2(0.1%) =22 ST HIS0| 2 A= |—|'E|'l|5|'

[ olLi2] 2of 247t2 IS ]

(&2 © ¥ £C0.eq.)

‘124 CjH] 134
T2 2010 2011 2012 2013 e §L|§13_
oz dAa 561.5 589.9 592.8 601.7 1.5%
Of LA X 4+ 256 264 268.5 2747 2.3%
HzY 2 ALY 161.2 182.6 180.1 182.1 1.2%
& 85.3 85 86.3 88.3 2.2%
7|et 58.9 58.3 58 56.6 -2.5%
e 3.9 4.1 4.4 4.6 2.6%
A 565.3 5941 597.3 606.2 1.5%

* 23] 1 2015 I7R2AVIA QHIER] HEOM(AVIAZTYHYEEME, 2015)

13



m m oL 2|/2E7[AAMAY m m

[J 2013 PS5 2Ok HIZH2 & 52.6%2 & CO2eq 22 RVt ZHIEYC| 7.6%E 2
25t o, Md i 2.1% S7t6ten, 2 2 24P (62.0%) 220 &2
72 4 S=°H 2H[(35.8%) FE2=2, & FE9 HiEgE 2 4YEsd Z0F HiEEe
97.7%E A&

MUSTY 2O0F 2UtA HiEY ]
(&2l © ™ EC0.eq))
‘12'd CHy] 134
=
T2 2010 2011 2012 2013 zam
ZEMA 30.8 31.8 31.9 326 2.3%
sttt 0.9 0.9 0.8 0.8 6.2%
SEML 0.3 0.3 0.3 0.4 18.2%
a2z o .
s 1.30E-04 1.20E-04 8.50E-05 3.00E-05 -64.0%
g27te U 8251
r o == 20.6 18.8 18.6 18.8 1.3%
2|
2Ll 52.5 51.8 51.5 52.6 2.1%
* 22 1 2015 I7IATIA QHIER| BUM(RYIAZEHEEME, 2015)

14



§E HARO HYEN § ®
Lt Y Seojo ST

o o

O 2L A|Ae| M&7| E2i2 QIsh AlEA|R 12

0 2 MZASS 25 2 Y0 %Y £, SHOF SAOIN (y=ee o BUEAY 23
S Sof FAT UHYVS YD YO0, E HYS|SAIAY, TOIYRU2], DHS 47t
7| BMSE T2HE S M7 AlY =Ojo| RES| JI@HL EAE olop7tn YU

dIAEZUS ArRL[ot2tH|Ore] €R0js YALE A= S0 2,4002 2 29 Ui

A 2 47|18 EESHH ofel tiaEde AIdRIYe 454 ARE &&3n A=

o] 2/off 35 2 HOIXHoN =222 7|sHFE St A=A 28E FUStEM HUE AIY
I

A= 12 FY

=2 90 S

O Hs42 U] AIA 230 YFMD A THHI|HY] I
! M2 H4E2 WoiS0|T Yo

& JHHof FH510] | MA| of=He| 80% Ol
Ol E=pdo| ddsts L0 HEEUY 87|58 1419 Aol =g

O (YANTSO| 39 199040) 20| HofHEYU 7l& Batsiol IO oA 33, Al
SC), SHOF S 39l Of2f HLEZYR AZoIM SBS Lo HIH 300~5008 BO| £
M2 451D UoD|, S5l A JIABA BSOR WY B0 DS H4TIU7| FAE
AROR ING AAh2F olmete] IUSYUS 21 £

O R)F-AEE 24718 243 HE2 @2 MEo| |22 HPHD Y 222 BREY
2l NEPOISS 2|S5i0iN DREU2| H20IM ZUAY HRE 50%ES 43, BLI0IA =t
o AAZ BE3D US

" 2008, 20090k BJAOKGOST, 2440} 7t &Y 22t FR(CSQL, 23 2 Bel &
UIZS 22t HSHORM MAAY 222 95t olme

q
SAOf SHRAMLHYS OrASt MA 4474=0 +=22 JASHL AS

U
4
Ho
ul
0
o
O
=
ofN
L
_“.J_
>
2
gI=
3

= SAELS O] Yo|T 2fAoje] RATM}, SRILHAE, 933j0/Lt 5 SLURI CfEt Ty
oL INV(EHSANE S2lpM £98 AololMe] Algiele 2Bl Al PAS S3 A7 Of2
OIES SISt O 2T YS

O @MZRYls 2320l ooy e 2ICZ FABAL, S2H|F|AE QIEHAl,
YEY § iRl B7|ziet UG LURNE PRI SEFL 2120 A0k 0120t ol
= AR 485 s £ oZat B2 S0t MY

15



2q
(=}

el = A

0

]

2
A

OtA, 3

=

=

[

OfA[Ot =2 HZIT|Z|
P

Lt
oM QALY oate ot

22

|.

(o]
i

F72AMLE @ m

!

—

2|
= 2007H0(= Hi

m m o]/

UR

ojru

b -
—

=0l

ofo] Y g4 &

=

17| 95t AR o4

ol 2t A2l o

4

I}
oA

H SMTE At

i LZb A of|Z] 7]A|

Al AtgE 1

4

(<
o

E4=9
FHLAAC] AYO] HEE0] A2 =2 O

'.

=]
=

Hel

o

Of| A

b

|122e= 24
=02l 3% o

F

t

L=k
o o

L.OH
=
] oy
§
(] Daiken

O

() Hitachie= #2310

I
=

a2 714 A

24t

’

=)

/|

AN

=)

27|

b1, Al

=1

FAILEL =
AES

ol
=)

5

’

2]

CFA
%“: I:ll-_l_
Tzl
— =2

g
[=]

4G AL

=

=240

VRF A|AEI00|H E{RUEY| B|E

=

o

—

(] Trane
(] Danfoss

16



B ® HAE0l HYEM ® @
[ sa Baolo] 24 BE |
2 Of| L R|/2HH 7| A A| A E
T oLz 717 271
O |22l (MUR | A 77, Tl
SEBZI|H OIOHEIHY, Y27, T A ) )
o
22 HE72 d&/ddn, S2AU S) g emanel 217), Halrl7l, 28Rl Hel
RAPIAGIR, JI2e(0, 45 B 5 ] o)
AT|AH (R Azt £ el o
AE=LH, 242 S) elaste|my2 el 717,

Siemens, Alstom, General Electric(GE),

Sho| 7|2 Mitsubishi Heavy Industry(MHI), Du-Pont, Babcock & Wilcox Power Generation,
o . . . . . . . . .
= Honeywell, Daikin, Hitachi, Trane, Danfoss,| General Electric(GE), Mitsubishi, Siemens
Rinnai
FAS3Y, RHA, HEHR}, gL ot
M=zg| istaz zstdzl Az lE
2lLto|Z2|ot, HS2ta|, S AX|LoE e ’ ' '
_ ' . KCC, SHolUQHA|, AFQEAL, A{AEI Tl llE)
=Ll 71 MASHHANY, DAZE SR, ZTHARY : ~ L=y
- ' ' HR7|A, EfdetdATA, YSotHA, WY
MBHEHE AR|LIOH, S=a3RI[=HY _ o '
! S : HAISIRE, OfojA, ChEEHH
HEDZAZ|LIOY, SUE| S22, ' '
AT 2|0f, HYUo|A0t0[H
=47
o= s o ?
HOE=
ZA7|
Sy O O
NYHRYE
* SAI|Y 0Pt é*%%ﬁ F2HE AlYO| &Ojots S4TI9 Ao HEet = (YA, HE 5 1ot S5tHA=Z
T2 (2 A O S HAG, 0, ) =2 A @)

17



m m oL 2|/2E7[AAMAY m m

4. \|AS3SE 2 2ot

OO0o =
7t. MiAl AlESSE
[ MA of|HA|71A AlES ASH22 St 1Y

Aoz s ofHzE 2 H4E

Hn
=
lo
='2

O OHR7 A AR 22 RH| AL, 23
olo| TSI Wt AlRTRIt 2%

M| 27|17 AROM SIEHI AHEZ0| 20124 1,700 Se{o] A|ZAS A

0 &3 %
onf, 20159 M SIEHZ A F2E 3152 Yoz Mu
[ HIA| AlHZ|/2HE 7| A AR Lfo| AR U MY ]

(CHe - 2HoE &2, %)

CAGR

T2 ‘13 ‘14 ‘15 ‘16 ‘17 ‘18 ‘19

(*13~"15)

MIAIAZ 166,000 173,000 180,000 188,000 196,000 | 205,000 | 213,400 41%

* £ 1 2016 MYTIE R&ABDHE (=47 B7H2RY, 2015)

2Ot

- O

O[N
w

i

-

O A BEAle zamoR

Sh2{of| S5, 2020E0= 12 11,6109 &

L) MA &3AMY F2= 20139 7|2 9,240
IR SUE A2 of gt
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1. Device and method for controlling outlet temperature of
chilled water in Network Operating Center Building Energy
Management System
2. Method and outlet temperature of chilled water control Device
25 smart, for changing lower temperature of chilled water outlet in
01 building, 1~9 Network Operating Center Building Energy Management
havc System
3. Intelligent building control system to save energy and method
thereof
4. Method for controlling building air conditioning system by
using intelligent control algorithm
1. Method of Car Air Conditioning System Using IOT Smart
Platform
2. High efficency heat pump air conditioning unit controlled by
S2{AH ICT, loT, 9~15 remote controller of smart phone application
02 Network 3. AIR-CONDITIONING SYSTEM INTEGRATED WITH APP OF
SMART PORTABLE DEVICE
4. Smart air conditioning control system based on cloud
computing environment
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1. ELECTRONIC EXPANSION VALVE AND AIR CONDITIONER
electronic PROVIDED WITH ELECTRONIC EXPANSION VALVE
SHAH expansion' 22~34 2. AN EXPANSION VALVE FOR A VAPOUR COMPRESSION SYSTEM
03 WITH REVERSIBLE FLUID FLOW
valve 3. Direct expansion air handling unit having apparatus for automatic
controlling air volum of blower by change of refrigerant flow
1. Method for managing energy using outdoor-air volume way,
system thereof and apparatus thereof
23 Ag energy, 2. Device and method for controlling of drive schedule in Network
04 efficient, 8~26 Operating Center Building Energy Management System
management 3. Dehumidifying cooling device using the network and its devices
of an integrated management system
4. Auto air conditioning system to save energy and method thereof
1. AIR SUPPLYING APPARATUS USING OUTDOOR AIR FOR
q CONSTANT TEMPERATURE AND HUMIDITY SYSTEM
SAH qu'é oor, 57~35 2. air purifier which an inflow purifies the outdoor air with a
05 eggh:r%’ér compulsion. Raises the indoor air pressure
' 3. Using the sensible heat of the sensible heat exchanger
air-conditioner control method
1. air-conditioner artificial intelligence
artificial 2. Method for determining pre-cooling time of building by using
intelligence, intelligent control algorithm with neural network model
ERIPN= neural 3. SYSTEMS AND METHODS FOR IMPLEMENTING AUTOMATED
06 network 11~34 INTELLIGENCE-BASED BIDDING FOR REPAIR SERVICES FOR
model ENVIRONMENTAL CONTROL SYSTEMS IN  MONITORED
! BUILDINGS
constrol 4. An automatic control system for cooling/heating and
air-pressure in the buiding using the smart grid
1. WIRELESS SENSORS SYSTEM AND METHOD OF USING SAME
wireless 2. Cooling and Heating System using RF Wireless Network and
SAH ' Method for Assigning ID of Cooling and Heating System Unit
network, 6~19 ) ) . . .
07 censor 3. antrollng .alr.condmoner system for using IR wireless remocon.
4. Air conditioning network system and control method of air
conditioning apparatus
1. Communication system between indoor unit and outdoor unit
HAVC of an air-conditioning system
S2{AH Commun'icat 21~35 2. Heating and cooling system using Power Line Communication
08 . 3. COMMUNICATION MODULE, MULTI-TYPE AIR CONDITIONING
'on APPARATUS USING THE SAME, AND CONTROL METHOD
THEREOF
1. AHU:Filter Exchange Machine
2. A HEAT EXCHANGING SYSTEM FOR AIR CONDITIONER
S| g flat tube, 3. DEVICE CONTAINING HEAT EXCHANGER, AIR-CONDITIONING
09 heat 4~7 DEVICE, AND METHOD FOR ATTACHING THERMOSENSOR
exchanger ELEMENT TO HEAT EXCHANGER
4. HEAT EXCHANGER AND ALL-IN-ONE AIR CONDITIONER
EQUIPPED THEREWITH
control 1. Heating ventilation air conditioning control controller that can
Se{AH device, 7410 be controlled remotely
10 controller, 2. High efficency heat pump air conditioning unit controlled by
temperature remote controller of smart phone application
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exchanger
- electronic, expansion
2471203 W we)|s o
247|504 42t 820|= evaporator, condenser
indoor heat
27|05 ALY, 20A B s exchanger, outdoor
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LA7|£06 IT 828 37|23 &% ICT, Network
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CAGR
T2 ‘15 ‘16 ‘17 ‘18 ‘19 20 , ,
("13~'15)
Flue gas
o 17,703.79 | 18,600.61 | 19,542.87 | 20,532.86 | 21,573.00 | 22,665.83 6.8%
desulfurization
Elec'fr(?stat|c 13,125.40 | 13,768.51 | 14,443.13 | 15,150.80 | 15,893.14 | 16,671.86 3.9%
precipitators
DeNOx
13,328.21 | 14,172.24 | 15,069.72 | 16,024.03 | 17,038.77 | 18,117.77 9.6%
A systems
NP Fabric filters 12,304.73 | 12,952.33 | 13,634.01 | 14,351.58 | 15,106.90 | 15,901.98 8.4%
Scrubbers 442827 | 4,616.89 | 4,813.54 | 501857 | 5,232.33 | 5,455.20 1.2%
Others 3,199.49 3,294 .31 3,391.94 3,492.47 3,595.97 3,702.54 3.5%
Total 64,089.88 | 67,404.89 | 70,895.21 | 74,570.30 | 78,440.12 | 82,515.19 6.5%

* A= : Air Pollution Control Equipment: Technologies and Global Markets(BCC Research, 2015)
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[ MiAl ZHE M7|1421 U] A ER2 ]
(SHQ| : BHAL EHgy)
CAGR
28 ‘15 ‘16 17 ‘18 ‘19 20
(*13~'15)
North
: 268829 | 273736  2,787.32 | 2.83820 | 2,890.00 @ 2,94275 = -0.8%
America
. Europe | 140650 & 146967 @ 1,535.68 | 1604.66 1676.73 1,752.04 | 1.6%
7
217
EETI Asia-Pacific | 8,078.91 = 8553.84 @ 905670 @ 9,589.12  10,152.84 | 10,749.69 = 6.6%
=2
Rest of the | goh66 | 1.035.13 | 100262 115331 121736 128498 | 1.6%
World
Total 13,154.35 | 13,796.00  14.472.32 | 15,185.28 | 15936.93 16,729.46 |  4.0%

* A& : Air Pollution Control Equipment: Technologies and Global Markets(BCC Research, 2015)
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CAGR
2= ‘5 16 7 18 19 20
(*13~'15)
North
: 4113.62 | 4,166.92 422091 @ 427560 433100 @ 438712 | 0.4%
America
Europe | 2,162.51 | 224940 @ 2,339.78 | 2.433.80 @ 2,531.59  2,633.30 | 3.2%
FGD
MH| | Asia-Pacific = 9,888.56  10,557.03  11,270.69 | 12,032.59  12,846.00 | 13,714.40  11.2%
Rest of the |\ ch074 | 157770 | 165861 @ 174367 183309 192710 | 3.2%
World
Total 17,665.43  18,551.05 19,489.99 | 20,485.66 2154168 22.661.92  6.7%

* Atz : Air Pollution Control Equipment: Technologies and Global Markets(BCC Research, 2015)
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=1 ‘15 ‘16 17 18 ‘19 20 CAGR
= ("13~'15)
North

. 2,453.09 2,500.78 2,549.40 2,598.97 2,649.50 2,701.01 1.8%
America

Europe 1,27894 | 1,338.38 | 1,400.58 | 1,465.67 1,533.79 | 1,605.07 4.3%

ey
me| | Asia-Pacific | 7,669.12 @ 815396 | 8,669.46 @ 9,217.54 980027  10,419.84  12.0%
Rest of the | 09010 | 04158 = 99604 105364 111458 117904  4.1%
World
Total 12,291.25 | 12.934.70 | 13,615.48 14.335.82 | 15098.14 | 15,904.98 = 8.3%

fﬁ Air Pollution Control Equipment: Technologies and Global Markets(BCC Research, 2015)
D 14~198 0] AHANHAES HHESI0 Al-HE 2

() A32i8o] M2 Al 72 20139 O 439 Zei2 BlEl), 2014-20194 2 CAGR
43%2 S0 20151 4459 (0] OIS HO2 O|ZE|Di, 20200 5499 Z2io)
NYARE HHT HOR 7iohg

w ASHHO| MAH| AlZE2 OFAIOH-EHE Ol A AlL| 71y 2 Al¥S A7

[ Al 29E 2384 AZHE ]

(Ste . wHor Efaf)

CAGR
=1 15 16 97 18 “9 20 i
(*13~'15)

North
: 1056.83 @ 1.069.61 108255 109565 110890 112231 | -1.7%

America
Europe 55545 | 57700 | 59938 | 622.63 | 64679 | 671.88 1.2%

A3

2t | Asia-Pacific = 2,450.00 = 2,584.79 | 2,72699 @ 2,877.02 | 3,03530 320229 | 3.0%
Rest of the | 30- 66 | 40595 | 42620 = 44747 | 46979 | 49323 1.0%

World
Total 444894 463735 | 4,83513 | 504277 5260.78 548971 1.4%

= Zt2 : Air Pollution Control Equipment: Technologies and Global Markets(BCC Research, 2015)
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flet S A=lE U2, o2t Yyt S=9 DeNOx AL Ald=E &5t U

7| St
£ Q0ez A8
[ MIAl 2|HH DeNOx A|ZAR ]
(G| - HHot Say)
CAGR
TE 15 16 17 ‘18 “19 20
("13~'15)
North
. 3,745.66 | 3,823.30 | 3,902.54 | 3,983.43 | 4,066.00 @ 4,150.28 4.8%
America

Europe 1,950.72 | 2,043.98 | 2,141.70 | 2,24409 | 2,351.37 | 2,463.79 7.4%

DeNOx Asia-Pacific | 6,080.15 | 6,644.05 | 7,260.25 | 7,933.61 | 8,669.41 | 9,473.46 12.5%

Rest of the | 1 oo 63 | 143774 | 152258 | 161242 | 1707.56 | 180832 @ 7.1%
World
Total 13,134.16 | 13,949.07 | 14.827.07 15,773.55 | 16,794.34  17.895.84 | 8.8%

* Atz : Air Pollution Control Equipment: Technologies and Global Markets(BCC Research, 2015)
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ZOjBEL, B3 B AAY, A7, 27| U
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(91 : o)
CAGR
7 “15 16 17 18 19 20
(13~'15)
trl2g s47171
e 4,565,122 5,030,765 5,543,902 6,109,381 6,732,537 7,419,256 11.7%
rj2d sS4 &
A 741,746 | 817,404 900,780 = 992,659 1,093,910 1,205,489  183.6%
HUZ71Z2 SH717I
485257 | 534,753 | 589,298 | 649,406 @ 715646 | 788,642 | -155%
2y H=
AR EX
Mg = Hiﬂﬂllio U 211041 232677 | 256410 | 282,564 311,386 | 343,147 | -21.2%
o] B 24,
A=4 Y WL 116401 | 128274 141,358 | 155776 | 171,665 189,175 | -42.0%
PRI
Eg 6,119,667 6,743,873 7,431,748 8,189,787 9,025,145 9,945710 9.4%
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o7 ZH7|Y Z27|Y
h' - — - - - -
= YA | ohEY ¥MS ohE ¥ | e
(HIE) H=) (H= H=) (HIS) (H=)
B4 ARO! 51 760 310 1,234 8,312 1,402
=ees (0.6%) (22.4%) (3.57%) (36.3%) (95.8%) (4.3%)
_ 2 18.6 20 201 225 62
7|1& /T 7| A '
/a1 (0.8%) (6.6%) 8.1%) (17.3%) (91.1%) (22.1%)

* A2 1 LRl CH7 MY et Y (E=SEMUYrIEd, 2014)
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(Tt H9)
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=11 ‘11 “12 “13 ‘14 “15 Dk
(*11~"15)
TEFH 1,156,685 1,054,146 1,337,022 1,430,568 1,535,710 7.3%
sz 1,045,551 1,045,420 1,279,751 1,238,376 1,217,890 3.9%
FA42] 111,134 8,726 57,271 192,192 317,820 30.0%
FHAES} A 4+ 0.05 0.00 0.02 0.07 0.12 =
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nitrogen . Indoor nitrogen oxides occurrence, modeling and prediction
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07 . L. . . . .
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air capture the vertical distribution of pollutants
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prediction . REACTION CHAMBER WITH AUTO EXPERIMENTAL EQUIPMENT
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. Air pollution data for model evaluation and application
. Multi-perspective analysis and spatiotemporal mapping of air
pollution monitoring data
air pollution . Data fusion and neural network combination method for air
22 AE | monitoring, pollution monitoring
9-18 . . o . .
09 sensor . Sensor deployment for air pollution monitoring using public
network transportation system

. Elastic information management for air pollution monitoring in

large-scale M2M sensor networks
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1. DISPOSAL SYSTEM FOR ORGANIC WASTE
22{AH | Dry, organic 11~19 2. Drying System for Organic Waste and Processing Method
01 waste thereof
3. Dry-disposal apparatus of organic waste
2a 1. ORGANIC WASTE GAS REMOVAL APPARATUS
S2{AH | waste, gas, L - .
02 remove 14~16 2. Apparatus for eliminating high-velocity, large-volume waste gases
3. MODIFIED WASTE GASIFICATION APPARATUS
1. Treatment device of sludge using oxidation dewatering and
dry combustion
S AF waste, 6~9 2. Continuous dewatering type's food garbage treating apparatus
03 dewater, dry 3. Food Wastes Treatment Apparatus Equipped with the Function
of Dewatering, Drying and Measuring the Mass, and the
Treatment Methods by using it
1. Combined assembly for creating biogas and compost and method
22AE | metal sludge, for gdjusting a fermgnter in such an assembly between biogas
14~18 creation and composting
04 heawy metals

2. UV and ozone for benzene degradation in waste gas
3. METHOD AND PLANT FOR THE PRODUCTION OF SUBSTITUTE GAS
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1. Hybrid-devices to treat wastewater with a synergy effect
20| high 2. Hybrid wastewater treatment equipment with sedimentation,
= 05_ efficiency, 5~18 biological degradation, filtration, phosphorus removal and UV

hybrid disinfection system in a reactor

3. High Efficiency Organic Waste Treatment System

heat 1. A copper microchannel heat exchanger for MEMS-based waste
22{AF | exchanger, 6~9 heat thermal scavenging
06 dry, wet, 2. CATION EXCHANGER AND METHOD FOR REMOVING HEAVY
remove METAL ION IN WASTEWATER
1. Apparatus and method for waste gasification process using
plasma, the plasma

2AH organic 17 2. Gas supply system for atmosphere control of plasma furnace

07 waste, and waste disposal system using thereof
gasification 3. PLASMA TREATING DEVICE OF INCINERATION AND GASIFICATION

EXHAUST GAS
1. Waste Heat Recovery Device

waste heat 2. Thermoelectric Generators Incorporating Phase-Change Materials For

Se{AH recovery, 13 Waste Heat Recovery From Engine Exhaust
08 electric 3. Integration Of Catalytic Combustion And Heat Recovery With

power Meso-Scale Solid Oxide Fuel Cell System

4. Waste Heat Recovery System With Constant Power Output

1. Heat Engine And Heat To Electricity Systems And Methods

waste heat ) . o
23y AF recovery With Working Fluid Fill System
= 09_ fluid ! 13~16 2. Closed Cycle System For Recovering Waste Heat
! 3. Loop Type Heat Pipe And Waste Heat Recovery Device
heat source .
4. System For Recovering Waste Heat
1. Device For Recovering Heat From Wastewater, Thermal System
Including Such A Device, And Method
22 AE | wastewater, 2. Wastewater Heat Recovery Device And Method Thereof
13~18 L
10 recover 3. Wastewater Heat Recovery Apparatus Monitoring System
4. Heat Exchanger
5. Recovery Of Heat From Wastewater
—_—— 1. Waste Heat Recovery System Of Internal Combustion Engine
2HAH level ’fuel 11~15 2. WASTE INCINERATION FACILITES
11 S ) 3. Processing device that Waste Incineration and Recycle recycled
incineration
metal
cludge 1. Drying System For Sludge Using Waste Heat Recovery
= g., 2. Feasibility Of Waste Heat Recovery From Waste Sludge In
=2{AH | combustible
12 T 15~16 Paper & Pulp Industry
recove; 3. Waste Heat Recovery For The Drying Of Sewage Sludge
y 4. Energy Saving By Waste Heat Recovery From Sludge Incinerator
steam ) - . . .
L nply 1. High Effidency Multicycle Internal Combustion Engine With Waste Heat
R
S2{AH power ecoverny .
13 P, = 14~16 2. Waste Heat Recovery Device Of Steam
o ) 3. System And Method For On-Board Waste Heat Recovery
waste heat .
b e 4. Control Device For Exhaust Heat Recovery System
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[ H7|E2{2]4H] 20F HI0|E{ 7|8 247|= ]
No 247129 7|91
2471201 229 3145 S8 714 TRtele) UzlS neineration recover,
organic waste
_ rganic w. r
247|202 714 Watelo] AZ U JtAS AE J|EMY organic waste, dry,
gasification

247203 Irlg S/ 33 2 dH7|s waste, dewater, dry
247|204 |29 1&g E8 URJ| 9 SF-AHAz BEI|= high efficiency, hybrid

247|205 Zoi=012 0|88 TR 887I% plasma, organic
waste, gasification

247|206 o4 FoHZ| gl7|= waste water, recover
_ waste, low level fuel

2AT|&07 7|2 £= {55 9= 2249l HEHUZ| Sl&7|& o i

Incineration
2471408 staseiaiel Tty WoIE X2l J1s S e
waste
steam supply power
247|209 LHLAT| IEH A 27 |= generation, waste
heat energy
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