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B3E Taskl

1. 2K

I D = R X —{lits O FIESCBRERE~O®mE VX, A=V ¥ — L B R
TR FX ORI HA~DOELEFEmDTND,

Z ORMOF T IEA HPP-IETS Annex35/13 1%, FE¥ICb— MRV T2 E KT HZ LT
TRV F — i LR R AT A DY BRI AT 2 72 DI ih £ - 72

b— MR FHSIL, T, FREIRE LoD D0, %< OETLERLHEDOFEEM
E— PR FIZEEDE THNTWD, FEMTSHIIBRTER LS - B AT
SINTWH—F, EEHE— MR TIE, ZOIREAENMBORETHEAINL TN D,
Annex ® Task 1 ODFEITL, ZIEICBIT L EEDO =R —FFLFIH, e — R
T OREAFHRE~OMEH LB L WEHIC BT 2 ERRET mERCEHTHIE R A — R
oMY o LI — MR T L T RAFEINOBUIR E En S OEMA A E T 5 2 & Thh
HHNT, ZNHOREZIEICL T, EEHE — MR T HIFO X0 IR APk %
B2 BRI OV TTHRET LT,

2. X

TRV —IROLFIL, TRAFXT—BERO 3O FE (fifttx=2V 7 ¢ —, BEEHE
LN %%WE)%%&LTm<LT%%E£@“—X?y7k@éO

RO FNLF—FEL COPEHEDIRITE 3D 1 1%, MEZE., Fr LR Ak,
ﬁ%\tf/b\ﬁﬂ\7»::¢A%%kmok$£ﬁﬁﬁﬁi WEKRLTWS, Zh
HOTFNF—=RNEDL DTV D2, ERNAOER, ZIIFERN EORT v
YOVEEMRT DI LI CEETHD,

PR 72 zh =8 ) EABEICI 2 20 ISR LT 5 TE TEW D2, b LA ATEEZR
FHEHR PR ACEA SN TOIUTRIEREICB T 2 =)V X —FH & COz HEH &I e
DHIRENTWE=TH S 9,
INHOERDETEONL OMiE, HHRHTIERANTIEIH D 27202, B mT 7255
INZE>TEDRT % VITER > TN, TR ARHMMOER LB Z T &2
T AFENRLENZRY) | ZHUZE > TETZ AT —L CO HEH &% KIBIZHIR T X 5,

ISR DY 100CLA P CHEE L TV D B LERCAMEREICB TS — bR 7T 0l
AL, 2L O%E, WA S TH L3, Eili Com A% E 7ZHFE BTGB 23 4 B2 72
L, BAIRIEELE L X, MRt — MRV TZDOHL OO, E— MRV T E2EE T o X

AT HHMN. B TORBBENET 5N 5,

ZOXSRHFT, =R —EE LIRELR T X OHIBICHEBIICEIRT 57201t —
MR T EPEEITE R SEDHZ LB IEA EfEHED “Industrial Energy-Related
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Technologies and Systems(IETS)” & “Heat Pump Programme(HPP)” ®4:[F 7" 1 7' F A
Td % IEA-HPP-IETS Annex 35/13“3H & — ~ AR v 7 il F (Application of Industrial
Heat Pumps)” 23 H EiF Hiv7z,

A Annex I%, ZMMEICHIT L, FEEHMOT X LF—FFLFIH, e— MR T L5
ENDTrv AOHEMIREMFIEHE T e =7 b, TNODOICHER], F 7R L HTRR
DFEEAE — MR THEHMINESHASND EVR Ay —AOBBREICET L9 T
%, Annex |FIRDZ A7 3T TEM S Tz,

Annex @ Task 1 DFEIL, ZIEICBIT L EEDO =RV —FFLFIH, e — R
> T OBAF R ~DwEH L LWEAICRBIT 2 BRRET nE AT 8RR — X
EONT D LI e — PR T E T r e A OBUR & T b 0w 2Bl 5 2 L T
Doz, THHOFEEIEICL T, EEHE — MR U7 ETO X0 IRV ICEkER T 5
W22 B REIC OV TRET LT,

Table 2-1 1%, OECD #[H & Annex ZHEICEIT 2 EHEFEOMEL R LD TH D,

Table 2-1: 2008 4D —fix i [E fE HF 1

Population GDP (bil- Energy produc- | NetIm- €O; emission
(million) lion 2000 tion (Mtoe) ports (Mt of CO,)
usD) (Mtoe)
World b6 688 40 482 12 369 29 381
OECD 1190 30 504 3 864 1765 12 630
g 193,2 5051 422 440,3 1378
ries Europe
France 64 1515 137 139 368
Germany 82 2 095 134 211 803
TN Mo 16,4 449 67 34 178
lands
Sweden 9,3 297 33 20 46
Austria 83 226 11 26 69
Denmark 55 178 27 -4,7 48
WKOXIL, EU27 EO = 1%L X —1HE Renewables *
5% :
= = i 37 > SN Solid fuels
f, CO2 P & PSRRI O = 1L —1H Derived heat & Industrial 5%
BEERLT-HLOTHD, Figure 2-1 1%, WZ.,S,:e
EU27 DEO K=V —{EE % 2007 Electricity
N N _ 21%
FEOZ NI FITTRLIEZEBDT

Qil
42%

b5,

Gas
23%

Figure 2-1: EU27 2>2[E D 2007 4O g = %L — 5% (Mtoe)
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Figure 2-2 1% 2007 ORI R BT RNV F —HBEEZR LI bDTH D, BIRDOT
FNFX—HEED 27%1%, FEETHEDILTREY | kMR 32% T, FIEFRMN 25% TH
Do

EU27 s [E 2RO CO2 PEH B A EMBIIZR L= DA Figure 2-3 T, FEEXEHMIL 22.83% %
HH TS,

Agriculture,
Forestry, Other
Senices, etc. Fisheries 1.0%
13% s
Industry Commercial 1.7%
2% / Institutional
3,9%

Agriculture
2%

Energy

Residential 38,2%

9,9%

Transport
23,1%

Households
25%

HEE Industry
22.3%
Figure 2-2: EU27 22 [E® 2007 4= OB BINC W7z fighé = 1L F—H 2 (Mtoe)
Figure 2-3: 2007 4® EU27 3 [E2{KR DR CO2 HEHY & (Mt)?

Figure 2-4 (%, EU27 22 EOEFEIZHOW TN Rz i E = f L F—i{E 2~ LT 5,
BRNZ S TEZWO, Sk, (bF. FEHMARE, EITH N - FIRFETFI T 5,

Other non-classified
industries Iron and steel

14% 19%

Engineering and other
metal industry
9%

Non-ferrous metal

4 4%

Paper and printing
1% Chemical
17%

extile, leather and

clc;t;ing Non-metallic mineral
products
Food, drink and Ore extraction (except 14%
tabacco fuels)
9% 1%

Figure 2-4: EU27 72 [E D 2008 4EDHFA B FL 72 fiofk = 1 L —{H# (Mtoe)4
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Figure 2-5: {RJE = &L (2 /7= EU2T 7 [E D 2008 4D ERFIBINC 7 7= e = %L ¥ —14 %

3. A—A KT
3.1 A—Z LU 7?2009 FITF T B PEEET FILX—F|

F—A MU 7O —{HE L, Statistic Austria(20102)(2 & 5 & —KRT R/ —H
e b e ROV F B OW G Tl 40 EHICIRIT 2 512 F TN L 7=,

W, A=A MY TICBIT 5 HFAERREZ RV —OHMIL, Fxr ek y o X—0FES
I EE RIS 72 & OXPIRIZ L o TRIEIZEEM L7~ (Statistic Austria 2010¢), A —A VU
T OBEIMAED 68% & DENEIGDS, K], JBUEE, PV, HIEL AN AR Lo i
AR XL X =T TW5, T78bb, "7 U — "B HAERRR R LX—OF HIZ
Ko THER RN D, FAUTIRWT, A A~ ZARLMENT L 2 Mg 5 coo” 7 ) —
UBGR 36% & HH T\ D, Eio, AT R —OEERFIH L LTS Fe— b,
R - HIBL - REGEADY 30% DEIGZ HEOTEHY . BEREID T% R A FREFTH 5

(Statistic Austria 2010c¢),

AR 2L F—HAHOEEZLREIM RO 6T, =2 M) 7O RV F—HE
DREFTEFAMCH A L Vol fbaBEHC L > T STV 5, ZORIEIZIRER R
HAYEHDOERIZ T TR RNV F—LZ2REICHEEELHEZTWD, A—A M) T TR
EAREL D T0%1X, AN HEAIILTWD, A—A U T OWSMKEEIL 2009 4T
64.8%(EU F¥JA 2007 4£T 53.1%)IZ72 > THY . ZOEIG TR H 5 (Statistic
Austria 2010a),
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F—=A PV T OZFXNLF—F % T TRET IV —IHEEZ RT-0D) Table 3-1 &
Figure 3-1 T®» 25, 2009 4 TiIA—A b U 7 OEHEHKT 3L X —FE(1057PI) D 39% A
M, 17%05 0 A THERE ST A (Statistic Austria 2010b), = D K 9 I LA BREF~D &
UVMEFFEHIR L T 2 ENA—A B Y 7 TIERE 2L E > TV D, COz PEHEZ 1Y
MU 22N =D, RIHFEEORK 183% & A AHEED 20% % [EE T 3L X —JH Tl 5 M3
NHY ., ZOZENERERERFEREWRT ¥ v L b 7o T4 (Statistic Austria
2010a),

Table 3-1: A—A KU 7 TP 2009 FOT X LT —F ¥ 7T TLORKZRLI—HE
(Statistic Austria, 2010b)

Energy carrier [PJ]
Qil® 423
Gas’ 175
Coal® 22

Electricity 208
District Heat 64

Renewable® 166
Total 1057

Renewable

District Heat 16%
" \\

Coal
2%

Figure 3-1: A—A KU 7 T®» 2009 FO=FRNF—F v U7 T L OFKTRLF—HE
D% F~(Data based according to Statistics Austria, 2010b)

F—A YT OEFAX—TEL, T3 OO TE 5,

— PEFEHBIY

— kM

—Z DA

PESELRINZL, A — A bV T RAKDAPE & I THRLANE CTRESZ I > TN 5, BRI,
[EI P, AZE, BeH, GEEEREOM, ST T CRENEEND, TOMIE, BEE,
SNk —E RO, EEEZEDZENT LT —HETH D,

Figure 3-2 1%, BRI L THRETRAXF—FMHADOSHiE2RLTZbLDTH 5,
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Figure 3-2 |Z/R&END L HIC, A—A MU TORKZ VX —FIHIZ, 2 3 >OEMIC
RPN TN D, BEZRAXT—HED 29% DY =7 % 5 HEEHRMIL, 2kox
RF—HE & CO HEH &2 KIFIZHIRT 2 rlaetE 2 Fr > T\ D,

Table 3-2: A— A kU 7 T?D 2009 4D F 7255 T O e = 2L X —FI H D457 (Statistics
Austria, 2010b)

Sector Final energy use [PJ]
Industry 308
Transport 357
Miscellaneous 392
Total 1057

/' Miscellaneous lng:g/:ry

37%
. |

/
L

Transport
34%

Figure 3-2: A —Z kU 7 TD 2009 4D F 725 T O & =L X —FIH O 547 D Y% FKr
(Data based to Statistics Austria, 2010b)

3. 1.1 HLEEITB I A =RV X—{HE

F—A RNV TEEXEDORRDT XN —Fx T D)7 A% Table 3-3 IZ7~7, Figure
3BITTRENTVWALEIT, F—A N T TR LT R —KEDE WO FEELH X, L,
HE - FIRIPESE CIRWCIER BRI T35 L BREPESE CTh 5,

_49_



Table 3-3: A — A KU 7 TD 2009 FDFEXHATOZ X LX—F% % U 7 D4p4i(Data

according to Statistics Austria, 2010b — values for final energy consumption)

Electri-| Coal*® | Oil** | Gas* |District| Rene- | Total
Austrian Industry Sectors By kAo ‘T::l:-
(PJ] [ [PJ] [ [P] | [P] | [P] | [PI] | I[PJ]
Iron and Steel 132 | 8,2 22 | 163 | 0,2 0,6 | 40,6
Chemical and Petrochemical | 13,4 0,5 0,6 14,6 2,1 6.5 37,7
Non-ferrous Metals 3,0 0,2 0.3 4,2 0,1 0,0 7.7
Nonmetallic Minerals 7.4 6,6 3.3 13,3 0,0 105 | 41,1
Transport Equipment 2.7 0,0 0,2 14 14 0,0 5,7
Machinery 115 0,0 1,5 7.4 1,1 0,7 22,1
Mining and Quarrying 2,5 0,0 0.4 1,6 0,0 0,0 4,5
Food Tobacco and Beverages | 6,8 0,1 2,3 11,4 1,2 0,5 22,4
Pulp, Paper and Print 16,1 | 2.6 09 | 220 | 0,7 | 213 | 63,7
Wood and Wood Products 6,0 0,0 0,2 2,8 23 148 | 25,8
Construction Industry 2.5 0,0 16,0 1,7 0,5 1,9 22,6
Textiles and Leather 1,8 0,0 0.3 1,9 0,0 0,0 4,1
Miscellaneous Industries 54 0.0 0.4 1,8 0,5 1,5 9,7
Total 92,1 | 18,2 | 28,5 | 1006 | 99 | 58,4 | 307,7

Figure 3-3 & Table 3-3 [Tt > TH A L BRUL, HOHWLEEIMEONATEY, A—A b
VT HEEIZBWTHALNCEERZXLX—Fx VT ThodH, FrZ, 77 & - %
ITOTRNF—TED 22P N AL > THHb b TW 5, BAERRET RLVX —FIHOH
Abm <, Figure 3-3 IZRENTWD LI ICAMIMTEEDK 57%. /5« FIRIEZED
33L5% BN T WD, UL, FEHAFEZRES TRHITIT L A EDREEIMIIEI N
Tn5,

_50_



70 =

Final Energy Use by Sectors [PJ]
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Figure 3-3: A — A U7 ThH 2009 FOEEBHATOZRNLF—F ¥ U T D5fi(Data

according to Statistics Austria, 2010b — values for final energy consumption)

Figure 3-4 [ RESNTWVDH LI, A—A MY T OEEICBWTHATEERBL
PNTNLZ XN T =% VT ThD, TIIEREMET XL F—IHED 33%%4fH L T
%o PEFEMORRMET RV —IHED 48%1X, HA, A, ARTHGE SN TEY ., H&
ARRET R NLF—DEIEIE 19% 2T TH 5, MEEIEL, RN b TV D & o1z, (Al
BE~O@EWMEEDREARENC L 2 DT, 2y COz HEH & & LT O REHIFE 4K AF

HIHEGRNETHDL, ZOWR
WMAEWET H7-0I01E, HE: T o
A — MIHAMATESEFEMN
— R TOHARRE N, Thic PSR A

Renewable
19%

L oTIbaBRBIO—EzE Sz 5
ZEBTED,

Electricty
30%

Figure 3-4: A —A [ U 7 TD 2009 FEOEFEHATOT X LF—F % U T D530 D %R

(Data according to Statistics Austria, 2010b)
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3.1.2 A=A RNV T EEDEATGH

F—=A MU T OREFEHDHEAET R F—HE L FEIC L TAFEL RO Vanonni H
(2008) D/ATIZ &L B & 2002 4FI2H 1T 5 ZEDEIEIE 7T4% & RFES vz, ZOEIA DY 2002
b 2009 FFETEDLLRWERET D L, A—A MU T OREZETMICHIT HEGFEIT,
2009 DR &= 3L X —4 % 308PJ(Statistic Austria 2010b)72> 5 228PJ & 725, Z D
FEFPORNS W E B0, BVEEITEERMHOEE R L X — Lo TN D,

3.1.3 &k

STATISTICS AUSTRIA, 2010a: AUSTRIA-Data-Figures-Facts 10/11, 6th edition, Statistics
Austria - Federal Institution under Public Law, Vienna 2010, ISBN 978-3-902703-66-8

STATISTICS AUSTRIA, 2010b: Energy balances for Austria - 1970-2009, Statistics Austria -
Federal Institution under Public Law, Vienna 2010,
http://www.statistik.at/web_en/static/energy balances 1970 to 2009 detailed_infor
mation 029791.xls (04.03.2011)

STATISTICS AUSTRIA, 2010c: Energy balances (Homepage text), Statistics Austria - Fed-
eral Institution under Public Law, Vienna 2010,
http://www.statistik.at/web_en/statistics/energy_environment/energy/energy_balance
s/index.html (04.03.2011)

Vanonni, C., Battisti, R., Drigo, S., 2008: Potential for Solar Heat in Industrial Processes,
IEA Solar Heating and Cooling Executive Committee of the International Energy Agency

3.2 iGE

A=A NY TIFPEEFETH A, P—ERAHMIA—A NI TREOKLRE Ry =7
ZEDOTWDE, ZOHEBIT, A=A N T TIREEL T —ERAZURICKBIT 5 2 & 23 EE
LW Th D, EHEEETIE, 202 20T MOAE LW SHTHICE 2O
TUv %, Austria 2006(2006)IZ K 5 &, EOEHITA—A MU 7 ORRFIED) & RO FER
JREh ) & T o T D EfEmmftiT bhTin g

y<@¢m¢¥@i—xb)?%%@gk%@dHEMTwéo%m&$tm\i—z%
U TR D EMEDOR 40% 2 EAHEEN? 10 ALLF T, £ 80%72% 100 ALLF T, 1,000
N ED AT D7) 1.4% T H % (Austria 2006,2006).

CORNTHEEEPRZD L A—A MU 7% 2003 FE(CB W THFCTREESMN R K&
WED12Eb, SDIZEEZDEILTRD EA—A N 7 OEFEFCED LEE N
REWVERIT, W= v=7V 7, ST, BE#HEES, (L¥1T¥E EXETEE
Tho, IZHHROLT, A=A MY TRENFIITIFEL T LIRECEIME= =T

_52_



Vo7, REWE., 1T, A AHEHRCEREN, £ L GHFEIIIkImrvy=70 7
SOEREE 72 03 B (Austria 2006,2006),

A=A MY TEEIL, A=A N TEEESSODFINE D ERFITRTHEMIC L - TH
b,

Table 3-4: A4 —A h ) 7 DEH DY 7 #— [Data according to IV, 2010]

Industrial sectors in Austria

Foundry Industry

Non-ferrous Metal Manufacture
Leather production Industry
Leather processing Industry
Electro and Electronic Industry
Wood-working Industry

Chemical Industry
Automotive Engineering
Food & Drug industry

Petrol Industry

Glass Industry

Nonmetallic minerals and ceramic industry
Paper & board processing industry

Paper manufacturing industry

Apparel Industry

Textile industry

Music and Film Industry

Machinery and Metalwork Industry
Building industry

Mining

Gas- and heat supply companies

3.2.2 A—A MU THEEXD T 1t ARE

A=A MU TEEOBGFEE L B2 HIRE L~V DA TERT & Figure 3-5 IR 3L 5,
ZORMEL VI, FEPAOHMAR T =X 2/ N TERPSILTEDIT, K& XX
—HEE A=A VT 2009 OFKFEETHOTEINVFE—F v U T DA OROMHENE
Z L CKEMICB I 2BEEOEAZFLLE LTREL T bDOTH D, R D EEM
DR DIEE L~V TORMEEDOHARIZHOWTIE, EUT EIC by, za7F 7, 74
ATV R, IV A, AA A% Z 1= Euroheat&Power(2006) ? 2003 42> 5 O X A3 1>
NTn5, EORITRINTWVEHEETMOT XTIZONTRPELINLTWARNZSH, T
NTOEFHMNRBEINTNDDIT TIERV, L L, BEROEE T3 LF—HE DK 80%
MANR—=EN TN,

Figure 3-5 (%, A —A M U 7 OEREEDIZIE 0 @TYNTIRE N 4000CLL ETHDL Z L &
RLTWD, BVTEEDOR 45D 1 (27%) I E 100CH 5 400°C T, 100°CLL T2 26% Th
Do
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M % over 400°C
™ % 100400 °C
@ % under 100°C

47%

Figure 3-5: A — A N U T EEFEDIRE L~ = & OB E S AHEE
(Data according to Euroheat & Power, 2006)

PEERPEEFIH~D THP OHIX, 1000CLL EH D W T e — MR THIFIC L 208321
F O EWRESHS LY, iU, THP 23 285N RN T 3 v VR EFE DGR
DH) 30-40%272 5 Z L EZEH LTV 5,

IHP OEHRT > v Vv aE RET 57201213, FEENM & AE Y vt 2 23T
L2 HiE 722 b2, KEGEVINEN T 7 o b OEiREPIL, E¥XHE — MR I REH C&
DIRE LNV ERI U TH D, EHRIZBITDKRGEDIEHIZ OV TITEE & 2o 52 S0k D>
HBAFTTED, T 5 I3 Table 3-5 (/R X7l # DFEEMMMICB W TR b EER 7 1k A
DRI LB ERNED 5T D, Table 3-5 IZH LD XL DT, A—A NI TOFEE
(ZIZ THP 2R3 5 2 & CTAFEO— 4 HRai a9 2 DI L7z %S>0 e 57
BEANH B,
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Table 3-5: BT 7V 7r—v a0l RiEEZGREETIMEZD T ok R
(Data according to Brunner et al., 2007, Slawitsch et al., 2007, Weiss, 2005 and

Solarwéarme, 2011)

Sector Example for temperature levels of thermal processes

e Preheating of substances (20-60°C),

e Pasteurizing/Sterilization (70-120°C)

e Boiling (100-240°C)

e Distillation (40-100°C)

e Drying (40-250°C)

e Vaporizing (40-170°C)

e Washing(30-60°C)

e Substance concentration (60-70°C)

e Baking (160-260°C)

e Cleaning the facility (30-70°C)

e Space heating of the production hall (20°C)
e Cooling (-18-20°C)

e Galvanic (20-100°C)

e Washing (30-60°C)

Metal e Drying ( 60-90°C)

e Cleaning the facility (30-70°C)

e Space heating of the production hall (20°C)
e Preheating of substances (40-80°C)

e Boiling (160°C)

Paper and board e Drying (110-240°C)

e Cleaning the facility (30-70°C)

* Space heating of the production hall (20°C)
e Coloring (40-130°C)

e Laundering (40-100°C)

Textile e Bleaching (60-100°C)

e Cleaning the facility (30-70°C)

e Space heating of the production hall (20°C)

Food

e Preheating of substances (~60°C)

e Boiling (95-105°C)

e Distillation (110-300°C)

e Thermoforming (130-160°C)

e Substance concentration (125-130°C)
e Cleaning the facility (30-70°C)

e Space heating of the production hall (20°C)
e Cooling (5-15°C)

e Drying (50-80°C)

Wood e Squeezing (120-180°C)

e Staining (50-80°C)

Chemistry

Table 3-6 I%, A —A MU T OFFEFHEITH L TERINDMHDERE L~V A& E &7k
RTHD, FriZ, i AEFONEE, WMHARFE L L T—50CE TORWREE IR 25K
SND, @mWVREDOHAFTEL, JEERMT 5 ETHBRIICEWRT Yy Liid 5 2
LR Llcng,
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Table 3-6: 4—A h U 7 OFEHEE 7 ¥ —THER I TS EHENRE L~ (Data according
to ETA ENERGIEBERATUNG, 2008)

Sector Temperature levels for cooling applications
Food -50-6°C

Plastics 6°C

Metal 6°C

Chemistry | -50—-6°C

Brewery -10°c
Dairy -10-0°C
Store -30-6°C

3.2.3 A=A MU TICBIT HEEH . — MR > 7 i O #El

F—A RNV TIZBTDEER — MR TSR MBS 572010, fHE e THENEh S
Nz, ZOFETIE, IHP @HICET 24 —A M) 7O — MRy T A—InbH Sz
b pirlEELTNMEbN, LarL, BIfEETIC, ERNATEH—XA N TOEEME
— FARTREAN SR,

L2rL, ZOREETA—A N 7o IHP ffaE 2@l ccsb0Thd, A—A NI T
IHP #5552k, 7 v —X e — MR 7 HIf & B e — bR 7T HIFMVR) 23 & 40T
Wb, A=A BRI TDONONDE— hR T A—h—F, EE~OIHAE L TEME —
NRUTDEEEZEZ TS, ThbiE, FF., EEZRRE., 7V, FHIT. BEEGR L
IZBWTHAIE MBI DI TV D DT, EEXDOHEFIH~NEHT L DO THD, A
1% 7T00kW £ TOH DT, WEEICIE R134a 2MEDIL TV 5,

— I, A=A MY 7 TIXIHP @HOBEILE LBV EfGmionsd, LarL, i
N R EEOTERT v vy dRE < IZW(2009)i12 L 5 LA b — R Y 7T HithIx
F =2 N T CTRHEIZRET D EARISNTWD, FlZ, R&R7 70 MyBcHREILA
HIZEE D,

3.2.4 = RLX ik

TRV F—li#E O EFIE, FEEHIRICR STy, BRI R S A EA T,
TRAX—FTELCHINT 5, A=A N 7O X —FE L, BEEHEM. L5
EHRCH D, TRAF—FTEL LI, RO LT —F % U7 Ofli&iT, —MIZEm
LTCW%, Table 3-7 1, A —A VU T DREEZEITR L Tie b —XAY7R =1L % — ik DO &) )
ZRLIESDTH D, (R LF—JROMEERIZL Y, b — MR T ORMIE. Fl
WEAAMLELREEY >2H D,
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Table 3-7: 2003 55 2009 DA —RA MY TEEOBIE % G T = /L X —{fifs(Data
according to Austrian Energy Agency, 2010 for natural gas and Statistics Austria, 2011

for otherenergy carriers)

Final consumer prices for industry (incl. taxes)

Year Black coal | Natural gas * | Heavy fuel oil Gas oil Fuel oil Electricity

€/MWh €/MWh [€/MWh] €/MWh ¢/ MWn [€/MWh]
2003 9,25 20,54 19,87 28,31 58,05 -
2004 16,45 20,52 21,40 32,17 61,11 92,52
2005 17,16 22,11 28,49 39,05 66,20 81,90
2006 17,24 29,53 33,41 44,99 72,31 87,00
2007 17,69 30,87 34,67 47,31 73,33 98,00
2008 20,36 - 45,98 43,66 78,42 105,43
2009 20,89 - 35,14 31,06 60,98 -

120

- electricity ’//0
0\‘ //

20
gas oil

40 ) ,7;4?\\\‘

natural gas

diesel

3

price [€MWh]

black coal

2003 2004 2005 2006 2007 2008 2000

year

Figure 3-6: 2003 75 2009 4FDA— R b U T EEEDOBLE % 5 Te =RV X —{fikk DZ1b
(Data according to Austrian Energy Agency, 2010 for natural gas and Statistics Austria,

2011 for other energy carriers)

Figure 3-6 76 70— V7R EHEIC I D 77 v 7 a— L DA DOT R TOZ R L F—
filif 1%, 2008 4ELAKE, b LTV 2 LAvDr 5, 2008 4F & 2009 4EIC DV TIREAUR:
DT — 2 PHEHNR- T, 2008 4L 2009 FORGHET KIKT AMMikIL, 51 EEH R
WDighol-, MIE, 41> 71— a VETHEINL T RWA Bl TH 5,
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3.2.5 AFREHR
ZOFEX, ITHP O#HAICOWTAHA NI TICBT DA RIA v 2 G EmEE R 4%
LTW5,
[N & BN DR AL
WIZHITHERHIEEHE — PR TOEHICOWTA—A N TIZEELZLDOTH D,

* OENORM EN 378-1 (2008-06-01) “Refrigerating systems and heat pumps - Safety and
environmental requirements - Part 1: Basic requirements, definitions, classification
and selection criteria”

e OENORM EN 378-2 (2008-06-01) “Refrigerating systems and heat pumps - Safety and
environmental requirements - Part 2: Design, construction, testing, marking and doc-
umentation”

e OENORM EN 378-3 (2008-06-01) “Refrigerating systems and heat pumps - Safety and
environmental requirements - Part 3: Installation site and personal protection”

* OENORM EN 378-4 (2008-06-01) “Refrigerating systems and heat pumps - Safety and
environmental requirements - Part 4: Operation, maintenance, repair and recovery”

e OENORM EN 12263 (1999-01-01) “Refrigerating systems and heat pumps - Safety
switching devices for limiting the pressure - Requirements and tests”

« OENORM EN 12284 (2004-01-01) “Refrigerating systems and heat pumps - Valves -
Requirements, testing and marking"”

» OENORM EN 12309-1 (1999-10-01) “Gas-fired absorption and adsorption air-
conditioning and/or heat pump appliances with a net heat input not exceeding 70 kW
- Part 1: Safety”

» OENORM EN 12309-2 (2000-04-01) “Gas-fired absorption and adsorption air-
conditioning and/or heat pump appliances with a net heat input not exceeding 70 kW
- Part 2: Rational use of energy”

» OENORM EN 13313 (2002-06-01) “Refrigerating systems and heat pumps - Compe-
tence of personnel”

* OENORM EN 14276-1 (2006-11-01) “Pressure equipment for refrigerating systems
and heat pumps - Part 1: Vessels - General requirements”

* OENORM EN 14276-2 (2007-08-01) “Pressure equipment for refrigerating systems
and heat pumps - Part 2: Piping - General requirements”

* OENORM EN 14511-1 (2004-08-01) “Air conditioners, liquid chilling packages and
heat pumps with electrically driven compressors - Heating mode - Part 1: Terms, def-
initions and designations”

« OENORM EN 15316-4-2 (2005-12-01) “Heating systems in buildings - Method for
calculation of system energy requirements and system efficiencies - Part 4-2: Space
heating generation systems, heat pump systems”

* OENORM EN 15450 (2008-01-01) “Heating systems in buildings - Design of heat
pump heating systems”

« OENORM EN 15834 (2008-09-01) “Refrigerating systems and heat pumps - Qualifica-
tion of tightness of components and joints”

* OENORM H6021 (2003) “Ventilation equipment — Keeping of cleanness and hygiene”

* OENORM H6020-2 (2007) “Ventilation equipment in clinics and hospitals — operation,
maintenance, technical and hygienic control”
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¢ OENORM H6021 (2003) “Ventilation equipment — Keeping of cleanness and hygiene”

¢ OENORM H6020-2 (2007) “Ventilation equipment in clinics and hospitals — operation,
maintenance, technical and hygienic control”

e OENORM B5019 (2007) “Hygienic design, operation, maintenance, reconstruction
and supervision of drinking water equipment”

3.26 A—ABNVTIZBITHE¥(MAE— MR T O&EED

[HP OENEANIZKT HE O, <Ay 7 i Z072 08 L, ZTORR, BE
PEICRE B %A 5 2 5, Kommunalkredit Public Consulting(KPC)SRA T & (34— A
U7 CTERE~OMiBEZEH L T\ 5, KPC(2011a)i2 L 5 & THP it T o
DHA RTA L EHIELLTND,

+ 400kWth UL F® & — kR > 7(KPC,2011b)

KR KSTTAFERIFKKe—FRT (COP B 4LIE), B,/ Ke— R
(COP 78 3.5 UL |)

FBLER « BREEBAERE DI K 30%

+ 400kWth Ll D b — h7R > 7 (KPC,2011c)

KR KSTTAFERIFKKe—FRT (COP B 4LIE), B,/ Ke— R
(COP 78 3.5 UL |)

FBYER « BREEBAERE DI K 156%

BB L —FH— T 1 2 0 &5 R (KPC,20114d)

K PEZEHFENEINR

FBLER « BREEBAEIRE DI K 30%

BT, B DY AT NNz THUB O & A8 28BN T& 5,

3.3 WHA~DREE

BIED & Z A, THP OHiGEREEIZ OV CEEMZR HHRIZE STV 2RV, 20 Annex DI
EEL T, BEECOWTO XY FEMRERNA—A N TEEICEZONDTHA I,
ZZ T, Annex HEEICMICADEDTOIZ, AENTI AT — 7 KX —DE RAa% D
T 51 ODOERIREIER LTz, WIHOEMOMERNS, WRIORTREENA—A N TIZE
7% THP e K& e BE 52 T D E WO RN G LN,

- FE¥EMAE— MR T OB 7 EOMBIHERH DI bR LT, RF AN
EEREOROREREED 1 O>THDLEBEZOLND, A—A M T TIIEEDL S 233
WAL ANy 7B ZZR LTS, £OHMIE3FUNE L 6TV o,

s AT, A=A MU 7 O4T THP BEfc O W TREBR EARRICZ LW ETETE 5, £
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DO A—=A R T OREZ, BIZIERANT T I T 4 A7 —AREEHFENTHZ LT
IHP Bl 2 RET 2 0LE R H 5, 28706 IEFITRONIH L NEAINTWRW 2D,
WIS O EFEHIRC B VB ARG BN T 20BN H D,

- BB 7R S b RcEE L LT, MENICRBFHSA TV E— MRy T 2=y O
REICRAN S L Z L2 THZETHL, Z<OEHIZ, e — M ZIRED 65°CLL
TIZEHNTWS, LinL, “A—AXA N TEEOT vt RE” OEICES L, THP ©
WHAEEGHEOBEGRT ¥ uid, B — by ZIREN 1000CE TOMRICENT-E— b
R ZBHFICL > TRVICEHE 5 ERENTN S,

BIEHORT vy L EED T BT, IHPs IEfiBIcB W CRaEmiIcik 1 %, THPs
DE VR ADKINE, HEEDOEEMREETE 577 v MESE L RERICRIRAELND
ETH D, 100°CETOIREICHTTE D b— MRV FHEATOBZ L, B2 K& <k
KT 5, £/ IHP OF R Z= BT 5 2 L 13 IHPs O£k 2 RS2 2 &1/ b,

3.4 Uk
Austria 2006, 2006: Sectors of the Austrian economy, industry, homepage of the Austria
2006 — presidency of the European Union,
http://www.eu2006.at/de/Austria/Overview/sectors.html (23.02.2010)

Austrian Energy Agency, 2010: Endverbraucherpreise fiir die Industrie: Elektrizitat, Erd-
gas, Heizol. - http://www.energyagency.at/energien-in-
zahlen/energiepreise/endverbraucherpreise/industrie.html (02.03.2010)

Biermayer, P., Weiss, W., Bergmann, 1., Gliick, N., Stukelj, S., Fechner, H., 2008: Erneuer--
bare Energie in Osterreich — Marktentwicklung 2008, Photovoltaik, Solarthermie und
Warmepumpen, Erhebung fiir die Internationale Energie Agentur (IEA), Bundesministe-
rium fiir Verkehr, Innovation und Technologie

Brunner, C., Slawitschek, B., Giannakopoulou, K., Trinkaus, P., Schnitzer, H., Weiss, W.,
Schrottner, S., Reif, B., 2007: STYRIAN PROMISE (Produzieren mit Solarer Energie) — Initi-
ative zur Nutzung von Energieeffizienz und Erneuerbaren Energien (Solare Prozesswar-
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mbH, Institut fiir Nachhaltige Techniken und Systeme - JOINTS

Doberl, R., 2003: Verbote von Stoffen, die zum Abbau der Ozonschicht fithren (FCKW,
HFWKW, Halogene, Trichlorethan, Tetrachlorkohlenstoff), WKO Wirtschaftskammern
Osterreich

Eta Energieberatung, 2008: Carmen Fachgesprache , Kélte aus Warme”.
http://www.carmen-ev.de/dt/hintergrund/vortraege/fg_biogas/1_06_Sch%E4fer.pdf -
(11.02.2010)

Euroheat & Power, 2006: Final Report of the Project ECOHEAT COOL, Work Package 1 -
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(04.03.2011)
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4. hFHH
4.1 FE¥DOTRLX—FIH
4.1.1 BT XD NX—APE

TARVF—FEHEIX, 2008 N D7 1 — LI REAE) & REEBEHERIZ bR 5
THTZRFIZRKELSBRL TN D, 2T THD GDP O T%IZFHY L, BT X DR
D 2%% EHHTND, 2008 FOFT =Xk D e, EHEAMW (FHERRTAK, ©Fa~
A, ar7Fre—haeEte) 39.4%. EPERRT A0 35.14%., R85 6.13%. KI13
7.49%., AN 8.23%. FAILZIEIIN 0.07% CTh 5 (Figure 4-1 &),

Domestic energy production by energy source (Canada - 2008)

Wind **Other
0.07% 3.54%
Coal S

8.23%
Nuclear__—
6.13%
Hydroelectricity %

749%

*Petroleum

/ 39.4%

Naturalgas___— o

35.14% * Crude oil, natural gas liquids and bitumen

** Wood, pulping liquor and other fuels for electricity generation

Figure 4-1: 2008 4 7 % TOEN T F /L X —JiAE0O = R )L X — A4 pE

4.1.2 BFHIZBITF D3V —FH
HFHIFHRTRAL =AY R X —EBEERNERL S VED 1 ST, —A47E=D

7‘,«\3 200GJ VG\ Jﬁ/ﬂﬂ?ﬁ%ﬁ Tﬁzﬁfﬁ 5,000 6000 - Total secondary energy consumption (Canada -2008)
VORI D, ZOMIZMO OECD | o a7 66%

FEE— ANY ) X X E DK
2512725, 2008 DK T RILFX

4000

End use demand, PJ
(5]
=]
L=

—{HE %, 9 11,000PJ T, FEEHD 24.57%
13.75%, FAYEFIAS 14.04%, WRefis |8 | mme e —
24.57%, = L CREEMM 47.66%Th | | | —
% (Figure 4-2 2#), 0 Ré&den@ e — p—

TOTAL annual consumption ~ 11 000 PJ (2008)
Source: Statistics Canada

Figure 4-2:4% 2 A= 1L — 14 E
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4.1.3 FEHEIZHBIT 5= R LF—FIH

AT ZIZFR T 2 EZE 8 FHM D 14 7 HPO =32 L X —1HEITK 1.7 55 TJ T, £D
EIX A T Z ORGEERKRO TR L —{l#E(2.6 5 TID 65.3%% 5T\ 5, EBHH]T %
JU X —IHE % g
L& 2OV HEE

Energy usage by Canadian mantlacturing sector (2003)

Non-metaliic
D 27.6%, BJEPER minerals 1 2% Beverage

3% %
7S 16%. fHEEEDN Wood products__ 0.2%

3%
13.7% Ch b, Kf ‘ PLlpandpaper
Chemlcai 27.6%

(3%) & £ i (1.2%) pE 06%
X, THRLX—H Petro;oe;llnam
HCTR D LR/ 13.7%

SWVWHEXTH D
(Figure 4-3),

Figure 4-3: 2003 4E-D 71 F % O#iE¥E 7 # — O =23 L F — i L H

4.1. 4 BUESEITEBT DHEEA

PEEAT RV X —DH) T1% 708 4 DOFEEADFiEIIC L - TEREICHH S T b, BUEELD
e, IR EHER D e b K& < (553PJ), RO TIEZEN D DHEKR(B24PI) TH 5, KEX
KT 306PJ T REAHADT R AF—HHKIL 290P) THhDH, TOMOEKRE LT

6LIPS 23D, LML Waste Heat in 8 Major Canadian Manufacturing Sectors
IABIE, AL OB NonMetalic Food

: Minerals - 4.34% Beverage
L LTRSS A o
NTNDTIZDIZT, #H, ;}Vé)o?d___, \\\‘( __Pulp & Paper
RS HE LU - /‘ \Y 36.41%

Chemical

bOTHD, FHEIL. 10.43% '

s g A /
8 D EHEAEIEDPE /

& Petroleum
AEEEZRLIZHDOT Coal Primary metals
° TOTAL =2.3 million TJ

Figure 4-4: X OFF/x 8 DDORiEE 7 & —TOFEE
ML, EEEREKEOEROESZ SEMICHOWTRLTEY ., Y 7HMOEITRENL T

v, 8GRI B 2 EIS1T 14 Y7 EA Tl 65.83% T 8 HIFA TIX 91.3% TH D (X HIZEE
M E RIS R) .,
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4.2 PEEMREe— MR TOHYE

1994 FED HIFHA T X - T, BEICHEEIEERE & L CTEbh TV 5 RE% L THP FIH AR
HDILTWEDFEL W W e RICBIT5EEAE — MR BE SNz, THP %
BEICHRIH L QW2 EERIIIAM TR, BRENLT (F&, IV7 - F—XML) 7OV 7 kA
PE. A () LALPARE, THICERER ENRH D, 1993 4R % TIZ 1,900 BL Lo~
TV hNEFD14AOTRERELNLTEY, ZTHUIH T X OEER 7 v & X OBA R 2K
D 35% MM LCW% (Table 4-1), L2xL. 90%LAE (HDHWNE295 2= k) T, K
ML WO REOHEEIHEDON TV, RifOEkE R 5L, THP b LLTND
DIET V2 — VEEIZRE T, RO DA FEQ2T%), F— R iE6%), = L CHEAE
B%)DIETH %,

1994 25T STz 14 a2 6, THPs W OK KT T U A TORBTHEREARIT
2010 FFE CTICEAGHEAH D 225 2= F T I% &L AL b T\, D95, ELRA
PAA 7 NV AT MIASEAED T0%, RO THEMEZE KM 19% & B I T
(1],

SRR F U AL AHARBLTIE, 400X T uv 2 (lHE/V—%, HHEE
Jill, 7SV REERRRAERE) IRV T 26%LL BRI/ D L PHlS LTV, TD 4 DDFEETS
nEREGbE 5 EEEMN T n ABHEE L HIBT 2 RT v v v, 2010 £ E TIZ
5,500-14,600TJ/4E & BfE L SN TWiz, 209 H 5507 kAT THiFKIED 88%% 5
DTG HiFR SV — L HEE63%), BUMAT(T%), SkEHZE(T%), FEERAEE6%), L7 4
PE(5%) [1],

Table 4-1: 1994 4D N1 F X TOREHXEHA . — bR 7 DEEL)

Process Number of plants Number of IHP

Lumber drying 1087 295
Liguor distilling 24 8
Cheese production 108 7
Poultry processing 119 6
Pulp production 39 2
Milk production 179 2
Newsprint production 42 2

Iron and steel 23 0
Sugar refining 8 0
Specialty paper 28 0
Petroleum refining 33 0
Chlorine/soda production 16 0
Textile 192 0
BTX production 9 0
TOTAL 1907 322 (17%)

Fuat ZAY ) OEERRE TR — LT, TR EET A, 1%L T
16%E COFPEICH D, IbEmWO LI HDONEE/ V—F F— X FZR/EFE, TIL
a— VIREAR CTh B,
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BT ETIE, EERAE— FR T, <07 av A THEDILTD D KIRH ZBEHT X
570 ZANMBD =X —HEEAHINT D AREMEN B D, L bIE, (LABREHER O
538 (Sox,NOx 72 &) # 77 FEE L~V THIT 52— T, CO e &S IR
L&MW TE D, IHP AN BAELNDIEFICRE REFREEOH R, AHMARIZK
ELRIFT D70 AMBEERTH D LT, 880, Ak T¥EICizd 5[],

2011 FFOFRIZH FFIZB T DX — MR T ONGREN BN ER Iz,
FHE D4 OOHIRIZIBNT 21010 FRFEA THEAINTWDEEHE — MR 7 OHEH
N5 72012, Table 4-2 IR ENDEBHDKESNO T T o MIxt U TRHEZRZE RN % b,
ZOHAEZ, TR EABROTHBM AR bDTH D,

Table 4-2: #—% v FDOFEER ¥ 7 % — (2011)

Example of targeted industrial sectors
Lumber drying
Milk production
Cheese production
Poultry processing
Sugar refining
Pulp production
Textile
Petroleum refining

BHRIOXG & 70 > 7= HildkiX, Quebec (%7 % #E) . Ontario () ZH445) & British
Columbia (#F#PEE) Toh 5, Manitoba (U FFHIRE) 216122 77 2 MIDOWNT
DEMR BT, BRPRICK L CTRIZERSG DN 7T FO%% Table 4-3 1277,

Table 4-3: EIRICE IS LT=7F > F 0¥ (2011)

Canadian province Number of plants
Québec 132
Ontario 94
British Columbia 91
Manitoba 22
TOTAL 339

EXERAL —F R TEZRELTCWEZT T b0 % Table 4-4 (2R T, BEDH =77
Y ERDOOLTINTET%NIHP # 1 E0nENUEREL TWDHEDZ L ThoTz,




Table 4-4: FEINT-FEHXH e — MR 7T OME

Number of IHPs Number of plants %

Any 313 92.33
1 8 2.35

2 6 1.76

3 2 859

4 3 0.88

5 2 0.59

6 3 0.88

7 0 0.00

8 1 0.29

9 1 0.29
TOTAL 339 100

Table 4-5 1X, FEX 7o APITEAIN TSI E— Ry TOEERLTZHDTH D,
BIRD 31%NRLE T 1 A 2T%MNFEEEIL, 8%NAFE - AZHAINTND Z &n
DINB,

Table 4-5: PEFHE 7 m AL AREINTZE— MR T O E

Drying Evaporation Waste heat Others* Total
recovery
# % # % # % # %
8 31 2 8 7 27 9 35 26

* Others: process thermal recovery; exhausted heat recovery

Table 4-6 I%, &B— MR 7O, BEENZEONTWD FHEZ R LF— HAFEZRLT
VB b RRIOTHT LB, SHCEER, BEREIL, R T R 2D AR
BELIERT A 2 V2 BT LI b DT 5, B E— b HL 70 76.9%I 1994 LI
IDEASHELDOTHD, £ 92.3% N FET R LE—|CBLK A H->TEY . 7.7%N KK
HATHD, BRTHEIRENZ 339 77 FoHfT, 1994 F>5 2010 FFOBICEA SN
73 L\ THPs ORUIERPES T 1.25 Ao 5.

_66_



Table 4-6: & SNT2EEHE — MR TORAR LT —4

Type* Number Primary energy Year of installation
- - Electri- Natural - - - - - -
city gas
wW/WwW 6 6 0 1976 2000 | 2*2009 2 *n/a
W/A 2 2 0 1997 2004
A/A 7 6 1 1984 1992 2000 2001 2007 2009
A/W 1 1 0 1985
Lumber 3 3 0 1979 1989 2000
drying
MVR 3 2 1 1985 2000 2001
Other 4 4 0 2*2005 2*n/a 2010
Total 26 24 2 - . - - - -

* W/W: water-to-water; W/A: water-to air; A/A: air-to-air; A/W: air-to-water; MVR: me-
chanical vapor

The installed capacities of heat pumps listed in Table 4-6 vary between 4 to 300 tons (14
and 1050 kW) of installed cooling capacity. The compressor nominal capacity of a me-
chanical vapor recompression system installed in 2001 was of 257 kw.

Table 4-6 | R TEAINI-E— MR FOREIT. AHEET45 300 > (14 2
5 1050kW) DOIZH 5, 2001 F1TE A S 372k R K EME > A T L O JEME R H T
1 257TkW Th -7~

4.3 A ~OREE

PEFEM E— MR F I R F—HE OHIBRIMEN S 2T AOE BN En < D
DFENH HIZHRO BT, HINAORF R/ E A RER & T 5 L BIEE TICH &
ICBEASITWAEIIN R0 D7pvy, ZOEM L LTe— MR 7HEIFO Mk & B3R
RLTWDHEEZDOND, BLMIZHD &, BEIFETE & L TIEICE — PR 7EHEEK
M OEHEME L FAET HBAOF MRS H 5, RFEHFEE L L TiE, KRBT ALAMOK
fliks & mWESKRICBER LTV D, &&IC, HEm TCOEEL LT, FEELY RGO
BEREEMEOWECIA BT A T 252 TV RNWZ ENET BN 5,

4.4 SCHER

(1] IEA HPP Annex 21: Industrial Heat Pumps - Experiences, Potential and Global
Environmental Benefits, IEA Heat Pump Centre,
Report No. HPP-AN21-1, April 1995
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5. Fr~—7

5.1 2009 FE\2BIT DT v~—7 DT FLF—FIH

2009 4, 7 v~ — 7 O F)LX —HEEIT 2007 FE LV 1/ & < 808.9P TH - 72,2009
EOTFLX—HE 1T 2008 £ 843PJ 12T 4.0%EK F LT\ 5, HARREZ R/LF—
DEIGIX, 19.7% Th D, BAEMRTRVX —%2 I LIZENEEIL, 274% T, 2055
JA 1B 18.3% TH D,

RIZZHZNLF—F ¥ U TIZOWTEROHEEREZ R L TS, “BR L HIEE” 13, BEX
EROFMES > TN OTIERL, BRE B O LA & EROFEREZEKRL T
WD, ROFIE, BARHEMICxT s r L F—FIHON M ER L TND, TRLF—H
HOZFAX—FIAIX, KRBT ASLARNOEN &2 AEET BB CRAET HEHBBA LR
L TW5,

Table 5-1: 2009 4E D T 3 )L ¥ —{H%

Energy carrier PJ
Oil 315.6
Natural gas 165.3
Coal 168.7
Electricity 12
Waste heat 15.9
Renewable 142
District heat 0.2
Total 808.9
District Heat

0%

Waste Heat

2% -
Eletlr‘lnlyj i
0%

Figure 5-1: =3 /LF—Fx U7 Z & D 2009 47 >~ — 27 TORMMT R LF —FHE[PJ]
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ZORIZH HFEFEITROTMNORD « ¥, Tk, TV—FT =07 Lk, BUEXE,
Y & B,

Commercial

Table 5-2: -2 7 % —fF 0D = % /L% —{H# =
Sector PJ
Energy companies 146.6
Refining sector 449 Refining sector
Manufacturing industry 136.3 o
Transport 209.3
Residential 188.8
Commercial 83
Total 808.9

Figure 5-2: &7 % —450D 2009 47 > ~— 7 TO KT 1L —f F £E[PJ]

5.2 #EEOT 3 LF—FIH
FEED T XX —FIHIL, 2008 EOFETHT ST, TDE LI 2006 455 DA
Lo THELNELDTHD, T or~v—2r ORIEEIT 2006 10 127.2PJ, ¥ L a3,
44.0PJ, EL5h L —E RERMN 47.6P TH D, IR TIL 218.8PJ L7425,
oA, Kie— PR T EHERE — FRTORT U A BRE VRGERITE
REYTEMENT,

Table 5-3: 2006 SED =X)L X —F ¥ VT DT — XIS T o~—7 ORERTOT )L
X—iH%[PJ].

Miscellaneous

Energy carrier PJ 6%
Qil 21.4

Natural gas 48.8

Coal, wood, straw 13.9

Electricity 35.8

Miscellaneous 71

Total 127.2

Coal, wood, straw
11%

Figure 5-3: &7 # —mOEEN =R VF—fHEDY =7
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Table 5-4: B/ X — ¢ LF—Fx U T L DT r~—27 TOREETOT /LT —ff
&

Industry Rene- Electri- | District

sectors Coal wable | Oil Gas city heating | Total Share
M) ) (1] (1] ] M) M) %

Mining and quarrying 165.1 89.6| 1658.0| 1480.7 300.0 2.7 3696.0 2.91

Food, beverages and

tobacco 21148 431.5| 6997.2| 12604.0| 9021.0| 14129 32581.4| 25.66

Textile and leather 0 7.8 B4.9 680.7 601.4 131.7 1506.5 1.19

Wood and wood

products 0| 24927 770.2 662.9| 2481.0 650.0 7056.9 5.56

Pulp, paper and print 0 46.1 273.4| 30265| 2626.5 682.8 6655.3 5.24

Chemicals, medicine

industry 563.8 34| 18850| 18016.0| 5730.8| 19868 | 279864 | 22.04

Plastic and rubber

industry 0| 17.463 256.0| 1505.0| 25518 154.1 4484.3 3.53

Metal and machinery 0 83.0| 20344| 56345| 6782.3| 13748| 15909.0| 12.53

Other industries 0 66.4 306.6| 10448| 25214 671.5 4610.6 3.63

Non metallic 0 0 14| 13127 667.4 16.7 2010.9 1.58

Construction indus-

try 10670.0| 1208.1| 1687.9| 43231 25304 653| 204848| 16.13

Total 13513.7 | 4446.0| 15967.5| 50290.7 | 35814.0| 7149.2 | 126982.0 | 100.00

% 10.64 3.50 12.57 39.60 28.20 5.63 100

fr il BB, X NSO T XL —NE D 25.7% ICH D, . ERL
b pEZET 222% TH D, T AFEEIIBIT IR LRERZFNAF—FH T RALX—FE
D 39.6%% 5HTWD,
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Table 5-5: & 7 % — LGS D RERE ] O = 3 L% —ffi il &

Temperature Final applications Fuel /FjV Electricity Totals Share %
P1] P] [P1) [%]

<70 Boiler and pipe losses 7867 0 7867 | 6.1B5575
0-120 Preheating and boiling 24592 496 25088 | 19.72591
40-250 Drying 15551 689 16240 12.769

Evaporation and concentra-
40-170 tion 5759 0 5759 | 4.528121
40-100 Destillation 3755 0 3755 | 2.952439
300-1000 Burning/Sintering 12444 24 12468 | 9.803197
300-1000 Melting/Casting 2827 2458 5285 4.15543
70 Heat up to 150 *C 345 10 355| 0.279125
150< Heat above 150 *C 1187 a4 1281 1.00721
NR Transport 605 0 605| 0.475693
NR Lightning 0 2758 2758 | 2.168529
NR Pumping 0 3665 3665 | 2.B81674
NR Refrigeration/freezing 0 3053 3053 | 2.400478
NR Fans and blowers 0 6387 6387 | 5.021898

Compressed air and process
NR air 0 4093 4093 | 3.218197
NR Size reduction 0 1599 1599 | 1.257243
NR Stirring 0 709 709 | 0.557464
NR Other electrical motors 0 8545 8545 | 6.718665
NR Computers and electronics 0 474 474 | 0.372691
NR Other electrical users 0 345 345| 0.271263
50 Space heating 16436 416 16852 13.2502

Totals 91367 35815 127183 100

M Boiler and
pipelosses
18% M Preheating and
% boiling
0% M Drying
/l | Evaporatiop &
concentration
1%
1% MW Destillation
1%
e M Burning/Sintering

Figure 5-4: 7> ~—27 OREETOTu® 2 T L O 32X —F]H
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Table 5-6: 7> ~—27 OHRIEE ORI X —L Tubv AT L O RLF—F|H

Pulp Plastic Non Con-
Mi- Tex- and Che- and metal- | struc-
Use ning | Food |tile | Wood | paper | micals | rubber | Metal | Other | lic tion Total Share
(] my | My ] [m [ m m ] m LE)] (11 ] %
Boiler and
pipe losses 356 | 3136 | 137 751 393 | 1557 341 837 224 27 296 8056 6.3
Preheating
and boiling 235| 7011 | 418 168 199 | 14032 202] 1756 a7 26| 1015| 25159 198
Drying 466 5747 186 1615 2080 1190 232 1035 115 40 2920 15626 123
Evaporation
& concen-
tration 2033 4025 o ] 0 478 [H] 0 0 0 0 6536 5.1
Destillation 0 567 0 0 0| 3188 0 0 0 0 0 3755 3.0
Burning/
sintering 165 0 0 0 0 0 0 27 0 6| 11930] 12128 95
Meiting/
casting 0 0 0 ] 0 11 1184 | 1682 349 1154 905 5285 42
Heat up to
150 °C 0 94 32 39 0 190 0 0 0 1] 0 355 0.3
Heat above
150 *C 0 586 1] 58 0 0 0 281 0 128 220 1273 10
Transport 96 144 3 109 51 10 30 91 33 5 33 605 05
Lightning ) 571 78 201 295 212 194 794 294 33 72 2758 22
Pumping 81 1315 a1 61 320 1447 84 175 38 33 69 3665 29
Refrigeration
/ freezing 0 2016 Z2 '] 65 623 241 55 51 0 0 3053 24
Fans and
blowers 75 1566 B4 964 409 567 291 1127 486 140 677 6387 50
Compressed
air and
Process air 18 596 6L 386 186 1343 222 779 276 127 98 4093 3.2
Size reduc-
tion 45 290 0 47 154 53 65 r | 18 7 879 1589 1.3
Stirring 0 114 1] 0 54 481 42 0 0 0 19 709 06
Other elec-
trical motors 69| 2212 235 623 824 635 289 | 2096 809 120 631 8545 6.7
Computers
and elec-
ronics 0 62 1 39 215 14 33 53 58 0 0 474 0.4
Other elec-
trical users 0 0 0 ] 0 0 25 298 22 0 0 345 03
Space heat-
ing 47| 2540 ) 227| 1996| 1371| 2154 1010| 4816 1741 164 712 | 16777 13.2
Totals 36096 | 32591 | 1506 7057 | 6655| 28186 4484 | 15909 | 4611 2011 | 20477 | 127183
29 256 12 55 52 22 35 125 36 16 161 100.0
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5.3 it

(1) pEZERDL

AR, &R, PEEITT v~ — 7 OREEOR KM TH L, Lol (LFEEER
FEET=XNAX—FHICEAL TIeBEXEL B L TS, E— MRU7TOEANIZEL TL,
RN, (L%, EREENROAEN R RV —FBEZTHDH, b — MR TOIKIT
TUw—J DEXTITTNTIERE 20,

(2) Pk
ROEELPIT, b — PR TOBENIRFNR2MRA 25252 L Th S,
IEADEFFIE S« S HIZ, EENDOREBEOMBIIHEFMT 5 Z LITEAZ YT
DMENRHY , T ro~— 7 OBHINRE ki s 722,
IR R L RO AN R A 9 T L BSEHICB T HHRER L 2R D,

5.4 ik

1 Energistatestik 2009, Energistyrelsen (Danish Energy Agency),
ISBN 978-87-7844-872-9

2 Kortlaegning af erhvervslivets energiforbrug, November 2008, Energistyrelsen
(Danish Energy Agency). Elaborated by: Dansk Energianalyse A/S; Viegand og
Maagge A/S

6. 77 A

6.1 7T ADITRLF—

2007 £, 7T LV ADTRX—HEEIL, 154Mtoe TH - 7=, BREHER] Dk 3L
—IEEIT, A 24%, BEX 24%, H A 20%, FEARETRALF—T%TH D, HKEIHEERE
1% 570TWh (2007 4F) T, EOWFUTIR T 77%, FHAFRBZ= RV —T%, Ak 4% Th
%o 2008 FEBUF B EEEHEMEIT 6.15 =—1 100kWh TRN CTldi b2 Th 5,

BAE TR VBT D EEXEN O 2 FIA X 2007 4T 22% ThH Y | IE#S 33%.,
FREN 27%. Y —E A 16%, JB¥EN 2% Th 5, FEXELMD CO2 HEHEIZ, 2007 £ T
95.5Mt T % (34%Elhi, 17% T R/ F—pE¥  14%FHE),
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Renewables *

™ 1 soines

Derived heat & Industial | 3%
waste
0%
Electricity
24%

Gas
20%

Oil

Figure 6-1: France final energy consumption by fuel 2007 (Mtoe)18

Figure 6-2: France final energy consumption by sectors 2007 (Mtoe)

Coal o5

Figure 6-3: 2007 5D 7 7 > A 2K D3¢ E E:(in TWh)
Figure 6-4: 2007 =D +t% 7 % —f7#? CO2 HEH & (Mt)

6.1.1 77 AEEIIBITAZ R )LF—

Gas
4% 1% septher Power Stations

Agriculture,
Forestry,
Fisheries Other

Commercial 22% 16%

/ Institutional
6,9%

Energy
Residential

14.2%

Transport
34,3%

PEZELBMD PR T DR BERIR A A3 25% T % (CO2 HEHI & TIE 24%, SO2 T 78%,COV

T 44%. NOx T25%Th %),

7T L AIZET D 2008 FEDFEHITEIT D EAK TRV FX—IHE DO FE/2EMIE. B 26%.
BROM 17%. B hh 14%. #h3E 13%. gk 12%. #3017 10% ThH 5,
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Mechanical industry

Other non-classified

MetaCthers industries Iron and steel
a% OF 17% 17%
Pulp and paper Chemical
10% 26% I
Engineering and A
other metal indi
12% 10%
. Chemical
Paper and printing 21%
Steel Textile, Ieather?l‘hd
Mineral industry 17% clothing
13% 1% 5 .
Food Non-metallic mineral
14% Food, drink and p“::fs
tabacco fuels)
13% 0%

Figure 6-5: 2008 FFDPEER DY 7 Z —fHO ko 3L X —14#
Figure 6-6: 2008 4EDPEFER DO 7 & — DO Fif&k = /L ¥ —H% (Mtoe)

100 —_— —
% b g—r £ -
ol A |
0% { —
Bu%“ ' - |
- _
508%
40%
30%-
20%-
10%-
0%
chemizal Metsl Feod Msterisl Fulp and pap Goods Others
industries
130 TYm 112 TWh 59 TWh 52 Twh 45 T 35 T Z3Twh
Flectricty Gaz = Sclid fuels FLel ol Seam  © Ofhers enegies

Figure 6-7: XA TO® I ¥ —fFDO T RV X —HE
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2009 FIZBIT DEEOT XL X —HEOETIL 15.9% DM ((THEICKFLTH?) T
2008 F-D—1.3%IZ7e > T\ 5, #EJE T¥#EN-28.2%, {LFTHEN-102%, 7 A THEN
-15.9%, MEFTZE (BA 2 M E) 23-13.2%, #H/ L7 T#ENR-101%ThH D, Bhh L7
INRZFNE—HEEICBONTLEL TS (B2 IZWETEII+11.6%TH 5),

BB, 11% D (BRI T-24%) . T ATHEH-3.4%., EEHE3-7.5%. £ /R )3-24%
(72726, SRHZES VT THRD 10%%Hi->TW\W5) THD, FERET X — 3
HADOZ XL —HED 1% ThH D, TXEAXF—0 T0%LL ENEL L Tlibh T 5, EH
TIEL 29% 3R A T — 17%IMEERE . 16% 2 RBEF T 5, B ) & FEEE M OB HE
D 70%% DTN D,

Boilers
Chemical reactions
Furmnaces
Motors

HVAC

Drying
Electrolysis

o Air compressed
B Building warming
m Cold

O Lighting

0 Ohers uses

B om0 OaOm g

15%

Figure 6-8: 2007 fFO =R /VX—{HED X A 7

100%
90%
B0%
710%
60% 4
50%
40%
30%
20%
10%
0%
Chemical Metal Food Maderal Pulp ard paper Gooms Others
Industres
130 TWn 112 TWh 59 TWhH 52 TWh 45 Twn 35 TMh 23T
Boilers Chemical reacliors Furnaces
Molors HVAC Dming
Alr compressed + cold Electric &l production Dthers uses tnot boilers)

Figure 6-9: fE¥t 7 X4 —TOF R R/LFX—HE
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6.1.2 77 U AZBITDHEHXE — b OHEAN

I T, BIROLBENE L BBRORAICOWTIRRD, 7T AT R F—HED
SIFTIZ X B & RFEHPHAS 0-200°C D 7 1 & 226 5 & R /L X — 1 I XIRE P2 0-70C
DOEENZLERT 101512 b 705, £ 2 C, lEHPEAN 7T0°CLL EO = v X —FHIZ 20N To
PhERGET, EEHMATT7 7 74— 1 0DEZRNT—ZERT 5 ECTEEIIRD,

m Various industries

170000

— E===_ mPlastics tranf.
480000 1 Rubbers
140000 @ Pulp & paper
30000 o Textile
§ :20000 1 Ships building
o 7 Automotive
§ :m 1 Mecanical construction
f 1 Metals
g 90000 m Phamacy
g 80000 mFibers
5 70000 RE— m Other organic chemistry
° 60000 mPlastics
5 50000 m Other basic chemicals
40000 @ Plastics fabrication
30000 0 Glass
20000 - m Engrais
10000 - m Ciment, lime
0- T (1 Minerals
0-100 100-200 m Non-ferrous mat. production
Temperature range (°C) @ Iron first transf.

Figure 6-10: 27 DX pE¥t /7 ¥ —CTOFrnE A= RX L F—~v—47 v |
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un

@ Danes

m Sugar

[ Other F&D

[ Minerasextraction
mbhon B stesl

@ oo first transf.

m Nonderrous mat. production
O Minerds

mCiment, lime

mEngais

OGlass

o Plastics fabrication
mOther basic chemi cals
@ Plastics

W Other crganic chemistry
mFibers

@ Pharmacy

O Metals

L Mecarical construction
CAutomotive

0 Shps building

o Textile

BPUp & paper

Figure 6-11: 100CLAF D7 0 A THO T R /LX —HE D 7 X —fD/5 A0

\V/

I

1 Dairkes

| Sugar

0 Other F&D

1 Mineralsextraction
Wion & stesl

@ Yon first transf.

m Nondfsrous mat. production
) Minerals

W Ciment, lime
@mEngais

0Gass

@ Plastics fabrication

B Other basic chemicals
m Plastics

m Other organic chemistry
W Fibers

@ Pharmacy

1 Metals

1 Mecanical construction
1 Automotive

0 Ships bwilding

0 Textile

QPulp & paper

) Rubbers

Figure 6-12: 100°C~200CO 7' 2 A TCOZ RN X—{EE DX I X —FHD o34
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BHTRAF—HENKENT B2 RAERITRT,
S RARIRELE B A X D INECT, 0°CCH S 100°C OB DRI RIIZNIENT, BN T3 T
nTnb
- HJETT, 100°CH B 200°C D MR Z I CRUEESE Tl T D

30

26 1

20 4

15

J"lllt

Paper Sugar Automotive Plastics Che

Market share below 100°C (%)

o

Figure 6-13: 100CLL F COWHEED LN T DDE 7 X —

40

15 1

10 4

i llll----_

& F
Q c’,“é‘\ dst

Market share between 100 and 200°C (%)

6 ‘9
& °6° ‘o -\“

Figure 6-14: 100°C~200°C TOWHEED L9 >DE 7 X —
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ERIRER TS L D12, 0-100°C & 100-200°C DR FEFPH Tl 3 SOEM 2R I12 4 <
DEZEE LTS, ZNOOHEMT, v— N7 O M5 CEEI e iast 2 75
M 5 LER B 5,

- BRI TN — G LIEERGER B E D (FEIC 0-100°COFFRIZH D) .
- AWICFEFEETT T AT v 7 OB R E b,
- RPE¥E (FIZ 100°CLLE)

ZIH 3ODREEIL, ENO T ot ZMBAO =X —{HED 64%% HOTW\D, flld
P EIA D3N S VAR EHIPA TIX 100-200C ThH 5, D EREBMICITAE, AIK, & A
vOMNRGE, BEVETTE, T E L SN TS 5,

Me chnical "'“h1z”um Others
L]

Melting_ operations
L

Chemical o _ Drying
reactions —— 25%
%

He at treatment
10%

Dis tillation &

Liq. & gases
¥ —— heating

Evaporation & 35%

concentration
13%

Figure 6-15: 2 TDO &7 Z—|ZE N T, 100CLL TO T B A TOZRAX—HED 1k
AAg: D oA

2ODREFRHOZNENDS, =XV F—HEDEMNICL>T12F L2 O50FHEZ A
TR EIND,

RO, =RV X—IHE D 35%H 100CLL FTH D, KM T 0¥ 2T HEER
THRLF—D 4T% N RN TETHE SN TN D (4.6kWh), T 633 % —HliE i,
fORAMMTO T 7 & ATEFENZ /31T B, AN —8GE BT 2 IRIEINE O = 3L X —{H %
T A RO T R TORBSMTICH T 2B LY b2 S0 (oK),

- FEHEIT, 100C & 200C D =RV F—{HE D 39%% 5O TWD, W MEE e kL —
D 62% NI TIHE STV 5D (17TTWh), £72, BT ETIE 10% TH 5 (Figure
6-16),
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Mechnical
Metals heatin
» 9 operations __ Others

= Melting 3%
Chemical %
reactions
6% Drying
39%
Heat treatment
15%

Distillation &
extraction —

1%
Evaporation

concentration
12%

Figure 6-16: 2 CO &7 # —|{ZH\ T, 100C~200CTHOF rE A THOZR/LF—HED
7'ut A O

BN, AL, SO 7 vt X COWEE TIHREFHHAN L 0 b Z L3 mhotz,
SMEIEIZEN OLEE DR A/ N L, 2EE 1 52720 O 2 @ RIFHE 2 729,
ZDOHETHE O NTEITREOG A LTS 2 DI 5 Ha i 3ERS LB D,

VHT HP (Very High Temperature Heat Pump) DZ&¥EaRITfE 9 Z & BT X HPEFEHEL
BROFMMPZTANT 2 Z LT LV, 28780, KHE, WE LAY TFRRE, BENR
{HBNTHRV, ITH b 53, VHT HP 23 U — X THA LT < FHiARD Bt
TW5,
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Table 6-1:{REH = L OETR E — FR > 7 ORI 072 00 5 OB

Temperature Application Consumption Number of Average unit
(TWh} units in power (MW
France of heat

Dairy, pasteurisation

Dairy, cleaning water

Various food processing indus-
, heating of liquids

Dairy, pasteurisation

Dairy, cleaning water

Miscellaneous FPI, heating of
80 - 89°C liquids

Miscellaneous FPI, th treat-
ment: cooking food

Paper, d

Temperature Application Consumption Number of Average unit
(TWh) units in power (MW
France of heat

Dairy, pasteurisation
. Miscellaneous FPI, heating of
. liquids
Miscellaneous FPI, th treat-
ment: cooking food
Plastics, chemical reactions

Miscellaneous FPI, th treat-
ment: cooking food
100 - 119°C Plastics, chemical reactions
Other organic chemistry, chem-
ical reactions

Miscellaneous FPI, th treat-
ment: cooking food

Miscellaneous FPI, sterilisation,

appertisation
120-139°%C PP

Plastics, chemical reactions:
make up

Other organic chemistry, heat-
ing of gases

Paper, make up drying

140 - 159°C Other organic chemistry, make
chemical reactions

Other organic chemistry, make

up chemical reactions
160 - 179°C

Other organic chemistry, make
up distillation
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6.2 7T AIIKTDHHGME

T UALBITLEXERE— NRUCTTGERANDL L 2 OO EREHENH D,

s BAfY A 7 e — R MVR BNAL B STV D
P A 7 e — PR FITEERITEDNTVDE D, BEO TS CIE+HoIZlRE I T
WD BTV,

VRK%LTM\#ﬁm%<®§lﬁ&ﬂﬂﬂﬂm$ﬁ’ ICRZERMEFIZ VT
HATEXT, SHTH, Ao— (F—X2ED & XITEAL LD %Ltm)%%77/%%

Wk~ = > TMVR OEANREALTND,

A A 7 v — bR TITOWTORRPLTEE LV, 80 FERDHE DV 725 90 FERDATDIZ
DT THONDE — MR T B RA~OM A & L CEA ST, EDF ONEEEHE
s & AM LIRS B W CEE MG IR D Z L 2R L TW0D, L, ATyl
BRETIIE — MR T EIOBE NI RSN TORY, L, fal OfbAREHER o &
= CO HEHEA~DRELOEE VIFEEICE — PR T OZRIVF —WRRT v Vi
FRRLAEMRL TV D, it OO, 225 IV TRGD TWD, FFIZ
AN —BUEIZB T 2R CARET 5 F 7 —kfids CT XL F—REIEICHEITR > TN D,

AR, E— MR TIE, B s BEESMTM (RA, ¥ -G A0, BEE) TR
HZENTE, £ifbhtan, PC 7ty h—0oEMATHROND, LrL, Z0HD
FIAIZ, SIEAKEESCEYOBEEIZR SN TWD, THP OBRIZL DR T v v VT IEHR
[ZRE,

6.3 iEH~OREE

FEEAE— PRI HGORBICIBN T, BEOHEBIZIE3 2d 5,

(1) FI2EME . 77 ATIHEEZNERTHSA ANy VT 3FEL T THD, 77

DEKELEDIEFITENND L WVWo T, Z0FI5E%E BiF 5 2 LIFEETIE Ry, E— T

R 71E COP 3@ < BBENE O EFIZRIENS BV, Hollid, MRS O IEFERBL T A e —
R T OREEMEICIREE & e > T D,

(2) HREOXKLN : EEIIRA T—D LT — bR TDOZ Eambiwn, %onE
WHEBIZFRNT 5 Z EDNHBEE~OEEEEST L DOICKEICR D,

(3) M=o =TV v IO RM : EETnv A — MRV T EZEATHZ
CIEEG TIERY, b— MR, BugHids, CRIREIL— RS v G &
DML BB S AT L DDEE E 70D, AR, 77 ATIEEEMNE— MR 7 A5
ETDHT V=T VTR, KOND A — D —INEHIRKEEET D TOT T —
AR OB E — FAR S T 2RPEL TS, UL, EXETrERICERE, E— MRy
TOBANZHAD ZENTELRITBAED & ZAFELIR,
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ZOEED3IODXA TIE, ERRIZITFHEOOWNTWD, FlgstEom FIZEX 7T M
B oM EELEE L, RKTHIFEE~OL — MR EANIFEEZMH -7 H MO
TV T NS ENEE TS,

7. R4
7.1 FAYVIZBT L= X —FIH

KA V2B 5 — R FVF—{EEIT, B\ E 20 FH, KX 7228 ki3 72, Figure 7-1 13,
ZOEAZRINTZ b D TH D, 2009 F-23x b/NSVEIZ R > 72 D%, BRFEHEICKE <
BLTWD, ZORET, 2010 FITRENPRELEETHE T, KA YD GDP X 5.1%(K
T L 7-(Statistishes Bundesamit 2012).

16.000
14.000 m gas
12.000 m oil
g 10.000 B lignite
& 8.000 = coal
|§ 6.000 = nuclear
4.000 m water and wind
2.000 = other renewables
0 LA = N' e I 2k L ®other
REEE2HN8885888885888¢
Figure 7-1: KA Y DT R VX —JFED 1 IRT= X /LFX—&
final energy demand for heating gross electricity production
5,095 PJ (2010) 2,261 P) (2010)

nuclear

coal
9%

. natural gas
oil 14% 22%
gas
44% oil wind
1% 6%
other ——
wats
% N\ B I- o
renewables __|
8%
district

“..’/Jg?

9% 10% 3%

lignite
23%

Figure 7-2: KA Y COREFEDOTZDDTX)VF—FE (£) &, =R —iEDOREE ()
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2010 F-DO—RWTZF/LX —{HE 1L 14,044PJ T, 1T & A EMMEABREHZ X - TSR ST
W5, TEAX—I v I AERDLE . HAN 21.9%, AN 33.3%. B 10.8%. 1R
25 12.2%. JLF-F175 8.8%. K LJETINN 1.8%., MOFFERRET RV F—78 7.6%, fthod>=
FNF—IED 1.9% Th 5, Figure 7-1 1305 1 OFERICHARRET RV X —DE| G EHE
WIZHMLTWnWA Z &R LTS,

Btk 2L R — I 5 5 FERET R —DEIS 1T, 2010 D 8.1%IC F THIM L
TWo, LinL, £2350 213AbAREIORBEICHF L T\ % (Figure 7-2), #ENE

125 B A ATRET 2L E—JEOES 1. 2000 ED 7.0%7 5 2010 4ED 16.6% |2 F THY
WLTW%O;ﬂlibC%%ﬁi®ﬁ$&i6%%&ﬁdﬂ%5&%&hd:ifﬁ?
LTw% (UBA2012),

BT R X—HEEHIT 4 SO FETMSEE NS,

- HB5/—E R
* KIE
- JE i
2010 40 KA 7 DR H L% —{3e1E, 9,060PJ T el eneréy demand in Germany
bo, HEH, R, FEMMAOEIEGIT 28%RE TIXIZIFH -
Lieo T, 5 & —E AR zoRans 5% et
THERKE LI TUWHRN, 28,2%

Y. 15,2%

Figure 7-3: KA Y TO& 7 ¥ —HDRET R LT—HE

7.1.1 A Y DFEEDRET FRILT —{HE

AT RV —THE T, 1990 RN KA Y OFAIC L o TRFDEIR LI Z &2
FRBEHTHEA Lz, R Y ORKET 2 LF—HEIL, 2,300PJ 725 2,600PJ D] TIEIX
—E;%@LTDé(E@m74)2%9$ TN 72 o T DITRFHI R fatlc L 5 b DT
H5, k10 FH,. FEMET LY — & B OB ST b McsmL Tk, —
FCHaREAHOFIADEA LT D,
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Figure 7-4: 1990 4725 2010 0D R A Y FEFE TORME TR X —1HE

2010 4ETD FA Y DREZEFI D ks — X —{HE 1T 2,542P Th 5, ik b K& 2EIE
X, 7ot 2E(1,666PJ65.6%) DIZEETHI A SN TW5DH, R THEM T % /L X —
(533PJ/21.7%) . &5 (196PJ/7.7%) . HAW(38PJ/1.5%). fE#H = I = =/ — < = v 5l

(ICT)(82PJ/1.3%) . Wb final energy demand of the German industry

hot water 2,542 P) (2010]

(23PJ/0.9%) . 7 v & X &% Al A
(18PJ/0.7%) R space heating

7,7% e
climatisation(17PJ/0.7%) . ighting @

1,5% =
Figure 7-5 13BN IO 3% (7 g

mE R BE. M) s

mechanical_—
FEFETRH D e = R X —HE energy DRXCESE AL
21,7% : 65,6%
D4 §7\@ 3% 5 HOTWNWHI & process cold_—
. 0,7% climatisation
/j—\‘ LTI/ A éo 0,7% *) ICT: infarmation and communication technology

Figure 7-5: 2010 FEO RAY Ok )X —E0

7.1.2 KAV PEHEDOENG

RA Y PEEOBER L, 2010 412 1,883PJ (272> TW5% (Figure 7-6), i, {bf
PRERS KA Y RIKTRIEEK TRV —HEDLE LD B> T (Figure 7-2), #x
H % < LN TV D = FLF —JRIT T 2 (861PJ/45.7%) TR\ TH 1%(401PJ/21.3%), Hisk
LS (160PJ/8.56%) . 71 (138PJ/7.3%) . A i1 (126PJ/6.7%) . 3 /L Al fE = R /L ¥ —
(104PJ/5.5%), D= 3L F—JF(95PI/5.0%) DIETH %, , FEEBAFEIZ SO 5 HAFEE
TR —=DEIGIE, DTNITHEML T D RFEEHMICHFE LT 554 (2010 4,
12.4%) 12D EX DI/ s,
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heat demand of the German industry
1,883 PJ (2010)
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: 45.7% oil

other____ % L / gas
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Figure 7-6: =R /LX—JiZ & D 2010 4ED KA YV pEE TOEEHE

PEEBETORE 28 L7278, Figure 7-7 Th 5, SBAEENAL R LHETHE
FEC, IRWCHAELSFRGL . BS - NI EENFEOTWD, &BAEE CTCORORBEITIT
FZEAEDRRAREFS>TND, KRBT AIMOERIZB W Tib REAREEZ ED TS,
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-
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7.1.3 PEEM = 1L F —filifk
Figure 7T-4 ICROLND X DI,

Table 7-1: FEZESYEF TO T 1)L F—flikg DZE

KA Y PEZE DT 3L —HE TR 220 £, 12
—EICHERE L TETWD, T EIIRRIC, EEO RV —likIL, 1990 FRicHT
T LTV BN 200 4EIC A TS FH LIEH TV A,

Final consumer prices for industry
year heavy fuel oil light fuel oil natural gas electricity
[ct/kWh] [ct/kwh] [ct/kwh] [ct/kwh]

1991 1.04 2.07 1.47 6.91
1992 0.94 1.78 1.38 6.96
1993 0.92 1.76 1.32 7.03
1994 0.96 1.60 1.27 6.82
1995 0.97 1.52 1.27 6.74
1996 1.07 1.88 1.29 6.62
1997 1.08 191 1.39 6.37
1998 0.91 1.50 1.33 6.05
1999 1.07 1.96 1.27 5.34
2000 1.72 3.24 1.69 4.40
2001 1.53 2.97 2.14 4.89
2002 1.68 2.71 1.95 5.15
2003 1.70 2.81 2.16 5.79
2004 1.59 3.22 212 6.19
2005 2.21 4.32 2.46 6.76
2006 2.69 4.85 291 7.51
2007 2.62 4.77 2.77 7.95
2008 3.59 6.29 3.36 8.82
2008 2.78 4.16 3.15 10.04
2010 3.60 5.33 2.93 9.71

Table 7-1 13, fx b BE R = 3L F—JROfM% %2 1991 4£25 2010 F L TRLIZHDTH
%o 1991 FEOEIEFE DR & it LT, 2000 4 £ TOEXEHIL 36.3% 72T LT\ 5,
L2>L 2000 4E B EF L T2, 2010 41231 5 FEE MBS R 9.71ct/kWh T,
ZDOfEIF 1991 £ L 0D b 40.6% 721 @< 7> TV D, T LAl offikg EH (FElh, &
M, RIRHTA) BFEKT, ZOMICHRY ER LD TH D, 2010 40O KIXHT A ik
2.93ct/kWh(+99.7%) . 81 2% 5.33ct/kWh(+157.4%) ., EiH7AS 3.60ct/kWh(+244.8%) TdH %,

Z DFE CHEHALZ .

RA Y OATEEIT 42.6% 72T ML T\ 5, #E#l72@hM % Figure 7-8 12

R, TRAF—MEITER, SOITHNT 2 & PHREND T LD, ZX VT =%
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mOLEMOTHEEITE bIcdEEL TV EBbid, LrL, E— R R 72O TO
FRFEPEIL, BRE W AOMREI N EERIEE L 70D, BE10FEERDL & TAREITER
BHer o bl ERLTEBY, 2ok TERA e — MRV TRERICR>TWD,
Z OfEX, FEFERIB T A DAEFENIERT 5 Z & TRERITWIRT 5 ATREMER H 5, T
LT, 1RO T AR T ABEER O — AR TR KRT HZ LI2b 72D,

heavy fuel oil light fuel oil
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Figure 7-8: PEZE/SEF TOTZ AT —flits DEE L 1991 FF 4 N— R & UTe— XAV 72 A& 5
a A FDOEE

7. 2 RAVIZBT TS
7.2.1 KA OPEEERM

FA VT, LERGEZRECH LT 2EEEFLE L THLIATWD 2, BEMMIT N A
Y 2R GDP2 Jk 2960 fE=— 1z (2010 4F) @D 24.7% (5,480 fE=>—12) [T X 72\, Figure
T-9NTREND LI, P—ERH M A YRFORRKOEEEZEDTWD, LorL, R
A O I & Z O RA L TvD 1,280 (B —(2010 ) DOE 5 BFE, FICRIED
iz k> THEh ST\ D,
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Structure of the German GDP
2,296 billion € (2010)

0.8%

m agriculture, forstery, fishing
m producing sector (without building industry)
® building industry
transport, trade, hotel
= information and communications
® insurance and financial services
W real estate, renting
B company service providers
public services, education, health

m other service providers

Figure 7-9: 2010 4@ KA 7 ® GDP DOHERL

KA Y RHFIT, F/AAEEGCMEIC L > TE2 6N TW5D, SME 1%, HEEEED 250 AR
T _EIFAMER] 5,000 F—a D429, SMEs 0520 EiFix KA VRS ERD
e kD 371.8% ThHh b, BABEKTCIIEEMNE D 55.1%% 5D T\ 5,

7. 3 FAYVEEIBILb— MRUCTHHOEWRART v

RAVICBITDEEME — MR T OEMRT v v Ve b LR EETR M ¢ o disl
727 vt A DBFTEE L GHTT 5 2 & TRO b,

Table 7-2 1%, FEFEMM LIRE LK DEINART v V2R LI D THD, 2D
KOT—XZX, Figure 7-10 D7 7 7 NOAER LT b O TH D, ik, BEE, &M, 1k
FREEN SOCE TORWEE THERWART Uy LERF LTS, T OIREIIEREDE
Ao T —FRTICL o THAETE D, 80CU LOBREKDORT v v id,
271.65PJ/IF- L s S BV TV D, FOMEITEEATED 14.4% Th 5, IRED 140CLL E
THEIET O EEE — PRV IR D ERT v VITFEFICTREL 2D, &5, B, 1k
ZTETHREND, 140°CE TOREEMBADENRART > 2 v Lid, 598.82PJ 4 & Rkt
BNTND, Zhid, FAYORFEED 31.8% ThH Y., NAYVEEDRKT FILX—THE
BIRD 23.6%IZFHY4 T 5, Figure 7-10 (IFEEE — FAR 7R, (b5, BRESE TR
RRT UV R ANRDLZEERLTCND, TORT VX O EREMNE, BEEICE
TR (XA —) HE, W RO TR, MHEERICR T oS A, B A a—
AHEHEDPENE THE, TR TRICB T DR = F L U e S LAE TR TH D (Blesl
5. 2012),
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Table 7-2: KA Y TOEF#EMHE — MR T OHMHART v v v

hot space PH 70 °C additional PH | additional PH | additional PH
water heating 80°C 100 *C 140 °C
Plfa Pifa Pifa Plfa Pifa Plfa
Food 7.72 21.19 8.28 8.11 15.26 84.64
Textiles 0.42 6.74 1.98 0.24 1.46 4.55
Wood 0.18 1.45 5.41 0.00 0.00 0.70
Paper 0.38 9.89 3.85 0.00 124.04 0.00
Printing 0.31 6.66 0.00 0.00 0.00 0.00
Chemicals 1.80 21.92 8.35 2.21 11.98 84.53
Plastic 0.49 8.85 14.86 0.00 0.00 0.00
Machinery 3.25 49.23 0.00 0.00 0.00 0.00
Automotive 2.28 29.70 7.15 0.00 0.00 0.03
Other 1.68 36.37 0.72 0.00 0.00 0.00
Sum 18.51 192.00 50.58 10.56 152.74 174.44
PH = process heat
160 -
. [ llddiﬁonal PH 140°C
' | madditional PH 100°C |
= 120 - | Dadditional PH 80°C
a mPH 70°C
B 100 - | Bspace heating
5 mhot water
Rl | ") PH=process heat
£ o0
40 :
zﬂ | . I I
58 N . = 5 N ..
r 2
L N A 2 I I I R B
b . = o £ o Z E
=4 o E ;
S E

Figure 7-10: FA Y TOEFEMt — MR T OHEAHIRT v v L
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7.4 RAVICBITDHEe— MR TiY

KAy Clide— MR ZIIBRICFESRPICB W TAS B L L TWD, FRIH LWEmIC
t— hARUTRHEE SN TVD, 2010 FITIFFEEHEFEIZ 612,500 5D b — R 703K
FESILTWA (Figure 7-11), T RARBERA 7 —1%, EEIEFH SN TOHEMESGETH
L, b= FRUCTNZEOHER Y =T 28N >oH 5, 2010 4E(21E 51,000 B DIRIETH
ST=OH 2011 21X 57,000 BIZE THML TV D, T HOY50E, BYRIC KA &6
LTW5,

German market data for heaters
612,500 sold units (2010)
low temperature

oil boiler
6.1%

condensing oil

,/ boiler

9.6%

heat pumps
8.3%
biomass
3.1%
gas boiler
15.9%

low temperature
gas boiler
2.1%

condensing gas /

____———condensing gas

boiler (wall = :

d boiler
mgllu;t‘: } (floorstanding)
- 3.2%

Figure 7-11: 2010 Fk5¢ STz KA Y DR HEER TS

FEEME — MR, L, RA YT THRIHAREIC /> TETWD, ZThbot
— MR AIED RERANRT—Z2FE, FEAICHF SO LY iR L~V TR
AHETH D, BRADBEEEME S 35Dt — MR T OME A kI R245fa,

TR T RS T BfocBRAERME — AR FIX90CE TRHIRETH D,

- R245fa : R245fa 7[R URHEEZ B T 5 miREAEW A > 78— FAR 7T 100°C £ TOIR
EAEGDHZENTED,

- COz: COz BE— FARUFIF, b LIKDIREZRIED b RIS HE O 2 DI 5 D THILE,
BHEPEV, 2L 90CETREEZRD LD, 130CE TOIRE ThIUTITV Ik, i#
RTEXHTHAI,

t— MR T OB L AT O E KR 57212, 149 O R A > EFEITk L Cih
EERELT, ZNDOMRERZY =TS NOEEFEZOLEIIN, RET2 00X T
v ORI, AT v AL, 149 REOT X TICEFZ Lz, Ei CEMICE AT
KBRWEREETa T2l MIOWTOFHREE A—LTELNDLDEELRT HEENH -
T AER 149 BED H B 25 ENERIREZE A — ML > TRE LR EZ TR LTS,

_92_



Telephone - replied m Telephone - not replied = E-Mail - replied m E-Mail - not replied

Companies
(Sum 149)

0% 20% 40% 60% 80% 100%
Figure 7-12: B ~DInEH

[ #H DIFIETNT(96%) N ELRNE — R FOEAZFHE L TIHY, 28%NH AT
Ve — R TICOWTRENRH D EDZ L ThoTz, WK (sorption) & — hAR 7D
WAL FHEIL L OB T,

FEFE— MU TOERBEHERTHY | FIEEDIZLEAENE— MR T AT A
Z ZEINEN (96%) R AEPE (84%) [TBEAL TW5D, 16%IE 7 mE ZREDAFEIZ L — |k
Ry TH#BEICEAH D WVITEFHE LTS, LL, 2O —A0Y01E, 7 ak A8 E e
EDORGAEFERIHES LD L Tholz,

INLORREZTLEDDE, BE— bRV IEEITEWVEEO HIIZIGHT 2 Z E 0300
STz, [EIEFHD 88%I%, HE L~UL) B5CE TOFIMA T, 60%2% 75°CLLEDIRE TH -
Te— bRV TEZFHLEZZERD -T2, —~ ADRIZEFEZ TN, QOCHORETT V=T
t— MR T OEAZBRT LTV,

FEHIZE L ORFEN 50kW LT/l e — MR TV 27 AOBAEZRFT LTS
T, [IEHD 20%1% 800kW LL_ED KLY 25 K Z kst L Tz, Figure 7-13 1%, FEIC
ONWTRENSDEEHRTH D,

<20kw |

20 kW to S0 kW |

50 kW to 100 kw '|
100 kW to 200 kW |
200 KW to 800 kW |
> 800 kW |

0% 20% 40% 60% 80% 100%

Figure 7-13: t— FR U 7 REOREN S OEIEFER

7.5 BFIE L SCHER

1970 FARD A M fEREI X =1L F—HIFEDBORR R BEME 2 725 Lz, = R)/LF—{iitk
DIEIRD EFHIL, =RV F—R T — L EE N, =RV XF 87 V—T OIEEIZ LY
B O7my 7 MRS, A=A F—HITOF T, £ — MR T ~DRFLR
M) REL 5T o7, Figure 7-14 1%, A Y ORBRLEBICLHEETCEMI Nz
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— FR T O TP =7 NOBROHBERLTZL D TH D, 1970 FERICIEF I2E L D
7a Y7 FOBEE S, 1980 FER oYz F DO — 7 il %2 77, 1981 4EIZiE, B— bR
VTR P RILEIC 6.76 1 2 —a [ZEFE L TV e, 1980 U E 1990 I = R ¥ —
REME T L7722 & T — FAR VT O E~DORELATIE ~ 72, 2008 4E7H b — R
TaY =l NOEBEZ TS Z ENRHR D, 2011 FIZiT e — P AR T ~OREH DS 5.12
HA2—|ZETHEIML, 2012 41X 5I28ML T\ 5,

s Money [million €] e Number of research projects [-]
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= »
§5~ 15%
%“ 12.;
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Figure 7-14: A Y TOb— FRUCFIC@lDL 70T =7 K

INOLOMRETrY =7 NOBEERBEORRERLE LT, N V5L R TENNTE
(M — MR T ORI ATRE /L SCER DI A 0T STV D, ik, BT —#X—20
REEDPHMETEDRIENIEC L DL =N AN T—DOREICLDbDTH D, AL,
“PEE+E—FRT FWRFE—FRUT ‘b= R TH T o AE” OEAT
S i STz, oW ORE R % Figure 7-15 & Figure 7-16 [~ d, X TOMEIHE T, i
SCBOBENMMR A B, FFIZ 1990 FRE LD E LML TWD Z &R0 5, 2010 4
FHE 121 FFOH LWVGRSIS KA VEEO EEMA e — MRV 7 “TRETE 5, RiETHRET
% & 2010 412 2,350 7, 2011 4E(21 2,780 HFi27e 5,

bHAHh, FIHTED5mIEIT, A F—Ry FPORBEBTHEZ TWDA, ZOREITRE
5 FHAERDE/NESL o TWND, L0 T EiE, B LW Bl 2 el T d
TR, TOZENDL, BE— MRUTICETDET E Y =7 O LRI ATREZR
BB RGN LK T b LiEsmfH T b b,
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e industrial + heat pump =====high temperature + heat pump ====heat pump + process heat

3000 -
2500 -
2000 -
1500 -

1000 -

articles (google scholar)

500 -+

u -

FFIFFTF S PSS LTS TS
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Figure 7-16: FEEH b — MRV 7O SCRAERE SR (KA V5E

7.6 PEE~DOE— FRYTEANDREE

FE¥FIHO e — MR UL, EFE, RA VTS TRHHATE S L)oo, @A
THNXIZE A ER RN, ZORMOEE & & 2 b5 HOEE % 7.4 TR _7-FH2A D
HELEOT, BDDHITHT-- T, 2008 FDOR|DOFE (Lambauer &, 2008) H2E(Z LT,
4 SO FEFEREENFFEN ST,
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(1) Fnafko R

PEET R — FRUTEMBALIZIE, 7B RAZOLOOHIZIT TR, E
¥HEe— MR T OBMARRNCET HMENERIND, BAZFDIZEAENRE— MRV
TERLEE LWHETT o 2CHALT 25k E F o T,

(2) BHlO~A 3y 7 #ifH

TN ADNR—F—[ZH_RT, E— bR TOEE A MIEW, BEDEI N2~
SELD LHEWRERINYIRZ2ZLZA TS, LvL, BENRE XI5 4L L&Y
MM EZFANDIEEL DD, IR Z DT, B— bR 7%t LR o A
R BN AL Y SEOEN TGRS (COP) 2R BL 5,

(3) WEFORL

FEMITNDEAL L, KBEELREED 1L LTEXONS, BWOEEITTYE

DAVTTANT I Fv—E LTHEREICE YT A TR THDHEOIT, HHIT, 1TE
A ENIRS FFES LTV D T ARLA M OREES 221385, PEEM b — MR T ORI EHI
RO TNDEDIZ, BEFICE— MR T HBRIRSES 2 ST E LV,

(4) BYHEICEAT 5 REORELOKS

ZEAEDEFEN, B — MRV TEANCKLERT 1 ADIRB L HEOTFE ’%?éﬂ
kA FREHEDE TR, 207D, FEEME — MR TEZHEAL THL IZOITITEGE
DB EE L 720 B & RFRDS D05,

t— NR T DREEMBTSHICE L L2WEIOBE & LT, e— MR AITI Y #ERk ]

REZRIRE N O CIZIROEN TWAEENH S, Figure 7-10 IZARHNDH KO, £H Vo Tnik
VMRS L~V O FF BT EREETFED T ENTH D,
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8. BHAR
8.1 HAARIZEBIT D= R/LF—FIH
8. 1.1 AARIZEIT D= RNF—FfFOME

AARD—REFAXF—HEIL, HROZINLFX—H{ED 4.4%TH D, =FLXF—HiHIE
Fil, RT A, ARE VS TALFBREHIR & KFEL T D, 2009 O —RT R L F—
A I E O DLABRELOFEIA X 84.0% Th 5, AT —R=RLF—itiED 45.8% Th
Do ZOEIEIX, 1973 FD TT% % E— 7 ITHEL D L TETHLHN, ZOFEIGIXELTA
TOZFNF—JFROF THRHRKEV, ARG SN THD =L F—JRDK 96% ILifEs+
D25 DEAIKEL TV D

Table 8-1: 2009 £ D = % /)L F—ifED 1 IR =R /LF —{4G

Energy source Primary energy [PJ] [%]
oil 9,866 45.8

Coal 4,452 20.7
Natural gas 3,778 7.5
Nuclear 2,465 11.4
Hydroelectricity 710 3.3
Other 280 1.3
Total 21,550 100

Other: Geothermal, Wind, Solar, Biomass, etc.
(Source: EDMC energy and economics statistics handbook, 2011)

— R T LF—REG I R ICAmERE & EAG ICEbTV D, R AF—ITHED
HEEIX, 2009%#1%%%2%533%& 254%CTh 5, EXUTIZANLF—Fx U7 L LT
BATRY, EWEEIT, B, B =, EEREE SN HiE & L CHEIME RIS
%, BRI \%W%:Aékﬁi@ﬂm\%E@4M@;ﬁ%bﬂ%ﬂ@ofméo

Table 8-2: 2009 4 D = /L X —J5 5 D Fefk o L X — 4%

Energy source Final energy([Pl] [%]
Qil products 7,355 53.3
Natural gas and town gas 1,351 9.8
Coal 591 43
Coal products 851 6.2
Electricity 3499 25.4
Other 143 1.0
Total 13,790 100

(Source: EDMC energy and economics statistics handbook, 2011)
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AAROT R VF—HEIT, FICEE, RE FRESER) . ERCo»h b, HEET,
PEXE, RAE, EROWLETHD &, 1970 FROAMMEHKYIFITZENEN 4, 1, 1 THhoTz
23, 2009 “EFEBIE T 1.8, 1.2, 112725,

Table 8-3 I%. 2009 FE DRI FME =RV F—HE LR LI b D ThH D, EXEBMHOT
FOLR—FHT . 1980 ALK, BABEICH D08, ZOFEEITELEEEN LA TREL
45.6% % HHO TS, RA LHEROLRT, £hEh 28.0%L 25.0%TH %,

Table 8-3: 2009 EJE DY 7 X — D& T R L X —H4E

Sector Final energy [PJ] [%]
Industry 6,293 45.6
Transportation 3,451 25.0
Residential 2,161 15.7
Commercial 1,695 123
Non- energy 189 1.4

Total 13.790 100

(Source: EDMC energy and economics statistics handbook, 2011)

8.1.2 fliE¥ = 3 L —FI|H

REST, EETMAOZFRILT—HED 94.3% % HD T3, BEED T R LX—i4E
I, GDP 78 1973 D% RO MEHE & T 2 FU EICETHZ THDICHRb 5T,
ENL LML TV, ZHE, =R AT —2h RO kE & FEEIRT N —RESE & ZRE
ENOLZREETHD YT N - PR EEBL LI Th D, WEED D HEME
E LI D8R, LT, 2% - A, VTR, RIEESEKRO T RLE—H
BOK 10%% EHOTND, ITHE, BMEED LD DEEITE T RLX —CREERB O
WX TENTIZH LW Lo>oH 5,

Table 8-4: 2009 HEDEHE T L O R /L F—fFH &

Industry Consumption[PJ] [%]
[Manufacturing] 5,933 94.3
Iron & steel 1,508 (24.0)
Chemical 2,077 (33.0)
Ceramic, stone & clay 373 (5.9)
Food, beverages & tobacco 234 (3.7)
pulp, paper & processed paper 306 (4.9)
Fabricated texitiles 74 (1.2)
Non-ferrous metal 131 (2.1)
Metal goods & general machine 414 (6.6)
Other 816 (13.0)
[Non-manufacturing] 360 5.7
Total 6,293 100

(Source: EDMC energy and economics statistics handbook, 2011)
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FLEEDOTZ XL 1T, KOO RLHIFETIHE ST\ 5, Figure 81 1%, K¥Ff
IZHOWNWT, RA T—, EFENE, a—Y =R —3T gy, ZOMIIHIT - RLE -k
MHEREZ R LT bDOTH D, BHENET, REOFTFEOHF TRHREL 56%% HH TN
Do ™A T—HHEEEZDDH L, 2ODHETFHET 90%I272 5,

BRERIT, EEMAGEEOFT T 60%LL L& 5H, BLo Tna, LT, #eEr, VL
TREEN TR TTRER KR E L,

RA T —FEIZOWTIE, 7SIV TR L P TEOTENRE < 50%LL B> T
Do WWNT, S, A ARES, B TEDIEIC>TWnD,
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Figure 8-1: 2001 4FE DHIEETOR® I ¥ —FTOX A TRl VX — & (AL : A
FEhE T L)

PEFER AR A Z1E, #ix iR EFI CRHIH ST b, Figure 82 1X, RA 7 HBRENR%
EMIZBNT, EO L) RIBEFEIBICFHIHIN TWDIDNERLIESDTHL, bR A
FIREFEIRD 80% 7 250 CLA ED T rt A — MIAHINTWD Z ENDNnD, RWT
150~200°C O T, 2D 17% B HE SN TWD, Z OREFR CHIH L T\ 2RI
X, ARhinEGESE (KBTI, UL K O3, MET S, BORE - T - fRHR
¥, BRGNS ERb T 6D,
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PE LR 0O )1 e B & ERERITHE O - D78 Figure 8-3 Th 5, BHMEENSL KM
(ZiE, BREAZE, b T2, ERMMaR G ST K - HUNTER ST b, 20 4
EMZT CTRIRD 57%I272 %, ABINCHD & 2RO 84%7 (8] - Zoft) & LTo
FIHTH D, MBAHOEIEIT 11% TH Y, BURTIZZNIZ ERERELIT 2> TR,
L%, ALABREIBREDIL TV D RATMOBEE « #6. £ L CEEMM O E#ENEACR
A THOBRFTEIZ LY hrb— MfEbhs ko ickeinif, TOEAEIRE<AmEST
W ATREMEDN S B,
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8.2 HAOMGREYE

E— MR, —REED S B BMASECIE, MEikEZE, KPR, L5
THASNTE Y (EROMECHE T O b, F 72 FEREICHEEE BP0 21E0,
WHBRRAER &MBYER ZFIH U CRREY . BEY. AM O E%21T> T\ D,

IKEEST B Tl MiREVAE T L 7218 S O B0 KD HNC K 2 BEEE R EFOVE Flii 5 |2F]
MENTWD, Fio, ZO5ECIEd < 25 rE R HE S0 TH 2 #8487 BR AR
BRELCHBEESFIHINTE TN D,

BTV TIE, IR, WA, e SITEA E— MR T RIEH SN T 5,
FRlZ, ZO¥ERTIIINE S BANLZEIATOILL72DIZ, FECIRAOH T RFIHTE 5
TERH V., OB WEIG S THOIL TS, ITFEX, B TIZHE L7z 5~10°CRi#% D
MK & 9O CHIEDIRAKZFIRFIZEY T Z &3 CT& D88, S H121E 100°CHIT# O @Rk
RKAEREGD 2 LRl bR STV D,

22 . RIS TR Tl IERARR A AR E U CRIH LT 2RI il
oMb < Ao, TFEOBRE LWENTESH TCO P Z M E S ¥ 7 mahZE i
BHEECE IR — MR T F T =TGR AT & L, WIS HE D 2 b 05
BhREA~BJIER S EA TWD, bmiz, 7 U — 2 b— AONIHEHLANNE 1Rk Sl
IZBWTHE/BNRHTWD,

FEAE T30 B Tl HERRGER AL o0 B SERTALER TRE T, B - ALRR TR o mBC . 5L RME
ML TEREARLIND b — bRV T ~BREERH T 2 E 600 LR T O BREHRINR & SIHIR
BHARFFICTE AV AT ABEAIN TV D,

R A ML T 5 PEE ML TR S R miRE 120COREZ 8 ETE 5 —
MR PBIEGBRTRICFHA I TS, £, BE— VL TIERITE TRST L =
— VA TR THHENTE72 VRC GEXUAEM) O LKEF LML Thd,

8.3 H~DEE

(1) mzhaRtk

FE¥ME LTRBBENLNEEZ LN TWD 60~90°CDOIEFEFEBIIBEICE ML SN T
WBMR, A =X ba A MTlEE— MRV FIERA TITHPITE RV, 2 O Tk
TATHA T NVTR DGR TEAICSD 2 @ EEORRBNEEN D,

(2) ZERLRERA~DBE G M

— XA THHCIWTIE, R CAARENEACT 2720 BJE ORI v RE 72 IR HE 0 2
JRTF B2 ERRE LD, flziE, THNTIEHTE 2HHE TRATICHEA STV
WS BERL OTE . BET AL EIRIRF S OBEIR, 75K « HAKD S OBENENS 2
bNb, ZNOHEEMRBRE & — MR 7B AAR DY R IREFIH O ILWERIZ L > T,
AT D FEE & OFEE A X D HE HIEEAT OB RO b T2,

- 103 -



(3) mikfk

100°CA 2 2 IR ERIPHCIL, WMBGER, MEK, R E U CGREE T B Hilf, @kt
MR O LW b — MR T A 70 A A L L R EREHESE O AT OBRFE 23 2 F
nNs,

(4) 225N 0 I sk D LK

ZERBRITENR DR AT 5 BEH G AT ORI 2 k3~ 2 DO &> & LTHiIfFa T
WD, FEIMHIASOXS, 77 1 2 MEOREAR T ~OX KRB & 72> TN D,

(5) {XARL

FiRE— R IE, EROZERH e — MR 7 L Il U CREfilg & o> T b, 1T
fb. B, WEH~O T TV E ORI LV IBBMEAEEN D,

(6) ZARIHIA =2 —

I ENELAN 2 RO 3 2 A gl 2E 2 CUT Ly NS 72 T3 6 2 < B O 40 WO 72 i 7
NEEIND, £IVE=—X2E, MERTORMA =2 —%H2 TN 2 ENNEL
2%, —H T, FEERDEF I E AR TIIRIBRM KRR U 7 R BRI & RILEAAZ
Wi CIRISVREH 2 6T 2 miR e — R IREBERRD LTV 5,

9. wi[H

9.1 WEEIZEBIT D= X —1HE

9.1. 1 ®EEIZIT D= RAF—FH OB

FEE DO — RT3 L F— L, 2011 FRF R THD

LHEROTFLE RO 23% Th 5. 20120 ey

W R L E— T 11,669PT (278.7 55 TOR) © 2% z‘é’ﬂ,

b5, ENTHESNDTIVLF—2IRD 96% |1 i fﬂg
ABEHIETE LTV D, 45D TEARATRLE—T 6% —
boHAMK, A, LNG, JR+/0EIE % Figure 9-1 18.0% Pgﬁm

\ZRT,

Figure 9-1: 2012 4EE D = x )L X —JFfHD 1 KT F/LF — 4R

Figure 9-2 1%, 2012 FFIZHBT DEEDO kT~ XL F—HHE 2 Rd, =X —JiL LT
BASNTODILAREIZE 2 D & BREZ XX —HBILT R ALF— LD b 25% )
72K, FOET 8,712PJ(208.1 i1 TOE)IZ72 %, ARDK) 60%LL E & 1D FRTH
BRTFNAX—ICEBRIN TN D,
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Figure 9-2: 2012 FEJE Dk = R L B — 4

Figure 9-3 1%, 2012 FFEDHME TR NF—{HE %2 4 DO FEHLMITOWVWTRLEZEHDT
&%, Figure 9-4 [THPRIO =R NF—HEDEEZKUZ LT b D ThH D, FEFEFB DAL
ENETHY ., ToOEAHIT 53.7%(2,128PJ,1992 4). 55.6%(3,735PJ,2002 4F) .
61.7%(5,373PJ,2012 4F) L #91 L T\ 5,
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M Industral Sector Residential & nmercial Sack Transport Sect ub
Figure 9-4: &7 % —H D& T 1)L F —{HE OR%HE

(Source: 2013 Energy Info. Korea, Korea Energy Economics Institute)

Table 9-1 1%, RIS W T=R VX —FHDOHEEEEZ RLT-ZLDOTHD, =R
F—BEOT XNV —HHIT, RATARCARNOE N EEET HRRETRAET HT RV
T—HLICBERT 5, KM, fEEICEEND,

Table 9-1: 2012 E D& 7 X — O F )L F—{4E

Sector PJ

Industry 5373
Residential & Commercial 1586
Transport 1555
Public & others 200
Total 8714

9.1.2 BEEED R )LX—FI|H

REEOEZEIT 4 SDOFMN D> TN D - 3 - ¥, i3, i, d5%, ZTh oo
DT X —{EEIL, 2012 4T 5,373PJ TH D, FIiTiE 243PJ DFAFFET R/LX
—WNEENTWD, FERGEEPIZ RV IEE 1T 4,688PJ T 87%IZ72 > T\ 5, BESE
DRI DT RN —%+ U T % Table 9-2 |2/~ T,
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Table 9-2: 2012 {EDFERE L 7 ¥ —COT XL F—F x U 7

Coal Oil LNG Electric Total(PJ)
Manufacturing 1,104 2,308 427 848 4,688
Food. Tobacco 1 7 29 35 73
Textile & Apparel 4 5 24 46 79
Wood & Wood Prod. 0 1 2 6 9
Pulp & Publications | @& | # | 318 36 58
Petro. Chemical | 6 | 2155 | 105 | 182 2,447
Non-Metallic | 119 | 26 | 24 | 39 | 209
Iron & Steel 923 6 712 164 1,165
Non-Ferrous 0 2 10 0 13
Fabricated Metal 0 25 69 330 424
Other Manufact. 51 44 74 9 178
Other Energy 0 32 0 0 32
Non-manufacturing 199 193 0 49 243
Total 1,104 2,501 427 897 5,373

(Source: Yearbook of Energy Statistics (2013), Korea Energy Economics Institute)
FIERITFIH SN TN D =)L F—TEHEA Table 9-3 1T T, ROBT X /X —|L, BHHE
INELD 69% & FRHMNEND 31% & Eide, AHARIT, — kK= RLF -5 L Fifko 1 F—

HEDOFEND 514PJ & HFEEL bl b,

Table 9-3: 2010 FDORLEETOHBR T & DT R/ X—i4%

Function PJ [%]
Heat 1,312 29.1
Power 398 8.8
Feedstock 2,574 57.2
Miscellaneous 216 4.8
Total 4,501 100

FEE O REZET 15 EFC D, FaIicB T 2 =3 VX —RHOFEZ . UG
(feedstock), Mgk, s, € DIZ/31F T, Table 9-4 (ZH 7HRIAIIC 2010 DT KL+
—WHEEE R LT,
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Table 9-4: ®EE OV 717 ¥ —FO= %)X —4% (Units in 100 ton in oil
equivalent; 2010 FY)

Facilities
Industrial sectors - Electro- o Miscell. Total
stock IDH DH Power ) port
chemical
Food products 2 5,804 3,032 1,932 125 137 1,281 12,311
Beverage 1,236 488 400 15 8.2 213 2,359
Tobacco 169 26 69 22 88 276
Textile 2,966 3,624 2,237 68 94 1,024 10,014
Wearing apparel & fur articles 68 38 14 21 18 108 251
Leather, luggage & footwear 0.4 100 57 49 6.1 13 33 258
Wood and cork 01 1,774 465 269 84 45 147 2,783
Pulp & paper products 22 7,400 7,811 4394 67 59 1,043 20,776
Printing and recorded media 32 213 91 16 10 119 467
Coke and refined petroleum 254,541 | 18,320 | 45,103 | 16,222 18 6.8 292 334,486
- Coke and Briquettes 0.6 23 6.8 12 e I | 5.6 29
- Refined petroleum product 254,540 | 18,318 | 45,096 | 16,210 18 5.6 286 334,457
Chemical products 186,485 | 39,095 | 40,181 | 22,589 | 3,175 119 18,601 310,244
- Basic Chemicals 148,346 | 23,396 | 24,745 | 14925 | 2,773 28 13,058 227,270
- Fertilizer 0.7 110 174 219 32 12 79 626
- Rubber and Plastic 38,116 | 12,796 | 12,451 5,210 133 21 4,735 73,461
- Other chemical products 23 1,089 1,430 1,126 53 23 583 4,327
- Man-made fibers 1,704 1,309 1,109 186 35 146 4,487
Medical products 430 278 386 17 42 144 1,259
- Medicinal chemicals 56 78 57 6.2 0.7 19 216
- Medicaments 366 176 312 10 24 114 981
- Pharmaceutical goods 79 24 17 0.6 11 11 62
Rubber and Plastic 3.2 3,158 2,656 2,631 287 167 1,383 10,284
Non-metallic products 514 3,239 41,667 5,284 603 437 2,230 53,974
- Glass 2,027 4834 965 479 15 215 8,535
- Ceramic ware 13 124 2,241 288 36 81 137 2,835
- Cement 507 921 33,800 | 3,589 53 351 1,627 40,848
- Other non-metallic 5.0 166 791 443 35 64 251 1,755
Basic metallic products 173,192 | 4,618 26,493 | 15,674 | 6,000 106 11,394 237,476
- Iron and steel 173,079 | 1,580 18,822 | 13,736 | 3,581 62 10,616 221,477
- Non-ferrous metals 87 2,947 6,601 1,128 1,818 22 436 13,038
- Cast 26 91 1,070 810 601 22 343 2,961
Fabricated metal products 10 641 4632 3,336 818 367 1,902 11,706
Electronic manufracturing 01 4,462 12,324 | 9,606 1,923 68 2,962 31,346
Precision industry 14 216 277 17 26 240 790
Electric equipment 525 1,367 733 320 99 581 3,625
?:;’ ORI T G- 6.3 658 | 1,886 | 1,705 | 349 | 348 | 1062 | 6,013
Motor vehicles 31 2,166 6,217 4,971 524 125 2,735 16,769
Other transport equipment 09 282 1,620 1,410 171 62 631 4,176
Furniture 24 226 285 13 24 149 721
Other manufacturing 162 461 357 71 14 417 1,481
Total 614,786 | 97,342 | 201,078 | 94,921 | 14,665 | 2,355 | 48,696 | 1,073,843
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9.2 WEOE— MRV
9.2.1 &t — rRUFOHIBEE

E— MRV TIFE TRV T—RT U ARNENZ ENE, 7T u— UL Rt na
HIZHE LTV, #EE, b— FRU T VAT LAOFAIERIZE T LT D08, T
HCIEEEEN TS, Table 9-5 1%, {EEHZEFHLG L v — MRV 7O EEE R LT
LOTHD, 2010 FETH D &, WEKED 1.224 THRICHE_ATE— MRV 157 TH &
D Th7el, ZOv =T 1F NBITEE /N2 ENNnD, B— MR T Ol EAEN
INEWHEH & LT, T TOA RRENRET N5,
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Table 9-5: ZJEM Air/Air t — bR T W EHEHAz T a vy T o vaF—OHMNE

(thousand units)

Year Cooling only Heat pumps
2005 1494 42
2006 1495 45
2007 1138 52
2008 1261 65
2009 1025 89
2010 1224 157

(Source: KEMCO 2011 Report)

9.2.2 WH~DREE

EOTHERHEIC L D L. BMETRICIE 2 SOEMERZET S5 - KK ZAD LD
W RN RV RS TH D, 2010 4FTRD &, RETADOHEGE A X, FEEHBM
T 722%270 %, HEOEH TH Y KO T TH D Y U/VRITTIE 92.3%I1272 %, it
DEFERFHTEH 0% EOBENEFEETHD, ZNHEWEMEIZ, #HOIFEAEDFE
TMECE— R AR T XD RS T—E2FHLTNADZ ENLHLNTHD,

Table 9-6 i%, IEA2012” SR = K )L —Hat “ D KRH A L BLRDO T R X —EHe: &R
L7=bDThs, OECD sEEOF T, sEIZ—A%7-0 GDP(PPP)2EE L CHixkbTx
LF—BRENLZD, ENTEOBLEHEL, Mz, 41XV AOENFERIZHbN T
WHEHED 43%IBE 720 AR T RV X — R, R F IR L CEEE L0 b g

BICREREBEE 2%, BEDOENBEEOEFE LT, 1 TF—RNEEOHREZE DT
m ELTEHASNTND, R T7—iFfaht — MR AL LT 0% B—
NRT DAL Ny 7RI O EIZ R THEY, M T, B— MR 7IE, Hil, 2250
s LTRZ2INATVWD, ZOZ LT, HEFIIH LTS Ny 7 oi&a KL<
LTW5,

Table 9-6:0ECD 45 [E TO KK H A & B D/INE O ik

g i New ! United
Retail prices ($) Finland | Germany | Ireland | Korea Zealand Poland | Spain Kingdom

Nat. gas for industry
(MWh), GCV
Nat. gas for domestic
consumers 62.18 92.63 80.65 | 64.98 | 10243 | 72.2 89.27 64.84
(MWh), GCV
Electricity for industry
(MWh)
Electricity for domestic
consumers (MWh)

45.19 54,37 43.91 | o0.21 | 23.76 | 42.57 | 37.72 35.51

113.64 | 157.23 | 152.3% | (61.94) | 73.72 | 121.77 | 148.77 | 127.39

21361 | 35195 | 25947 | 88.64 | 212.1 | 1985 | 295.31 | 204.92

(Source: IEA 2012 Key World Energy Statistics)
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9.2.3 E— MRUTWHDRT v L

E— MR 7O LWTTSREICBRED LT, TARE R AF R TH Y =R L F
—EZ R 2 ETHEYETH D Z LIV ORHIT RV, BURIZE — MR TSI E
FLWREETIZRWA, E— MU 72BN LWVEEMICEM T2 /2D 2
ENKUNTR D, EEHE— MRUTOREWVEGHRZ%525 &, EESTFOWEEE T
— MR T REEOEN TR FEEE AT RETH D,

INHOEN TN, EEBUFIZT R X — 2R AL ET D HEEFAETETRLX
—OFMAIERIZIT TR LT D, ZhiE, K CO 2L b7 U — RO BREZER T
HEHHEL 25TV D, ) —rZRAF—0r— N7 v 7T, BRFHET R X —5)
RE@mOLMRELTIE D7) — TR AX—EMHEREL, D122t — FKRU TN
HENTN DS, KETEPGHE =1 /L X —HIFFHEFHHF /LN IX, Zor— K~ v 7 2011 O
PTAODOE— bR TVAT LEED, fk, MEIZKIT 5 — MR T i a2 Al T
X5 LD ITRFEN TR E TR L TS,
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10. 74

—IRIZEE T m B ZAIEIRL ANV ELEE TS, b — MR T OREORIEIX. L&
IREDOHHG & mIRLIZE AN Y THNRTWD, B[ mIL, E¥EAERE T 7 & A0 MNETK
VIREEZMEE LTS, E— MR 7 O@HIE, IEVFERIER L, CO2 HIBIZE#RL T
WS EEZBNRD,

ZOERDORBADR LRy 7 L LT, b— MR TIREAMERS T 0t AREFHH
LITWeWnWZ & BEfF7 7 0 MOBEATOHAEPNEMETH D Z &, HE X FREN
Tl FoTuYes bTHEOVRBRASH DL, BOEFIOBENI DI TWARNZ &
LWEIRFATIC O W TOHEBNT TND Z e ERETFonb, Ml — MRV 7O
ENDBAZRNSE TN DT, BN LB EL WS ZENEEIIRD, 7
BEAREHE, V=T, arYPAF R IUARNT IR Ra—F =R &
— MR THAT & O RREME, AR A, BOFFICH LD XD ICRD ZENRRETH D,

AgNL OEFET KWA 2 FEjii L7-#F5E[Pennartz,2011112 L5 & . IROFREENZFEIT BT
W5,

- KR x TRBEE & =L R —EE IR T D b — MR U T ETO 2R HRE
< EEE b — N AR U FEAFIC OV T o 2000 £ LU O FARF R 72 56 2
- 2000 FELUEDEEXH b — MR T D — AR ZT 4 —DFfER

10. 1 BOEFEICH T 5 =3 F—FH
FTUHEDTFNF—RNT 2% Table 10-1 (%) (TR T, BEZRAX—Fx U T O
IERT VX —{4 A # LT\ 5, Table 10-1 (£) X, BRSO xLX—F|HEL
KRLTWD, TXLXF—REOZRALX—FIHIL, RETARLAHRIC L DENEFEDERE
TRATLIEHRBPREZ R LTS, A ITRERICEEL TV D,
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Table 10-1: 4T LV X TOZFRILF—NRT A (f£) &, =pLX—FHHASHM )

Energy Carrier PJ Sector PJ
Qil 1221 Energy Companies 431
Natural Gas 1435 Industry 1344
Coal 328 Transport 500
Electricity 88 Residential Buildings 412
Misc 163 Commercial Buildings 546
Total 3235 Total 3233

AT BT D EHEEETMIX, vy T X AEEDOEEENHIRICH DT T3
T D, MO FEFRPEZEIPL, RAPERE & T ARE Th 5, BIEZHEIT 2006 F1Z 1,344PJ
DZFNX—%HE L TND,

FEIEON TV ZR LT —F v U 7L, BRDEOSVHOHERENRHD (B, T —,
fHAGIEED . Table 10-2 1%, #72 2 FEEMPICK LTI b OMBEIC L D = L X — {4 &
ERLIELDOTH D, NU—E, BIAEECRAICELN S =XV X—FIHEZ WD, 74
— FZx by 7 (HEEED 13, Wb LA F—FHEELNTVNDLHDT, =x/L
X=X XUV TRTTARAF IV DL RAEEDEAED -DIfEbi s, K
X, FEEIC X 0WNESEE (CHP) CTRAETLHKEZ VI,

Table 10-2: 45 L FDEEXE 7 Z—T0D 1 IR=FILF—{FHE&E

Heat Power Feedstock Conversion Total

(P3) (P3) (P2) loss (PJ) (P3)
Food & drug industry 62.8 24.8 0.2 3.7 91.5
Textile industry 3.3 1.4 0 0 4.7
Paper & board industry 24.7 13.3 0 3.7 41.7
Chemical industry 261 36 455 21 773
Refining 116 9.6 0 62.1 188
Building materials 26.8 52 0.1 0.1 32.2
Basic metal industry 38 12.6 73.3 13.6 138
Metal products 19.0 15.9 15.:5 0 50.4
Rubber & plastic products 77 9.4 0 0 17.3
Other 0 0 7.6 0 7.6
Total 559 128 552 105 1344

Table 10-3: BAFEIZR§ DA L~L

Interval Chemical +|Basic metal +|Other
Refining metal products|
(%) (%) (%)
< 100°C 5 15 29
100-250°C 5 x| 0 38
250-500°C 27 5 13
500-750°C 21 0 0
750-1000°C 26 10 0
> 1000°C 10 70 20
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10. 2 TS

FEZERPIZ E — AR T 2@ AT HITEBERICRE 2B = r v X — L b, HRk O B %
HARIX, E— MR T O#AEIERL T ETRINSHEROIEBTH S, &— FR
YTMHERT DI, b= MRUCTMREAINTZBEOEFIIONT, ZNHNED X
INTHEIRI N TWDODNERRDLZ LITAHTH S, E 2 OFN Loz, #5007
4=V VT4 AT 4 —Lb— R F 7= ) Novem @ TIEB & SPIRIT 7' 1

77 MR ZESUFER STV D,

Table 10-4: Db — MR 7F7ay =7 FOBE

Factsheet |Company location process Condition
old/new name
Oriental Foods Landgraaf Drying of Tahoe Company closed
Plukon Asten Ommel  |Slaughterhouse Feasibility only
Solphay/Dishman Veenendaal MDR on Aceton End of production
Purac Biochem Gorinchem MDR on lactose End of productionin N|
Hartman/Jardin Enschede Garden furniture Feasibility only
ITB Plastics Feasibility only
Quality Pack Kampen Crate washing Company closed
Beukema/Eska Graphic Board |Hoogezand Paper drying Feasibility only
Huwa Bricks factory Spijk Brick drying Feasibility only
Frico Sint Nicolaasga |Cheese evaporative drying |Company closed
Hoogovens/Tata steel IJmuiden Heat Transformer Corrosion problems
ARCO/Lyondell Botlek MDR on Distillation no data available

NL-01 Shell Pernis MDR on Distillation running

NL-02 Unichema/Croda Gouda MDR on Distillation running

NL-03 Hoechst Vlissingen MDR on Distillation End of production in NU

NL-04 Campina Veghel MDR on evaporation running

NL-05 De Graafstroom Bleskensgraaf |MDR on evaporation running

NL-11 Dommelsch Brewery Dommelen MDR on wort running

NL-13 GPS Nunspeet Heating from condensor running

NL-15 AVEBE Ter Apelkanaal |MVR on patatoe starch running

NL-16 Cerestar/Cargill Sas van Gent MVR on replaced by new MVR

NL-17 Fapona/Berendsen Apeldoorn Laundry drying running

IhoDWTr Y= b OEIIRIL 2SR Th Iz, bbb,
AT AT K0 IEER & RSFITEE L 2o 72y (R, #HES. 7o l).
ETDETFINX—IRERSND, B L RDEBEFREDD 72D E DD 12T

L7,

A
A
i

RICETF TR COBENZ OFHMBFFEICSM LT, 2D ORI, BIFOHBh
Bl LCEM SNz, ZOFRIC L - T, ZIF AILARER A Ny 7 Bl L A= ¥ —
BNFR SN, #@E2 0BT, 772 O, AfEini, AEEEOMA, EHAL
K72 ELL DT ENEDL->TETND, fRkE LT, T CEZe— MR 7TD55H 6D
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%, B— MR THERENE S 22 0 BV BRI,

Feolz1 20— AR T DB, 1 0BRITELHEZDREICH D, ZNHI1T8 B
WAL B EMMVR), 1 A0S HER (TVR) TEY O 1 BRWmEFICE-> T
Wb DE T A LHOICEHE LD THDL, ZNHDIFEA LN, Taskd D
FHHE L TRNM LTS, 722 147200, FrLns —X oML ien o7z,

E— PR TEEA L TWAHEEL, —KRIC, BERENS RVWRFHA > TWhi7zgn
Al e — MR T RBRENTEONE AL R0l E— R T DL, HmTE,
$%®aﬁ_%of\wﬁwﬁﬁﬁ(am&&moﬁ%/i)_bkw\ikmk@7wn
— R CEIEINTND, BONDT—A T, MERRTFIIINES TV, ZOBHIT, &
HES RVVEREREME, SN OXHRRBEIC L 5, EASOBRIEIZ I, DRV ES L
BRI TWa, BAITITIZE A ERENRE L, BT, 20T RT AR
E9 A= AFXF—RRBELVEVELNDNE I DIZONTEZ TR, 51X

FIORBUZ DN TS EBEE AR DA DE TV,

c RZBEENARE T 0 A BRCHEITS MVR ICEEX X 5 &, AL BROTFEDOLNE
SN 7 F 95 2 LITER LR TIUTR B0,

s b= bR T EBRSNTKEMS ) TRICGEAT AT, B2 b LEE K& <
188 5 BHARNELR S D,

- TVR E£721% MVR OBEMBZRFLEIEL. 2D DY AT ATIET N TORKDERM S D
Zlicky, BROPHEREDTHZ L TH D,

t— hAR AL, RIS RICEREI N T\, EERETE— MRV T 2RHT D5
DRERVAZITR LRI ERIFETH LI 572, LB DR W O#%IZ, 2010
LRI 5T, ZRUHDOVAT AIEFHEIND LHICHAZD, Try=y MY A NMIH
LE0ICHEZLOH L VE— PRV TREAINTETND, ZhbD7ry=r M
Taskd D7 7 7 b — MIFLR STV 5D,

10.3 [ L @)W

t— MR T OHENOFEE LD D Z E1d, EXET v RAOBELZ I HITHED TN
Lféﬁ@“ﬁﬁ%é L2aL, BN AR CIE72 9 . TR0 BRI 7246
FVICWME R, R¥ET, AR F— LRI OWTEBERELZ T 5% < OB %
FFoTWbd, b— MR TZ2EATLEEIEIL, thoilr, Ho0Fo 7 et 2~0
BE L ORI D,

RITE TEL OEETMNCBIT 28T, 2— V2 Lb—a v bELNDEXDR E
MToholz, Pz, BADEIIED 572, a—Y =R b —3 2 Ud, BEHFOM,
BN X —2HEKR m?é“f/bﬁ”&m%%&%f%otoﬁi BT DB &
LCa—Y=xb—va IRV HTThHo7720, BE I5FEOMTe— A7 D
%A%m\%%m®%%ﬁE%%%mf\%wf%otoMifmi@\E%ﬁtw%ﬁ
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Y7 UE, 80 CLLEDIRE L~ LiZxt LTl L TV oo, ITIZ/ > T, #fffdEdx Iz &
STHEME — MR 7OMARKENER L TS,
+CHP & & — MR TOREZANZLRL R W OFEIRE OEWNINR D /NS> T
W%, CHP BNBMEHIZICHE SN2 i s ns, #lxid, V7 EEICEN
Te— MR TOERNELZ ERHFRFSND D, TNICIET e AROFHEEE B —
R T OERAZHALIZT L ENEEND,
s I BECHEROAFRNIA L ITE - 7o b OB AT 2 5 Z & T, b — MR 712 120CE T
fif 2 D HEINIT 72 D,
Wb D YRET Y (temperature glides) 1 5 = & T, #EXLL (COP) 12720
HZEINLTND,
B ZREREAR T > P22 D F 7 —0E AL, IBAKOIELUEF 7 n ' AZHERE BN
2%,
CHELECBLREO B — AR T L BB ORISR 250°C L 0 b EWIREE ST Tk &
LTI CTE %,
IO DOEMBASIL, FEEEICBWTEMMET DITIIRFMD 025, AT, e— FARY
THHEE T, BE, FERRCEN TOEDICB W TR T 4 7R E R > T 5,
HEERAT, e— MR ED, RBEROARERE2MD T, H 774 F=—
G DRI D 2 & THDH, T T, s MROEAF IIRFH 72 RF
m%%%m#%@:xwfwéoiﬁﬁﬁﬁi WM L THEIFHG E D ERREEZ T 5
SNBIZH D NEREHTMDOANTZBEREWNI Al a = —va Bl H5E012T50ThH
Do BEUL, BTV A FiTiZdE 0 RN R SHORMEMRICE LN 5, LFEE
D 4 ODEFERFHN 7 — RO T, FH LRSIzt — MR T HINOMRHT 3 T
7o TITHELNERBIL, BINZTOMEEEIV b0 EBERZENRILHD LV Z
EThHD, “HEifomgt” o7 at 223, EEEFHOEERE LR L L~V Tilim S
D2 EDETIR D, Ak, BB, BBUIX, 2o et A0 TREINRITNER LR
W, ZOTTa—FIZONTIEL, & 5IZ Taskd T 5.

104 b—FRUTRT v L

FTUETIE, BeL RO - R TRHHDDH LUV OEEICHEA SN TV D,
Z OHIPHIT, (P LHEOEENS I NI WE, ~NTRATO M~ Mg, L7 TO
HKREFERETHD, TNENOHEMICHBWT, ZOHEZENEY & FRkIC, BEELM
® Trias Energetica NEEAR L 72> T\ 5, ZiUE, FEEOBEINOBEBICHBNTAH=F4"
TTNEMHEINDEE T B ADT RV —RELET HVAT LETH D,
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Separation
B :} Heat exchangers net I
Waste heat
AVO 2014

Figure 10-1: =)L X—%hRK[H LD 7= DA =4 F 7 /L [Reissner, 2013]
ZOFET IV, Task2 TELL@LUOLNB,

10.4. 1 /b= T%¥—%% (D. Bruinsma and S. Spoelstral[Bruinsma, 2011])

AT, BB RE, mWAERERET). B0 < EXARWVEREHREIC X v . BhETe
LT v AFEEO B I TH D, L OEMREIRIZ LY | FRCei b & o
s & L OIREICHOWTET)FREN O R THEE L BTV 2 Wi 2 B E X
NTETWD, AR TROT XL —FEIE (1-100MW) 28, ZOET)FHIZNR DMK
W(5-10%) Z E M FERRF Lo TV D, IR ERIGEEZHINT 572012, T E T
H T TEZ K OUEPTHONATE TN D,

& ¥ (extractive distillation, ED) Ti%, #&#H1& 2 VWM BES 53K 03 0B S D plsy
DL 2 FIRHCHIIN T 572D 2 b T\ %, L 2R CIE. /Bl 2 34
NIRZ ST OIEPN TN D, fERE LT, BHRE, 77 AEE, R4 77—
WAL, H20IEH T L@EmESPMEL 2D, FEEMNREEREREIIAL 7+ UK P =
F 1L v 7Y 22—/ (TEG), NMP, NFM % & A T\ 5, OB =2 A T, AR 7 0
T A DORFIEICB T EE AR5, ED IZHAHEEEN 1.2 LTOWEICH L THHT
B, ED 7at ADEEEHNL, AIMERIIBITDEEYOWS. 7V T vF 70
THEIEVE, TV NLOYA T anxT T 0 VBER D D,

VAT AOBIRICH BT HRDVIC, BT ANEORIR G KB REZED L HETH
%, FCHEAEA 250 225 900m2/ m3 D T > X L THEEH /8w 0 7%, AT —VE. [ED
Koy 7 RIRER, ¥ — XU U ERaET S BN CHE ST CE e, Rifo EEe
T, JEABEEPHEKT2BAAIRESH 50, mOERES D WVIIHEER S 5 0 7 Hif
EROT-EWERED P LA IZEHLAEE-> TV D,

1980 =D H A B 7 Th—naF A(DWCs)S, 12037 AOHFTIDODKITT 4
— RO BEST 2 2 & TR X —HE L BEE N OM S AR TE 28kH 2 HikE LT
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WASNT&E I, KillX, bo EHMEAR DWCs 284 SORAW & 3BT 5 71k e L CHESE
EhTnb

VLE &2 W d= 7 APNEOUE &I IC, B2 < O =30 —HIECAED . iU R
AT —REHERIC LD a7 DN THRF SN L IR TEL, Zh ik, MU ARA 7
—, TV T A=H =R NRUTEITEATND, I RAT7—1%, BTV AL T —
IZED BIRIBOREAAM S Z o= BV E =R E2mD DL, 77V I A—=2HDHNE
WiiEEfRgs X PFHE's O X 21232237 MR, IRIRCTOFT AGBHC L =31

X —WHELZHET 201N D, E— bR TIE, VAL T—0BJELE L THEbND Z
& TCEEARKOBE L~V Em LT 5,

A7 RCBIT D e — MR, WREUERE), BERE), BVEHO 30X A T
FTBHZENRTED,

- RREERE— PR 7 (VO)

- ARSI e — FAR T R & EE AR (MVR)

- UK SR HP(TVR)

- JEfE—HIN & — R AR > 7 (CRHP)

- W B — R AR 7 (ADHP) £ WA & — R AR 7 (AdHP)
HE e — NRUT 0 U =7 — X EREN(THP)

- B G RZR = 7 A (HIDIC)

F T BITDHREB e — NIRRT ORT v VDO E T o, TORE, B— |k
W TORT v ME 246W OF—F =205 LR b, 27 AOREL~LE
59CE D 5, ZibH DT —4 1% Table 5-1(J.Cot and O.S.L.Bruisma. i iid : 4~ o
T AICBITSE— hRU T, 2010, ECN #HE)ICHEZ bR TW5D,

Table 10-5: A&7 % TOARE

Across the pinch distillation in the Netherlands
Distillation in NL

Total Qepoier (GW) 2.36
Total Qcongenser (GW) 2.39
Average Tresoier ("C) 128
Average Teonenser ("C) 69
Average AT sswmn (CC) 29

Figure 10-2 13, A7 XIZBTF DV RA T7—DEE 2R LD TH D,
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8

Reboiler Duty NL / MW
g 8

0-10 1020 2030 3040 4050 5060 6070 70-80  80-0 ©0-100  >100
Temperature lift/ °C
Figure 10-2: 47 VA TOYE L F a7 LA TDYRA T —2E (Reboiler duties for across
the pinch columns in the Netherlands (2006))

P75 4 D DOHREEE S X E T 30D

- /INUATHEX 12X 5 20CEL F D = /8y R 7R BAstigs DIRIE LA IT e — MR 7GRS
BWTHOTEE LR D,

- VRCs 1E, B> F a7 L0 23%% /83— L Tn5 30CLTIZHA SN D RETH S,
- HIDiC's 1%, B> F a7 LADK) 29%% B /3— L TWHRE < IREEEIPH2Y 15-45°C O REML
THEMA S5,

CRE LV E 45-T0CIC ERTEDE— MR 7L, S HIZ21%ICFHE5TE 5,

Z OfEFT &Iz, VRC, HIDIC & & — MR 7 OMAE DRI L > T 820MW DOHEiFIA
AR D EREL OIS, TR, AT XICBTFHE T a7 A0K 35%% HH T
LURA T —ORENCEZWR D LITRD,

10. 4.2 FanpEZE
BRI 62PJ LA EIC/ 2 BFEEIT, AT VX DOREREM T, TOFERLEDIC, N
— B 08), AT MINT(8.7), ~—AV 2(7.6), XU HIEU.8NH D, WA EE R
HATHDL, ZNOOMATIILBEAHEIO L 5 27 m e AN TEHER#EEET, 2O ok
SIS AN
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(1) NZ—BERICBIT 2K TR

By L7 Hiffio GEA /N> K7 v 7 [WestergaardlZ L 5 & iGIRSLE &2 kg S X —|Z
BT DI TR COKETRY < FENLEIZR D, KOWREOMIZT v A EFEMIT,
RO L5 70 KERIED D 7 a2 A DR T RERLCITHZEE R OIRBEIZ 72 5 72 D I BRI
MREL LT D, KOBREOHMA FIETIIRITRLZE L TREIZITTX 2V, 2d7R
SAFEY ORI NN EICRR DD TH D, Bih & N\F —8ETITROBAKSEDRH
WHRTND,

- AT
« AT L —HL
- IREh R ER Hz
S SRR ) N
- A RIAL | g

FHEZ, T RAREORETE T e AR CTRE SN RETH D, EEMNH
L e p1zE, 77 N bEMECR D,

BRFEASHED DAV T E 7oA, IR IZIRE A 72 PR R AR 4 CIAT SN TV, T D78 R4
TIEINZEFZL OT 22— b— 2l L CRICmITmnE b, AT, @
KRGS IBE R L LTl TV 5, 20 AT A TOMEE BTN 5 035K %E
HREIXT = —7 & 7 L— MBAEEY TR SNIREBICH D 7-DIZB b D, ZD70,
BEFDORA T —IC XD A== IMANKEZ I D, EEMDT 2 —7 O FmIZEET 5 F
TIEAREP MRS NT ., AEWIREIXRT T2, RIKLAKKOGBER LT, =050 Bk
PEDNTND, UENHERBREZGDT-OI21F, EEWIIS AT LANTY A 7L E
o, ZHUCEVIREEZ T b iitianhsartr hr— FOEIZE > THIE S
HZ LD,

=t

=t

(2) Wk

A Z7E[Pennartz,2011112 L > T, 23320 OWEENH HEEM T — MR 7T OR
T UV AR E BICHHR DT, BAERE TR FIRE 22 A A IR & FMBATRE O PJ T
Table 10-6 (Z/~7, RITITPFEDER A 2RBJEP RIS TV D, HFEADIZE A ENRmIET T
¥ b OBV TS 2 5 L-UL1E, 30°C D 40CTh 5, Z DO F/LX —JFITAERM 28PJ
ERMEDL N TS, RFFICAFEFZOMEICL S L&, WEL~LT 60CHEL 110CET
DENKEL 72T 0B AT UPI 5 2 ERFTARLNATND, ZHn b EITE < OFEEDFIH
TEHERALEINTVWD,

ZOBENS, BEEFOBTEE TR T 69PI ThHo722, M7 7 Mok — KR v
T OENRFAABHEDIX 14PI 72T 5 2 LD,
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Table 10-6: 4 7 o & FE 2 CTOF| H AT RE 72 EEfa ZA O

Heat Pumps appiications and potsntial

Sactor Total primary |Total eiectncal | Total neat |1 residual | |Residual heat| Delvered Dy. T neat JReuseneat |Consumed by Sectncty Avalabie
enengy energy (2008) neat avalable|avaiable consumers jconsumption consumption |condensin
consumption Jconsumpion by g heat
(2008) (2008) refrigeation  |(T=35°C)

PJ PJ PJ °C Pd °C PJ PJprimi PJin/

Sectors Industry

[Cooled warshouses 24 22 0.2 s 28 condensers refrigeration 807 &0 0.1 bullding, water 20 28

Rubber and plastic 9.6 74 22 s 18 Foolng wer, condenser ref 80 0.1 bulkding, rubber 039 18

Pomioes processing 8.7 20 6.7 30-120 40 &g, steam peaing, 70110 12 pasisurizer, dryer, 1.1 15

congdensers refr blancneur

[Cacoa 23 1.1 12 €0-70 aas cocoa milling 120 025 preheating ar for arying| o1 0z

Frust and vegetaties 29 14 15 70-120 Ce congenser, dianchear, 7090 0.5 blancheur, bulding 0.4 [:12

steriizer

[Coffee production 09 0.5 ca 30,0 o1 congensers refrigeration 70 0.1 bulding 0.1 a1

Margarine, Fats and 7.6 0.8 6.8 35 03 condensers refrigeration EQ 1.0 tank sibrage, pipe 0.2 03

Olis g

Meat procesing 43 28 15 30 18 condensers refrigeration 70 025 hot water cleaning 1.3 15

Datry 18,0 50 13.0 4060 25 brugen condensate rom %0 18 Spray aryer 13 32

evaporators

S of arinks 1.0 0.s 0.5 30 o1 cooling s24¢lon pasieunzens 30 0.1 pasteunzers 0o oo

[Seer IndusTy 39 20 19 3§, 100 12 . wort boding 70-110 0.6 pasteurizers, worn 0.5 os

soling. buliaing

Bakeres 4.8 1.8 3.0 30, 200 03 condensers, fluz gas oven, 3070 1.0 ar preneating, buling, K] 14

bobers water, dough rising

Fish processing 0.8 0.6 0.2 300 oS CONOENSES refrigention B0 0.1 bullding, hot water 03 as

Bisculte, comfectionary, 20 08 12 30,200 oE CONOENSErs refr., owens 60-100 0.s pasieunzers, water, 04 0g

chocolate, icecream COOKETS, Storage raw

matanais

Otner food 69 40 290 30-70 9.0 VA0S 7050 6.0 VANOuE 8.0 128

Total Food 138 &3 [£] 2 14 18 28

[Chemical ndustry 10,2 40 6.2 Varous vanous 0.8 16

spcialized products

Ol and gas production 40,8 10.8 30,0 ] compression gas 80 pulking 13 33

[Chemical indusiry bulk 300 75 2250 various. vanous 3.0 54

Refining 140 24 1160 varnous vanous 356 65

Other Industry 104 16 E5.0 various vanous 13 26

[Total Other 535 130 465 11 20

EREICE — MR T EREHT 57 0 — VB ) T o1, ISR TR L T b,
- HEEN, B\ ET

s TRAF G (R & B/ R, FHE, EHERRERH])
-%é%@ﬁm\%ﬁ¢%hmf47w-CHPf?/%ﬁk% Bl DRt & — PR
TV INECHI A T EE AR R TE 5 2 &b CHPIZ AT X 0 2MER &
%

- BOEKE L INEEE B O BT

Rt rTRE/R R & | IEEEE I EER BV ORI 72 LICBEA S LD ~&E Thn

|

10. 4.3 #& L7 PEZE [De Vries, 2012]

WSV TRERIIAT VA TIEIRERIFAXT—FEE26PI 2L > THB Y, EEHBTIL4
FRIMESTON TS, 2D 26PJ X, FlIla—Y =Rk —a VAT AL DT A
%ﬁ IEWT D 1TPI I bla->TWh, 20T ek At — k& LTRSS =%,

DOE(11PI), ZHARI(4PI), BEK & L THMTICHIN SN2 BQPI) L 72 D, T XITk
Hé%ﬂw7@¥@m$»¥~:xbm\i@@ﬂ%%@l&%%mﬁofméo
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Restwarmte uit droogprocessen (totaal NL)
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® enthalpie naar buitenlucht W extra teruggewonnen energie

GJ

Figure 10-3: #&/ V7 BEETORER L RE L ~L

BEEIT, BRFEEEOINAX—HEO S LT, MG oA X VX —2E %2 m
HTETND, ZIUL 1990 FEMBFNTND DT, 2—Y = R L—3 3 ORI
kEHELELDOTHD, B— MR 7 O@EHIZANT 72 1E LWRERZ RO 572901285
DOFFZEN 1990 FFRICEITENT-, YrERAE — DK R MC LY | BFHREREICHE
IR o o, KIBZRE AN 2o 7272012, CHP & b — MR 7 OiElz= 2 M2
REREF o Tz, BEITHZE < EA Sz CHP S ElEEIZ I ER S v 2 & &2 1)
BT A Llchd, NHOHRE, YrtRe— hog#FIHIcE— MRy T EEAT S
ZEICEEA DRI S, &AIO R&D WF9EIX 2013 0 Z & T, mike— FAR T
Z AW CHIR TN D OPEBE R L T 120°0CHARR 2 &4 5 250kW O34 vy h 7 F
VR ThoTr, ZOBBOEMRTIZ, VT EEICLBERFEEDIZADO—EEH Y b D
T 5, CEPIHAH2012IZ L 5 &, 3 —nr v L2 OB O SV T REXEDNR 350 & > D,

MO T vt A TRAET HKEKSCHAO BT X)L X — %[BT 5 AJREMHIIER % TH
Lo TNHITIIRD L DR H D,

- WS T 0 BT DR KU ERE & A — /3B — hKZRSKI O BRI
s PEEVE RIS D e — AR TR

- LB TR ORI D DI AET HEE [N L LB sk TR 5
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Figure 10-4: i  rlaE 72 HEEATE AL (source KCPK [de Vries, 2012])

Tut AN LDOIFELFIN L TIE LW#ERERZ RHHs RO on 5, s>
PEFED T 1 ATHEFHICRE WO T, PEENIEAET D TE L1210 WIGET TEVE BA
LIENRBENTZ LD LD,

10. 4. 4 F DD pEFEMEL (www. energiezuinigebedri jventerreinen. nl Z%0H)
FEETEIR D Z DMITI T 58 =R/ F — & FAERRE = /L X —FHH ORI EIT D720,
FARETZRLX — L H T XX —(0EL < ORFRIERIER S5 Z LIZHERTR&ET
b2, A7 XD — MR IIEERDTER L TWDNR, ZOMOEERMTITEE

W L TR,

BUELAY 10-50ha OBEfFHiiR O = F /L ¥ —FIHE 170PJ T, ZIUIA T » ZBEDT RV

F—FIHD 6% Th 5, RTHIREES D TRLD & BT R NF—DRT v /L3 30-40%
by, BTHDE 60PI IZH725[6], RYT 4 7ICRIVUTFHA R RLF —DE =1L
F—NI ) Vo TLABEIZBWTEAFRENLE S NEkD 55 FREO BRGNS LEIZ R D,
ZNHOHE LTRD 3O0ZET b b,
- Zijpe |ZiTV > 15ha @ Kolksluis (231 5 ATES EflAGDOET B — MR AT EREI
« Apeldoorn it < ® Ecofactorij. #Auid Taskd OFEFH|ITHEL L #HMNT D
- Heemskerk i < ® Trompet

B LW CORFIZIE, T OB CRHEELHBE T2 &, REIIR—FT 2%
GR2 5T ZRED, SOICHBREZRBBICOI VMR L SE52 &0
BEIIMRD,

BEAF O REEFAIUI R L TIIAHER T ot 20— & LT, IR TR ORIIER &
FrleE 28R b %, % OHliE Taskd OFFITHITT 2,
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10.4.5 f¥

AT U ZCRBIT D ERBEEEKICIE, vy v a— ol REB T, N —RET
Bi. F—ARE NTARERDH D, ZOPTRERTZFALF —HEFIINTU AR TH
5, TENAX—HEEREMEDNEETTS, E— MRV TICE > T REFILF—D 35%
DNEF) &5 [Ruiter,2011], 2003-2013 EDHIM T, K 40 DA x 72RO AEFEE N &
— "R TN AFESIZEALTWD, ZNHIERIRTERTH D,

ED
« b~ h
TV
-7V —=TT
T VYT A

B, THDOEANTONWTHIT S, TORER, BEMICTEPEERI N TV 0372
THIFR DRI R D Z & 0R Siiz[Geelen,2013], BEICEA SN/-b— MRV 7, “Is
HEHY” 7R TH D, MV TREZELFERRIC, T ARG b ER HEICa—Y =%
L= g UAREICEA S, BUE TR S R EEIC 2 > TV D,
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AR 2 H —BET I CIE, 5,000 m3 D4 A & 35.0006Wh OFEHEH - T\ 5, 4
VR B 17,500 DFTRT O AKX —H#ETHE3 ECO200 & A7 ANEEET 5 I L7 BFED
LRATLHIALZFML T — MR T2 HATL, 2P O LF—ZHifITE 5, K
/e —HET YT D Campina Melkunie (X, 440 by Ra—PF—Th o I L7
RF—ACELRETF = — X LT, ZOHRMHICELEZR > TWD, ZhENLOTF =
— BT — MR AITEHEERFIN E 72 5,
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1.1 AT =—F 2?2011 I2B1F 5= 3/ —F]H
AT = —F DRI R VR N E = kL ¥ —F v U T RINC Table 11-1 12777,

Table 11-1: 2011 FED AT = —F L TCOZ XN F—F ¥y U 7 T L OFKZ 3L F—([FHE

Energy carrier PJ TWh
Oil 386 107
Natural gas 24 6.7
Coal 55 15
Biomass 275 76
Electricity 454 126
District heating 170 47
Total 1364 379

- 125 -



AT 2 —F DT RN T > TWADONRER E{LABREIC. #nEhn 3
D1 DEE LT ND, AT~ AT 20% & BT REAREEZ ED TR, #lgn
BNFED D 12% L 7o TV 5,

11.1. 1 &R IcRBIT A= LX—F|H
Figure 11-1 13 AV = —F > O R/ 5HFICBIT 5 =% VX —FHAONREZRLIZH DT
H5,

Final energy use by sector for 2011 with repartition by energy carrier

for Industry sector ( 379 TWh)

District heat
44TWh
industry

1440 TWh

Gas
B 4.2 Twh

Biotuchs and pest

Figure 11-1: FE¥ N B0V 7 X —DZF N X—F v 7T THLE 2R L= 2011FEDOE T ¥
— A& R — &

BRENAARENT, AV 2= U ORERTHEDN TV D EHRTF LT —Fx U T

ThD, BV THEETRORERDZRNLFT—FEHEZD 1 OT, FI A FRE 2 fi- T
W5, —J, Sl EICERE ARICKRELSKIFEL TV D,
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Final energy use in the manufacturingindustry in 2011 (144 TWh)

Textile & graphic industry

Maiifachins of colii. Rubber & plastic products 0.5%
refined petroleum 1.1% oOth
2.4% Food & drug industry 0.7;’
3.5%
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Manufacture of other non-
metallic mineral products
4.0%

Chemical industry
4.8%

Manufacture of
wood and of
products of wood
4.9%

Mechanical
engineering industry
5.7%

Figure 11-2: 2011 fEDPEXE® 7 ¥ — D Fofk — /L% —{f 1] §(144 TWh in total) [2,3].

A x—T U CIHEBEEO = XL —F XD T RO PNEEL > TE\, ERHE
P, WSV T RER T, EEEROT R X—HBEOLSLL EICHL R > T D, SkEfipESE
F2FAICKRERZANF—FEEZTH D, — T ALFTLE, BRTE, RMIITOHE
FUERI L L 9 e =R L F—HEOFTFEFZ T, ZNORETH 16% %4 HHTWD, %D D 16%
X, SR, R - BEEE RERZE. 2o/ IR TETH D1,

Table 11-2 (Z1%, #IEEICBT 5 =3 X —FIHZ B E EIHERIORL TS, =
ANF I TEIOLENFVEEIRF OIS HFECERWZdIcE — R
OEAIZITE L TWD EIEE 2 BIZITEXRT—F 00 OPERE BT 5 2 & 13D
THEL Y,
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Table 11-2:2011 FEDpE¥ Y 7 Z —CTOWRE L BH O &

Industry sector Fuel Electricity Total
[Twh] [TWh] [Twh]
Pulp, paper & board industry 21 3.3 5.4
Iron and steel 2.6 2.5 5.1
Mechanical engineering industry 0.2 0.4 0.7
Manufacture of wood and of products of 5.0 20 71
wood
Chemical industry 52.5 22.6 75.1
Manufacture of other non metallucpu:;n:;:(r?: 24 1.0 34
Mining 24 4.6 7.0
Food & drug industry 0.4 1.2 1.5
Manufacture of coke, refined petroleum 4.7 1.0 5.7
Rubber & plastic products 16.2 8.0 24.2
Textile & graphic industry 2\S 5.8 8.2
Other 0.4 0.6 1.0
Total 91 53 144

11. 1.2 HEHE

2009 FITH SN AT = —TF  DOPEERFIBICE T 2L, B 2 EEHMIZ BN
TREEEZFHATX2RMEICH D, 1999 F70 5 2007 4FF TORFIZADEL I HI/R SHLTH
5o TAUTRR DEPNCBIT 2 BRI R AT Uy Ve RFEL -T2 b DT S, Figure 11-3
IORT LD IC, REIBUIRARZEELMOHEHEIN TS, EEa—RFO~ALZHITE
V. EBFTIE. LARTICHAT L7eT — & Ll L TR0 2 » T b [27],

AFIEOEIX, 1999 5 2007 O MIC 0.8TWh 728 L, 4. 1TWh/AEIZE L TV
%o REBD I ROMFEFIL, M VLT FEZE T, 1999 F00 5 2007 F ORI REIED 60%
B L TWD, =RV F—ZHEEETN WL 8, Ailbs, (e L¥) %
—REICT DL RREED 90% L EE EDTWD, Mo EEEFNIIARIEOK 8% THEEKT
5 L9 40%I1272 5, 1999 £E72 5 2007 4E DI 60% (25 T, fx b BN L 7= 5P 3AM
WETHY ., BB LNZR0 OEMEZRL TS (8 44%), t— bR F a2 > TEIR
B A i b 2 8UE, 1999 4 CK 630GWh Tdh - 7273, 2007 4121 265GWh (2F T
B LCTnal4l,
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BLEZEDOKPEEE PN D HEE SN A RFIBDORT > v /LA S Y % Table 11-312777,
AT X VOHEMIL 6.2 725 7T.9TWh/4 T, FEEROEATEE L H P BIRER H Rt EH 7 —
AEIIZABLONTbDOTH D, HHEINTZAT vy uid, BIEORREIED 1.9 512 %
TOfEELEI> TN D,

Z B A L EICIZ, RT3y L L R AP O RRIEOREEIZHOWT G
WRENTNWD, FEHLICLD &, BERORIEELM O—BH2ERIZ TR TRV, 2E
72 BIE, TP X o THIE, SGPr, BEA v 7 Tk 72 IR LRHESRGE R A D > T
L1 Thd, EXHe— MR TEAICHEY) & BMEN 552 < ORE UL TICRIERT 5,

TARF i O L7, EEEIC TR —RRORRETRND Z LT I
BT 7Y =y FOFIRREEET D, EVARICHE B NHD Z EICE D BRI
B E LWOSA F~ ZRBETIE, PR 206 OBEIUT, 2372 0 — I/ > T D, HE
T ABNEIUDIREE L~ U I 0372 0 mnvs, (RIREH CO e — MR 7TOEAREZ b b,
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Table 11-3: 2007 FEOBMFIEAOMIGE E AT = —F  TCORMEEY 7 ¥ — CTO BRI A
ANV %

Delivered excess heat Calculated theoretical potential of
Industry sector
2007 (GWh/Year) excess heat (GWh/Year)
Mining 50 250-300
Manufacture of food products:
61 80-120
beverages and tobacco
Manufacture of textiles and 0 0
textile products
Manufact f d and of
anufacture of wood and o 110 250 — 300
products of wood
Manufact f pulp, d
anufacture of pulp, paper an 1392 2000 — 2500
paper products
Manufacture of coke, refined petroleum
products, chemicals and chemical 1908 2500 - 3000
products
Manufacture of rubber and
i 3 10-20
plastic products
Manufacture of other non-metallic
) 48 150 - 250
mineral products
Manufacture of basic metals 502 900 - 1300
Other 58 100 - 140
Total ~4100 ~ 6200 - 7900

IR AR B W TEIRFE O &I 0 A7 < | BRIGHRIZ EEME s Tung
VY, HUIREVIEIR IS . BB O MG E DRI L T D Z &id, Y AT LOLENEFHE
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RV F Ak DT HEEDOTHR LS T Z LI D,
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v F T A THEES VAR T > v v VORIRN & 2 ILFEEIC S FIET 5,
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