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Outlook 2022 Free Dataset. Global data. Grouping of IEA PRODUCT Ivl 2: Bioenergy covers
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. BRNERIZ (2023) : FHEERIRIE DR D IZHENLAERERV SR (Construction Europe. Danfoss

Q&A: Technology to reduce excavator energy consumption.)

L KRNERIZ (2023) < FHERERIAIE DRI MZHENLAEFERYEE R (Construction Europe. Danfoss

Q&A: Technology to reduce excavator energy consumption.)
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. EFREETRE (2023) : EBRHZESH (IEA, Electric Vehicles)
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Engineering)
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Efficiency)
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90, 1-501, (Reinventing energy efficiency for net zero. Energy Research & Social Science)
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1-20 From using heat to using work: reconceptualising the zero carbon energy transition.
Energy Efficiency.)
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. FHEEET (@ mEL ERIREER AR (Leanheat — for building owners)
50.
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(2023). Infographic - How is EU electricity produced and sold?.)
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Information System: Battery supply chain challenges.)

. Clean Energy Wire (2021) : (o2 EEE BN MREIE 2 A B AEER - IRE) (More

renewables curbed to stabilise German power Grid — report.)

. EIFRAETRE (2023) : (BEIRANEE ATV +-4E), E513TT (Energy Efficiency: The Decade

for Action)

. Wartsild (2018) : ({2 EB£2555) (Blackout economics.)
60.

Shuai, M3 (2018) (X FREBEFHRAITE A B (I BN F ), 130, 1158-
116301 (Review on Economic Loss Assessment of Power Outages. Procedia Computer
Science.)

. Macmillan, M5 (2023) (7R KB IEERHEF R ANRERIAR S 2R F), 99
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Energy Research & Social Science.)

Environmental Investigation AgencyFIShecco (2018) : (X FHFC-freefBm L2 BY
FARIRED, 85105 (Technical report on energy efficiency in HFC-free supermarket
refrigeration, p. 10.)

. FHEBHT (2023) Rt RITIEFE EFAVEB ™) (Danfoss, Building better supermarkets for

the world.)
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renewables curbed to stabilise German power Grid - report.)

. EPRAETRE (2023) : CRETRANEE :ATEhAY+4E), %5 130T (IEA, Energy Efficiency: The
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TE20306F, F MR Z0E M (1079 £/ 90075 AfT) & (EIFRAERZ2022( 5748
REE), 813600 o RIKNIERE AT 1 323 55T S (EFREERB 2021 (21K
SRR PUTIHED) . 02 AR S X B AT 1383 5K T=RERK117-31512F 7T
[In 2030 we will need 90 Mt (10.79 EJ/9 million kg) hydrogen (IEA (2022). World Energy
Outlook, p. 136.). The lowest price is USD 1.3 to 3.5/kg hydrogen (IEA (2021). Global
Hydrogen Review: Executive Summary.). 90 billion kg hydrogen X USD 1.3 to 3.5/kg
hydrogen = USD 117-315 billion investments needed.]
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B2 AT 4,697,675IK FLBY 4,697 K FLEY BV ER 770 BRER 1T X El| 20308 7=

%DLD,_ $666 K EBTBIE666/4.697=142 T HE(URS. GinnaBIIZEES ™ (In 2017, the

US nuclear power plant R.S. Ginna (Amerlcan Geosciences Institute (n.d.). How much

electricity does a typical nuclear power plant generate?) produced 4,697,675 MWh or

4,697 TWh electricity. EU will plan to produce and import a total of 666 TWh hydrogen

666 TWh/4.697 TWh = 142 nuclear plants like R.S. Ginna.)
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2018 IR AMIOE VR G A B8 937.8275 F ELAY (B 2022 (1E K

FRERER)) ox\ 2050& AT FEE 148000 F ELBIHIEB 73R E S (EPREEIR

£ (20226 (tH REERBED, 5513610) 0148005 T BATHI1%/91485 F Fubvo 148

AT EE/37828F REY=38, JLF22018FEH A FEEMII . (London's annual

electricity consumption in buildings and transport in 2018 was 37.82 TWh (Mayor of

London (2022). London annual energy usage.) and we will need 14 800 TWh of electricity

for hydrogen production in 2050 (IEA (2022). World Energy Outlook, p. 136.). 1 % of 14

800 TWh is 148 TWh. 148 TWh/37.82 TWh = 3.8, almost four times London’s electricity
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Blakers, A %5 (20214F) : (Hivk & REfERERIITIR ) BE TR

of pumped hydro energy storage, Progress in Energy.)
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pumped hydro expansion project, Australian Geographer,)
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EPRAETRS (20235F) : (FERIAIEAIMEREN(EA, Grid-scale Storage.)
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Energy)
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£5133051(Quantification of global waste heat and its environmental effects, Applied

Energy)
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HRHE201SEE(RUMARR L EM) R R, (EEMARS B0 ERAPTROVAE, BN “UE
PRBR XM TRABIE LU AHER, EAMBRHHENREN FRABWER AR
1% K& T o (Heat demanded by residential and service sector buildings, also called “low-
temperature heat demand’, according to 2015 data from the Heat Roadmap Europe 4.
This demand doesn't cover industrial heat demand as required input temperatures are
too high for excess heat recovery technologies.)

EB43) [Hydrogen for heating? A

—&843) [Hydrogen for heating? A

T1(Hydrogen Market

R, 8835, 28, (A review
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. EFrge

A ET=) 4

FUMFAEE £ & (Heat Roadmaps — Heat Roadmap Furope)
Luo, A, Fang, H., Xia, J., & Lin, B. 20174F) : (REAL S R A T EHEIH%
HI)(ERIP S BIRFIF), 125, 335-348F1 (Mapping potentials of low-grade
industrial waste heat in Northern China. Resources, Conservation and Recycling,)
112.EFRaE RS (20226F) (R EEIREBE), %5 136D1(EA, World Energy Outlook)
113 ZRERB (20174F)  (FAEUE - ATBAREL, 8512801 (Technology Data -
Renewable Fuels.)

TVIS (202246F) (A MR B PEX NN /913007 RESR TR MY (F

1300 husstande mere fra Danmarks farste PtX-aftale.)

Fjernvarme til

. COWI (20236F) :{Kasso PTX (E-FREZ) - IMBRIBIR E), 524D (Kasso PTX

(E-methanol) - Miljgkonsekvensrapport.)

20504F, 2 EKA] 1WA EBARIT ARSI 1 22875 T FLBT (51480075 T ELBYAI8.3%) , Bk
Ei 4,420,800 T)o2020F 21K BIEREIAE R EEE Y 7,039,840 T) (EFRAERE
202246 REIRGEITEIEIN Y128, 18 Es | REIR RN BBAMIFATD, 1847 | RERSRIRAY
AN, BRIMIX  H5R) . (The global recoverable excess heat from electrolysis
is 1.228 TWh in 2050 (8.3% of 14.800 TWh) or 4.420.800 TJ. The global heat generation
from coal in 2020 was 7.039.840 TJ (IEA (2022). Energy Statistics Data Browser, filter:
Energy topic: Electricity and heat, Indicator: Heat generation by source, Country or
region: World). 117.8% B2 1+ XIIE203045 1853 ER AT 42 4 7= 100075 M o] 5 4 & (RRER
20226FAEIR - 5) oRISE T 5 2333 T BBYER /), XAEH F333 7 F RAMES. K
952309 B TN T BARGIE, 13(FARER R, 3335 T FLAY/ (2/3) =499 55 T R,
BB RN IRIEFIZREIR/Z 2017 B 2R, 2120306, B 16.6%M BBARITIZHY
EB 7D\ BY [EICR DX 94 499,575 F ELBYX 0.166 = 82,95 F FLEY, 2030FRREA A
M EB R 72 FREIU Y X S (40, 201 748, TBEIMFA AR EAEERNAMRE 7515
BT EBY (BEEF ST E201 749 AR FHR) 8295 T BAY/51.55 F By
=16, #3201 75 BEE A HBE FE K15 2. [The European Union plans to produce
10 million tons of renewable hydrogen through electrolysis by 2030 (EU (2022). Energy
- Hydrogen). Assuming 33.3 kWh/kg hydrogen, this is 333 TWh hydrogen. Roughly 2/3
of the electricity input for electrolysis is converted to hydrogen, and 1/3 is wasted as
heat. 333 TWh / (2/3) = 499.5 TWh electricity input. 16.6% of the electricity-input for
electrolysis can be recovered to district heating in 2030 (Danish Energy Agency (2017).
Technology Data — Renewable Fuels. p. 128.). 499.5 TWh X 0.166 = 82.9 TWh recoverable
for district heating from electrolysis in EU in 2030. 51.5 TWh heat was distributed
to private households and residential buildings in Germany in 2017 (Statistiches
Bundesamt (2017). Balance sheet of heat supply, total). 82.9 TWh / 51.5 TWh = 1.6, more
than 1.5 times Germany'’s domestic heating in 20171

F20604F, FEN S 2RXFI9000%1.312 M, H 809 iEid FA#HIEY (EPraE
RE20225 . PEIRACCUSKALE SN =  ITHE) o RIRETRER333
FEBY, B BRI S S 252376-3432 X 10-12F FuBY, ;RER2.376-3432
FTFEB . KB 23BN AT RREIS, I THIERABEREE, PTLIERAE
BB TR B 23762134325 F LAY/ (2/3) =3.564-5.148T5 F ELAY . 120504, EEf#
SRR BN PE83%HI RIEIKERA FHERERRE 20174F) o AKUE - FIF
ERRL 55128T0) o RIS TE2050F RAKRIMERIESR, FA TR LIS 35645 T R
BYX 0.083 = 2965 F FLEY, A 5.14875 F ELAYX 0.083 = 4275 F ELAY . FHE20204E K
B L BERE5953612T), SiER 16545 T BT (EPRAEIRE (20226F) o BEIRSIT
RN A8, TSR | BRIR TR B RS, 154 BRIRSRRRIAI R BB, EREL
X FIE) 0100/ 16545 F ELBIX 29675 F ELBY = 17.9%, #1100/ 165475 F FLBYX
42775 F ELBY = 25.8%- [In 2060, China'’s hydrogen production will be 90 to 130 million
tons, of which 80% will be produced through electrolysis (IEA (2022). Opportunities for
Hydrogen Production with CCUS in China: Executive summary). Assuming 33.3 kWh per
kg hydrogen, the hydrogen produced from electrolysis will contain 2.376-3.432 X 10-12
kWh, or 2.376-3.432 TWh. About 2/3 of the electricity input for electrolysis is converted
to hydrogen and the rest is wasted as heat, so the electricity demand for electrolysis is
2.376 t0 3432 TWh / (2/3) = 3.564-5.148 TWh. 8.3% of the electricity input for electrolysis
is recoverable excess heat in 2050 (Danish Energy Agency (2017). Technology Data

- Renewable Fuels. p. 128.). Assuming this is representative for 2050, we can say:

3.564 TWh X 0.083 = 296 TWh, and 5.148 TWh X 0.083 = 427 TWh. China’s 2020 heat
generation is 5.953.612 TJ, or 1.654 TWh (IEA (2022). Energy Statistics Data Browser.,
filter: Energy topic: Electricity and heat, Indicator: Heat generation by source, Country or
region: People’s Republic of China). 100 / 1.654 TWh X 296 TWh = 17.9%, and 100/ 1.654
TWh X 427 TWh = 25.8%.]
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. 2021 B A RINE B9 B 7B #E 9237 5 F ELBY, FaRESF 792345 T EuBY (BIABEARAE) o

EFro BB ITE#E.) , 112021 E2ITKEIE LB T PEFESEEA (220-32077 T FLBY),
[Australia’s electricity consumption was 237 TWh and Spain’s was 234 TWh in 2021 (EIA
(n.d)). International. Electricity Consumption.), well within the range of global electricity
consumption from data centers in 2021 (220-320 TWh)]

B BTk (Association of the Internet Industry) (2021) : (HUEAF ORI
BETRIERZ AR NI T  FI20304F, JE =@ Al RV B ARSI D HETS
SK)(Data centres as Gamechangers for Urban Energy Supply: City of Frankfurt am Main
Could Cover Most of its Heating Needs by 2030 with Waste Heat)
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