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1. About us
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Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH
EEEMFREENS (GIZ)

* German federal enterprise fEEBHa ® About 22,000 staff worldwide
® Non-profit IEEFIEH 4 Ik B 22,0008 EHR

® Operates in Germany and in around 120 countries
HEEESESRAI120MNER AR F
® Promoting international cooperation for sustainable

development and international education work
RS RAAFELRIENERSIEMERFRES

' = In Germany ZEEERST

= Local personnel iz T

= Seconded personnel JkiESRT

® Business volume of 3.70 bn EUR in 2021
2021F =2 : 3712 T

®* More than 300 public and private sector clients in = " Zgteee-

L2

Germany and abroad L

BiF3001 R B AR RIERI TR 9::,..
® More than 1,600 ongoing projects worldwide 'o,’o"

LIRIEEHITHRRTIE 291,600 1
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The Sino-German Energy Partnership at a glance

PERERSEMSIERHFERRIIE#RE

»,Energy Efficiency First!”

and Renewable Energies... ’,r\F

...are key to the energy transitions E
in Germany and China.
H 1 P e e E’Ja‘%&f%
“RERLILSE . MK AT AL fE

As the German government'’s central
instrument for foreign energy policy...

..the energy partnership serves as a dialogue
E E platform connecting politics and business, and...

...facilitate exchange on both countries’
energy transitions.
VB 97 [ BURF 0T A BEIRBUR % 0 T,
REVRAK AL IG 2R A2 R BUR A Al R X 17
Fé? TR P ] e AL 7 T A
b/

02.08.2023

Political Partners:

BURF AR
* Federal Ministry @ g ﬁg i[ﬁ E

for Ecanamic Affairs = naticnal Energy Administration
and Climate Action

&= Maticnal Development and Reform Commizssion

Implemented by:

SSTTINE
giz i

in corporation with (excerpt):
HAERE G5 -

dena Aqora o [E ehimuizitel:  SEsmEmsan

R AR R
S - ?k@.d(ﬂm.ﬁli&tﬂ&ﬁ
(H[(“ e Y P
iR R 2 = .;‘ .
gl W

CHP‘\ @ FEEETEANARL D %

o [T
[ ST S - e 1AE

¢ﬁ*‘tm‘#i§4v§mw

 FEARRNEERERNNESES

Background &' &t Partners S 1E1k £ Working Groups TAEZH

Working Group “Energy” a5 T/E4A

Electricity and spot market reform
System integration of renewables
Sustainable heating and cooling
Green hydrogen

Decentralized energy generation
Biomethane

FL RN B2 117 3 e e
ATHARFEASGES
A RF SRR A
oA

HEWIRIRS,

Workmg Group “Energy Efficiency” P IERER TAE4H

H1EHL#2022

IR

Energy efficiency in industry and buildings
Energy efficiency in cities

Energy efficiency networks

Innovative business and financing models
b A BT B A RE R T

WEHATRE

RE AR 2% /N2

B3 s M AT i 55 A5

[

Source: giz 2022
FEE TP

73
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Cooperation in the field of heat pumps

PR T AE

The cooperation aims to promote heat pumps and sustainable heating in China through various

activities.
EEBNTE AREPERNNE, HEFFEHAEE, SEFR T IUTED:

Policy and regulation, standards

BUR. ZEM. R

Publications
RI|E

Training

23]

Group Standard: Technical Specification on Trigeneration System
of Heat Pump (heating, cooling, hot water)

FfrE: XFRFRR=ZRKERSE O0F. REEFRMRKEN)
RARFE
Series of White Paper on Decarbonization Potentials of Heat

Pump ZHARB NP IBEEP RS
Report on high temperature heat pumps iR =2 AR L4 R R

Trainings materials for installation of heat
pump system in China

BN dml P E AR R G 2 IE I B
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2. Decarbonisation Potentials
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Decarbonisation potentials of heat pumps in industry and district energy

PAIRIE X EIEFn

JE R K B
Households

28%

"
20214E A Ui HEFE

Final energy
consumption
in 2021:
| 8,667 PJ
Transport

27%

Ll S5t O

Business

Source: Guidehouse 2023 based on AGEB 2022

R 14% NEE it
B%, LLBldeAE Bt i
11120454, 70%EEH

IR AT R 2 R A
LI

Tk AT 2 /3R R 75 3R Sk
H A 7= A g 34

HH110%4100°CLL T,
26%7F 1004 200°C2 |H]

3 REFERRIE 77

Technology maturity by temperature
ranges

A EIiRFESE B N AR BAR B E

« < 80 °C: established mainstream technology
for typical space heating 1 {tAE /7 E R PRAY
FERBEA

« <100 °C: commercially available industrial
technology BN AT AR 1Tk

« < 150 °C: MW-scale demonstration projects
available BB JIRFREIB

« 150-200°C: experimental/prototype 4bF S2I&
BB
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Decarbonisation potentials of heat pumps in industry and district energy

FAIR T XI5 BEJR A0 Tl S By B FH K2 15 RE B8

Gag\.'El'bfaUCh ”Whj/_ igj\(e\-,r_:bvil‘if%
==

ik BEIRIH

@ Uber 34 des gesamten

Gasverbrauchs ¥ (TWh)
ok IRSTY N
%%3{%@%&@ #EH im = SAHE
M (BAME
CO23 &)
@ Etwa 45% des gesamten
- Endenergieverbrauchs
KLIA5%I LS _
F A% T-200 °Ct Gas-, Energieverbrauch
und Emissionen
in Deutschland 2021
.. 435 [F SRE
Uber % der deutschen 20115 {’“‘i“‘\_b.;.
Gesamtemissionen KimReFE R inHE =
I /4 AR B A%
F-200 °C L
{F200 Wairme unter 200°C
oAt

Sonstige Anwendungen

Source: Fraunhofer IEG/Agora Energiewende 2021
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Application of heat pumps in industry sectors

ARETI SRR R E N

The industries most suitable for heat - Iiﬁ%ﬁ?@‘,&v ;}50° C élci);z.*ﬁiﬁlvsg) FETERNE
pumps are those with large amounts

of low-temperature heat requirements, £ ° > %QQ;%J% B

as well as sufficient quantities of waste T 82 17 iy, AP LA Y A
heat. In the EU, this concerns mostly R 36 18 JI:J@K/ Hﬁf* LN
four industries: Paper, Chemical, Food e e = gy i

processing, Refinery.

P R4
Bﬁ%ﬁ%i{;&%g%ﬁ%i%ﬁ%fﬁ Low-temperature process energy demand in EU 28 in selected industries

ey Ll Sl Rk 21 281 52 B3 T AL T 2 AR R
% T Ay
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3. Case studies

Rz FH &= 651

In Europe, too, application of high temperature heat pumps still is in a very early

stage, but there are practical experiences.
ERGH, RBESEARNNAMNLTERRNME, EEF—LXKREN.



Application cases from Europe

B L FR 52 51

Example 1: District Heating
01 SBIKIREIRRR XA

TR o

City Centralen
2 x bio gil 1 x n-gas with FGC

K
#H/KO

Sea water fityes

)| 2500MWh

16

notes

XiE: https://lwww.man-es.com/discover/esbjerg-heat-pump

Location Higs Esbjerk, Denmark
FZEsbjerkm

Company &Mk MAN ES £ &

Year &4 Expected to be operational
by 2023
Fit20231% N

Heating capacity 50 MW

RGRE

Heat source Sea water

FRIR gk

Temperature J2E 90°C
Refrigerant /45 R744
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Application cases from Europe

B L SR —

Example 2: Cooling center Location Potsdamer Platz, Berlin
ZH02: XA g EEMAKT, FRIE 17
AN .
QWARK? - Quartiers-Warme-Kraft-Kalte-Kopplung Com pany 1E ll'k Sle‘me r:i sEnergy
%W B /7 Kaltenetz- Kunden Eﬁ)@?&%iﬁ{# E I _‘I % Hb;}'%
53 Year &£ 2023
= 4R _ _
12°C Warmenetz- Kunden C00||ng capacity {#mg 8 MW
S 80 - 120°C .
R TSy a0 o COP MRS 3 (EfHD)
i ' Heat source iR Waste heat (water), 32°C
: ‘}:,Z(r::]t:gp::‘r)aetur— el B AL %?X‘\‘ (7}() . 32 ° C
\ RAR "‘”""‘"'“e“ i Heat sink temperature 85-120°C
Kuhltﬁﬁiﬂig ﬁﬂ%&iﬂ SZ
Refrigerant 745 R1233ZD(E) (GWP=4.5)
Source: https://group.vattenfall.com/de/newsroom/pressemitteilungen/2022/richtfest-hochtemperatur-
waermepumpe-am-potsdamer-platz Saved COZ em |SS | O n S 6 . 500 t
MR HE
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Application cases from Europe

B R FR 3 451

Example 3: Paper making and district heating
E03: EBRFARHTEHHER

—)—l—(-—

Skjerniii SE i FR

o)

Skjernti I 5 &
35°C

Location i/

Company 1M

Year £}

Heating capacity {t# &
COP MgER Y

Heat source #%i&

Heat sink temperature

AASNERE
Refrigerant #l/4 5
Saved CO2 emissions

B

Skjern, Denmark

£ Skjernth

Skjern Paper Factory
2014

5.3 MW

6.5-7

Humid air (30-55°C)
iEiEZ5(30-55° C)
Max. 70°C & &=70° C

R717
8200t in 2015
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Application cases from Europe
o IS E S -

Location #1258 Pischelsdorf, Austria
Example 4: Food industry- starch dying B3 tth | Pischelsdorfrz
ROl4: Rap T ——EM TR Company 1Ml Agrana Starke BIR A F]
Year &4 2020
s2eE Heating capacity {{#& 375 KW
ﬁfE-ﬂIrB C) COP MHRERH 2.9-3.2
. z —|§ ___________________________ Heat source g Waste heat (water) at 76-
il b HEEE (K) Ur& 80° C
; . L_ e J 140°C : 76'800 CE,‘JE%??‘;}( (?‘j\l\'Zk)
s \| SR @ R Heat sink temperature 140 —-150°C
D PN R AR IR
womaree  @we Max. temperature 160° C
(=) B 50
Refrigerant #1145 R-1336mzz(Z) (GWP=2)
Saved CO2 emissions 600 t/a (compared to gas

B HE burner) (55 $R4PHEEE)



Application cases from Europe

X 4 2 PR 3 51

Example 5: Construction materials

— brick drying
ZG5: BMITI——FERTIE

| Higan DiOF T (2%)
: M
% 0
1 e
{ E @ EPIEUER% K)
B s e :
- M B zaem 4
(60% RH) (CES PRerrrrrrrr: |
' 60°C
= 1 1 ! ] =
L _ a ‘ Tl
10t , ) i
F- Gy == () %y -EF
= E28% i E2%
RERMTY BTSN 26h

Location Higs

Company 1=l

Year &4
Heating capacity {t#&
COP MgERY

Heat source ;&

Heat sink temperature

ARSI
Refrigerant #1745
Saved CO2 emissions

Rk

Uttendorf, Austria
Ba #th F1 Uttendorfth

Wienerberger
2019
300 KW

5.0 (at 110°C), 2.2 (at
160°C)

Waste heat (water)

R (9K)
110 -160°C

R-1336mzz (GWP = 2)
590 t/a
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3. Challenges and solutions
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Challenges and solutions &k SRS R

High power prices compared to
fossil fuels due to taxes and levies

Increase operating costs.
StaEEr, RBESERISENE
Y ZERA

Higher capital costs of heat pumps and
longer amortization times.

PERINRARARS, BIBHARIK

Costly redesign of factory processes
BRIt L2 mENRA S5

Too few (large scale) demonstrative
applications - preventing economies of
scale and learning effects

oot (KHIR) NMARYD, LI
Qéujlc *D?—j)&r— xBﬂ
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Challenges and solutions $t/E 5BRF R

Germany has a range of existing incentives. Germany hopes to introduce a series of carrot+stick
measures to decarbonise heating by amending its building energy Act in 2023.

EEMEE—RIEHMER. 2023F&ITMESH GEFEE

BERIREAR, AJEZEMETXS AT BERERBVABFHNE .

PULL: Funding scheme Energy and resource efficiency in
business (EEW) /Federal Funding for Efficient Buildings
(BEG)

Bl : BRI IR FIZRAEF A %" (EEW)
- BFREMHI0ZEKIT

INEETBEMARE, TR ABERMAR 45% (Bl
/3 55)

HFEMEERTEERE S, R NREBAAR 30%
o EMNHEmS3K1515007 RR 4G

PULL: Federal Funding for Efficient Buildings (BEG)

A  TEER TR A" (BEG)

o HERF N ER A FTEEEIREAIIR1F30%%ME

- HiEF “SIEER” , BESMRIT10-20%FME

- 1 GEFBERE) MER BRI ERL AR RIIRIS10%
#MU5

© N AFSRIRINR % 20%M0 % B AL A

RE) REBELERIIAL MIKERER. ARIEAZEFT]

PUSH: Carbon pricing: EU ETS and National Carbon Pricing

Scheme (BEH)

BEH: BEN: BLEEHEK ZG1KF (ETS) FIZEMRIAEN K S5

(BEH)

- KREBHEMZZAFE (ETS) (Tul) , 70-90BR jo/mh — & 4 fi

- EESRBHBEIZE AR (BEH) (REETSTEEIRBIZIBFIERAGHT
ECARAEREEY) |, 20235 35ERTT/IE, 25551 EAKE45KRT/IE

- IRSWEREIEAE, FRIRARERUENE

- WE AR/ RSN NIRRTk A

PUSH: Mandatory requirements of laws and regulations, e.g.

GWG

SRR GEEEARIEFIEERK, W (ETEEE)

«  B2024F R BMREVEERE E AT EEREIRER S ZEDEX
£ 65%

© FAEERIME AT EHS T
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N BRI
Energiepartnerschaft

DEUTSCHLAND - CHINA

BKARA: BKARA: BEARA:
F LT Liliane Ronge J& %01
22 R{EREIR S RERUX PEREIR S RESUX EREIR S RERX
@ HXR MEEE R FR AT HXEMBER

liiane.ronge@giz.d zhen.yuan@giz.de

\ — & yuxia.yin@giz.de o
= 010-8527 5589 ext
Q gég_8527 2 @ 010-8527 5589 ext 311
262
MAFBEH—FT THRRENNTE, WDER: g ERERERESE (REAAS)

www.energypartnership.cn
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