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B L2 HPHER. HEREORK TR 1R EMN

EH B 50 FAETERETRRRG, RN TEZETIY R, EE
AR EE TN LA 80 FEATHIGIENPIE W, EEP AR RG/EF EIL
JI T R R A AN 20 THEAD 90 FEAATHEH, HAriifEdest. AL +4F
i, E GOV ERREKRIE TR, D W R ) AN AL & 3
Ko P ERRIE KSR — 5 T2 A S IR IS Br i 1 KEER, 7
FEATSAE A FH 20 B PRI e by 10 1 [X K g 2 5 Lk

2000-2022 FEFHRRENKE . EHMEBRER & &5+ B RN & A,
DL 2010-2020 £E4 [F#JRIE RIS PR 2 S AL 5

e SR R REHR B
be 202058 -1:517 4] SEREBRERNERAL
?j 500 10% 100%
3 O AR
400 8% 80%
O R SIREBEL=
300 6% 60% BRI SRIP
200 4% 40% S ARl
O TR
100 2% 20%
oHfth
0 0% 0%
2000 2011 2022 2000 2011 2022 2015 2020

e ANFEHRIRUE BT b S AR B GRAR GRS K2 PR . 7 Jofh” GIERGE M. RE# I, Bl
KT EEREIR CRFHRE. btk EMIRED S

KR EPRAEIEE, HREET R EA B S B (2022) , _(RZERGIFSE) o PUKIEERY (2023) , (HE
EHTTREAE R R AR S D o

H 2010 FERAK, L BRE MK O in 250%, HA M EILTr, (HERaESR
U YT D g 3 X AT R 7 — MBI . B I RFEF I 2 12%, A E KR
FEACTAEY, (SR ERIE MY, HFErEE 20%. ALfER T, SFE
I BRI R AN I ) R, B R IR R PR i AN U A I 2 T BUR HL 7 T )
AT ™), DX AR RRYR AR, X ] R R B AR R RIS AT
KT

SE R BERR AR R P B2 o5 H R A P S R0 T%. R AE Hh [ X Sk A P v R A
FREM LR BRI B D , FS5HEIEITHE IR,

Ai, A I A SRR EAT BB SR AR R TR T v R B AR, B Gnd et B AR R A 2R
A EE (2016-2030) Al AR E 4077 X A= i B AR (2017-2021 4F) (S
“BURMEOL” #55) , XEATS O AR Wi REE RS (b B R

25


https://www.sciencedirect.com/science/article/pii/S2352484722025537?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1359431121000612
https://www.mohurd.gov.cn/gongkai/fdzdgknr/sjfb/tjxx/jstjnj/index.html
https://www.sciencedirect.com/science/article/pii/S0301421515300288
https://www.sciencedirect.com/science/article/pii/S0301421515300288
https://www.iea.org/commentaries/heating-chinese-cities-while-enhancing-air-quality
https://www.sciencedirect.com/science/article/pii/S0360544219305730
https://www.sciencedirect.com/science/article/pii/S0360544219305730
https://www.iea.org/policies/1794-energy-supply-and-consumption-revolution-strategy-2016-2030
https://www.iea.org/policies/1794-energy-supply-and-consumption-revolution-strategy-2016-2030
https://www.iea.org/policies/7906-clean-winter-heating-plan-in-northern-china-2017-2021

FER R TR 2023) » M 2016 2 2020 4F, F A AEER H AHREER RUB 88 0 T
6%, WABEGRG D> T 13%. AR HERR AR, B S IR Y o AR

i

FRARAEE HH L RE RGURRBRE I ) O/ 2R Z AN E P LR RS H R BHIESE, FanfEdL
WK S E AN L2, 2021 SE ] FEAREVR . PAIE AN A IR B b IR AE YR AL i) & B
Z A RER T 90%Lh AN 75%. FRER|h EEM S BRI B . AT A
REVRRLA . AIEAERE T T W 71, CAACRERZH) MEMZ R Tk, HdE+
OB R BRI, FE T LR A [FEFRE 0 B2 Se s . g RS, S E
2021 FFRIRPGE T 46 AR, HAORH kA KB (W2 &) .

BH

I HE R SR IR

S R BT 2~ 2022 4F, [ S A A B AT R K ) BEYRUEL 7R K
DL A BREE ., DU SR E . A [ 2 e R A A K S 850 — S AR HE U Bk
', 2022 AR AMERR AIHOK T EMBRHBCR R 10 {20, 2945 A RRE R
PRI 22— AL, HEANKHAEE (TR /N MR
AR 3% (T BLIS /P05 oK) b A 32 ZE AL T 1P 241K 65%A1 50%.

CAEBUIR 2y K R R KA. E 5, 2R A oK BE& L P E R s, m s A
SRS I X T o A R ((H 2 G , IF HALE S5y I8 1) AT
or S [ e 2 L B 3k, B — R T A8 I TR — A B TR R e (XA
S HAb T I EA R WD o XA AR G AR AR S H A T0% (A
1.3) , JFHBEEEFAKT RS SRS SR, o [ AR A X it
AT RIRATRERIG K.

Hk, HEAZAEX, EHA AR — o 6 T LR AR, Hit
AT 2 BERR SR B B o SRT, AE AP R TE A BAL T, s AR 55 R S
i 2= EEBEATTIAR 2

B 2010 £ELIOK, 1S TREABCRIIHERE, P AR 28 G AR #R O MR 2 TR LR AN A
IKETBERGREE . TP [ T ORI RG G, BEAGREEIFR TR, EAERR. Ul
RS RBOR. (W “BERMDL” #8700 BIERTE, B 2010 SRR Z RERR 5

26


https://www.euroheat.org/data-insights/outlooks/market-outlook-2023

JESRMRHIR AL 10%HIK o T FRAWTIER, o B 19 NI SRR n
(F1.3 .

Bl 1.3 2022 P KB SR ALY 172 (8] GLBR A HK A 5% S AL BRHES R i8S B Eh g

oS [a]f #ok
36 800
K 1
k S
Er 1% =E
X
iﬁg 27 luli 600
I H =
‘Il,ul-\'l 3. BX MEX
18 400 ®
s B
2010
9 200
fE
& 2022
0 0
0 50 100 150 200 0 500 1000 1500 2000 2500
FRE/EA*K ANSFRES

Vi VLB BB R B . PR/ S RE R B RE b 2R, o (B A LTI 1 T S G O R ST
T B 0 ST M O e R 5, AR R P R 50 T, TR B 94 e e [ B B A BRAE VA S 1%
PR SA
BRBRTIEAAET 2N, EiTREW SRMERARTERE, + H AR GRIRHE R AHBRE
e A

FEFPE, 2] SRR ATROK S R SRER T — A R (I 40%. 2 BEVR T R 14
— Dl ROy, AR SR ST AR R 80%., BLIARSC
R 85%. H 2000 fELIK, S [AIBERRAHOK R 2 gn 7t R,
2 (B FHE R A AR KR S ) ELFE AN TR] RSO EE 2000 SE3E 0 13 P, LE 2010 SE14 A0
T 50%. FEBHIZ— KRG A SRR A R A EAEE R I AR (B 2000 5 DKE
T =), CAFEAMN X NARFDAL R e SR 8 18 Dl Ak g I
Cre 77D 5 BRIV A DR 3 X PN 8 B b AR Ayt [X ) AR 2%
TS E (WEREL3) .

BE L3 AMRKRENT AR R EE RN

MEFTRH A EX 7, B 9 ORI U, X AEAR KRR B R 2 &4
XS SR HRKCT AN R s 5 S A 9%

KIALIK, FEEILTT ARG . Xk R AR R A P R X (b
77 SARMESHIRKIMX A ALk, ERIRIES A L. ek DI AR,
WX, JEREEET I,

27


https://www.iea.org/reports/global-energy-and-climate-model
https://www.iea.org/reports/global-energy-and-climate-model
https://doi.org/10.1016/j.enbuild.2021.111598
https://doi.org/10.1016/j.enbuild.2021.111598

o E AR AR F1E: pEMRS

FEAL TS R T AR RRERX, £FURMK. RSk (FFE 90-180
KD o BRI WA AL ST M X B DL B (R R BR AR T 58, AT 16 AR
FATBUIX (BHFEER . HEHMERKXD U4k, BT E2Raeiimne i
1%, BFRERCAWHRTT (W “BURML” #50) o

B AR 2 U R B AR AR, T IRRFREL N 1-3 M. 1
KX, B AR G AR A AT SR R, B HIR R G B RN
#, KT B BR R S A TEACHRTE, SRR H RN, 71
JIYT, H TR RIS A R OERD, BRI A RS T
R -

AR SREREE H AR B 5 A 0 BA B3 4 A

- e

FIEEH

7 14 000

gh.)
-- RSN RE § )
\ 7 o i

Ve SRRERE H R E E BREEVR E RETE R TIBEESs (Weather for energy tracker) , PL20° CIEvEREITHALN.
SRR ERREYRE, BOEET P EGEA S B (2016) ,  (RAHFAR TR (GB50176-2016) .

BASMRX ) — L X ] B2 (g, 2R AT THRRET 5° ¢ B4
AZREAM 90 Ko 7B HEIR J5 AR Z M X B i .

BRI UIX 025 R 75 SR AR A1

28

| EA. CC BY 4.0


https://heatpumpingtechnologies.org/wp-content/uploads/2022/12/member-country-report-20221121china.pdf
https://www.sciencedirect.com/science/article/pii/S0195925523002366?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0195925523002366?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0959652621043985?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0959652621043985?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0360544223007752?via%3Dihub
https://www.google.com/search?q=Weather+for+energy+tracker&rlz=1C1GCEA_enFR1057FR1057&oq=Weather+for+energy+tracker&gs_lcrp=EgZjaHJvbWUyEAgAEEUYExgnGDkYgAQYigUyBggBEEUYOzIKCAIQABgTGBYYHjIGCAMQRRg80gEKMTk1ODI2ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
http://222.85.156.250:8081/gyjn/upload/files/20181225091027gU41ehbu.pdf
https://www.sciencedirect.com/science/article/pii/S2352710222001796

2022 A RSEX B FEBR R R . BRI 2R 2 F B

JERMER

H#h

WK

AT
0O

s Ol
X

s CRM
X

o U AR
tefl %, +12
754D
P T 2

MG

RN
W B
R AR/

RE T K
FEFE: A<

10° C
FEV: fK-10-
0° C

DX HOE
Bdrs &R
AR PR
Jrs HhER/ YR A

o

MR NE: Rk B XA SRR
NIREFR i o

Bi%: 0-10° C Bi%: 0-13° C

i 25-30° C HxrE: 18-25° C

RUINAE: CRIEHR. BAEs. Ak

. AN KU AR )

TAERGR . R R
Ho

B RIRSANED R
IR A NS

“34% (23)
HH T 66%

Fl 1986 4F iz

K FHREHERR o

“45% (31) 9% (4.5)
Hhmi: 67% FHorhygi: 55%

H 2022 i

HNE; REN
ik,

Bi%: >10° €
i 25-29° C

~12% (10)
HHpTT: 62%

VE: S EEONIRAIHX, AT 2 S-SR B R RN T AR RS (AT i), (X
5425 b i B ol 5 At A TR R T I TSR . TR T 2022 4R A T8 A1 T4 AR R R B 5 T T A AU
FIAEAHEY ; 1986 SR G T &M T IR FESEIX K J6J 26.

KIS FEBRREIRE, Btk T b 5 AW 2 e il (2022)

guitfm (2022) , (RFEZUMESY CERFARRISEI .

29

O 2 @RS EE)  (BOTRIEEE , UREEK


https://www.mohurd.gov.cn/gongkai/zhengce/zhengcefilelib/202110/20211013_762460.html
https://www.mohurd.gov.cn/gongkai/zhengce/zhengcefilelib/202110/20211013_762460.html
https://www.mohurd.gov.cn/gongkai/fdzdgknr/sjfb/tjxx/jstjnj/index.html
https://www.stats.gov.cn/sj/ndsj/2022/indexeh.htm

A B b T 3 i A T

of [ b 5 IR 2 TR S AR TR EEE A N R 48 (LEAS 1.2) AT, ENE WK K AL
2010-2022 T [AJEELIIE KRN 11%, 2022 FEIEF] 110-140 12T 7K HA R AR ) A5 K
F B4 BREEAR D (41%)  HINFRES (22%)  BRAERY (19%) FTHHEE (18%) .

H E L7 3T 2022 423 R HEBR 5 AT 2000-2022 KA A F Sk X R AL E SN AR

= (A RS E 2 TR TRXEEEHRANERER
100% 16
o % O HEE-H &M
g N
R 75% ','S 12 DS HE- KB AR
+ =i
OEN-RER
50% 8
OE)]-Epth
25% 4 OXRHAS
iii Iii = =P34
0% - T T T T ] 0
0 50 100 150 200 250 2010 2015 2022
FREI/FEHR
IEA. CC BY 4.0.

e SRR TE Bk B AR o R A 2. RO PSR A IX S A ST AR T 2022 48 (O 2 i Bt 5t
PHESE) THERH,  CHAMER 7 Bk B MR/ IR RN

H AR R R I AR 22 R Bk AR YR TR IR B B

2022 2030 2050

HEHAWEM, Tk

(oA 2 B TS 0 L 16 (23%) 20 (26%) 22 (26%)
23| pE > e
CIINREI, R FHED ot Fra/EE AAEM 2022 SR FRE: 3055
mEREM O 18-28 18-24 18-22

T A AR R A R AR £ RIS S ARSI TP, R RIS RIS X B g R A A B A PRI B
i

Fei: EPRARIEE, HREETIEERY: (LD (2024 hERSIREFE SHHERGELS) (2022 4IRS BoE A2
] AR

RREZEZERER: BORNFTRORAL T SCEERBI kR, Sogk®, JER
HOap AURR, P e s (AT P (IR A BRI s O e S SRR P LR A 1Y
PRI = . M ERERI S AIATT, - mTH TE ORI Gxa] A iRk
BB TNERANR B R R E

30


https://www.mohurd.gov.cn/gongkai/fdzdgknr/sjfb/tjxx/jstjnj/index.html
https://www.mohurd.gov.cn/gongkai/fdzdgknr/sjfb/tjxx/jstjnj/index.html

B &R AR X3 2 18] i B

FEAZE (KB 3-4 DMHD , ZMIXHIET B K& A8 2R BB & AL B I )L
A PR F2AE TR B IS REHE BRI EIEX 3 ADIFBLE, g
PEIBL R EIETT, WRERERREIRHR.

2018 R A RSMR KT R & o A iE ot

OLfER  eRE
oHbEE B

Ofge:  BONES

BIRNES DEEHEL

EhE

IEA. CC BY 4.0.
e AR AR

K. EPRREVEE, FHEEET Jiang et. al, (2020) How do urban residents use energy for winter heating at
home? A large—scale survey in the hot summer and cold winter climate zone in the Yangtze River region.

REREARABEXOERER ., 2R HREHRRENRE e E

2022 2030 2050

M, vk

A 4 B T 4 L 21 (30%) 23 (30%) 24 (29%)
2 (A (LR 55 0-20 FELI /P 5K VA% A BN R R T 1
wEREE 0 14-18 18-20 18-22

e A A R R £ BE YA 9%

SR EPRAEIEE, BRI TIEERE (HUEHAED , (2024 hEERFIAEFESHHGES) (2022 4R & [ A2
LRI o

ARREEEZRFER: AXIMX, b TR, A= RBGE, KR E g h it
BRAR W] RE A A A Rt . AT 38 2 R -2 R A T T BN SR BB A 1 SC B
AR A, BT R AR SR, A ik 2 KR 2 AT RS . R
iz X REIRTE I K I E R B RN A : OB ERE PSS A TERE, DUk
R REROR A AT E BB % . HAh SR A . Orfr B AR e fE B ST 15,
Db R P 3 K7 T F) B A A

31


https://www.sciencedirect.com/science/article/pii/S0360132318303731
https://doi.org/10.1016/j.enbuild.2020.110131
https://doi.org/10.1016/j.enbuild.2020.110131

B R A $h X ) 2 1) i B

I E AN EFHRERUR T IR RS, RS RS R PLE A T Bk, B
IR X N R R R A RBUT e TS R IOIRAT B (A, A\ 2015 £EE] 2021 SRR, HR
B T 60%. RIS HL 7 IEAE 5] AR AL .

2022 FFA R SAR AR AT B2 A AR L R & 8
TESEXHERERALE (%) , 2022 BELE (%) , 2022

o EA S BEHKRS oA BEF DASERF eEYRFE DBESR ofRR

IEA. CC BY 4.0.
i BERBEEE TSR T SAS Y, RAa A B T TP BB A

BATHX KRR 2% MRl AE VR 78 B AR B B e (H

2022 2030 2050

ERmEM, vk
G2 EERRH 2 HD
R PRI, LU RS )
%)

24 (35%) 25 (32%) 26.5 (32%)

0 - 105 FRH/F

ik LT T RRE ). 25-45%

WEREE 0 12-15 15-18 15-22

e A ) R R R A RE IR 2 -

Feis: [EPRARIEE, HREETIEERY: (UG HRD . (2024 T ERSIREFE SHRHFRAES) (2022 4IRS ¥eE A2
PRI o

ARREEEZRFER: SIATHIDKCHLE, AR HXCEE S IR AT fEAE B IR 1 25 A K. $2
rei T T SRR, O RES R S AR ORBIUE R TR Bt 2 OQ
I SR TR m R R A i e, DURRRREIRBIR (R P E I RERSCHD) - 185
XHETE AT AR TH BT 3 DL RSR BB RE, A BY 11 538 MU R

32


https://www.mdpi.com/1996-1073/15/3/1183

SHERAFRINPR 91 E PER

oK A=
Har, ESFERAEERKEREZ N 50 F+, FEH FHREMNRG. &7
= Be A I s SR R AR @ 7R B HUK,

52 ARG AR, rf B A AORK AR S HE RO 9% 9 FE U I, W3S F
FRERE S REE R KT (B 13D, R R Bt i A Y g on, o
FEARFIX (B 1.4) o BIESEHAMUR AR e h 2 Gr iRt 2L X g s . A
P AHE T, R B T HOK I REIRTE g K IE, B 2010 FRORCHE 7 —3F
%, ML) s (A R BEAE I A o

w4y, JEAEE S RO [ AR 2 IT . AEBROKER T, BAUKES & 60%,
PR IIENGE (TR 2.2) .

B 1.4 2013-2021 FFEFERUKBHA BN 2021 FREHFEEBRHOK BT EZRE

2021ERREHKZE AL (%)

100

75

RokEHEER

50

25

0
2013 2015 2017 2019 2021
DIASHVKEE BAMRRERVKE BERR ke BERAER
BRE BT
IEA. CC BY 4.0.

Ve HOKBER EED T4 BRI G5, RRHOKE S JR B T R . R 5 L
b R B SR R
Sl EFRALEE, R TEFLR (2022 , CREGIHEY) GUKEBIMEHL .

PR B A FABIEERE B, Hh 4y 60%H 5 &2 A T R HEBRE AR 1 B ok 28 .

i R A BT A 2 AN {1 R 2R AR

HRAR LN A a3, o A P SR 6 A 14 Y R, SRJE 2812 T I,
5 2050 A FISALT 2021 AT . SHP=Tiess, FIBHE &R, 2
S BUE RSB T A RO TR, RS LT 4K P ER 4 2 . BRATHL
i, T E RSB 2022 4E ) 685 AZFUKBIINE] 2050 4EHIZ) 850 12F Iy
Ko AR SEAE LSRR BU DI (A S A A1, B0 2050 4F4 44
65%-

33

| EA. CC BY 4.0


https://www.stats.gov.cn/sj/ndsj/2022/indexeh.htm

B 1.5 2022 EAREMERERBMNBAEA, LR 2022-2050 £&1E H i E RN EEBORTE
R TIESmAMNA 2 B LRE 5 RiEE

2022FF A A EMEEL AN BN TR AESEZHNE AREREEMERIER
% 100 100% 1.2
% 2
b 75 75% é
S
50 50% 1.0 #y
o
fm
25 25% ki
o BE
i
. : . , 0% . . , 0.8
EEREN BEEE Ti&E 2022 2030 2050
ZEX odb AT B ERAZ ST
H :
BEHEIE (4 HiRHE) DEPHE (Rt L s
OXRAS B Hfth HRAEREE: © STEPS
BEigE OEREER °APS
IEA. CC BY 4.0.

. STEPS = REEERME S APS = 7Kik HAslE 5.
A R R B A T FH T2 TR (R (X4 F RS A S T A 2 L

REAH=Z52 MR HRBATRIHRSE A EMER L, EEMPBHETRRAN S & 4t
KB E .

AR, F 2050 FAIIREH BILLHIE DR 75%. ST A e 5T R

T RS R S LR S, O R SR A AT REAT AR — L IR R A
BRI o g S0 Bl 9 225 A R B (AL FARITTC 2 22 490 1) 2 2 il 81 A 88 5 T RS 2K
B HAT, KA=4 2 ZFEARWEFIEA 5IUE Rt sie (X
MIRIRFEM) , FigEEHREE (B 1.5) o 1A, SAIRAES] 2050 4F a5 g
RIS, HARDEARERSNE. KM, REFEFAMPRTHE,

A Be LI IR B S AT . I B S B AR R . B OO R U = v RE
AT DUE 25 42 v B A A ST AR P 3 BE A RE 2K

XIS xS T E 2060 AT SLHU R B AR PR G REFEIG K B E B, R
% BB (VAW N 1 T 3 5 A AN g fEAK T HARTE R (kb HE
PRAHFFRIG 0 . 3 2050 G5/ T0%HI SR AU 7 & Ae sobnife, IR B &=
(] HERE S B LG H AT KPR 10% A4 (B 1.5) o 7EREEEURE 5 (Y aTiEce
MRS S B, #2050 £ L) A5%H BRI LS R A Re el . EAEH
g e, SUBEZK M HHTHIANE] 0. 5%ERFH 2 2030 41 1. 5%,

SRAR AR /DI T 2022 4 (T RES T AR R ISR R TR Y SR I A 5 R IS R FE AN R 28 S UK R AR

34



FEXPRIG 5N, A7 B @R e g 7T MR HE @ AGR W LSRR (i) Al
FHEREIRBOR VIR A, (RIS 2 ey i SR NLX A o R S R B AR

SR HE R B R

A HERT, MIFER] 2050 4, 2 [AFIHOKERIRTE Pl 4k g, (Hl T
RERTPA R RUHE i, ALFIAAR VRV PR I L it R R RIR 2 o 7R H At =,
PP L e IR 7% A B HTH 2050 A7 5 1 B BRI 7E 4% AP, EUBE @ B 1R Sk 20%
(K 1.6) o TESESH, 2 AR Pk B op B 7T, (HE# A
A5 X T P AR N 2022 A2 B%RFEEIEINE] 2050 AE[1) 20%. MIAEF] 2050
B, ORI DX A B R RV FER AR, H R T AR SR AN 1 sl e R
AT 5 R RN, AR Hb X 7 A AR it RE R 9 R AT o 1 LAl
FE& M S AR 2B T

A EARE R R, (EAE B RS 2030 SR> 75%, #2040 )L 5EETEIK.
BT R SAL R LI R 2050 ARRHF:, RAVBIME AP ERECH RAS
EMRHX . BEBORE R T, B 2050 4, RIRSAELmAETRMY 2% 1) 5 L 2K
W EARE SRS, XA TE B ARG SN SRR R, FF HoAr i X
FURATHLIX 5 2 AR MR RARESHET (AT, o= [ET) .

Bl 1.6 2010-2050 E& ¥ HAn R B BORIE R T 22 AR AN HK i 4 5 RE TR 3%

20 30%
%
B °
° oK
16 24%
-~ . Z2[E)HEE:
12 18%
o =V, o)
8 12% o mmists
_._
4 6% OFEIAHET
o BB HERIEEFSEE
2010 2022 BMEBKRER xgEnEaERRER mERirEs
2030 2050
IEA. CC BY 4.0.

T ANERBRIR T /A 22 R 2% B BEVRH TR B TR R RS PR, . ERORESRI LLAE, PRASHOK TR RIN, B MB0E
TR B X IR A A0 2558 21 100%,  FF HANERAER] 2050 47, i RHVK I NEE P AR 50 FHEE N 75 Fh: (EE RS54
") A2 A 2 S T A K 1T BIK 3T

RIEAE HAR, 2050 SFL47F 26%HIR S L SmBEIRTE SO R TR . EARA &- H XAT 3 X B 75
T HE X 3 ST B

35



Tk

AKE B ARE SMEE B BURETE R, 3 2050 4F 1A BRI Ae T b, i X,
PERE W a1k 1 LU B B G $2 T, R EAEPIEIL TR, SRR ERKEBA K
RUELR et . F 0 B0 BRCE AR T H AR I SORT B S USRS b 2 il BR T 22 26% 10
28%. BEEBURIER T 2030 4-F0 2050 A1 HE 798 S AR Ry, iR DR A R A
RERCEUG, I B A IR I R 2RIk, 1T HG A B RUCEUAIG FRIN AR 28 1) 38 B 3R A
MAEAE HAnfE s, BAIE (2050 43 2 BEAGTT SR IF 25%; W28 2 25D J iz
By, R — e [ A AR TR AR VE BOK,  JG L J E 7 [8] R 1) 7 e 2
LB REART LR tithX .

AV Bbsth b, BT EEREmE e KRR SRR, DLERHE (TR
3.2) ARG AR, 2] 2050 F AR ZEABRHE R K L 2022 4F
Wb 5% A, BIZ) 6. 542 Y, FREE R BURE FR 2050 FE R HEBCR R 60%.

Tl AL i BE PRI 52 DR

A T Z -4 S TR AR R R 150%, 17 R 60%. [0
SEREFEERNIN T5%, G RGN 30%, TURKMTIEA 20%. TR RN E L
WK T 5T CRELASY GDP F 2010 4ELREEHE) | JEERERAZ A Tk
SRR E . HAT, REIOEM . KSR B ) AR 50%. 51%F
54%-

AR A E Db oKHE &, B R DM SEAE N T 8%, LASE M LI hnfE i+ 5,
Hh ) Y SR P AR 2R R RIE R R, A 2010 SERIRESE T T g 2. 4
T8 A T FE R 2022 ERRESE T LIS IME 1. 2 T3 A LK.

KL AN Z I FEE LR B, BERGREERRERAR. + EIA R &
r SRR, R EORTERER A R YR R B N RN Y 484 {44k, L 2000 SRR
iR 7 13%; TS H AT 247K7 0 508 AL £/

B U F R R B LA, BRI TR RIG R AR N E, BOIET
MV BEYR 53R A5 B A 2010 S H 17%38 K INELAE 1) 26%. 7R R, H B TIE
s [FIREmRAE Tk REVREE #4 H (F LLAZ) AN 65%0k2> 22 45%, AT BEAIG T HEBGREE
RIRFWRAE T HEAEH, HAE TIREIR T R A A7 EE A 3% 78 A3 2 8%, X Fh
AR R o D R v B P M A RSO AR AR AR, I, A AT I ORI T AN R AT

36


https://international-aluminium.org/statistics/primary-aluminium-smelting-energy-intensity/

Ak, T BURE BB . fER A m R ERE . 55 s R AR E N KE
N, RSB .

BERE T RRIR Y B g, 204 TORBIRTR R 60% (B4 1.4) o TolkRE
PR HoAh = E R A IEUMAEZE ™ . TRBTA] S, ey DL o8 3, T [ ) T
WA 80%REHER HAA R AL, BT RE T BRI, Tl A
HIF B BGR B AR E HE N T 16%. SR, EARHFSGR A BT N, (H A
Hh ] ) b HE T B AR

B L4 ERFREERMAE T ARAR R
FATTAAS FAR R ) Tl BER R SR A Tl 5% oMb 4 #4811 AR /KT (K #4 7 F

=]

EHo

PAVBE R Tt &, RAPRBISE: HTERAAE TR, Z—/&
WHIKHE R, DA A REITR 2 90%H T-#07, HARH THU RS A AR R &
JREpCE

XA RRL, AT AR AR &

XPTHT B, A% — e el E A TR GmdEpUEE . B
B ) HIER . HL R T HE R B AR 5 TP A0 o3 BB 1T ) B AR Bl A B A
7], HoE E 2L ERRRE B 2E kAT R flE L se R P E (MECS)

IR IR SR I T SRR S E AR R A B EUE R 3 AN RN BE K B HE AR K
XSRS 7 AN E M XA E DA Ao R0 T &l KPR R &, RATRE
SCHRIC AR BE KPR & T a3k, B L 200 A8 B # e 75 SR B T4 5 48 7338
T T2, mIER T HATEHX . ok, FRAT bk STk o 8 5l
Z— A NLLFIREIX Al : <60° C. 60-100° C. 100-200° C. 200-400° C, LA
K>400° C.

RAITFER T AT, EIEREATWERSE, BUAZAT LR A f R A A B
ANt E 1

PORLRIEAE: EcoHeatCool study (2012), Taibi et al. (2010), Vannoni et al. (2008), ARENA-ITP (2019). HHit
BRIV AT fif B0 H AN MR 403 1 AR BE KSR AT R SR &

o [ T e e K Hx I A R SR K 2 i

ARVE B AR R, MRPE S E Dy sz BURR TR B BRI SR B RS i, B AR A E
BT B HEBCR E 2] 2030 4R % 30%, 31| 2050 4E44% & 80%; 1 2050 4FHh [H
PIERER . AKIEFNERAL = AT 7 k= = 35%LA L.

37


http://www.news.cn/politics/20230330/52d286c68db94d278c466aa996f12f8b/c.html
https://publications.jrc.ec.europa.eu/repository/bitstream/JRC70962/ldna25381enn.pdf
https://www.researchgate.net/publication/339948715_Renewable_Energy_in_Industrial_Applications_-_An_assessment_of_the_2050_potential
https://www.aee-intec.at/0uploads/dateien561.pdf
https://arena.gov.au/assets/2019/11/renewable-energy-options-for-industrial-process-heat.pdf

B 17 2010-2050 SEEERZBCRA M HARNER T o /R FMRRI R T AL 414 TR AR Ao

2030

2050

*:
BT AIERRE AT 48 AR SRR .

BAEBURIE SR

REBITER

BETE BURIE SR

AEERER

TR TRMASER] e

miE iR
BAH
OXAS
BEFCCUS
=]=:ly ]

O H thaE

T 4RSERIT

EES
BT
DEELRE
OFERETY
O HAhER]

BEEBURIESR

2030

FEETER

B BURIESR

2050

AHENER

0 25 50 e 75 0 25 SGiE 75

IEA. CC BY 4.0.

CHABRENE” QAREEOTT. IR, AW HAEFY. KBRS, HRGEE DR, AT BARARR G AL

A TEFFHHHEMBORBUR, BHRAETILRIEFTRF EHLE 2010 £LROZER 20%, HHT#E
BB ERFSE, ARSWTTRE T ERE

A& HPRIGECT, 2030 A1) TV BEVE 75 5K LU RE & BUR S SAIC 4%, 2050 42X —Z 5k
¥y KE 20% (B 1.7 o @l BRERERAFEZIFEER. H, 7R
s, MBRSCERTE S LSRG, AT DU I B R R K BE A 2
(Ad F Ay, R AT Ll etk Bt b R e R R, R R AT IE A
SRR, KRR R b, AT DL PR KR S iR 1 &
B A S BACRTIM R, 3 — PR RE R TR R o AE b 28 5 75 SR K % 044 e
ILEERTS, 2022-2050 4 BEE BURE SR H ARt St A icE =, 23
BRAIZK P A7 Ml B AR 43 il ik 5] 30%F1 10%.

F, AW HPRE SRS, Bk, SRIATACKSEA R R A 20IE ;[ K
BHE R R R 2] 2030 SRR . 2T BORMRIN A RIS S DONERE 1
BRANI J\ > 22—, AR A I X RENR 75 KA H 2200

PR AR A 2 M TV REVR SR . ldn, 7E/&E H bS5, b sokl-
KV ELRs INELAE ) 65%05/b 31 2050 4F ] 55%, Kl 2050 A HbR1E 5 T i34
B 75 3R PO BE 2 U SeAIK 22%. Bk KVR ITE M R, 2 REIR R B = IR R
PR b o} ¥R 75 SR B EE EERE N

BEAk, Bl St S AR B P HE S AN A P U7 iR s (B i K 7 1) PV RE 98 B DX
DL RIS P I RER AR S ), RERCR TR

38


https://www.sciencedirect.com/science/article/pii/S0959652619334377?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0959652618334073
https://www.sciencedirect.com/science/article/pii/S0959652618334073
https://www.researchgate.net/profile/Annette-Hafner/publication/274194540_Contribution_of_timber_buildings_on_sustainability_issues/links/55185f660cf2d70ee27b3aee/Contribution-of-timber-buildings-on-sustainability-issues.pdf
https://iea.blob.core.windows.net/assets/9448bd6e-670e-4cfd-953c-32e822a80f77/AnenergysectorroadmaptocarbonneutralityinChina.pdf
https://iea.blob.core.windows.net/assets/eb0c8ec1-3665-4959-97d0-187ceca189a8/Iron_and_Steel_Technology_Roadmap.pdf

TR R F RSB R . BRI, AT T R S A B AR
TREMBEAVE R AR ZIR R e R . ROK,  HUBEEAR BR J Ji g i 2 o) 2 0 43t
IR, POV B BORHI 1 2 AR RE FLRE

e, LA R B DAV REIR R KA. TP EAN D 2022 45T 4R
b, FEIN_EIR ARG, PR X K YR AN A5 R SR AR 75 SRR

TR PR ZO0 AN R ML 47 #8 T TR A A AR, 0 R TG SR A 2 th A IS A [
RIS, 2023-2050 SEIE], ARV HARTS 52 30%0 S TGRS BE R i )

D
BEAh, ANFE AP AR 7 E80] PR R A T R . IR B TR 2 PR

o “HEVREEAEA NV ALAE AR IR DR L A m 1) A DAV gR T, At b kg
TSR 90%, IXEELN NI B, (T, BT, BhsE, DUREKK
FuEgt. Hep, @EFESR (200° ¢ LB ML EIRERHLARE, HiEAg
K ERIAGRIMEE MR, it — S A B T #I70.

o “BRTNL” ZIRAEE HFEICT RRIR A S AUT WAL, AR i ER T
REJE R 37%) « & (17%) « Figli (17%) « 248 (9%) FIAK (2%) 54
FEATE, PABCRET (10%) Flgtis (9%) 2 MORFEITIL. V5 REIR % 4R 7 L AH
b, B ol R I R BRI, & A L2008 5 Bl VR B i Aok .

KPR 2 MEAFE h ZE 5. PIm S, ARl R 5452 Tk T,

FH T HERA I BETRH 2R BE K. bk, B2 T REIRTH 2 b 60% 2 H 7T, LA ikt

Wk 30%, MREEE R ML, AR ELB 23700 20%H1 70%.

FEAE A AR A BEE BRI S, 00 RE R S0 W K B Tk 4 23 B T AT 2
AT AR T (] 1.8) o

e HARE S F, BT E I L AR R, FARIEAE AT R B #E R,
HAEF RSB G 2022 41 19%8 15 2050 4E 1) 25%. 45 HIMEASIE R
T, EMEIAGTE R, A TAT AR T &7 BT 2022 8 =432 —, 2050 441k
Fl—2H, FEXRPAMTI A, 5 25%F1 75%HI AL SRR T 200° C, TIX 6
X [H] IE 2RI AR R EE R (E1.8) .

B T LA BB A BT TR LIS, A B E BURTE = (+10%) MUK H AR
fE5 (+30%) NHCA TR . MORIAIREIRRCR . IR R LR i SR A S 7

A ERAEIR S TGRS

39


https://www.sciencedirect.com/science/article/pii/S0921344917301726
https://iea.blob.core.windows.net/assets/ff3a195d-762d-4284-8bb5-bd062d260cc5/GlobalEnergyandClimateModelDocumentation2023.pdf

(CCUS) A BIT2 2050 FEK5 K VE HArTE 5t T RHPBCR IRFAE 8 14mE, FEREE Bk
T SHIK 70%.

Bl 1.8 2022 4, 2030 4 2050 4K B AR T o EARIRBAT i T AR

b2
2

, 4

AR A RER 40
30
20
10
NN N NN NN
<60°C 60-100°C 100-200°C 200-400°C >400°C
82022 82030 82050 NEETL, (L TIARARRRLEY

IEA. CC BY 4.0.

H AR, WD SR, ERETY. ARG, DR,

FEARW HARER S, 2022-2050 £, HREM/AAEFELLHERARRIEPREGHENLSZ
—HENSZ —.

5 MY AR R B A S

BN T3 T8RRI R S R A R = A B AR, TR I 7 6 3 P 4 iR R
HIPE ok A, BT SO TS A i 5 ELAE 2022 EZ0H 10%; BE
TEECGEE R, HFERF 2030 R/ 2050 55 MBI 10%F1 30%, A& VE H RS 5
T, FR3 2030 FA1 2050 GEHF4> G 15%F0 40%.

MEUET, BTG CRIRRS (8 1.9) , EERARAT UBH
UM EBEEEGRITR T, Y SRR, B 2050 4RIV TR B
TR I 40%, T 2022 4EIX— LB 0%, 15 R AR M A T A
BS540 BRI A

A B ARE ST S B BUR T AR AR 2 Ak B 2%, TEREIR Y 1 HE3)
N, AEFEEIE . ORBHBEGRIR . IR IE T R U B — Lo R 2 SN
BK, RRAE B AR AT . PR, 2050 SR HFREE R AT
R PG RE B BUR T St s 5%, FHk, #2050 4, MSMMHRIEREEEH, e 80%

HUBAT L AR B ™ . AU (SIS i & bR RORIE . SR FCRAATIL AR . bt W RS RTT R

Mk,

(EAELAE AL ATRRHE T R

40



ML SR, AEWIRE. KEHAE. HFA R BER AL K0 HAR At oK. £ 2050
5, AIRERE AN (N A BE IR 5 P U BILAE PR IR 20%.

B 1.9 2010-2050 4B BURTE R AR HiniE R T B2 T4t #h A RE R BORMA B

5

§$ @
“ l!.E

3
2
.
0 | |

2010 2022 BEREER zpEmes | BEREER  xgEmes

2030 2050
BR  BEHM  OXKS OB OEMEE  BfEORn ot oFRARIER
|IEA. CC BY 4.0.

TE: WEERATIL IR IE . AT SRR U ASE ISR . ARBRURHE] S, DLRCRE R . R AR
AVIRE. RFAWAEF FERG A b BIRRRIRE. s GREE O RE

A ERERT, BRTHESN, BTURAEFR PR 2030 FRER 7%, 2 2050 FX2
& 20%.

ARAGEAAT L S5 T AR Z AR Ab: 2022 4F, FTE P s AT L2
FEPTHR 2175 900 1k, HAhln 2 =HIREIRT 200° Co &AMLH—NE#H
FERURAEVIRE P RIE R BRI, 2022 SRR 2 T iz T =2 —
MIREIR T SR —ELLR, SERZ H EARKANE AT W RER E 2RV, 2010 4R 5
AT REVRHE NI 43%. AT, 20224, T ZATLAEVR B Ay sy S LEll 17—
A I AT RERE I RAR R, BER T E TR 10%. AE HiRfERT, Z—
R akEE, ) 2050 SEIZATIASJLF 58 VIR OR AR, e s F e A AN
Pgeds. Uk, ARRAELATI BARERRNERE ) (A 2 &)

1 SRR B O

LR, PEEX. &, 1. BRRESATIIAOS AT DOSE, U
SR FeriE s TR R IT R A bR, BeAh, o SR A K A

TR EREGE T, 9ERE 7 BEHGRIBM A RS B MG AR, KPBHEE. kARG TR GEICHEBO siiEE
B 7 IR AT

41



BETTRE. RTHEFIERE . RmIA AT RAGR TR, IR 8 BT AR R R 3t
HAENARGEEW T (B 1100 .

H 2011 AR, 78 E AR R R e R 4 A FH 0 5 O T AR R A A T L
PATMEE T RO R . B B H WD SO AL T IR T ST = R S8, MR
K BG5St 5 REFE Bt Rk HE ORI R S v RE YR . AHESN T BRIRHEAT B, BUR
TSI FAERR (2021-2025 42D HhssE T 5AL GDP BE 38 B2 ANk 5 E 43 7] £
3% 13. 5%F1 18%H) H Fx o

2020 4, HREBUFEAR T F14T 2030 FRIMHIAE . 4% )14+ 2060 4 Hif ik 41 A
Hir. Bfif5, BUFXHIE T — RPN TE R, 500 @ 508 1% B e 1) H As a4
F| 2025 40 2030 4, I HAAER ST AR 55%HT 65%. A KFBI LKA T (L
P AR AR W St ), RN IR AE B A AT e B AR o

XL ik R HESD T IERORE K& (W 2 &)

PR

PINBEET 2013 M &, A BAENGESUstE, TTHZAETEILT: B 2017 4
e, PEAECR HAR K, 9N T 5 B S0 AL A e AR 0 2 T it (AR R

2013-2017 4E (8], HEME 72 IEH, CUEIEX AR MR IR 52 R RIS
HLJT, ENCRABIX S R LI oy, JRHE SRR, B 2017 LR, BURE
s ET R B BRVE R S BEE ;g o [ R S 26 1 0 A R TR T
IR A, 5 R B g P R PR, AR e T T Rl e (A
1.5) o HULFEIRF, #2020 4, CSEftiARER B AR o 1 AU S SR X
LI TSR LF AL . 2020 SRS H 6 IESKSUm A f, IR
AW AR AT A REIR A IR, RS ) ORI .

XUEE R O BS EARR. A 2018 K, UM JEGX . YiE T EMbX
A 1350 £ 57 RIS TE IR COE o ARAE LT HL X A ZRE v HOE VAL, AR
£ 2018 K, Jb T HIX AZ=TEIE IR RIL 22 51%, Lt 2016 F4gm T 12.5 AN H
IrRio 2018 4F, FUAE K AIAHIX . VB TR M PM. s SPUEE S Sl 60 e /o7
Ji KFN B8 AL/ SE A K, A3l 2017 4E TR R 12%F0 11%. R4, Ll SEDSKRE
U A RS = R UL I B S e KA

H 2021 4Ef2, (2030 FERIBRIAIEIT ) T ) PN T X BB X it #cE &,
fita “HPUHE” B (2021-2025 &) , HEIEHE 7 HARRE#, DO Tk 4 #

SR 2T o [ b X R 3 Ve BRUBE 2R A 50. 7%, FLrbr by I T b X A s 4l 25 1) Ay 68. 5% T 24%

42


http://www.gov.cn/zhengce/2020-12/21/content_5571916.htm
https://www.gov.cn/zhengce/zhengceku/2022-03/12/content_5678698.htm
https://www.gov.cn/zhengce/zhengceku/2022-08/01/5703910/files/f7edf770241a404c9bc608c051f13b45.pdf
https://www.gov.cn/zhengce/zhengceku/2022-08/01/5703910/files/f7edf770241a404c9bc608c051f13b45.pdf
https://www.gov.cn/zwgk/2013-09/12/content_2486773.htm
https://www.gov.cn/xinwen/2017-12/20/content_5248855.htm
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202011/t20201103_806152.html
https://www.mee.gov.cn/xxgk2018/xxgk/xxgk03/202011/t20201103_806152.html
https://www.gov.cn/zhengce/2020-12/21/content_5571916.htm
https://www.gov.cn/xinwen/2019-09/20/content_5431779.htm
https://baijiahao.baidu.com/s?id=1622009392187372835&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1622009392187372835&wfr=spider&for=pc
http://www.xinhuanet.com/politics/2019-01/22/c_1124022681.htm
https://www.mee.gov.cn/xxgk/hjyw/201901/t20190107_688630.shtml
https://www.gov.cn/zhengce/content/2021-10/26/content_5644984.htm
https://www.gov.cn/xinwen/2019-09/20/content_5431779.htm

AIR] FAE BEIRAE ST A RGUH I R S, IR AT P A RERAE AR A 3 DX 1k 4
AGPHEE, BRI I AR .

S REIE AT . ARIRAT H R

PR AR TGS R R (AL 2XEZ, PEE 1986 FLk
—HIFRAERATS), ITHLTT R T SR (. R I AR AR R SRR TR R 7 T AT
Ao FE 2023 R =4 )\ (BRA B SURBIAESL A L)) 44772 (CoP) E,
o E BN SRR (Buildings Breakthrough) , 7&iE “3| 2030 4E LIl EHK
FFEER” .

W AT RS Rl P AR RE YRR GE A EE) - (GB55015-2021) T~ 2022 4F 4 H 52
Jiti R XA AR R AR S A A RN Tl g B ) A ASORT HE A T s
BAHUE. CIIVE) R @ DA R A A E g AR, AHCHRE
ROHHE s AR . S, BB, RERR. AR TE HOUKORITAT AR RR R K H LG
CIRYE) ZRFTE BT R Ll 2R K HRE R Gt (HITE) X T AS[E) A X
PP 355 DT B SR A BORZE 7

HHE T 1986 E B REE T AR ARUE (JGJ26-1986) , F 4] - BEE ) E FIFE
i D N B PRI A JE AT B AR . IR EARAERE TR E R P 45 4 3 o A
SIPEBERIE SR, FEAE 1995 4F. 2010 4EF 2018 4FiZ A ok 7 X Lu B R 7,

HAh S X ERAEH 68, HEXT AR AR, EE RS REX,
SRS AL RRUE (JGT134) T 2001 5B, 5T 2010 SE181T . 1EH P RE
AAEIX, RS RE T RRIE (JGJT5) T 2003 MR, T 2012 A&, dE
R ASLESUME S (GB50189) [ 1993 fE Bk N N & Yafl, I HA KR
HET 2005 4E. 2015 4EAT 2019 FE435 T BT .

AHENH H bRt S5 S R G 0. PRI X &2 BUR MR (2017
2021 ) B RO BT B R SGE S AR N SR R A S S T R
GFTAE R DR =730 (2018-2020 4F) W ELlxT A A4 b 34T 8087 -
CAPUh” #H TR S g BRI (2021-2025 4F) B5E B H AR HEE]
2025 4F, SERL 3.5 4T K UL ERBEA BT RE S, RS 0.5 /4P TTKEL B
PIBARAERE. TR AEFEAEIN, O ELFE TIHHr 2 St B A

43


https://www.unep.org/news-and-stories/press-release/buildings-breakthrough-global-push-near-zero-emission-and-resilient
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https://www.gov.cn/xinwen/2017-05/19/content_5195332.htm
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http://www.eptchina.com/news/thermoelectricity202205094729.html
https://www.chic.org.cn/home/index/detail1/id/1793.html
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https://www.iea.org/energy-system/buildings/heat-pumps
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https://www.iea.org/commentaries/global-heat-pump-sales-continue-double-digit-growth
https://www.iea.org/reports/clean-energy-market-monitor-march-2024
https://www.ehpa.org/news-and-resources/news/heat-pump-sales-fall-by-5-while-eu-delays-action/
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https://www.ahrinet.org/system/files/2024-02/December%202023%20Statistical%20Release.pdf
https://www.hrai.ca/uploads/userfiles/files/4th%20Quarter%202023.pdf
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https://www.jraia.or.jp/statistic/detail.html?ca=0&ca2=1
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https://www.researchgate.net/publication/347483563_The_CO_2_reduction_potential_for_the_European_industry_via_direct_electrification_of_heat_supply_power-to-heat
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https://op.europa.eu/en/publication-detail/-/publication/cd86a3dc-72ee-11ee-9220-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/cd86a3dc-72ee-11ee-9220-01aa75ed71a1/language-en
https://www.ugreen.cn/digitalDetail/988
https://www.ugreen.cn/digitalDetail/988
https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2023/10/parsmakinarev4.pdf
https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2022/07/enerin-hoegtemp.pdf
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https://www.carrier.com/commercial/en/eu/products/heating/water-to-water-heat-pumps/61xwhze/
https://p3.aprimocdn.net/siemensenergy/4135a8d2-4131-4317-94f4-b0530189299e/Heatpump-Interactive-Brochure-pdf_Original%20file.pdf
https://www.hstarschiller.com/heat-pump_c20
https://p3.aprimocdn.net/siemensenergy/4135a8d2-4131-4317-94f4-b0530189299e/Heatpump-Interactive-Brochure-pdf_Original%20file.pdf
https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2022/07/technologymayekawaecosirocco-1.pdf
https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2022/07/annex-58-technology-overview-skala-fabrikkskaleupv01.pdf
https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2023/10/ago.pdf
https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2022/07/johnsonhthpannex58.pdf
https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2022/07/mvr-hp-epcon-evaporation-technology.pdf
https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2022/07/enerin-hoegtemp.pdf
https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2022/07/technologykobelcomsrc160l-1.pdf
https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2022/07/hthpannex58suppliertechnologyspilling.pdf
https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2022/07/hthpannex58suppliertechnologyspilling.pdf
https://www.mdpi.com/1996-1073/15/16/5873
https://www.sciencedirect.com/science/article/pii/S0306261923008280
https://www.sciencedirect.com/science/article/pii/S0306261923008280
https://www.sciencedirect.com/science/article/pii/S2213138822006038?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2213138822006038?via%3Dihub
https://www.iea.org/reports/the-future-of-heat-pumps
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https://heatpumpingtechnologies.org/annex58/wp-content/uploads/sites/70/2023/09/annex-58-task-1-technologies-task-report.pdf
https://cochran.co.uk/Downloads/Industrial%20Specifications%20Booklet%20Dec%202013.pdf
https://www.babcock-wanson.com/products/industrial-electric-boilers/e-pack/
https://www.hpc2023.org/wp-content/uploads/gravity_forms/3-7075ba8a16c5f78b321724d090fb2a34/2023/05/0476_HPC2023_Full_Paper_Henninger_v03.pdf
https://www.sciencedirect.com/science/article/pii/S2666792422000075
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https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/nearly-zero-energy-buildings_en
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/nearly-zero-energy-buildings_en

B 4.2 AR WM EFTRFRTENEHE, RAFTERFRA AR HE

5% FE AR JE MM AEHE) R ITIEUS T ERRERE, M 2022 RS ZAREBRE T
150 Jifh. 2022 ¢, fEr@m g, AEFRMASFHTHHEY 55%, HE
HORASHIT 0B 16%. InFIFEE I _(2022 FEFREVEIE) B AT KEFTTHE
S, R IR BRSO @ P B bR S R s B AR AR T
(] IR AR K, DB E B HIE 1 i g oK, 3K T ORBH RE G AR B b i BE A
#E, IRt TIERARHE. A 2023 SEIFAR, BT BT AR I T

TN JE S R E A et 3 B 3 S A e RE B o R It B 37 AR 22 T A
AR B TR B ERMEZEHH) ERC A BT 2, LAER R 2R Rm M
Hikk. AT HBERKBREGR, 2T 2023 FHEH T4 _IEERRINERE” 1)
WAL HR, PG H LN ATRMEREIRWIKRN . AHFWA T B AT
FATREAFE R IR AL, BIng e b [ IFE W A FHELX, S H SRR
LRI IR AR R = TIE 3500 SETTHIEIET .

REFEHERBUIE I TT KBRS, InsEx AR aT
A SR

N T AERGR AT EE, e E AT DLSE A ROCRE it A e e R 1 BE A B
B E, HRTSCRF AR A, BUUIX R RERUR R T IR . R IR it
SEATET I PERISCRE AT DA B LA A 42 O AR b I 1Y 58 %6 AT BUR M, el 2 R 4R
IR 7 AR L DX o A2 RSB A IR A7 BR A AR X, 3 KSR AR
W e (B AR AR BOR M 2 XA LS H AT IR AR AT e 2 A AT FE 2R e IR
M TARGS Gk, BN RA I OT A TAE. tesh, ERNE BRI E )
Ao Rl R R EE LS = 2 DA B AN, ERRAUONBUN B &, miREFRft
BAI Rl It o

57 2% B AR SAT T — RN T 30, SRR AN BT, X LR AT
DA E I BOR TR AL (L% 4.3) o BN E AN KB 7, Bl
174 B SOR TR BE SR B F S A o 55 DURT P2 RS B (0 TH R AR SR AL,
ReX M SRR 5 R AR HE T TH RIS &, Rt — DB As, b2
IR BE R ANV SRAGIE i BERR R . 38 TR BRI T B8 206 BURF WS IE R G4H, T
REARZR T A, LAk SR I0h X T 775 ) e RO R BOR B4 B A Je, e /e ¢
R BN SCHF o

103


https://www.energy.ca.gov/news/2023-10/top-global-building-appliance-manufacturers-and-distributors-commit-help#:%7E:text=About%20Heat%20Pumps&text=The%202022%20Energy%20Code%20established,for%20heat%20pump%20water%20heaters.
https://www.energy.ca.gov/news/2023-10/top-global-building-appliance-manufacturers-and-distributors-commit-help#:%7E:text=About%20Heat%20Pumps&text=The%202022%20Energy%20Code%20established,for%20heat%20pump%20water%20heaters.
https://www.energy.ca.gov/news/2023-10/top-global-building-appliance-manufacturers-and-distributors-commit-help#:%7E:text=About%20Heat%20Pumps&text=The%202022%20Energy%20Code%20established,for%20heat%20pump%20water%20heaters.
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2022-building-energy-efficiency#:%7E:text=The%202022%20Energy%20Code%20encourages,strengthens%20ventilation%20standards%2C%20and%20more.
https://www.cleanenergyconnection.org/
https://www.smud.org/en/Rebates-and-Savings-Tips/Rebates-for-My-Home/Heating-and-Cooling-Rebates
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https://www.umweltfoerderung.at/fileadmin/user_upload/umweltfoerderung/private/TGS_Priv_2023/Infoblatt_raus_aus_Oel_2023_2024_EFH.pdf
https://natural-resources.canada.ca/energy-efficiency/homes/canada-greener-homes-grant/start-your-energy-efficient-retrofits/plan-document-and-complete-your-home-retrofits/eligible-grants-for-my-home-retrofit/23504#s5
https://france-renov.gouv.fr/?sa=X&ved=0CDkQ0YYLahcKEwiYvZDRmI-DAxUAAAAAHQAAAAAQBw
https://heatpumpingtechnologies.org/wp-content/uploads/2023/03/mcr-iea-hpt-presentation-japan-20230314.pdf
https://www.hptcj.or.jp/e/learning/tabid/370/Default.aspx
https://energyefficiencyhub.org/wp-content/uploads/2024/01/EMAK12-Ministry-of-Economy-Trade-and-Industry-Japan-The-Evolution-of-Energy-Efficiency-Policy-to-Support-Clean-Energy-Transition.pdf
https://www.trade.gov/market-intelligence/poland-electric-power#:%7E:text=Currently%2C%20more%20than%20300%2C000%20households,of%20114%20%25%20compared%20to%202020.
https://energysavingtrust.org.uk/grants-and-loans/boiler-upgrade-scheme/
https://www.energystar.gov/about/federal_tax_credits
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https://octopus.energy/get-a-heat-pump/
https://www.airahome.com/our-offering
https://octopus.energy/blog/Cosy-Octopus-heat-pump/
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https://www.sohu.com/a/542240535_121123913
https://www.sohu.com/a/542240535_121123913
https://www.sohu.com/a/542240535_121123913
https://huanbao.bjx.com.cn/news/20200115/1036542.shtml
https://huanbao.bjx.com.cn/news/20200115/1036542.shtml
https://www.bjhr.gov.cn/zwgk/zcjd/202211/t20221117_2861451.html
https://energy.ec.europa.eu/topics/energy-efficiency/energy-efficient-buildings/energy-performance-buildings-directive_en
https://iea.blob.core.windows.net/assets/4713780d-c0ae-4686-8c9b-29e782452695/TheFutureofHeatPumps.pdf
https://f.sinaimg.cn/finance/61d86e14/20230710/bps.pdf
https://www.iea.org/articles/a-call-to-action-on-efficient-and-smart-appliances
https://www.ndrc.gov.cn/xxgk/zcfb/tz/202307/t20230704_1358113.html
https://www.ndrc.gov.cn/xxgk/zcfb/tz/202307/t20230704_1358113.html
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https://energyefficiencyhub.org/task-groups/https-energyefficiencyhub-org-task-groups-sead/
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https://ecostandard.org/publications/joint-statement-merging-energy-labels-across-a-set-of-cooling-and-heating-products-will-increase-energy-savings/
https://www.meti.go.jp/english/press/2021/0326_004.html
https://www.meti.go.jp/english/press/2021/0326_004.html
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https://www.iea.org/reports/efficient-grid-interactive-buildings
https://mguangfu.bjx.com.cn/mnews/20221011/1259819.shtml
https://www.gov.cn/zhengce/202402/content_6930022.htm
https://www.engie.be/nl/blog/zonnepanelen/terugdraaiende-teller-in-Vlaanderen-behouden-tot-2025-of-niet/
https://www.ise.fraunhofer.de/content/dam/ise/de/documents/publications/studies/Photovoltaics-Report.pdf
https://www.rijksoverheid.nl/onderwerpen/energie-thuis/plan-kabinet-afbouw-salderingsregeling-zonnepanelen#:%7E:text=Het%20kabinet%20wil%20de%20salderingsregeling,wegstrepen%20tegen%20hun%20eigen%20verbruik
https://www.daikin.eu/en_us/solutions/for-your-home/synergies-among-the-usage-of-heat-pumps-with-solar-panel--pv--sy.html
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https://www.iea.org/reports/the-value-of-urgent-action-on-energy-efficiency/policy-toolkit
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https://adelphi.de/de/system/files/mediathek/bilder/201106_Study_Energy%20Efficiency%20in%20Korea%20and%20Germany_public.pdf
https://www.johnsoncontrols.com/de_ch/de/mediathek/news/2023/press-release/hamburg-wasser
https://www.kfw.de/stories/environment/energy-efficiency/aurubis-hamburg/
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https://www.gov.cn/zhengce/zhengceku/2022-06/29/content_5698410.htm
http://www.news.cn/20231229/22c02ed998e64de38832d276fcd4f72f/c.html
https://www.ehpa.org/news-and-resources/publications/through-pumps-to-pulp-greening-the-paper-industrys-heat/
https://www.iea.org/programmes/technology-collaboration-programme
https://heatpumpingtechnologies.org/annex35/
https://heatpumpingtechnologies.org/annex48/
https://heatpumpingtechnologies.org/
https://iea-industry.org/
https://iea-industry.org/
https://heatpumpingtechnologies.org/annex58/
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https://emea.mitsubishielectric.com/en/news/releases/global/2023/0531-a/index.html
https://www.mitsubishielectric.com/sites/news/2023/pdf/0531.pdf
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