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前  言

2021年9月21日，习近平主席在第七十六届联合国大会一般性辩论上的讲话指出：“中国将力

争2030年前实现碳达峰、2060年前实现碳中和，这需要付出艰苦努力，但我们会全力以赴”。自去

年以来，国家出台了确保碳达峰碳中和双碳目标实现的政策体系文件，陆续发布了包括能源绿

色转型行动、城乡建设领域等碳达峰实施方案，以及科技、碳汇、财税、金融等一系列支撑保

障措施，提出推动能耗双控逐步转向碳排放双控。这些政策措施有力促进了中国绿色低碳高质

量发展，也促进了热泵应用的增长，尤其在建筑领域。

建筑领域消耗大量的热量，而热泵是电力转化为热量的最佳途径，也契合终端用能电气化发

展需求。热泵技术作为绿色低碳的热能供应方案，是建筑领域供热替代化石能源、实现碳中和的

必然路径。但目前我国热泵的市场渗透率仍然较低，热泵技术在建筑领域应用发展仍然存政策、

市场、供应链、标准、用户认知等诸多障碍。如何破解这些障碍，提振行业信心，促进中国热泵

在建筑领域的蓬勃发展，关系到城乡建设方式的绿色低碳转型。为此，中国节能协会热泵专业委

员会会同有关单位共同研制并发布《中国热泵发展路线图-建筑领域》（以下简称《路线图》）。

《路线图》以《中共中央 国务院 关于完整准确全面贯彻新发展理念做好碳达峰碳中和工作的

意见》、《2030年前碳达峰行动方案》、《城乡建设领域碳达峰实施方案》等为上位政策，立足

新发展阶段，坚持系统观念，以绿色低碳发展为引领，依托城市更新行动和乡村建设行动，统筹

设计热泵产业在建筑领域的应用发展路线，促进高质量发展的同时，不断满足人民群众对美好生

活的需要。同时，我们认识到碳达峰碳中和这场广泛而深刻的经济社会系统性变革的复杂性，充

分考虑国际国内形势和城乡建设领域实际，立足我国能源资源禀赋，坚持先立后破，积极稳妥推

进碳达峰碳中和，结合绿色低碳城市、县城和乡村建设与转型，合理把握热泵产业在建筑领域发

展的节奏，预估不同阶段政策需求和重点领域任务。

《路线图》锚定2030年前城乡建设领域碳排放达到峰值、力争到2060年前城乡建设方式全面

实现绿色低碳转型的阶段目标，立足我国热泵产业本身，坚持因地制宜，区分城市、乡村、不同

气候区、不同用热需求，科学确定建筑领域热泵发展路线。坚持创新引领，加强核心技术攻坚，

健全热泵产业链条，完善相关技术标准体系，并充分发挥政府主导和市场机制作用，形成有效的

热泵发展激励约束机制。

《路线图》分情景预测了双碳目标下热泵在中国市场的潜在规模，梳理了热泵产业在政策、

市场、技术方面存在的发展障碍，并提出对应发展建议，并在双碳目标的指引下，研制了中国热

泵产业在建筑领域应用发展的路线图。研究中充分吸纳了宏观政策、热泵制造与产业链、建筑领

域、电力领域、标准制定及国际国内相关行业组织等方面的专家意见。希望《路线图》的发布能

够更好推动中国热泵产业发展，助力城乡建设领域碳达峰碳中和工作，提升建筑终端电气化水

平，为政府有关部门决策提供支撑和参考，并为热泵行业的发展提供方向引领。



摘  要 

《中国热泵发展路线图-建筑领域》（以下简称《路线图》）锚定 2030 年前城乡建设领域

碳排放达到峰值、力争到 2060 年前城乡建设方式全面实现绿色低碳转型的阶段目标，立足新的

经济发展阶段，统筹设计热泵产业在建筑领域的应用发展路线。 

《路线图》通过梳理热泵技术、应用情景、减碳效益、建筑电气化率、可再生能源应用和

减碳成本等，指出热泵技术是中低温供热领域实现碳中和的必然路径。《路线图》以供暖热泵

和热水热泵为研究范围，通过梳理中央和地方政策和行业监管体系等，参考热泵行业年报的数

据，对中国热泵的技术现状和市场现状进行了评估。 

《路线图》分别按碳中和情景（CNS）和自然增长情景（NGS），预测了双碳目标下热泵在

中国热水市场和供暖市场的潜在规模。《路线图》在明确热泵碳减排计算方法的基础上，分别

对热泵供热、热泵供暖、热泵热水进行了碳减排分析，给出了到 2060 年热泵在供热、供暖、热

水三个领域的碳减排量。 

《路线图》通过问卷调查和电话采访的形式，梳理了中国热泵产业在政策、市场、技术方

面存在的发展障碍，详细阐述了热泵行业当前所存在的政策障碍、市场障碍、供应链障碍、标

准障碍及用户障碍等，并提出对应发展建议。《路线图》根据项目团队的趋势研判及障碍分析，

总结出未来我国热泵发展将呈现出的显著特点，项目团队在双碳目标的指引下，研制了中国热

泵产业在建筑领域应用发展的路线图。 

《路线图》研究中充分吸纳了宏观政策、热泵制造与产业链、建筑领域、电力领域、标准

制定及国际国内相关行业组织等方面的专家意见。希望《路线图》的发布能够更好推动中国热

泵产业发展，助力城乡建设领域碳达峰碳中和工作，提升建筑终端电气化水平，为政府有关部

门决策提供支撑和参考，并为热泵行业的发展提供方向引领。 



Abstract 

The "China’s Heat Pump Development Roadmap for the Building Construction Sector," hereafter 

referred to as the "Roadmap," is geared towards achieving two critical milestones: peaking carbon 

emissions in urban and rural construction by 2030 and pursuing a holistic transition towards green 

and low-carbon building practices by 2060. Anchored in this new phase of economic development, 

the Roadmap outlines a strategic plan for the application and development of the heat pump 

industry within the building construction sector. 

The "Roadmap" outlines the inevitability of heat pump technology as the pathway to achieving 

carbon neutrality in the mid to low-temperature heating sector. It delves into the heat pump 

technology, its application scenarios, carbon reduction benefits, building electrification rates, the 

utilization of renewable energy, and the associated carbon reduction costs. The scope of the 

"Roadmap" encompasses heat pumps for heating and domestic hot water. It assesses the current 

state of technology and the market in China by scrutinizing central and local policies and industry 

regulations and referencing data from annual reports within the heat pump industry. 

The "Roadmap" presents projections for the potential scale of heat pumps in the Chinese 

domestic hot water and heating markets under two scenarios: the Carbon Neutrality Scenario (CNS) 

and the Natural Growth Scenario (NGS). With a well-defined methodology for calculating heat 

pump-related carbon emissions reductions, the "Roadmap" conducts distinct analyses for carbon 

reduction in heat pump heating, heat pump space heating, and heat pump hot water. It outlines the 

anticipated carbon emissions reductions in these three domains by 2060. 

The "Roadmap" thoroughly examines the impediments facing the development of the heat 

pump industry in China in terms of policies, markets, and technology. The project team carried out 

the assessment by interviewing manufacturers and industrial authorities. It provides a detailed 

discussion of the existing challenges, encompassing policy barriers, market constraints, supply chain 

issues, standardization hurdles, and user-related obstacles within the heat pump sector. The 

"Roadmap" offers corresponding recommendations for development. Drawing on trend analysis and 

obstacle assessments made by the project team, the "Roadmap" highlights the significant 

characteristics that will define the future of the heat pump industry in China. Under the guidance of 

the dual carbon targets, the project team has crafted a development roadmap for the application of 

heat pump technology in the construction sector of China. 

The "Roadmap" has extensively considered expert opinions from various sectors, including 

macroeconomic policies, heat pump manufacturing and supply chains, the construction industry, the 

power sector, standardization efforts, and relevant international and domestic industry organizations. 

The publication of the "Roadmap" is expected to play a pivotal role in furthering the development of 

the Chinese heat pump industry, supporting carbon peaking and carbon neutrality initiatives in urban 

and rural building construction sectors, elevating the level of electrification in building end-users, 

providing essential support and references for government decision-makers, and guiding the 

direction of the heat pump industry's growth. 
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293.1 12.6%

2018-2022

 3-7
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3.4  

2022 4.21% 2021 0.34%

 3-8 2020

4.08% 2021 4.50% 0.42% 2022 5.04%

3.73% 10.25% 2021 0.54%

 3-9

2020 3.29% 2021 3.53%

0.24% 2022 2021

0.24% 3.77%

 3-8      3-9  

3.5 

3-10 2022

2022 11.8

2.8 2 40.5%

7.1 59.5%

2030 40
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 3-10 2022
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4. 

4.1  

CNS Carbon Neutrality Scenario, CNS NGS Natural Growth Scenario, 

NGS

CNS 2060

2022 2060 Logistic

COP

CNS

2023 ~2060 CNS

NGS 2018

Compound Annual Growth Rate CAGR 2023 2060

4.2  

 4-1  4-2 CNS NGS 2023 ~2060

2022 242 192 NGS

2030 2060 381 367 1578 1436

CNS 2030 810 797 2022

568 605 2060 5070 4337 2022

4828 4245 CNS 59228 4-1

53530  4-2
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 4-1  

                

 4-2  

4.3  

CNS NGS 4-3 4-4

2023~2060 2022 105 125

NGS 2030 2060 196 274 689

1014 CNS 2030 447 599

55.19% 75.16% 2060 2135 2994

42.11% 67.48%
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 4-3  

                

 4-4  

4-5 2022 2030 2060 CNS

2060 78% 2320

 4-5  CNS
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2022 29% 2060

22% 674

4.4  

CNS NGS 4-6 4-7

2023~2060 2022 137

68 NGS 2030 2060 185 889

93 422 CNS 2030 363 198

44.81% 24.84% 2060 2934 1442

57.89% 32.50%

 4-6  
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 4-7  

 4-8  

4-8 2022 2030 2060

2022

65% 44 2030 54% 107 2060 68% 978 2022

35% 24 2030 46% 91 2060 32% 464

2030

4.5  
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4.5.1  

4-1

4-9

 4-1  

 4-9 

COP
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100%  

 100%  
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50%+ 10%+

40% 
 

 
 

40%+ 50%  
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4.5.2  

4-10 2022~2060

CNS 2022 0.41 tCO2/ 2060 4.34 tCO2/

2060 0.78 tCO2/

 4-10 

4-11 CNS 2022

0.33 tCO2/ 0.08 tCO2/ 2030

0.70 tCO2/ 0.20 tCO2/ 2060

2.63 tCO2/ 1.71 tCO2/

 4-11  CNS
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4-11

COP CNS

COP

4.5.3  

4-12 2022~2060

2022 0.33 tCO2/ 2060 2.63 tCO2/ 2060

0.62 tCO2/

 4-12  

4-13 CNS

2060

0.94 tCO2/ 35.74% 0.62

tCO2/ 23.57% 0.99 tCO2/ 37.64% 0.08 tCO2/ 3.04%
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 4-13  CNS

4.5.4  

 4-14 2022~2060

2022 0.08 tCO2/ 2060

1.71 tCO2/

 4-14  
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4-15 4-15

CNS

2060 0.98 tCO2/ 57.31%

0.73 tCO2/ 42.69%

 4-15 CNS
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5.   

5.1  

 5-1

31.04%

21.78% 20.98%

10.48% 15.72%

 5-1  
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5.2  

 5-2

 5-2  

5-2 “ ” “ ” 10.28%

9.76%

“ ” 9.71%

8.49% “ ”

 

1.43%

1.71%

1.91%

2.00%

2.57%

2.57%

2.86%

2.86%

3.88%

4.08%

4.08%

4.12%

4.52%

4.55%

4.86%

6.63%

7.11%

8.49%

9.71%

9.76%

10.28%

0 2 4 6 8 10 12

%
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7.11%

5.3  

5.3.1  

1. 

CCER

2. 

“ ” “ ”

3. 

2020

GEG

2026

30



4. 

2009

5. 

“ ”

“ ” “ ” “ ”

“ ”

5.3.2  

6. 
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7. 

8. 

9. 

“ ”

10. 
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5.3.3  

11. 

12. 

2015

T/CECA-G 

0022-2019 T/CECA-G 0209-2022

5.3.4  

13. 
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14. 

15. 
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6. 

CNS

 

6.1  

1

2030

2

3  2030  2060 

6.2  

 6-1
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2024-2030“ ”

• 

 

• 

• 

• 

2031-2045“ ”

• 

CCER

• 

• 

• 

2046-2060“ ”

• 

• 

• 

• 
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 6-1  

6.3  

6.3.1  

 6-2
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2024-2030“ ”

2031-2045“ ”

2046-2060“ ”
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 6-2  

6.3.2  

 6-3

2024-2030“ ”

•

•
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2031-2045“ ”

• 

• 

2046-2060“ ”

 6-3  
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6.4  

6.4.1  

中国热泵建筑应用商用热水发展子路线图如图 6-4所示。

2024-2030“ ”

•

•

2031-2045“ ”

2046-2060“ ”

•

•
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 6-4  

6.4.2  

 6-5

2024-2030“ ”

•

•
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2031-2045“ ”

•

•

2046-2060“ ”

•

•

 6-5 
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中国热泵发展路线图-建筑领域

附录  中国热泵发展路线图-建筑领域
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