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Abstract

Abstract

With the intensification of global climate change and the gradual tension of energy
resources, building energy conservation and emission reduction has become one of the key
measures to alleviate this problem. As a large developing country, China's construction energy
consumption and carbon emissions are particularly prominent, especially in the field of urban
residential construction. Taking the energy consumption and carbon emission of urban
residential buildings in Jiangxi Province as an example, this study constructs a qualitative and
quantitative evaluation model using system dynamics (SD) method, aiming to deeply analyze
the current situation of energy consumption and carbon emission of urban residential
buildings in Jiangxi Province, and put forward corresponding energy saving and emission
reduction strategies.

This thesis first constructs the calculation model of energy consumption and carbon
emission of urban residential buildings by integrating the energy balance sheet and terminal
energy decomposition method, and divides the energy consumption of different terminals and
equipment in detail to ensure that the energy consumption and carbon emission of urban
residential buildings can be understood and calculated from both macro and micro levels.
Secondly, by adopting the extended model of Kaya identity and the LMDI factor
decomposition method, various factors affecting the energy consumption and carbon emission
of urban residential buildings are further explored, and these factors are quantitatively
analyzed to reveal their contribution to the total emission. Finally, according to the
development planning objectives of Jiangxi Province, conservative scenarios, planning
scenarios and positive scenarios are set up. After simulating in the established system
dynamics simulation model, the countermeasures to achieve energy conservation and
emission reduction in urban residential buildings in Jiangxi Province are proposed according
to the simulation results.

The results of this thesis show that:

(1) In different periods, the energy consumption and carbon emission of urban residential
buildings in Jiangxi Province slow down year by year, and the energy consumption and
carbon emission intensity per unit building area are gradually more sustainable. Therefore, by
adjusting the energy structure to cleaner energy, the carbon emission per unit energy
consumption is reduced, and the carbon emission of terminal energy consumption in Jiangxi
Province is mainly generated by electrical appliances in the life and work, and the proportion
of terminal energy consumption of air conditioning and hot water also shows a trend of
increasing year by year, while the energy consumption of heating, lighting and cooking is
decreasing to a certain extent.

(2) Building energy carbon emission coefficient, energy consumption intensity of urban
residential building carbon emissions have negative inhibitory effect, residential spending per

II



S SD R BT PG A SR A 2 1Y RE Rl S0 o #r

unit area, residential building area, urbanization rate, regional total population has positive
driving effect, including residential buildings per unit area spending contribution, the
government and enterprises in the future residential building carbon reduction path to reduce
the incremental cost of energy-saving building effect.

(3) This thesis selects the AS-1 scenario (i. e., the social economy is in the planning
scenario, When the market environment and technology policy are in a positive scenario), as
the best scenario to study the energy conservation and emission reduction path of urban
residential buildings in Jiangxi Province, In this scenario, carbon peak in 2029, The peak
value was 285.851 million tons of CO2, At this time, Jiangxi can achieve the 2030 strategic
goal, From the perspective of terminal energy consumption, social economy, market
environment and technology policy, the energy conservation and emission reduction path in
Jiangxi Province are analyzed in detail, Strengthening building energy conservation
renovation, increasing technological innovation and improving building energy efficiency is
the core way to achieve the goal of energy conservation and emission reduction, And
highlighted that, in the process, The guidance and coordination role of the government is
indispensable.

Key Words: Urban residential buildings; System dynamics; Energy conservation and
emission reduction; The LMDI factor decomposition method
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