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Abstract: China is currently at a critical stage of economic development, presenting new opportunities
for the development of various industries, among which the construction industry plays a significant
leading role. As the primary places for the majority of the public's living and working, coupled with the
growing demand for housing and the continuous expansion of construction demands, construction
projects occupy a pivotal position in the construction market. However, the construction industry also
faces many challenges in the course of rapid development, with energy consumption and environmental
pollution being particularly prominent. During the construction process, a large amount of renewable or
non-renewable energy resources are consumed, which not only increases the production cost of the
projects but also brings considerable pressure to the surrounding environment. Therefore, ensuring
construction quality as the foundation and achieving green energy-saving is an inevitable trend in the
development of the construction industry. As an important part of the sustainable development strategy,
the construction industry should actively respond and participate in the ranks of green energy-saving by
adopting advanced energy-saving technologies, optimizing architectural design, and selecting
environmentally friendly materials. The construction industry can effectively reduce energy consumption,
reduce environmental pollution, and make a positive contribution to the country's energy conservation
and environmental protection efforts. In the future, construction enterprises should keep pace with the
times, strengthen technology research and development, enhance the level of green buildings, and
contribute to the green and sustainable development of China's construction industry.
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1. Introduction

In the past, due to an incomplete understanding of environmental protection, the production process
in the construction industry often accompanied a large amount of resource waste and environmental
pollution, not only severely damaging the surrounding natural environment but also contradicting the
concept of sustainable development. With the advancement of technology and the enhancement of
environmental awareness, people have begun to seek more environmentally friendly and energy-efficient
construction production methods. Against the current backdrop, the utilization of renewable energy has
become an important trend in the construction industry. In the selection of construction materials, people
are increasingly inclined to use environmentally friendly and renewable materials to reduce reliance on
and damage to natural resources!!l. However, to achieve green and energy-efficient development in the
construction industry, many problems and challenges need to be overcome. These issues require in-depth
research and discussion, and appropriate measures should be taken to address them. This paper first
analyzes the application principles of green building design concepts and proposes targeted solutions,
hoping to provide support for the construction of current building projects.

2. Application Principles of Green Building Design Concepts
2.1. Energy-saving Loss Principle

Architectural designers bear the important task of shaping urban appearances and improving living
environments. Guided by the concept of green buildings, designers have a significant responsibility.
Faced with the urgent requirements for sustainable ecological environment development, architectural
designers must lead by example, taking improving the public's quality of life and meeting their living
needs as the starting point and foothold of design. In the practice of green building, improving resource
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utilization efficiency is the focus of designers' work. Through meticulous design, the energy consumption
of buildings in construction and use is reduced, thereby lessening the impact on the environment. Green
architectural design follows ecological principles, emphasizing the requirements for ecological and
environmental protection. Through scientific design plans, it aims to maximize the control of
construction processes and enhance the application of natural elements in buildings. This includes
making sensible use of natural lighting and ventilation, reducing the reliance on air conditioning, and
improving the efficiency of lighting systems, thereby reducing energy consumption.

Additionally, increasing the use of renewable and degradable energy sources, reducing reliance on
traditional energy, provides stable energy support for the long-term operation of buildings. To meet the
living needs of the public, designers need to deeply study people's living habits and lifestyles, designing
residences that are both ecologically habitable and in line with modern aesthetic demands'?. While
actively promoting the application of green energy-saving technology, integrating environmental,
economic, and social sustainable development organically ensures that buildings not only perform their
basic functions but also contribute to society's sustainable development.

2.2. Health and Comfort Principle

To create ecologically habitable living environments and meet people's increasing demands for
quality of life, designers should change their inherent thinking and introduce new concepts and
technologies. Before starting the design work, detailed factors such as the humidity and lighting
conditions of the living environment should be considered, as these factors directly relate to the comfort
of residence. Suitable humidity and good lighting can improve the quality of life of residents and have a
positive impact on mental health. Additionally, when carrying out design work, increasing green
landscaping is an important measure. Through clever layout, integrating green plants into the living
environment achieves the purposes of beautifying space, purifying air, and optimizing the environment.
Green plants can absorb harmful substances in the air and release oxygen, providing a healthier and
fresher living space for the public. Facing the increasingly deteriorating urban environment, relevant
departments should actively act under the guidance of the sponge city and reclaimed water system
conceptst>4. For example, designing green landscapes for various building basements, garage roofs, and
residential roofs can improve the efficiency of rainwater collection, alleviate the problem of urban water
resource shortage, and promote the recycling of water resources, contributing to the city's sustainable
development. The green building design concept offers clear advantages, as shown in Figure 1. This data
provides a strong reference for other similar projects, further demonstrating the positive role of green
building design in creating ecologically suitable living environments.
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Figure 1: Comparative Indicators of Green Residential Building Projects
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2.3. Economic and Practical Principle

As a vital direction for contemporary architectural development, green building is no longer just a
concept or slogan but a manifestation of the dual pursuit of ecological environment and economic
benefits. In the construction process, it is necessary to take effective measures to strive to reduce energy
consumption and lessen ecological environmental destruction and pollution. This respect for nature is
also a responsible act for future generations. In the pursuit of green buildings, it is essential to strictly
follow the principles of green energy saving, meticulously planning and controlling costs in every aspect
of architectural construction to ensure the efficient use of resources. Moreover, under the premise of
ensuring building quality, it is crucial to minimize the use of non-renewable construction materials and
opt for more environmentally friendly, renewable building materials. Over time, gradually reducing
dependence on natural resources and effectively lowering the production of construction waste further
reduces environmental pollution. More importantly, by promoting green buildings, it is possible to
enhance the economic value of construction projects, gain higher market recognition, attract more
consumers and investors, and achieve a win-win situation for economic and ecological benefits.

3. Application of Energy-saving Technologies in Construction Engineering
3.1. Application of BIM Technology

By continuously improving construction control, design enterprises can utilize the BIM system before
construction to create precise three-dimensional construction models, providing strong support for
subsequent construction process management. Importing relevant information allows design enterprises
to conduct in-depth data analysis and research, thus comprehensively grasping the actual situation of
construction projects. Leveraging the advantages of BIM technology, enterprises can compare
construction plans to identify the best implementation strategies. During this process, parametric
construction becomes possible, with every construction detail precisely calculated and planned,
significantly improving construction accuracy and efficiency. Based on data exported from the BIM
module, design enterprises can rationally schedule human and material resources to meet various needs
during the construction process. Moreover, by simulating construction conditions and timelines in
advance, enterprises can better address potential issues, providing strong support for the smooth progress
of construction. Additionally, using the intelligent construction control system designed by BIM,
enterprises can effectively control pollutants such as construction site dust. With facilities like linked
sprinkler systems, the system can automatically sense and process pollutants, effectively reducing
environmental damage and achieving environmental protection goals.

3.2. Application of Solar Energy Technology

As arenewable energy source, solar energy has many advantages, as shown in Figure 2, and is widely
applied in multiple fields, converting it into electrical or thermal energy to effectively save energy and
protect the environment. The application of solar energy technology in the field of housing construction
is particularly important. In housing construction, heating and cooling are significant aspects of energy
consumption. To achieve the green, energy-saving, and environmentally friendly goals of urban
construction, solar energy materials should be extensively used inside residences. Specifically, solar lamp
systems, solar water heaters, and heat storage wall systems for power supply can be established. Through
these systems, solar energy can be efficiently utilized to provide the necessary lighting and thermal
energy for houses. Of course, to better apply solar energy technology to residential construction,
engineering designers and technicians must consider the climate characteristics and differences of the
region, follow the principle of adapting measures to local conditions, ensure the maximization of solar
energy technology use, and thus promote the smooth progress of conservation-oriented housing
construction.

3.3. The Principle of Economic Feasibility

Green building, as an important direction in contemporary architectural development, transcends
being merely a concept or slogan to embody a pursuit of both ecological and economic benefits[5].
During construction, concrete and effective measures must be taken to diligently reduce energy
consumption and mitigate ecological environmental damage and pollution. This respects nature and is a
responsible act for future generations. In the journey towards green building, it is imperative to strictly
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adhere to the principle of green energy saving. Every aspect of architectural construction must be
meticulously planned and cost-controlled to ensure the efficient use of resources. Meanwhile, under the
premise of ensuring building quality, the use of non-renewable construction materials should be
minimized as much as possible in favor of more environmentally friendly, renewable building materials.
Over time, this approach gradually reduces dependence on natural resources, effectively lowers the
production of construction waste, and further reduces environmental pollution. More importantly, by
promoting green buildings, the economic value of construction projects can be enhanced, achieving
higher market recognition, attracting more consumers and investors, and realizing a win-win situation
for economic and ecological benefits.

4. Application of Energy-saving Technologies in Construction Engineering
4.1. Application of BIM Technology

By continuously improving construction control, design firms can utilize BIM systems before
construction to create accurate three-dimensional construction models, providing strong support for
subsequent construction process management. Importing relevant information allows for in-depth data
analysis and research, enabling a comprehensive grasp of the actual situation of construction projects.
By leveraging the advantages of BIM technology compared to traditional method (Figure2), firms can
compare construction plans to determine the best implementation strategies. For instance, the Shanghai
Tower project, a super-tall skyscraper, utilized BIM (Building Information Modeling) technology. This
allowed designers to simulate and analyze the impacts of wind, earthquakes, and other factors during the
design phase, thus ensuring the building's safety and stability. Additionally, BIM technology provides a
powerful information management capability during the construction phase. It can simulate and optimize
different construction plans for cost, schedule, and quality, quickly determine changes in costs, and weigh
the pros and cons of different pricing strategies. This offers an important and accurate basis for project
decision-making. This process makes parametric construction possible, where every detail is precisely
calculated and planned, significantly improving construction precision and efficiency. Based on data
derived from BIM modules, design firms can reasonably schedule human and material resources to meet
various needs during the construction process. Additionally, by simulating construction conditions and
timing in advance, firms can better anticipate various scenarios, ensuring smooth construction progress.
Furthermore, with the intelligent construction control system designed using BIM, firms can effectively
control pollutants such as dust at the construction site. Systems equipped with linkage sprinkling facilities
can automatically detect and handle pollutants, effectively reducing environmental damage and achieving
environmental protection goals.
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Figure 2: Comparison between Traditional Construction Methods and BIM Technology
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4.2. Application of Solar Energy Technology

Solar energy, as a renewable resource, has many advantages and has been widely applied in various
fields, as shown in Figure 3. Converting it into electrical or thermal energy can effectively save energy
and protect the environment. The application of solar energy technology in residential construction is
particularly significant. In house construction, heating and cooling represent significant aspects of energy
consumption. To achieve green, energy-efficient, and eco-friendly urban construction goals, solar energy
materials should be extensively used inside residences. Specifically, the establishment of solar lighting
systems, solar water heaters, and solar thermal storage wall systems can efficiently utilize solar energy
to provide necessary lighting and thermal energy for houses. Of course, to better apply solar energy
technology in residential construction, engineering designers and technicians must consider regional
climate characteristics and differences, adhering to the principle of tailoring solutions to local conditions
to ensure the maximal use of solar energy technology, thereby facilitating the smooth progress of energy-
saving residential construction.
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Figure 3: Advantages of Solar Energy
4.3. Application in Lighting Systems

When planning architectural projects, design units must recognize the close connection between
lighting and energy consumption within buildings. The power density of indoor lighting is one of the key
factors affecting building energy consumption, making energy-saving design in lighting planning
particularly important. In practice, lighting control systems within buildings consume a significant
amount of energy. To address related issues, construction units should actively explore and make
reasonable use of indoor and outdoor lighting energy-saving technologies to effectively convert energy
and significantly reduce the waste of lighting resources. For example, by adopting intelligent lighting
systems that automatically adjust light brightness based on changes in indoor and outdoor light, sufficient
lighting needs can be met while avoiding unnecessary energy consumption[6]. At the same time,
construction units should follow the requirements of green lighting, develop scientific construction
methods, select high-efficiency energy-saving lamps, reasonably arrange lighting positions, optimize
lighting design, etc., to achieve energy-saving and cyclical use of lighting on the basis of pollution-free
indoor and outdoor lighting.

5. Strategies for the Application of Energy-saving Technology in Construction Engineering
5.1. Vigorously Promote Environmental Awareness
The use and popularization of energy-saving methods in construction are directly related to the

reduction of energy consumption, the improvement of environmental quality, and sustainable
development. Construction workers, project managers, and other practitioners in the construction
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industry must deeply understand the importance of conserving the environment and strive to master and
apply relevant energy-saving construction methods. To enhance the environmental conservation
awareness among construction company personnel, companies can regularly organize learning and
educational guidance activities to deeply root the idea of environmental protection. At the same time,
establishing an assessment and incentive mechanism to reward employees who excel in energy-saving
work can further stimulate everyone's enthusiasm and creativity. In the implementation process, new
technologies and materials, especially those with high energy efficiency and environmental protection
characteristics, should be actively applied. Innovative materials such as waterproof and flame-retardant
polymer composites can replace traditional, high-energy-consuming materials, improving building safety
and lifespan. Moreover, the government should also play a significant role in energy-saving efforts in
construction, by enacting relevant policies, providing financial and technical support, guiding the
construction industry towards a greener and more energy-efficient direction, and ensuring the effective
implementation of energy-saving measures.

5.2. Cultivate Multidisciplinary Talents

In the field of green technology, cultivating a team of professionals with comprehensive skills is
crucial for promoting green technology research and application. Construction companies should first
strengthen vocational skill training for green technology research talent. Through systematic knowledge
training, they can grasp the latest green technology theories, and through on-site assessments, they can
continuously hone their skills in practice, gradually improving the coordination between green
technology research and on-site implementation, facilitating a smooth transition of researchers to
technology application personnel. Targeted training for on-site operation personnel is also indispensable.
Through on-site job training, construction workers can become familiar with operational procedures and
master skills; through pre-job safety training, their safety awareness can be enhanced to ensure safety
during operations. Simultaneously, clarifying the demand for green technology services, guiding
construction personnel to understand the importance of green technology for society and the environment,
contributes to sustainable development.

5.3. Establish an Information Service Platform

In the current construction field, the application of green energy-saving technology has become an
important trend in industry development. With the rapid development of the information age,
construction companies should keep up with the times and fully leverage the advantages of internet
information technology to promote the widespread application of green energy-saving technology.
Establishing a comprehensive green energy-saving technology information management platform helps
construction companies obtain the latest green energy-saving technology information, including the latest
research findings, technical application cases, and related policies and regulations, providing resources
for learning and guidance for applying green energy-saving technology in actual construction.
Additionally, government agencies play a guiding role by accelerating the construction of green energy-
saving technology research teams, providing more technical support and guidance for construction
companies. Governments can also organize online exchange activities through network platforms,
encouraging construction companies to share their experiences and insights in applying green energy-
saving technology, fostering positive industry interaction. When construction companies truly recognize
the importance of green energy-saving, and implement it throughout the construction project, real energy-
saving and emission reduction can be achieved, promoting sustainable development in the construction
industry. Building energy conservation accounts for about 30% of the total energy consumption of the
entire society. The goal is to achieve energy-saving renovations for most existing buildings by 2020, and
for new buildings to fully realize the overall target of 65% energy saving in construction. This indicates
that by implementing green energy-saving measures, the construction industry can make significant
contributions to reducing energy consumption.

6. Conclusion

In summary, green technology is closely linked to current economic development, having a profound
impact on enhancing the ecological performance and economic benefits of buildings. With societal
progress and an increase in environmental awareness, the construction industry must recognize the
necessity of applying green energy-saving technology. While focusing on economic benefits, companies
should also pay attention to ecological benefits, adopting scientific measures to achieve a win-win
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situation for both. Therefore, managers and relevant staff within construction companies should change
their traditional mindset, establish a correct concept of environmental conservation, and integrate the
green energy-saving philosophy into all aspects of building design, construction, and operation. By
introducing and innovating technology, promoting the development of energy-saving and
environmentally friendly construction technology, and improving the ecological performance and
efficiency of buildings. At the same time, construction companies can combine green energy-saving
technology with market demand, developing more environmentally friendly and energy-efficient
building products to meet people's aspirations for a better life, pushing the construction industry towards
a greener and more energy-efficient direction.
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