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Abstract: With the continuous promotion of global sustainable development concepts, green buildings 

have become an important trend in modern architectural design. Green buildings not only focus on the 

efficient use of energy and resources but also pay particular attention to the management and 

protection of water resources. As a core component of architectural design, water supply and drainage 

engineering plays an increasingly important role in green buildings. This study explores the integration 

of green building concepts with water supply and drainage engineering design, analyzes the role of 

green building design in promoting water resource management and energy-saving environmental 

protection technologies, and discusses how interdisciplinary collaboration and technological 

integration can optimize water supply and drainage systems. Based on specific design concepts and 

implementation paths, this paper proposes effective solutions for the integration of green building and 

water supply and drainage engineering design, providing theoretical foundations and practical 

guidance for the sustainable development of buildings. 
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Introduction 

With the increasing severity of environmental problems and challenges related to resource shortages, 

green buildings have emerged as an important force driving the transformation and development of the 

construction industry. As a basic infrastructure component of architectural design, water supply and 

drainage engineering plays an increasingly significant role in achieving the goals of green buildings. 

Traditional water supply and drainage system designs tend to focus on meeting the basic functional 

needs of buildings while neglecting sustainable development goals such as environmental protection, 

energy conservation, and resource recycling. Guided by green building concepts, water supply and 

drainage engineering design must not only meet the water supply and wastewater discharge functions 

within the building but also take into account energy-saving, environmental protection, and resource 

reuse. This paper aims to explore the integration paths of green building and water supply and drainage 

engineering design, emphasizing interdisciplinary collaboration and technological innovation to 

promote the comprehensive development of green buildings. By systematically analyzing the 

requirements of green buildings for water supply and drainage design, studying green design solutions, 

and proposing feasible implementation paths, this paper provides theoretical foundations and technical 

support for the development of green buildings. 

1. Overview of Green Building and Water Supply and Drainage Engineering Design 

1.1 Basic Concepts and Development Trends of Green Building 

Green building refers to a type of architecture that adopts a series of design concepts and 

technologies, including energy conservation, water conservation, land saving, and environmental 

friendliness, throughout the entire life cycle of a building. Its aim is to reduce the negative impact of 

buildings on the environment and enhance resource utilization efficiency. The core goal is to achieve 

coordinated development of environmental, social, and economic benefits through scientific design, 

construction, and operational management. Green building focuses on optimizing resource 

consumption, reducing energy consumption, minimizing construction waste, and maximizing the 

protection of the natural environment. 



With the rise in global environmental awareness and the widespread promotion of sustainable 

development concepts, green buildings have gained widespread attention and application. Modern 

green buildings not only focus on energy saving and emission reduction within the building itself but 

also emphasize the building's adaptability to and integration with the surrounding environment, striving 

for a positive interaction between the building and the environment to promote ecological balance. The 

main development trends of green buildings include: First, continuous technological innovation, 

especially breakthroughs in building materials, energy management, and intelligent systems; Second, 

the gradual improvement of green building certification systems, such as the promotion of international 

standards like LEED and BREEAM; Third, the trend of multifunctional integration in architectural 

design, emphasizing harmonious coexistence between the building and the natural environment; Fourth, 

the deepening of sustainable development concepts, with an increasing focus on social responsibility, 

resource conservation, and environmental protection in architectural design [1]. 

1.2 Basic Elements and Technical Requirements of Water Supply and Drainage Engineering Design 

Water supply and drainage engineering design is an important component of architectural 

engineering, aiming to ensure that a building’s water supply and wastewater discharge meet the 

required functional demands and environmental standards. In the context of green buildings, the design 

of the water supply and drainage system must not only meet basic functional needs but also consider 

requirements related to water conservation, energy efficiency, and environmental protection. 

The basic elements of water supply and drainage engineering design include the water supply 

system, drainage system, rainwater collection system, and wastewater treatment system. The design of 

the water supply system must ensure that the building’s internal water needs are met, with water quality 

meeting sanitary standards and a reasonable configuration of the pipe network layout and water 

pressure regulation. The design of the drainage system must consider the proper discharge and 

treatment of wastewater to avoid sewage overflow and secondary pollution. The rainwater collection 

system should be designed in conjunction with the climate conditions of the building’s location to 

effectively utilize rainwater resources, reduce reliance on municipal water supply, and recycle rainwater. 

The wastewater treatment system design must meet environmental protection requirements, adopt 

advanced treatment technologies, and ensure that the discharge water quality meets the standards, 

avoiding pollution of the surrounding environment. 

In green buildings, the technical requirements for water supply and drainage engineering design are 

more stringent and typically include: reasonable pipe diameter and flow rate design, the use of 

water-saving equipment and fittings, optimized pipe network layout, and the installation of intelligent 

water meters and monitoring systems. Particularly in green buildings, rainwater harvesting and reuse, 

wastewater treatment and reuse, and the selection and use of energy-saving and water-saving 

equipment are key components. Moreover, the operation and maintenance of the system are important 

considerations in the design process to ensure that the water supply and drainage system operates stably, 

efficiently, and with low energy consumption over the long term [2]. 

1.3 Significance of the Integration of Green Building and Water Supply and Drainage Engineering 

Design 

The integration of green building and water supply and drainage engineering design has significant 

ecological and economic implications. Guided by green building concepts, the design of the water 

supply and drainage system should not only meet the basic water supply and drainage needs of the 

building but also comprehensively consider efficient resource utilization, environmental protection, and 

sustainable development. Through reasonable water supply and drainage design, green buildings can 

achieve water conservation and recycling, reduce the discharge of water pollutants, and improve the 

overall environmental performance of the building. 

In green buildings, the integration of water supply and drainage engineering design can effectively 

promote the construction of a water-saving society and enhance the building’s ecological benefits. In 

particular, the application of rainwater collection and reuse technologies, wastewater resource recovery 

technologies, and low-energy water pumps and piping systems make the water supply and drainage 

system an indispensable component of green buildings. At the same time, the water resource 

management concepts in green buildings encourage the consideration of ecological, economic, and 

social benefits during the design phase, aiming to conserve resources, reduce costs, and protect the 

environment. 



Therefore, the integration of green building and water supply and drainage engineering design is not 

only an important means to improve the environmental and functional performance of buildings but 

also a vital path for promoting the sustainable development of the construction industry and achieving a 

resource-saving society. Through technological innovation and system integration, green buildings can 

fully utilize their advantages in water conservation, energy saving, and environmental protection, 

driving the construction industry toward a greener, lower-carbon, and more intelligent direction. 

2. Impact of Green Building Concepts on Water Supply and Drainage Engineering Design 

2.1 Requirements of Green Building Design Concepts for Water Resource Management 

The green building design concept focuses on sustainable development and aims to achieve 

ecological benefits in the built environment by improving water resource efficiency and reducing waste. 

As an essential natural resource, the rational use of water is a key component of green buildings. Green 

building design advocates water conservation and recycling as core strategies to ensure the sustainable 

supply of water resources. Especially during the design, construction, and operation phases of buildings, 

advanced water resource management technologies and equipment are required to reduce dependence 

on external water sources and minimize wastewater discharge. 

First, green buildings emphasize water resource management at the source. During the design phase, 

consideration should be given to how to optimize the building’s water system to reduce water 

consumption. For example, selecting low-flow bathroom fixtures, intelligent water metering systems, 

and rainwater collection and reuse systems can help achieve water conservation inside the building. 

Additionally, the introduction of rainwater collection systems enables the building to effectively utilize 

natural precipitation, reducing the demand for municipal water supply and minimizing the 

environmental impact of rainwater runoff. Through these measures, green buildings establish a 

closed-loop system for water use, ensuring efficient utilization and regeneration of water resources [3]. 

In water resource management, green buildings also integrate modern technology by adopting 

intelligent systems to monitor and manage water use in real-time. Smart water management systems 

can precisely track water flow within the building, adjusting water flow rates and usage according to 

demand, thereby reducing ineffective water consumption. Overall, the green building design concept 

sets higher requirements for water resource management, demanding that buildings adopt diverse and 

innovative technological measures to reduce water waste and minimize the negative impact on the 

environment throughout their lifecycle. 

2.2 Role of Energy-saving and Environmental Protection Technologies in Advancing Water Supply 

and Drainage Engineering Design 

The application of energy-saving and environmental protection technologies in green buildings has 

significantly driven the upgrade and innovation of water supply and drainage engineering design. As 

building energy efficiency standards have risen, water supply and drainage design must not only meet 

traditional functional needs but also integrate energy-saving and environmental protection concepts. 

In terms of energy savings, the selection of variable frequency drive pumps is crucial. By adjusting the 

water flow according to actual needs, these pumps reduce energy waste. Compared to traditional 

constant-speed pumps, variable frequency pumps achieve higher energy efficiency. Furthermore, 

optimizing the pipeline layout and using low-resistance, durable materials can further reduce water 

flow resistance, decrease pumping energy consumption, and improve the overall system efficiency [4]. 

In terms of environmental protection, green buildings emphasize wastewater reuse technology. 

Water supply and drainage system designs need to ensure efficient treatment and reuse of wastewater. 

Treated domestic wastewater and rainwater can be used for non-potable needs such as irrigation and 

toilet flushing, thereby reducing reliance on municipal water supply. Innovative wastewater treatment 

technologies, such as membrane filtration and biological filtration, have further improved the efficiency 

of wastewater treatment, ensuring that the treated water meets reuse standards. Overall, energy-saving 

and environmental protection technologies allow the water supply and drainage system not only to 

provide water resources but also to become an important component of energy conservation and 

environmental protection in green buildings, promoting the construction industry’s shift towards a 

low-carbon, sustainable development path. 



2.3 Impact of Green Building on the Optimization and Innovation of Water Supply and Drainage 

Systems 

The green building concept has impacted the optimization and innovation of water supply and 

drainage systems in various ways, particularly in system integration and intelligent management. In 

traditional buildings, water supply and drainage systems are typically independent, whereas green 

buildings emphasize the synergistic effect of different subsystems. For example, integrating rainwater 

collection systems with wastewater treatment systems not only enables the reuse of water resources but 

also alleviates urban drainage burdens. Additionally, the introduction of intelligent water supply and 

drainage systems, using IoT technology to monitor water flow, demand, and system status in real-time, 

further optimizes resource use efficiency and improves system operation. 

Green buildings also promote innovation in the materials and equipment used in water supply and 

drainage systems. The use of new environmentally friendly materials, such as non-toxic 

corrosion-resistant pipes and water-saving fixtures, enhances the system’s performance and 

sustainability. The integration of smart water meters and automated drainage equipment allows the 

system to adjust in real-time and provide fault warnings, ensuring efficient and stable operation. 

Meanwhile, the design concept shifts from traditional human-centered approaches to 

environmentally friendly solutions, focusing on optimizing drainage systems, reducing pollution to 

surrounding water bodies, and improving urban rainwater management through rainwater infiltration 

and storage technologies. In conclusion, the green building concept not only enhances water resource 

management capabilities but also fosters innovation and development in energy-saving, environmental 

protection, and intelligent water supply and drainage systems. 

3. Implementation Path for Integrating Green Building Concepts with Water Supply and 

Drainage Engineering Design 

3.1 Integration and Planning Design of the Integration Concept 

The integration of green building concepts with water supply and drainage engineering design 

requires a clear integration concept from the early stages of design and its implementation throughout 

the entire planning and design process. This integration involves a comprehensive consideration of 

factors such as the functional requirements of the building, resource utilization efficiency, and 

environmental impact, ensuring that the building not only meets green building standards in appearance 

but also embodies principles of energy conservation, environmental protection, and resource recycling 

in its internal system design [5]. 

In the planning and design phase, a comprehensive analysis of the building's water resource needs 

must be conducted. Based on factors such as building usage, occupant scale, and climatic conditions, 

water consumption should be reasonably predicted, and water-saving measures should be designed, 

such as the application of efficient water-saving devices and the setup of intelligent water pipe systems. 

At the same time, the layout of rainwater collection systems and wastewater reuse systems should be 

reasonably planned to maximize the use of natural resources and reduce dependence on municipal 

water supply. On this basis, the water supply and drainage system design should closely integrate with 

the overall structure and functional layout of the building, avoiding conflicts and unnecessary waste in 

pipe layouts. 

Moreover, the green building design concept calls for cross-disciplinary collaborative design in the 

integration process. In the design of water supply and drainage systems, technologies from multiple 

disciplines, such as architectural structure, environmental engineering, and intelligent management, 

should be introduced to ensure efficient use and circulation of water resources. For example, 

integrating rainwater collection systems with green roofs and permeable ground surfaces can improve 

the microclimate around the building while enabling effective rainwater collection and utilization. This 

type of integrated design not only aligns with the sustainable development goals of green buildings but 

also provides multi-dimensional support for optimizing water supply and drainage systems. 

3.2 Green Design Solutions for Water Supply and Drainage Engineering Systems 

Green buildings place higher demands on the green design of water supply and drainage systems, 

emphasizing the maximization of energy-saving, water-saving, environmental protection, and resource 



reuse while ensuring the building’s normal water supply needs. In green design, water supply and 

drainage systems should not only consider traditional water flow conveyance and discharge functions 

but also integrate new design concepts such as water conservation, wastewater recycling, and energy 

efficiency optimization. 

First, the use of water-saving devices is key to designing a green water supply and drainage system. 

For example, choosing low-flow, high-efficiency water fixtures, intelligent faucets, and sensor devices 

can effectively reduce unnecessary water resource waste. In addition, the design should optimize 

pipeline layout, use efficient pumps, and implement automated control systems, making the operation 

of both water supply and drainage systems more energy-efficient. The energy-saving design of water 

pumps involves selecting the appropriate pump type and using variable frequency control technology to 

adjust the pump speed, ensuring that the system’s energy consumption matches actual demand [6]. 

Second, wastewater recycling and reuse are critical components of the green design of water supply 

and drainage systems. Domestic wastewater and rainwater can be purified by specialized treatment 

systems for resource utilization, such as a gray water reuse system, which uses treated water for 

non-potable purposes like toilet flushing, irrigation, or cleaning, thus reducing pressure on the 

municipal water supply system. The design of rainwater collection systems must consider the building's 

roof, site area, and climatic conditions, using appropriate piping systems to channel rainwater into 

storage tanks and provide simple filtration to enhance the building’s water self-sufficiency. 

In green buildings, the environmental friendliness of water supply and drainage systems is also a 

concern. For example, using non-toxic, environmentally friendly pipe materials, such as PE and PPR 

pipes, helps avoid the health risks and environmental pollution that traditional pipe materials may cause. 

Additionally, advanced wastewater treatment technologies, such as membrane bioreactors and 

constructed wetlands, should be used to improve water quality purification efficiency, ensuring that 

discharged water meets environmental standards. 

Through these measures, the design of green water supply and drainage systems can not only 

achieve water conservation and resource reuse but also significantly reduce energy consumption in 

system operation, thereby improving the sustainability of the building. 

3.3 Pathways for Cross-disciplinary Collaboration and Technology Integration 

The integration of green building concepts with water supply and drainage engineering design 

requires collaboration across multiple disciplines and the organic integration of technologies. In the 

design phase of building projects, teams from various specialties must collaborate from a systems 

engineering perspective to ensure the deep integration of green building concepts with water supply 

and drainage design. In this process, it is essential to address the limitations of individual technologies 

or solutions while creatively combining technological achievements from different fields to optimize 

the overall design. 

A core aspect of cross-disciplinary collaboration is the sharing and coordination of information 

during the design phase. For example, architects, water supply and drainage engineers, environmental 

engineers, and intelligent systems experts need to collaboratively discuss the building’s water resource 

needs, wastewater treatment methods, rainwater collection and utilization plans, etc. In this process, 

architectural structure design, water supply and drainage network planning, the selection of 

environmental protection equipment, and the integration of intelligent control systems must be 

comprehensively designed from a global perspective to ensure seamless integration and collectively 

achieve energy conservation, environmental protection, and efficient resource utilization goals. 

The pathway for technology integration is reflected in the intelligent integration of water supply and 

drainage systems with the built environment. With the rapid development of IoT, big data, and 

intelligent control technologies, water supply and drainage systems in green buildings are no longer 

limited to traditional pipe-based conveyance and drainage functions. They can also monitor real-time 

data such as water flow, temperature, and humidity using intelligent sensors and automatically adjust 

the amount and timing of water supply and drainage. For example, the integration of smart water 

meters with piping systems can enable real-time monitoring of water flow and usage, quickly 

identifying leaks and abnormalities, thus reducing water resource waste. Through big data analysis, 

water resource demands both inside and outside the building can be scientifically predicted, optimizing 

pipeline layout and pump operation methods, and reducing system energy consumption. 

Additionally, the green design of water supply and drainage engineering systems also relies on the 



integration of advanced materials and technologies. For instance, introducing green building materials, 

low-carbon pipes, and intelligent water treatment equipment not only enhances the system’s 

functionality and environmental protection but also fosters positive interactions between various 

elements of the building design, forming an integrated solution for green building design. 

Conclusion 

The integration of green building concepts with water supply and drainage engineering design is a 

key aspect of the sustainable development process in architecture. In future building design and 

construction, efforts should continue to deepen the green building concept and promote the greening 

and intelligent transformation of water supply and drainage engineering. Through cross-disciplinary 

collaboration and deep integration of technologies, overall design optimization can be achieved, 

enhancing water resource management efficiency and energy-saving effects. Particularly in areas such 

as water conservation, wastewater recycling, and energy efficiency optimization, the integration of 

green buildings and water supply and drainage systems will play an increasingly important role. In the 

future, with the development of intelligent technologies, water supply and drainage systems will play a 

more vital role in green buildings, with designs focusing more on environmental friendliness and 

efficient resource utilization. To advance the deeper integration of green buildings and water supply 

and drainage engineering design, further improvements in related technologies and policies will be 

crucial for driving industry innovation and sustainable development. 
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