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Abstract: Human settlement environment has been closely connected with water since ancient times. 

In China, "by the mountains and by the water" residential environment is respected as the best quality 

of living environment; In the western courtyard environment construction, the introduction of water 

landscape is also praised by people. Nowadays, new residential communities in China have attached 

great importance to the introduction of water landscape, and built landscape pools in the community 

to achieve the form of water implantation and the improvement of the environment and microclimate. 

However, when the landscape pool is actually put into use and maintenance, the high cost causes 

many landscape pools to become smelly pools or dry pools, which is contrary to the original intention 

of construction. Based on the design of zero energy consumption water circulation system, this paper 

explores how to build a zero energy consumption landscape pool project in residential communities, 

providing theoretical basis for actual construction. 
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__________________________________________________________________________________________ 

 

1. INTRODUCTION 

The introduction of landscape pool project into modern residential community has been widely 

praised by people. According to the data from the questionnaire survey of buyers conducted at the 

large-scale real estate exhibition in Beijing in 2018, nearly 80% of buyers believe that the waterscape 

is a necessary condition for high-end houses. In the face of the water and the rising sun, when both 

are not available, 48 per cent of buyers are willing to opt for the water instead. The survey also found 

some adjacent water projects, sometimes the orientation is not very good, but the selling price is still 

high. It can be seen from the data that "waterscape" plays an important role in the hearts of domestic 

buyers. Because of this, domestic real estate developers pay more attention to the construction of 

artificial waterscape in the development process. In the construction and marketing, developers have 

strong control over the landscape effect of the community, and all artificial landscape pools will be 

designed as "dead water" pools. Even in the areas with more river courses in the south, there are few 

cases of residential landscape pools using live water. In the long run, if the artificial landscape pool 

is not properly maintained, the water environment will be damaged. 
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The design of zero energy consumption water circulation system focuses on solving the above 

problems of the artificial landscape water pool, making the "dead water" flowing in the water pool, 

and achieving the effect of zero energy consumption in the flow process. Finally, through the green 

plant filtration design, a water circulation system is formulated to make the water circulation use in 

the pool and save resources. The design scheme combines the landscape pool water project with the 

community fitness activity project, and completes the design of zero-energy water circulation system 

by using the traditional water vehicle water transportation technology improvement scheme. At 

present, foreign theories and practices of water purification have developed for many years. It is an 

important application of ecology and design to make landscape water self-purification by ecological 

means. Domestic and foreign related studies have provided abundant theoretical basis for the research 

of this project. 

2. TRADITIONAL LANDSCAPE WATER TREATMENT METHODS FOR WATER 

QUALITY 

There are many ways to keep water quality clean in man-made water scene. Physical, chemical, 

biological or equipment comprehensive treatment methods are usually used in residential areas. 

Physical means refers to: through regular water discharge, then manual cleaning of the bottom of the 

pool, and finally injection of clean water to achieve the effect of clean water in the landscape. This 

treatment has resulted in high labor costs, serious waste of water resources and high maintenance 

costs. 

The chemical method is to add the algae - killing agent in the landscape pool, according to the water 

quality measurement input quantitative medicine. This method requires professional technology and 

personnel to control and operate, and it can only be handled in a short time, and it has not completely 

solved the pollution problem. Long-term use of drugs will also cause water ecological imbalance. 

The application of biological methods is more environmentally friendly than the previous two 

methods. Biological bacteria are put into the landscape pool for automatic cleaning of water quality, 

but the disadvantages of this method are also beyond control. In this way, the labor cost is large, the 

dead end treatment is not ideal, and the medicine waste is serious, so the community property will 

not be selected in a large amount. 

The comprehensive treatment method of equipment should be the most extensive at present, which 

refers to the completion of water quality cleaning treatment through the combination of special 

equipment, professional maintenance and multi-component bacteria and waterscape appearance. This 

method must use the water pump circulation system, through the water circulation to carry out 

filtering and cleaning, and then periodically deal with filter screen and other related devices. This 

method has good effect at present, but it consumes a lot of power and has high maintenance cost. If 

the filter screen is not cleaned and replaced in time, there will be secondary pollution. 

From the comprehensive view of the above practical application methods, it can be found that if the 

artificial landscape water pool wants to achieve the clean effect of water quality with high efficiency 

and low consumption, it must first let the water flow. In the process of recycling, the water pump 

equipment is abandoned, and the application effect will be greatly improved if the zero-energy 

circulation system is completed. Secondly, when filtering water, if the filter can not be replaced 

manually, it will greatly save labor costs. This water circulation system device will be the core of this 

study. 
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3. APPLICATION OF WATER CIRCULATION SYSTEM 

When it comes to water circulation systems, people first think of "water pumps". It is true that in life, 

from the large landscape pool to the small domestic rockery waterfall miniascape, to the fish tank, 

the water circulation system is completed with a water pump device. However, the disadvantages of 

the water pump system are also real. How to find a new way through the principles of the water pump 

system is the key. 

3.1 Application of water pump device 

At present, the water pump device is essential in the design of landscape pool. The function of the 

water pump device is to make the water in the landscape pool circulate, add the filtration equipment 

in the circulation process, and the water is filtered in the circulation, so as to achieve the effect of the 

pool water recycling and reduce the water resource waste. The working principle is shown in Fig.1. 

 
Fig.1. Operating principle of water pump 

 
Fig.2. Working principle of centrifugal pump  

 
The submersible pump was used in the early water pump installation. The device was set under the 

water tank. During maintenance, drain the water from the pool and take out the water pump. If there 

is any problem again after repair, drain the water from the pool for maintenance. When the pump 

failure is not found in time, there may be leakage of electricity. Therefore, many places began to use 

centrifugal pump equipment later. Centrifugal pump equipment can be built on the outside of the pool, 

easy to maintain, long service time. By connecting the centrifugal water pump to the filter, the water 

circulation process can be completed. The application principle is shown in Fig.2. 

Through the application of the water pump device, we can see that the water circulation process must 

be carried out in order to achieve the purification effect of the water body in the landscape water tank. 
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The water body of the water pump device is recycled through the power supply and energy extraction. 

Therefore, it is necessary to try new ways to find out the way of zero energy consumption of water 

circulation in landscape pools. 

3.2 Zero energy consumption cycle system application mode 

Based on the principle of recombination and utilization of existing equipment, the main equipment 

of this zero energy consumption circulation system is water vehicle, which combines the traditional 

water vehicle and fitness project to build a zero energy consumption circulation system. 

Water trucks have a long history in China. They are used to help agricultural production and to carry 

water on high ground and drain on low field. In other words, the water vehicle can make the water 

flow, just in line with the design requirements. In WangZhen 's agricultural book, written by 

WangZhen in the Yuan Dynasty, it is recorded that the foot-pedaling water treadmill can drive the 

water vehicle to run and complete the water transportation process by manual foot pedaling. For 

details, see Fig.3. This method can drive water flow on the basis of zero energy consumption, which 

is worthy of further exploration and application. 

 

Fig.3. Foot water wheel 

 
Fig.4. Filter system design 

 

In the design and research of this system, zero energy consumption is taken as the core point to make 

water circulation and filtration work, so that the artificial pool water can be reused. When designing, 

first of all, the waterwheel equipment is put into the landscape pool, which not only achieves the use 

effect, but also considers the inheritance of aesthetics and culture. The waterwheel equipment should 

be determined according to the size of the landscape pool, and the size is moderate. Water can be 

carried aloft by a water wheel, similar to the ancient theory of low field drainage. When the water is 
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taken to the height of the water tanker, it flows into the stepped landscape belt designed in the water 

tank. The plants of the landscape belt are mainly aquatic plants with the best filtration effect. In this 

way, the rotation of the water vehicle can drive the infinite circulation filtration of the water in the 

landscape pool. The design scheme is shown in Fig. 4. 

How to make the water wheel turn and zero energy consumption is the key point to be solved. During 

the design process, the water vehicle application process in WangZhen Agriculture Data was inspired 

to create a way to combine water vehicle and fitness equipment. In new residential area planning and 

design, decorate the landscape pool and fitness area, fitness equipment in the bicycle, for example, 

by implanted mechanical parts to establish the link of bicycle and the water wheel, let bicycle 

movement process produces water wheel rotation, to complete the zero-energy waterwheel operation 

process, design reference in Fig.5. 

 
Fig.5. Zero energy powered water truck 

 

Nowadays, people pay more and more attention to health maintenance, a lot of office work staff in 

rest time can choose fitness activities, the elderly and children for fitness equipment degree is high, 

so in the fitness equipment is necessary in the community, and when the equipment is used, just drive 

the water wheel, and then make a series of water filtration process, to achieve very good effect, for 

fitness equipment such as bicycle users, their sports activities to drive beside water wheel, will more 

interesting than aimless step on my bike. This system design scheme can complete the water cycle of 

zero energy consumption in the landscape pool. The application of water vehicles beautifies the 

environment, preserves and promotes the cultural heritage of traditional water vehicles in China, and 

also increases the interest of fitness activities. 

4. DESIGN OF WATER CIRCULATION SYSTEM STRATIFIED SECONDARY 

FILTRATION 

The traditional filtering method is carried out through the filter net, which needs to be replaced 

regularly. The filtration design of the new method adopts the method of plant stratification and 

subfiltration, which USES aquatic plants with filtering effect to filter layer by layer. The filtration 

system is divided into three layers. The second layer is used for medium substance interception. The 

third layer of filtration is fine filtration, with the emphasis on blocking off fine particles. Finally, the 

circulating water is clean water, while the particle materials left in the filtration process become the 

nutrients of filtering plants and promote the growth of plants. Ornamental fish can be placed in the 

artificial pool, and the excrement of fish just satisfies the nutrients needed for aquatic plants to grow. 

In addition to fish can also be placed into mussels, fish and mussels of prey can effectively reduce 

the number of algae and plankton. Common aquatic animals include Silver Carp, Aristichthys Nobilis, 
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Bream fish, Crucian Carp and Mussels. The symbiosis of animals and plants maximizes the ecological 

benefits of the pool. 

Depend on aquatic plant to undertake water quality purifying, the key must consider: the plant may 

sink the water growth of the whole plant, the clean water effect is strong, easy cultivation and other 

factors. It is recommended to choose plants with stiff water: Reed,Typha, Zizania Aquatica, 

Arrowhead, Oryza Sativa and so on. Floating plant in the recommended choice: Duckweed, Azoila 

Imbricata, Lussieua Repens , etc. Recommended options for submerged plants: Hornwort, Hydrilla, 

Myriophyllum Verticillatum, Myriophyllum Spiatum , etc. The three-layer filtration of the three 

plants can help purify water quality and create a natural ecological and self-cleaning landscape pool. 

5. DESIGN OF LANDSCAPE POND RECONSTRUCTION SCHEME FOR 

RESIDENTIAL AREA 

In this chapter, a middle-grade residential area in Beijing is selected as an example to analyze the 

current situation of its landscape pool, propose the reconstruction scheme, introduce the zero-energy 

water circulation system design into it, and complete the restoration and reconstruction project of the 

landscape pool in the community. 

 
Fig.6. Design scheme 

In the initial stage of construction, the community is planned by the middle and high-end standards, 

including landscape pool, fitness space, activity square and children's paradise. After the completion 

of the community, the landscape pool is the most popular recreational area for residents. The 

community has been completed for 6 years, and the landscape pool environment has changed greatly. 

The water in the pool is dark and bottomless, and there is no way to raise ornamental fish, because 

the water pumps are aging and fear of electricity leakage, the fountains are no longer working, and 

the residents who used to sit on the water have moved to the nearby small square. It has gone from 

being the most popular place to being the most mosquito-infested. The reason is that the late 

management of the landscape pool is not enough, so it is urgent to restore the previous vitality and 

carry out the transformation. 
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In this design, the water car device is added to the landscape pool, and the platform beside the pool 

is transformed into a new fitness area. The sun shading device and spray cooling device are added. A 

step filter plant layer is built in the pool to make the water naturally clean. Fish and mussels are put 

into the pool to create a series of harmonious landscape pools of ecological system. Refer to Fig.6. 

6. CONCLUSION 

Under the background that the country vigorously promotes the development of zero energy 

consumption technology, the zero energy consumption water circulation system of the landscape 

pond studied in this paper can combine certain engineering techniques and plants and animals with 

water quality purification function, so that the water can circulate in the designed system and purify 

continuously in the process of circulation. The design of this scheme can be applied to the 

construction of landscape pools in residential communities. After the completion of construction, the 

landscape water tank can achieve the effect of water purification, low cost, zero energy consumption 

and high effect, and solve a series of problems of the traditional landscape water tank. This paper 

presents a theoretical design scheme for creating a pool landscape environment of intelligent high-

end residential community, which has high practical value in practical application. 
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