
1362 

Maximizing Sustainability with Wall-Mounted 
Rainwater Harvesting System 

 

Muhammad Redza Rosman1, Mohamad Hamdan Othman2, 
Mohd Rofdzi Abdullah3, Muhammad Khalik Mustafa4, Amirul 

Anwar Omar5 
1,2,3,5Department of Built Environment Studies and Technology, College of Built Environment, 

Universiti Teknologi MARA Perak Branch, 32610 Seri Iskandar, Perak, Malaysia, 4College of 
Creative Arts, Universiti Teknologi MARA Perak Branch, 

32610 Seri Iskandar, Perak, Malaysia 
Corresponding Author Email: 1redza508@uitm.edu.my 

 

Abstract 
Water conservation and a decreased reliance on municipal water sources are just two 
advantages of rainwater gathering, which is an environmentally friendly practise. However, 
conventional rainwater collection techniques frequently need a lot of space, which prevents 
their use in densely populated places. In this study, a ground-breaking solution is introduced: 
a wall-mounted rainwater collecting system created expressly to maximise space utilisation 
without sacrificing efficiency. The study includes material selection, installation techniques, 
and performance analysis and focuses on the creation and assessment of this novel system. 
Additionally, the quality of the rainwater collection is evaluated. The outcomes show the wall-
mounted system's significant benefits, including effective space utilisation, performance on 
par with traditional techniques, and improved water quality. These results not only promote 
sustainable water management techniques but also provide crucial information for the 
installation of wall-mounted rainwater collecting systems in urban settings. This study 
emphasises the potential of wall-mounted systems to increase the uptake of rainwater 
harvesting, hence improving water sustainability, and easing the burden on municipal water 
resources by overcoming space constraints and utilising vertical surfaces. 
Keywords: Rainwater Harvesting, Wall-mounted System, Space Utilization, Sustainability, 
Water Conservation 
 
Introduction 
The ability of rainwater collection to relieve water scarcity and advance sustainable water 
management has revived interest in this age-old practise. Alternative water sources and 
conservation measures are more important than ever because of the expanding world 
population and the threat posed by climate change to the supply of water (Aljawzi et al., 
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2022). The strategy of building a rainwater harvesting system as an alternative water source 
can save as much as 4.94% of tap water (Wang et al., 2022). Besides that, rainwater harvesting 
has a potential to reduce carbon dioxide emissions by about 6.57 tons (Saidan et al., 2015).  

Rainwater is typically collected from roofs or catchment areas and then stored in tanks 
or reservoirs as part of rainwater harvesting systems. Although efficient, these systems 
frequently need a lot of space, which prevents their use in densely populated urban regions 
with limited land resources. In urbanised areas, rainwater harvesting in public buildings is 
insufficient (Ülker, 2022). Due to this constraint, creative methods are required that make the 
most of available space without sacrificing the effectiveness and efficiency of rainwater 
harvesting systems. 

This study suggests a wall-mounted rainwater collection device as a solution to this 
problem. The idea entails using vertical surfaces, like walls, to collect and store rainfall, 
providing a workable option for urban settings with constrained space. This technology can 
dramatically increase rainwater harvesting's range by utilising underused vertical spaces, 
making it more practical and accessible in densely populated places. 

This study includes several objectives. They are: 

• to develop and assess the performance of the wall-mounted rainwater collecting 
system 

• to formulate an effective system by choosing appropriate materials; 

• to carry out adequate installation techniques; 

• to examine the quality of the rainwater collected to make sure it satisfies the 
standards needed for various non-potable applications. 

 
The results of this study could completely change how rainwater collection is done in 

cities. The wall-mounted technology might considerably aid in water conservation efforts and 
lessen the burden on municipal water supply by maximising space utilisation. The 
incorporation of such systems may also result in increased sustainability because rainwater, 
a widely available resource, can be efficiently captured and used for non-potable tasks like 
irrigation, toilet flushing, and industrial processes. 

The study will go into detail on the methodology, performance assessment, and 
potential advantages of the suggested wall-mounted rainwater collecting system in the parts 
that follow. This study intends to promote sustainable water management practises and pave 
the road for a more water-resilient future by investigating this novel approach. 
 
Literature Review 
The practise of collecting rainwater has been used for generations in many parts of the world 
(Sharma et al., 2022). Rainwater is collected from roofs or catchment areas in traditional 
rainwater collecting systems, and then it is stored in tanks, reservoirs, or underground 
cisterns. These systems have been widely used to meet water demands for irrigation, home 
usage, and livestock in both rural and urban regions. 

Traditional rainwater collection techniques have several benefits, including minimizing 
water shortage (Mahmoud, 2018; Tabatabaee & Han, 2010). They also encourage resilience 
(Behzadian, 2014) and self-sufficiency in areas when water is scarce (Alam et al. 2011). It was 
discovered that harvested rainwater can be used for drinking if properly treated (Aryal et al., 
2022). In short, rainwater harvesting offers numerous benefits in technological, economic, 
environmental, and social terms (Woltersdorf et al. 2014). However, these systems are less 
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useful in crowded urban areas with limited space because they frequently require a sizable 
amount of land for big storage tanks or reservoirs. 

It is essential to utilise space as efficiently as in urban environments for the installation 
of rainwater collection. Attention has been drawn to wall-mounted rainwater collection 
devices as a potential remedy for space constraints (Yoo et al., 2022). These technologies 
provide the opportunity to bring rainwater collecting into urban areas without taking up 
valuable ground space by utilising vertical surfaces like walls. 

Wall-mounted rainwater collecting systems that are both functional and visually 
beautiful have been the subject of recent study and technological development. Modular 
vertical storage containers, integrated filtration systems, and sophisticated monitoring and 
control systems are some of these advancements. The objective is to design systems that are 
not only practical, aesthetically pleasing, and easy to maintain, but also efficient in terms of 
space. 

The effectiveness of wall-mounted rainwater collection systems and conventional 
techniques has been examined in several researches. These examinations have looked at 
things including cost effectiveness, water quality, and system efficiency (Alim et al., 2020).  

The use of wall-mounted rainwater harvesting devices can have substantial positive 
effects on the environment and the economy (Liuzzo et al., 2016; Woltersdorf et al., 2014). 
These systems ease stress on natural resources (Hari, 2019), and lessen stormwater runoff 
(Steffen et al., 2013) and related pollution (Saidan et al., 2015) by collecting and using rainfall. 
Reducing reliance on pricey municipal water supplies and lowering water costs are further 
ways to save money. 

The literature analysis concludes by highlighting the significance of space optimisation 
in rainwater collecting systems, especially in urban settings. To address space constraints, the 
idea of wall-mounted rainwater harvesting devices has come to light. The viability and 
advantages of these systems, including better water conservation, less dependency on 
municipal water sources, and favourable environmental effects, have been established 
through technological advancements and case studies. The goal of the next sections of this 
research is to develop sustainable water management techniques and add to the body of 
knowledge by delving into the methods and findings of the suggested wall-mounted 
rainwater harvesting system. 
 
Methodology 
The development and performance assessment of the wall-mounted rainwater harvesting 
system will be conducted using an experimental methodology. The system will be built and 
put into use in a controlled setting as part of the design, enabling methodical data gathering 
and analysis. 

Designing the wall-mounted rainwater collection system is the initial step. This include 
figuring out the system's size and dimensions as well as choosing the right materials for the 
storage unit, filtration components, and plumbing connections. The system's design should 
maximise space usage while still guaranteeing effectiveness and robustness. 

The system installation process will begin after the system design is complete. This 
entails fixing the system at a specific spot to a vertical surface, like a wall. The right installation 
methods will be used, guaranteeing a secure fit, efficient water flow, and less structural 
influence. 

A key component of the research approach used to assess the effectiveness of the wall-
mounted rainwater harvesting system is data collection. Measurements of rainfall, rainwater 
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volume collected, flow rates, and water quality characteristics including pH, turbidity, and 
pollutants are important data points to gather. Data will be gathered over a predetermined 
period considering different rainfall events and seasonal fluctuations. 

To evaluate the effectiveness of the wall-mounted rainwater collection system, the data 
gathered will be analysed. The amount of rainwater that is gathered and stored will be 
calculated to assess the system's efficiency. To assess the system's capacity to manage various 
rainfall intensities, flow rates will be measured. To make sure the collected rainwater satisfies 
the standards needed for its intended non-potable usage, a water quality analysis will be 
performed. 

A comparison analysis to gauge the wall-mounted system's efficacy will be conducted. 
This entails contrasting the system's performance with that of conventional rainwater 
harvesting techniques, such as rooftop or ground-based storage systems. Space utilisation, 
system efficacy, ease of installation, and overall cost-effectiveness will all be considered 
during the analysis. 

Potential difficulties and restrictions encountered in the design and implementation of 
the wall-mounted system will be highlighted throughout the investigation. These difficulties 
may be brought on by things like system upkeep, structural integrity, or water quality 
problems. The system design or installation process will be suggested to be improved upon 
considering these findings. 

To make inferences regarding the effectiveness and viability of the wall-mounted 
rainwater collection system, the data will be analysed statistically and interpreted. Descriptive 
analysis, tables, and graphical representations will all be used to present the results. 

It is critical to recognise the research methodology's constraints. These can include a 
controlled environment of this study, the installation's particular location, and the brief 
period of data collecting. The findings may not be generalizable to all urban environments, 
and additional study may be required to confirm them in various circumstances. 

Throughout the research, ethical issues including protecting participant privacy and 
following applicable laws will be considered. When necessary, the appropriate approvals will 
be sought. 

The study, which adheres to this research methodology, aims to add to the body of 
knowledge regarding sustainable water management practises by offering insightful 
information about the performance, effectiveness, and potential of wall-mounted rainwater 
harvesting systems. 
 
Results and Analysis 
Rainwater harvesting systems' efficiency and viability vary based on the situation and the 
available resources. Over time, traditional rainwater harvesting techniques have become 
widely used and well-established, providing practical answers for collecting and storing 
rainwater. However, given the need for sizable amounts of land for storage tanks or 
reservoirs, their applicability in compact urban areas with limited space becomes a problem. 

Innovative methods, such wall-mounted rainwater harvesting devices, have arisen in 
response to this limitation. These systems make the most of vertical features like walls to 
maximise area utilisation, perhaps providing a solution for urban settings with limited ground 
space. Wall-mounted systems seek to increase the reach and viability of rainwater collection 
in highly populated regions by utilising previously underutilised vertical spaces. 

The effectiveness, advantages, and disadvantages of wall-mounted systems are 
compared to conventional rainwater harvesting systems in this section. The objective is to 
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offer insights into the benefits and drawbacks of each strategy, supporting in decisions on the 
installation of rainwater harvesting systems in diverse contexts. The above-mentioned 
aspects are summarised in Table 1 below. 
 
Table 1 
Comparison between traditional and wall-mounted rainwater harvesting system 

Aspect 
Traditional Rainwater 
Harvesting System 

Wall-Mounted Rainwater 
Harvesting System 

Effectiveness 
Capable of capturing and 
storing large volumes of 
rainwater. 

Effective in capturing rainwater 
in urban environments with 
limited space. 

Advantages 
  
  
  
  

Established and widely adopted 
method. 

Maximizes space utilization in 
urban areas. 

Suitable for larger land areas or 
rural settings. 

Can be aesthetically integrated 
with buildings. 

Allows for larger storage 
capacity. 

Reduces dependence on ground 
space, making it more feasible in 
densely populated areas. 

Well-documented design and 
implementation guidelines 
available. 

Offers potential cost savings by 
reducing reliance on municipal 
water supplies. 

Can accommodate various 
storage options (tanks, 
reservoirs, cisterns). 

Facilitates easy maintenance and 
monitoring due to accessible 
location on vertical surfaces. 

Disadvantages 
  
  
  
  
  
  
  

Requires significant land area for 
storage tanks or reservoirs. 

Limited storage capacity compared 
to larger ground-based systems. 

May not be feasible in densely 
populated urban areas with 
limited space. 

Installation may require structural 
modifications and careful mounting 
to ensure stability. 

Installation and maintenance can 
be complex and costly. 

Relatively higher initial setup costs 
compared to simple ground-based 
systems. 

Aesthetically less pleasing, 
especially for rooftops with visible 
storage tanks. 

Relatively higher susceptibility to 
vandalism or damage due to 
exposed location. 

Stormwater runoff can pose 
challenges for effective collection 
and storage. 

Potential for reduced efficiency in 
areas with limited rainfall or 
intermittent rain events. 

Water quality may be 
compromised without proper 
filtration and treatment measures. 

Requires proper filtration and 
maintenance to ensure water 
quality for intended uses. 

Relies on gravitational force for 
water flow, limiting flexibility in 
distribution. 

Plumbing and distribution network 
design may require additional 
considerations for vertical flow and 
water pressure management. 
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Long-term sustainability may be 
impacted by changing climate 
patterns and rainfall variability. 

May require additional permits or 
regulatory approvals due to the 
unique installation method. 

 
 Large amounts of rainwater can be effectively collected and stored by traditional 
techniques. They have a strong foundation and are frequently used in both urban and rural 
environments. Tanks, reservoirs, and subterranean cisterns are just a few of the storage 
choices that these systems may support. 

When space is at a premium in urban settings, wall-mounted systems are an efficient 
way to collect rainwater. While their storage capacity may be less than that of conventional 
systems, they make the best use of available space by using vertical surfaces like walls. 
Because they can work around space constraints and offer a practical rainwater harvesting 
solution in highly populated regions, wall-mounted systems are useful. 

Traditional systems have advantages since they are well-established and widely used. It 
is simpler to build and deploy these systems because design and installation guidelines are 
easily accessible. For bigger land areas or rural situations where ground space is not a 
constraint, traditional techniques are appropriate. Additionally, they provide more storage 
space, which is advantageous in regions with heavy rainfall. 

The ability of wall-mounted devices to maximise space utilisation in urban 
environments is their main benefit. They make rainwater gathering possible in places with 
limited ground space, making them more practical in densely populated areas. In addition, 
wall-mounted systems can be tastefully integrated with structures, offering a solution that is 
attractive and harmonious. Additionally, by eliminating reliance on pricey municipal water 
supplies, they may result in cost savings. 

Traditional methods' primary drawback is the need for sizable amounts of land for 
reservoirs or storage tanks. The implementation of these systems in crowded urban settings 
can be difficult due to this restriction. Traditional systems may not be aesthetically beautiful 
and may be difficult to install and maintain, especially when there are visible storage tanks 
involved. Obtaining and storing stormwater effectively can also be difficult. 

Systems that are installed on walls also have some restrictions. In comparison to bigger 
ground-based systems, they have a relatively smaller storage capacity, which can restrict their 
use in regions with high water demand. To ensure stability during installation, structural 
adjustments and careful mounting could be necessary. Despite being space-efficient, they are 
more prone to damage or vandalism because of their exposed placement on vertical surfaces. 
In places with little rainfall or sporadic rain occurrences, wall-mounted devices may also 
perform less well. 

The quality of the water is also considered by both systems. Water quality must be 
maintained for intended usage through appropriate filtration and treatment procedures. 
While wall-mounted systems could necessitate additional considerations for vertical flow and 
water pressure control in the plumbing and distribution network design, traditional systems 
typically rely on gravity force for water flow, restricting flexibility in distribution. 

To select the best rainwater collecting system for a certain area, it is critical to evaluate 
the unique requirements, available space, and local variables. The advantages and drawbacks 
covered above give a general overview of the two strategies, but careful consideration of the 
context-specific aspects is necessary to make an educated choice. 
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Discussion 
The innovation idea has a simple concept and design as it may be use by homeowner or any 
commercial building. In addition, this innovation produces its own energy using integrated 
solar panel to filter and clean the water. A sketch from SketchUp software was made to 
enhance the visualization of the product for a better image. Figure 1 shows the perspective 
views and Figure 2 shows the sequence of wall mounted rainwater harvesting system. 
 

 
Figure 1 
Perspective view of the proposed innovation rendered using Sketchup 
 

 
Figure 2 
Sequence of wall mounted rainwater harvesting system 
 

The wall-mounted rainwater harvesting system has an effective storage capacity of 300 
litres and is integrated into one compact unit with the following features: an inlet rainwater 
downpipe, an overflow/wastewater discharge, a domestic water inlet for backup, and outlet 
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distribution to end-usage points. Wall Mounting and R.C. Slab Floor Mounting Installations 
are both possible with this product. 

The Wall Mounting Bracket, which was built specifically for wall mounted installation, 
is included with the purchase of this device. The bracket was built to be able to sustain the 
load of the product while it was stored at its maximum capacity, which included the process 
operation that was taking place at the time. 

The design of the wall-mounted rainwater harvesting system makes it easy to install 
and just requires five straightforward steps. 

1. Install the wall mounting brackets. 
2. Connect the Inlet RWDP. 
3. Connect the Overflow / Wastewater Discharge Pipe. 
4. Connect the Domestic Inlet Water to Top-up Device. 
5. Connect the Outlet Distribution Pipe. 
6. Finally, the product is ready for full operation. 

 
There is a sizable commercialization window for the currently available wall-mounted 

rainwater collecting technology within the building structure. Environmentally friendly items 
that protect the environment are very easy to create in the building industry, especially when 
it comes to water usage. This is due to the numerous benefits these products provide in terms 
of price, environment, lifestyle, and health. This technical breakthrough was created to 
produce its own electricity for use in operational purposes and to lessen the amount of water 
that is needed in each structure. Water is necessary for the existence of a greenhouse. The 
first people to learn about the production of wall-mounted rainwater collecting systems will 
be those in the building sector, real estate developers, and supply businesses.  

The main objective is to increase homeowners' trust and confidence so that they may 
use this product with more assurance and rely on it as one of their options for reducing the 
amount of water used in their homes or other places of residence. This technology was 
initially created with the intention of being utilised in dorm rooms for students. This is 
because dormitories frequently produce waste since water is not used responsibly there. This 
method was created specially to help college students who live in residence halls cut back on 
their overall water usage. 
 
Conclusion 
This innovation proposal concludes by outlining how a wall-mounted rainwater collecting 
system improved the environment by lowering the amount of water required for 
consumption. One of the many positive side effects of producing environmentally friendly 
technologies is a reduction in monthly costs. The technology being utilised to cut water use is 
also producing energy that may be used to run the system in the interim. The technological 
system does not, however, currently possess the performance that is required, such as the 
ability to store rainwater collected in a variety of aspect sizes and forms. 

Wall-mounted rainwater harvesting system could increase water conservation efforts 
and decrease consumption. This feature was included to the wall-mounted rainwater 
collection system so it might aid in water saving. Not only the dimensions but also the shape 
of the inside area was changed to make it more useful. Effective space use has an impact on 
a building's green building index. To ensure that the system can create its own electricity to 
filter the water so that it may be used daily, solar panels were incorporated into this 
innovation. 
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Even if there are constraints related to a dearth of publications pertaining to this 
research, it is sufficient to continue developing this innovative idea. To meet demand in the 
building business, research and development for fresh innovative ideas and products should 
be encouraged. The numerous innovative strategies and evaluation of the rainwater 
collection system amply reflect this. As a result, this strategy will be advantageous to the 
home user because it uses less water and is more effective than the prior method. 
 
References 
Alam, R., Munna, G., Chowdhury, M., Sarkar, M., Ahmed, M., Rahman, M., Jesmin, F., & 

Toimoor, M. (2011). Feasibility Study of Rainwater Harvesting System in Sylhet City. 
Environmental Monitoring and Assessment. 

Alim, M., Rahman, A., Tao, Z., Samali, B., Khan, M., & Shirin, S. (2020). Suitability of roof 
harvested rainwater for potential potable water production: A scoping review. Journal 
of Cleaner Production. 

Aryal, M., Joshi, P., & Thakuri, S. (2022). Performance of rooftop rainwater harvesting system 
as a source of drinking water. International Journal of Environment. 

Behzadian, K., Kapelan, Z., & Morley, M. (2014). Resilience-Based Performance Assessment of 
Water-Recycling Schemes in Urban Water Systems. Procedia Engineering. 

Hari, D. (2019). Estimation of Rooftop Rainwater Harvesting Potential using Applications of 
Google Earth Pro and GIS. International Journal of Innovative Technology and Exploring 
Engineering. 

Liuzzo, L., Notaro, V., & Freni, G. (2016). A Reliability Analysis of a Rainfall Harvesting System 
in Southern Italy. Water. 

Mahmoud, N., Hogland, W., Sokolov, M., Rud', V., & Myazin, N. (2018). Assessment of 
Rainwater Harvesting for Domestic Water Supply in Palestinian Rural Areas 

Saidan, M., Al-Weshah, R., & Obada, I. (2015). Potential Rainwater Harvesting: An Adaptation 
Measure for Urban Areas in Jordan. Journal ‐ American Water Works Association. 

Sharma, R., Ram, H., & Sharma, D. (2022). Assessment of Groundwater Quality in Parts of 
Bikaner District, Rajasthan. International Journal of Health Sciences. 

Steffen, J., Jensen, M., Pomeroy, C., & Burian, S. (2013). Water Supply and Stormwater 
Management Benefits of Residential Rainwater Harvesting in U.S. Cities. JAWRA Journal 
of the American Water Resources Association. 

Tabatabaee, J., & Han, M. (2010). Rainwater harvesting potentials for drought mitigation in 
Iran. Water Science and Technology: A Journal of the International Association on Water 
Pollution Research. 

Ulker, E. (2022). Feasibility Study of Rainwater Harvesting in Public Buildings: A Case Study in 
Bayraki, Izmir. Turkish Journal of Agriculture - Food Science and Technology. 

Wang, Y., Ger, T., Lou, J., & Chien, C. (2022). Water-saving Strategies in the Face of Water 
Shortage Crisis: A Case Study of Science Museum in Taiwan. IOP Conference Series: 
Earth and Environmental Science. 

Woltersdorf, L., Jokisch, A., & Kluge, T. (2014). Benefits of Rainwater Harvesting for Gardening 
and Implications for Future Policy in Namibia. Water Policy. 

Yoo, C., Cho, E., Lee, M., & Kim, S. (2022). Observation Experiment of Wind-Driven Rain 
Harvesting from a Building Wall. Water. 

 
 
 


