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This rubric is designed to assess three key components of a student report. Each section is evaluated based on
clearly defined performance levels, with a maximum total of 45 marks.

Criteria Excellent (13- Good Needs Improvement | Marks
15) (9to 12) (0-8)
4. Proposed . Three . Three . Lessthan3 | /15
Solutions & wellarticulated, relevant solutions with | solutions; weak
Justification (15 | context-relevant some discussion on relevance.
marks) solutions impact. . No
addressing people, | Limited benchmarking or
environment, and | literature support or literature support.
economy. * Strong | weak benchmarking.* | ¢ Poor or
benchmarking Best option identified absent justification for
with literature and |t justification may the best option.
global practices. lack depth.
. Sound
justification for
selected best
option.
5. Sketches and . Clear, . Some . Drawings /15
Drawings (15 scaled drawings drawings missing or not | poorly done or
marks) with plans, scaled properly. missing. * Scale not
elevations, and at | * Minor issues mentioned or
least one in clarity or inaccurate.
perspective view. completeness. * . Perspective
: Proper Perspective drawing missing or not
;JOSSSOf 3D software | rosent but not well understandable.
. Scale executed.
information clearly
stated and
accurate.
6. Resources a) a) Adequate but | a) Incomplete 15
Identification Comprehensive not complete resource | or un.cllear resource
& list of materials. b) | listing. o identification.
Catedorization Clear b) Categquzatlon F)) No or
9 categorization of | attempted but with incorrect
(15 marks) material some errors or categorization of
omissions. materials.

resources into
renewable and
nonrenewable.
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01. Executive Summary:
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Urban areas commonly experience both droughts and floods due to major reasons like poor rainwater
management, inefficient traditional rainwater harvesting systems, and inadequate drainage
infrastructure. Most conventional systems rely on manual operation, lack real-time monitoring, and
often result in wastage of water, poor quality control, and high costs. These issues highlight the need
for a smart and sustainable solution to manage urban water.

This project focuses on a Smart loT-Based Rainwater Harvesting System designed specifically for urban
environments. According to our design, rainwater is collected from rooftop gutters and conveyed
through downpipes, where a first-flush diverter removes the initial contaminants. The water is then
filtered using a sand and gravel filter before being stored in an underground concrete tank. Excess
rainwater is safely discharged through an overflow pipe, helping to reduce urban flooding.

The water stored is used for non-potable household applications such as toilet flushing, gardening, and
cleaning, reducing the need for treated municipal water. The system integrates loT sensors, an ESP32
controller, and smart valves to monitor rainfall, water level, flow rate, and system status in real time.
Automated control and remote monitoring increase efficiency and reduce the need for manual
operation.

Key stakeholders of this project include urban households, local authorities, engineers, technicians, and the
environment. Overall, the proposed system is technically feasible, environmentally sustainable, and
economically beneficial, making it a practical solution for modern urban water management.

02. Proposed Solutions :

Features Structure 01 Structure 02 Structure 03
Collecting Rainwater catchment Smart gutter Smart gutter
Rainwater system system

Store Rainwater

Rooftop tank

Underground tank

Modular plastic
tank

Purify Rainwater

Solar water disinfecti
on

Sand and
gravel Filter
system

Activated
carbon filters

Clean water

Manual

First flush method

Automated spri

collecting cleaning schedule nkler cleaning
surface system
Measure/control Ball valve Using loT sensors Ultrasonic

the tank water
level

sensor system

Predict weather

Weather forecasting
sensors

Analysing online w
eather predictions

Dew Point /
Condensation-
Based Weather
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Prediction
Method.
Numbers Evaluation Weight (%) Solution 1 Solution 2 Solution 3
criteria
1 Environmentally 15 0.8 0.9 0.8
impact
2 Economic 15 0.9 0.9 0.5
feasibility
3 Social impact 15 09 0.9 0.9
Technical feasibility 15 0.2 0.8 0.8
and practicality
5 Safety and 10 04 0.9 0.6
accessibility
6 Innovative 5 0.7 0.7 0.8
approach
7 Sustainable 10 0.2 0.4 0.1
materials and
resources
8 Energy efficiency 15 0.7 0.7 0.5

Among the 3 solutions we choose solution 2 because it achieved the highest overall
score on evaluation criteria.

1. Collecting Rainwater —
e Rainwater catchment
When itrains, it serves as a surface to collect raindrops. It can be fastened to a building's roof.
e Smart Gutter system

Raindrops are collected and sent to the tank via a gutter system. When the tank water level is
about to exceed, it can divert the water flow to the ground.

2. Store Rainwater —
e Underground tank
Using a sealed water tank that is made from concrete
e Rooftop tank
This is a tank attached to the building rooftop.
¢ Modular plastic tank
Sealed, high-durable plastic tanks.
3. Purify Rainwater —
e Solar water disinfection
Using a UV sterilization system to kill bacteria and algae.
e Sand and Gravel filter system
Let the collected rainwater flow through the chambers, which are filled with sand and gravel.
e Activated carbon filters
Using active carbon (charcoal) for filtration.
4. Clean water collecting surface -

¢ Manual cleaning schedule
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Cleaning the surface by maintenance staff regularly.
e First flush method
Cleaning the water-collecting surface using rainwater at the beginning of the rain.
o Automated sprinkler cleaning system
5. Measure / control the tank water level —
e Ball valve
Attach the ball valve to prevent an overflowing tank.
e Using loT sensors
Get real-time water level data using integrated IoT sensors.
e Ultrasonic sensor system using and measure the water level using ultrasonic technology.

6. Predict weather -
e Weather forecasting sensors
Gather data from own sensors and analysing data and predict weather using that data.
e Analysing online weather predictions
Forecasting weather by analysing data from online sources.
¢ Dew Point/ Condensation-Based Weather Prediction Method

Observing the relationship between the air temperature and the dew point to forecast
specific events like fog, clouds, and potential for severe weather.

7. Distribute stored rainwater
e Water pumping system
Distribute stored rainwater using a water pump.
e Gravity-fed distribution system
Distribute stored water using gravitational force.
e Smart valve system

03. The sketches and the 3d design (Task 5)
The sketch
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04. Materials and Resources Used(Task 06) :

List of Materials, Human, and Financial Resources :

Materials Human Resources Financial Resources

Cement (tank) Civil engineer Tank cost
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PVC pipes and Plumber/technician Material cost
connectors

Sand and IOT developer Labor cost
gravel (filter)

10T sensors

Labor for installation

Maintenance cost

Smart valves

Wiring and
control units

Cost Estimation Table

Total Cost

ITEM Quantity Unit Cost (LKR)
Gutters(S-LON) 2 1900 3800
PVC pipes (S- 6 1150 6900
LON DOWN
PIPE,3.5in)
PVC pipes (S-LON 4 1500 6000
DOWN PIPE,4.5in)
Smart valve 3 5000 15000
Wires and data transfer 4000
cables
10T sensors 10000
Sand and gravel filter 1 3500 3500
Labor 60000
Smart water flow divider 1 15000
Cement 32 1850 59200
SAND (with transport) 3 cube 35000 105000
Aggregate (with 6cube 20000 120000
transport)
Construction Steel (12m 170 1300 221000
m)
mini excavators' foe 5 ho 10000 50000
urs (for 1 hour)
Others 15000
TOTAL
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Renewable Material

Non-renewable Material

Sand Cement

Aggregate PVC pipes

Gravel Electronic sensors
Aggregate Construction steels

Smart valves

QGutters

Table 5. materials to be used and their rough costs

06.Smart System Description:

6.1.WHY IOT SYSTEM IS USED IN THIS PROJECT:

The Internet of Things (IoT) enables physical devices to collect data, communicate, and take
decisions without human intervention. In a rainwater harvesting system, conditions such as
rainfall intensity, tank water level, and water usage change continuously. IoT allows real-time
monitoring and automatic decision-making, which is not possible with traditional systems.

1.

Problems in Traditional Rainwater Harvesting:
* Manual valve operation
* No real-time water level information
* Overflow and water wastage
* No remote monitoring
* Poor water quality control

2. Advantages of Using loT:

* Auto control valve and pump

* monitoring using sensors

* Real-time data access using mobile application
* Reduced human effort

* Improved water conservation and management

6.2. Block Diagram Explanation:

The rain sensor serves as the main source of

environmental input data. This device can measure both the amount and
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intensity of rainfall and provide an electronic signal that will indicate how
much moisture there is. The ESP32 microcontroller will process this
information as it becomes available. At the same time, the water level sensor
will be continually measuring the amount of water in the tank and transferring
the data to the controller. The ESP32 microcontroller is the main device
(Brain) of the system. It receives and processes input from the rain sensor and
water level sensor using control logic based on inputs from sensors.
Depending on how much rain falls and how full the tank is, the ESP32 will
control relay modules that power the high-power actuators. This includes both
solenoid valves and water pumps, which will work together to control the
influx of rainwater, store it in the tank, and distribute the stored water while
also preventing overflow and dry running. Finally, the built-in Wi-Fi module
of the ESP32 will send data about the system operations to the mobile app.
This real-time monitoring of the operational data will include the status of
rainfall, the water level of the tank, and the state of the actuators. This feature
allows you to access remote system monitoring and performance tracking,
both of which increase the future reliability and sustainability of the rainwater
harvesting system.

6.3. Circuit Diagram:

Below shows the circuit diagram of the Smart loT-based
Rainwater Harvesting System. The diagram shows electrical connections
between sensors, ESP32, relay modules, smart valve, and water pump
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Equipment ESP32 Pin
Rain Sensor Output GPIO 27
Water Level Sensor GPIO 34 (ADC)
Relay 1 (Valve) GPIO 25
Relay 2 (Pump) GPIO 26
5V Supply 5V
Ground GND

5V GND

; = — 12V DC
ey -

ESP32 Wi-Fi used for
cloud/mobile monitoring

Water Pump

SMART VALVE

Mains AC (—230V)
l— Water Pump

WATER PUMP
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07.Risk Analysis and Limitations:

Sensor Failure Incorrect Countinuos
mesurement measurement
Power Failure System Battery/solar using
Downtime
Maintain issues Reduced Scheduled
Efficiency insepection
Limitation:

e Project depends on electrical power
e [nitial setup cost
e Requires basic maintenance
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