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Abstract:

The CNG (Compressed Natural Gas) Level Detector and Display System is designed to provide real-time
monitoring of CNG tank levels in vehicles or storage systems. This system integrates a sensor mechanism
that accurately measures the volume of CNG within a tank and displays the current gas level on a user-
friendly interface. Utilizing advanced sensor technology, the device ensures precise measurements and
high reliability for users, allowing for efficient fuel management. The display unit, typically an LCD or
LED screen, provides clear indications of the remaining CNG, alerting the user when the fuel level is low,
thus preventing potential disruptions in vehicle operation. This system enhances the convenience, safety,
and operational efficiency of vehicles and CNG-powered devices. It is designed with the objective of
promoting sustainable energy usage by ensuring timely refueling decisions based on accurate and real-
time data. The system is ideal for vehicles, industrial applications, and stations where CNG is used as a
primary fuel source.
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1. INTRODUCTION

Introducing the CNG Level Detector and Display, which utilizes a Load Cell and LCD to provide
multilingual announcements! This innovative device is designed to accurately gauge how much
Compressed Natural Gas (CNG) is left in a storage container, whether it's in vehicles or storage tanks. By
weighing the CNG tank, it calculates the remaining gas based on the weight difference, ensuring precise
measurements. The results are conveniently shown on an LCD screen, and to make things even better, an
announcement system delivers audio alerts in various languages, keeping users informed about
their CNG levels.

Key Components of the System :-

Load Cell: This nifty device measures the weight of the CNG tank, helping us figure out how much fuel
is left.

Microcontroller: Think of this as the brain of the operation. It processes the data from the load cell and
manages everything from calculations to what gets displayed.

LCD Display: This screen shows how much CNG is still in the tank and keeps you updated on the system's
status.

Speaker/Audio System: It provides audio announcements in various languages, making sure you're in the
loop even if you're not staring at the display.

Power Supply: To keep everything running smoothly, the system needs a reliable power source, which is
typically the vehicle's electrical system or a dedicated power supply for stationary CNG tanks.

IJFMR250240787 Volume 7, Issue 2, March-April 2025 1



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

2. LITERATURE REVIEW

A. Gas Leak Detection Approaches

e Acoustic Signal Processing: One method involves using acoustic signals along with wavelet
transforms to identify gas leaks, where a Support Vector Machine (SVM) classifier has shown
impressive accuracy.!

e Computer Vision: Another innovative approach utilizes computer vision techniques, like
convolutional neural networks (CNNs), to spot methane leaks in images, achieving accuracy rates as
high as 99%.

e Ultrasonic Sensors: Ultrasonic sensors are also employed to gauge CNG levels in tanks, with a
microcontroller handling the sensor data and displaying the results on an LCD screen.

B. CNG Level Measurement Systems

e Ultrasonic Sensor-Based Systems: These systems rely on ultrasonic sensors to assess the CNG level
in tanks, with a microcontroller processing the data and showing the level on an LCD display.

e Artificial Neural Network (ANN)-Based Systems: ANNs analyze sensor data to predict CNG levels,
achieving remarkable accuracy.

C. Display Systems

e LCD Displays: LCD screens are frequently used to present CNG levels, offering a clear and user-
friendly interface.

e Audible Alerts: Audible alerts are also implemented to inform users when the CNG level dips below
a set threshold.

D. Future Research Directions

e Integration with Other Vehicle Systems: Future studies could explore the integration of CNG level
detectors and displays with other vehicle systems, like engine control units, for more comprehensive
monitoring and control.

e Improving Accuracy and Reliability: There’s also room for research aimed at enhancing the accuracy
and reliability of CNG level detectors and displays, leveraging advanced machine learning algorithms
and cutting-edge sensor technologies.

3. METHODOLOGY

A. System Architecture

The CNG level detector and display system is made up of several key components:

The load cell measures the weight of the CNG container. is used to amplify the signal from the load cell
and send it to the microcontroller.

B. Microcontroller (Arduino UNO):

The microcontroller reads the data from the load cell and calculates the weight of the remaining CNG.
The microcontroller can perform calibration using the known weight of the empty container (tare weight)
and full CNG container.

It then calculates the percentage of CNG remaining based on the weight and displays it on the LCD.

C. LCD Display:

The remaining CNG in terms of weight or percentage is shown on the LCD.

The LCD could display messages like:

"Remaining CNG: 80%."

"Warning: Low CNG level."
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D. Language Selection and Announcement:

To announce the remaining CNG in three languages (e.g., English, Marathi , Hindji),

Depending on the button press (or an automatic setting), the microcontroller can trigger the announcement
in the desired language.

E. Power Supply:

Make sure you use an appropriate power supply (e.g., 5V for Arduino UNO).

4. CIRCUIT DIAGRAM :-

5. WORKING PRINCIPLE :-

The working principle of a CNG (Compressed Natural Gas) level detector and display system using
Arduino UNO, a load cell, and an LCD display involves measuring the weight of the CNG tank to
determine the amount of CNG inside. Here's how it works step by step:

A. Load Cell:

The load cell is a transducer used to convert weight or force into an electrical signal.

It is placed under or near the CNG tank to measure the weight of the tank. As the CNG is used, the weight
of the tank decreases.

Arduino UNO:

The Arduino UNO processes the data received from the HX711. It reads the digital values, which represent
the weight of the CNG tank.

B. Arduino UNO

The Arduino uses a calibration factor to convert the raw data from the load cell into a readable weight
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measurement. The calibration is done by placing known weights on the load cell and adjusting the factor
to get accurate readings.

C. LCD Display:

The Arduino controls an LCD display (typically a 16x2 LCD) to show the real-time weight of the CNG
tank.

As the weight of the CNG decreases, the display will update to reflect the amount of CNG left in the tank.
The display shows the weight in kilograms or grams, which is proportional to the amount of
CNG in the tank.

6. Future Work

1. Integration with Other Vehicle Systems

Let’s think about how we can connect the CNG level detector and display system with other vehicle
systems, like:

The engine control unit (ECU) to boost fuel efficiency and overall performance

The vehicle navigation system to optimize routes based on fuel levels

A telematics system to send fuel level data to a remote server for better fleet management
2. Wireless Communication

We could also look into implementing wireless communication protocols, such as:
Bluetooth for sending fuel level data straight to a smartphone app

Wi-Fi to relay fuel level information to a cloud-based server

Cellular networks to transmit fuel level data to a remote server

3. Advanced Sensor Technologies

Exploring advanced sensor technologies could be a game changer, including:

Radar sensors for more precise fuel level measurements

Optical sensors to detect fuel leaks or contamination

Pressure sensors for keeping an eye on fuel pressure

4. Artificial Intelligence and Machine Learning

We can harness artificial intelligence (Al) and machine learning (ML) algorithms to:
Predict fuel consumption trends and enhance fuel efficiency

Spot anomalies in fuel level data and notify the driver or fleet manager

Use ML algorithms to improve the accuracy of fuel level measurements

Advantages Of CNG Level Detector & Display

Accurate Fuel Monitoring — Provides real-time CNG level updates.

Prevents Fuel Shortages — Alerts before the tank runs empty.

Enhanced Safety — Reduces risks of overfilling and leaks.

Convenience for Drivers — Eliminates the need for manual fuel checks.

Cost Efficiency — Helps optimize fuel consumption and reduce wastage.
Integration with Vehicle Systems — Can connect with digital dashboards and apps.
Better Trip Planning — Allows drivers to plan refueling stops in advance.

Engine Performance Optimization — Ensures steady fuel supply for smooth operation.
Environmental Benefits — Encourages efficient fuel use, reducing emissions.

10 Longer Vehicle Lifespan — Reduces engine strain and improves efficiency.
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9.

Application Of CNG Level Detector and Display

1.Automobiles — Displays CNG level in cars, buses, and trucks to prevent fuel shortages.
2.Fleet Management — Helps monitor CNG levels in commercial vehicles for efficient refueling.
3.Gas Stations — Measures CNG levels in storage tanks to ensure timely refills.

4.Safety Monitoring — Prevents overfilling and minimizes gas leakage risks.

5.Industrial Use — Ensures a stable CNG supply in factories and power plants.

6.Smart Fuel Management — Integrates with loT systems for real-time fuel tracking.

7.Cost Efficiency — Helps optimize fuel consumption and reduce operational costs.

Conclusion

The CNG Level Detector, which utilizes a Load Cell and an LCD display, offers a smart, precise, and
easy-to-use way to keep track of the remaining fuel in a CNG-powered vehicle or storage tank. Plus, the
multilingual announcement feature makes it even more convenient by letting users know the fuel status—
whether it’s full, low, or time to refuel—in their preferred language. This system not only boosts safety
but also enhances operational efficiency, creating a smooth experience for both operators and drivers who
rely on CNG as their fuel source.
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