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Abstract— In recent day’s world has become digitized, if we 

make fuel meter in the vehicle also digital it will help to know 

exact amount of fuel present in fuel tank. In our Project we 

have made digital fuel meter. Here, we are indicating amount 

of fuel present in tank digitally. That value is in numerical 

digits (ex: 1lit, 1.5 lit, 2lit etc.). Fuel Thefting is also measure 

problem all over the world. This is real time occurring 

process. But in our system we can overcome above problem 

by using digital meter. A number of petrol pump in now a 

days are manipulated in this way that it displays the fuel 

amount as filled, but in real sense the fuel filled quantity in 

the tank of the customer is very less than the value of 

displayed amount. This petrol pumps results in great profit 

for the petrol pump owner, but at same time customers are 

being cheated.  In India about to all two wheelers vehicles 

consists of analog meters. This analog meter does not help in 

precise quantity of fuel currently in the fuel tank of the 

vehicles, and in this way it does not help in cross- checking 

the amount of fuel filled at the petrol pump. 
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I. INTRODUCTION 

Petrol bunk frauds are very common in recent times. Many of 

the petrol bunks today manipulate pumps such that it displays 

the amount as entered, but in reality, the quantity of fuel filled 

in the customer’s tank is much lesser than the displayed value. 

The pumps are tweaked for the benefit of the petrol bunk 

owner. This results in huge profits for the petrol bunks, but at 

the same time the customers are being cheated. Majority of 

the two wheeler vehicles in India consist of analog meters 

which do not help to precisely know the amount of fuel 

currently in the vehicle and also it is not possible to cross 

check the quantity of fuel filled at the petrol bunk. Also, in 

this modern and competitive world, products are being 

digitized owing to its benefits, user friendliness. So we are 

conducting this project which will consist of creating a digital 

display for the exact volume of fuel contained in the fuel tank, 

by using appropriate sensors and digital circuits. 

The above furnished fact is considered in the project. 

In the recent times we are constantly hearing about petrol 

bunk frauds. Most of the petrol bunks today have manipulated 

the pumps such that it displays the amount as entered but the 

quantity of fuel filled in the customer’s tank is much lesser 

than the displayed value. The pumps are tampered for the 

benefit of the petrol bunks owner. This results in huge profits 

for the petrol bunks but at the same time the customers are 

cheated. All the vehicles in India consist of analog meters 

hence it is not possible to precisely know the amount of fuel 

currently in the vehicle and also it is not possible to cross 

check the quantity of fuel filled in the petrol bunk. In this 

project we focus on creating a digital display of the exact 

amount of fuel contained in the vehicles tank, which will 

effectively help in cross checking the quantity of fuel filled at 

the petrol bunk. 

A. Problem Statement 

All around the globe, most of the vehicles are equipped with 

analog fuel meters, such meters indicate three states of fuel 

level which are Empty, Half and Full. So we cannot judge the 

actual fuel present in the fuel tank. In Fig1 we can see analog 

meter, which shows the fuel level by using needle. But due to 

this we do not get an accurate estimate of the fuel level 

present in fuel tank. Due to improper knowledge of fuel 

present in the tank we can be easily conned. 

Most of the petrol bunks today have manipulated the 

pumps such that it displays the amount as entered but the 

quantity of fuel filled in the customer’s tank is much lesser 

than the displayed value. The pumps are tampered for the 

benefit of the petrol bunks owner. This results in huge profits 

for the petrol bunks but at the same time the customers are 

cheated. All the vehicles in India consist of analog meters 

hence it is not possible to precisely know the amount of fuel 

currently in the vehicle and also it is not possible to cross 

check the quantity of fuel filled in the petrol bunk. In this 

project we focus on creating a digital display of the exact 

amount of fuel contained in the vehicles tank, which will 

effectively help in cross checking the quantity of fuel filled at 

the petrol bunk. 

B. Scope & Objectives 

Even though the petrol dispensing machines installed at 

petrol pumps give you the exact data on the amount of fuel 

and its corresponding money, miscreants have found a hi-tech 

way to deceive consumers. Many reports have found out that 

the petrol pumps were stealing 100 ml of fuel on every litre. 

This essentially means that every time a customer paid for 

1litre of petrol, he/she would get only 800ml.While, this may 

not seem much at an individual level, but together the trickery 

must have earned the owners huge amounts of black money. 

Analog meters are ill equipped to ascertain the exact amount 

of fuel filled in the tank, and the number displayed on the 

screen may not always match with the actual quantity filled 

by the dispenser. 

Thus an accurate, portable and easy to use interface 

or system must be designed that could be universally used to 

ascertain the exact quantity. The three primary objectives that 

the scope of our project was limited to are: 

1) To come up with a sensor in the family of various sensors 

that could be successfully implemented for a two-

wheeler. 

2) Designing the digital system for the complete product, 

within an accuracy range of 95-98%, in such a way that 

it can be afforded by an average biker. 

3) Ensuring that the product is mounted in an easy, seamless 

way without majorly disturbing the constructional details 

of the motorbike. 
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II. METHODOLOGY 

Our design is to use Turbine Flowmeter-Turbine flowmeters 

use the mechanical energy of the fluid to rotate a “pinwheel” 

(rotor) in the flow stream. Blades on the rotor are angled to 

transform energy from the flow stream into rotational energy. 

The rotor shaft spins on bearings. When the fluid moves 

faster, the rotor spins proportionally faster. Usage of turbine 

flowmeter is 7% of market. Shaft rotation can be sensed 

mechanically or by detecting the movement of the blades. 

Blade movement is often detected magnetically, with each 

blade or embedded piece of metal generating a pulse. When 

the fluid moves faster, more pulses are generated. The 

transmitter processes the pulse signal to determine the flow 

of the fluid. Transmitters and sensing systems are available to 

sense flow in both the forward and reverse flow directions. 

 
Fig. 1: Internal Principle of Turbine Flowmeter 

A. Reasons for Selecting Turbine Flowmeter 

1) Turndown ratio is up to 35:1 

2) Good level of accuracy at an economic price 

3) Simple, durable construction 

4) Easy to install and maintain 

5) Flexible connection to flow instruments for flow control 

6) Wide variety of process connections 

7) Turbine meters can operate over a wide range of 

temperatures and pressures 

8) Low pressure drop across the turbine 

9) Provides a convenient signal output 

B. Cautioning 

Turbine flowmeters are less accurate at low flow rates due to 

rotor/bearing drag that slows the rotor. We need to make sure 

to operate these flowmeters above approximately 5 percent of 

maximum flow. Turbine flowmeters should not be operated 

at high velocity because premature bearing wear and/or 

damage can occur. We also have to careful when measuring 

fuels that are not much lubricating because bearing wear can 

cause the flowmeter to become inaccurate and fail. In some 

applications, bearing replacement may need to be performed 

routinely and increase maintenance costs. 

III. DETAILS & WORKING 

Since we cannot use an actual dispenser gun, we substitute it 

with a pipe connection as shown in Fig 2. This is to ensure 

constant flow rate which is an important prerequisite for the 

turbine flowmeter to work accurately. Using a submersible 

pump, we pump out the measured amount of liquid which 

enters the turbine flowmeter via a coupler. The turbine 

flowmeter then works according to the Hall Effect principle, 

the flux around the wheel gets disturbed and for every 

rotation of the wheel there is one pulse which is generated and 

this pulse corresponds to a certain level of millimeters of 

fluid, generally in the range of 4-5 ml. The digital pulses are 

then read by the arduino circuitry which we have 

programmed according to the flow rate given by the 

submersible pump, the reading is then displayed on the LCD 

screen. Since the sensor has an inherent accuracy around 95% 

we need to ensure that we get close to the actual amount of 

fluid getting pumped and so we set a calibration factor of 1.67 

after much experimentation. The screen then gives the final 

value, which is in the range of 95-98% accuracy. 

 
Fig. 2: Practical Layout 

A. Actual Setup 

 
Fig. 3: Inlet to the Sensor & Potentiometer to the Float 

 
Fig. 4: Interfacing of Sensor with Arduino 

 
Fig. 5: Block Diagram of the Process 
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B. Specifications 

Sr. no Parameters Specifications 

1 Type Turbine 

2 Working Voltage 5-8V DC 

3 Maximum Current Draw 15mA@5V 

4 Output Type 5V TTL 

5 Working Flow Rate 1-30 LPM 

6 Working Temperature Range 25 to 80 degree 

7 Maximum Water Pressure 2.0 MPA 

8 Durability 300,000 cycles 

9 Cable Length 15 cm 

Table1: Specifications of Turbine Flowmeter 

Sr. no Parameters Specifications 

1 Resolution 16 characters x 2 lines 

2 Matrix Character 5x7 Dot 

3 Cursor Enabled 

4 LCD Driver HD44780 

5 MPU 8-bit 

6 Type Standard 

Table 2: Specifications of LCD 

Sr. no Parameters Specifications 

1 Operating voltage 5V 

2 Input Voltage 7-12V 

3 Digital i/o pins 14, 6 for PWM 

4 Analog i/o pins 6 

5 Length 68.6 mm 

6 Weight 25 g 

Table 3: Specifications of Arduino Uno 

C. Computer Aided Models 

 
Fig. 6: Assembly Rendering & Cross Section 

 
Fig. 7: Flow Simulation (Using CFX software) 

IV. EXPERIMENTAL RESULTS 

A. Tabulation 

We had to arrive at a calibration factor to ensure that the 

reading comes as close to the actual amount of fuel being 

pumped into the tank through the turbine flowmeter. The 

calibration factor was imperative because we had to account 

for various irreversible losses in the pipes, including the head 

and friction losses which would be absent in the actual setup 

where a dispenser is used which does not suffer from these 

unavoidable losses. We also had to factor in the slight 

window of error in the sensor itself, the interfacing of the 

arduino with the board, the LCD and other things. For this 

very reason, we repeatedly measured the average value and 

the range in which we got the reading for a constant input of 

600ml. The values and the arrived at factor are listed below 

in table 4. This experiment was also important as it gave us 

confidence in the near-accuracy of the sensor and our setup. 

 
Table 4: Experimental Values using Final Setup 

B. Observations 

Variation was found to be more along the scatter path for 

minimal readings in the range of 5-7ml, this was due to 

various factors like the liquid remaining in the pipe itself, 

some liquid deflecting from the moving wheel, head losses 

etc. The variation was minimal for higher readings because 

now the error margin was not dependent on extremely small 

millimeter readings. These losses are not present in the actual 

setup at the petrol stations because over there the fuel does 

not majorly remain in the pipe and pumping of merely 5ml is 

inconsequential. 

Perspective 

 
Graph 1: Variance Tabulation with 5ml 
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Graph 2: Variance Tabulation with 100 ml 

V. CONCLUSION 

General trends across different measurement technologies 

reflect market drivers. Refined digital electronics are making 

level sensors and other measurement devices more user-

friendly, more reliable, easier to set up, and less expensive. 

Improved communication interfaces feed level measurement 

data into a company existing control and/or information 

system.  Today’s level sensors incorporate an increasing 

variety of materials and alloys to combat harsh environments 

such as oils, acids, and extremes of temperature and pressure. 

New materials help process instruments fulfil specialized 

requirements as well, such as assemblies made of PTFE-

jacketed material for corrosive applications and electro-

polished 316 stainless steel for cleanliness requirements. 

Probes made of these new materials allow contact 

transmitters to be used in virtually any application. The trend 

today is to replace mechanical and pressure-based 

measurement tools with systems that measure the distance to 

the fluid surface by a timing measurement. Magnetostrictive, 

ultrasonic, guided-wave radar, and laser transmitters are 

among the most versatile technologies available. Such 

systems use the sharp change of some physical parameter 

(density, dielectric constant, and sonic or light reflection) at 

the process-fluid surface to identify the level. These emerging 

technologies make use of the latest electronic techniques and 

incorporate embedded microprocessor-based digital 

computers for control, analysis, and communication 

functions. 
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