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Abstract— Effective utilization of resources begins with a 

proper measurement which leads to optimization of the 

resource. Resources are capable of feeding the various 

mankind demands. The fuel measurement plays a key role in 

the analysis the service provided by the various petroleum 

unit as well as many electrical equipment. This paper 

defines a real case project to development of spontaneous 

fuel flow meter which will be helpful to test the service 

provided by petroleum unit and we also find out effect of 

temperature on meter. YF-S201 Hall Effect water flow 

sensor to determine the quantity of the fuel exchange 

between the various interlinked units. It is used as a 

distinguishing unit embedded with a turbine-rotor inside it 

whose swiftness of rotation changes with the altered rate of 

Fuel flow. The measured fuel is depending upon the 

temperature at a temperature of 25°C mean error is 0.141. 
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I. INTRODUCTION 

The accurateness of the fuel amount has not been of great 

significance. The principle measuring the fuel quantity has 

been to get the information on the console with a fuel 

measurement kit. The object of this paper is to mature a 

prototype of a fuel flow meter which measures the amount 

of the fuel exchange between the various petroleum units. 

This type of fuel flow meter will be helpful in the 

conservation of the petroleum resources. The system is user-

friendly. The Hall Effect sensor [1] outputs the 

corresponding pulse train for frequency input to the 

microcontroller. The whole system comprises of 

ATmega328pu microcontroller, YF-S201 Hall Effect water 

flow sensor, 9V supply, LCD, and some passive components 

[2]. 

It consists of producing a digital signal for the 

exact volume of fuel exchange between the fuel chambers. 

This analysis reveals the detail that as a consumer what we 

are getting in provisions of fuel quantity is less than what we 

are paying for it. Instead of precision the two most important 

things have been avoided which rapid changes in the fuel 

are indicating display and the meter must indicate that the 

tank is vacant when the fuel level is below a predefined 

level.  

This system is capable of providing the value of 

fuel in the chamber up to an error of +/- 10%. Also, such 

system cannot protect us from getting cheated at petrol 

pumps and this cost more for less amount of fuel so filled 

[3]. 

II. LITERATURE REVIEW 

A Lot of investigating job has been accepted out for 

mounting miscellaneous water flow measurement 

techniques. Luis Castalieret. al (1997) described design and 

manufacture of a water flow meter which can calculate up to 

9 liters/minute, avoiding direct contact of flow with silicon 

sensors [4]. Santhosh KV and BK Roy (2012) projected an 

intellectual flow quantity method by means of Ultrasonic 

Flow Meter with the optimized neural set-up.  

The idea of this job includes: to expand the 

linearity collection of quantity up to 100% of the input 

array, to create the measurement structure adaptive to 

variation in pipe size, fluid density, and fluid temperature, 

and to accomplish the exceeding two objectives by a best 

possible Artificial Neural Network[7]. Young-Woo Lee et. 

al. (2008) had constructed a wireless Digital Water Meter 

for usual Meter Reading in which they applied magnetic 

hole sensors to estimate the quantity of Fluid consumption 

and they had applied Zig-Bee wireless protocol to convey 

the amount of fluid consumption to the gateway [8]. Javad 

Rezanejad Gatabi et al. (2010) constructed a secondary fluid 

flow meter in which the flow of a supporting fluid is 

calculated, as an alternative of the direct amount of the main 

fluid flow.  

The auxiliary fluid inlet into the main fluid and 

with analyzing its pass through time between two diverse 

positions, its velocity could be intended [9]. Zhang 

Wenzhaoet et al. (2010) had constructed a fluid differential 

stress flow feeler for Straight Pipe. 

In this arrangement, a pressure difference between 

the upstream twig pipe and the downstream pipeline is 

detected and transformed into a voltage indication by the DP 

sensor. This voltage signal is transferred to a microprocessor 

to conclude liquid flow rate [10]. Thwe Mu Han and Ohn 

Mar Myaing(2011) manufactured Microcontroller-Based 

Water Flow Control System. In this scheme, as sensing unit, 

picture interrupter and slotted disk are used to generate pulse 

train for frequency participation of the microcontroller. This 

signal is transformed into flow rate by the software program 

in PIC [11]. 

III. SELECTION OF SENSOR 

Flow sensors, the devices that distinguish and measure fluid 

flowing through pipes, act as a sensual organ for the brain in 

the fuel measuring kit, giving the information about the 

quantity of fuel [2]. Flow meter works with the output of the 

flow sensor. In this scheme in order to estimate the fuel flow 

the Hall Effect sensor is used.  

As the fluid flows through the rotor, its blades 

rotate. As the turbine switches magnetic field is formed and 

therefore an AC pulse is created which is then transformed 

into the digital output with the support of Hall Effect sensor 

placed just subsequently the turbine. The number of pulses 

created per liter can add up to the software programming. 

Thus pulses generate an output frequency which is the 

function of total flow rate concluded the meter. Also 
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calculating flow rate through rotating rotor delivers high 

correctness, excellent repeatability, and simple construction. 

The specification of sensor YS-201 shown in table 1 
Parameters of Sensor Value Range 

Working Voltage (Volts) 5 - 24 

Maximum Current (mA) 15 

Flow rate range (L/min) 1-30 

Operating temperature (ºC) 0 – 80 

Operating pressure (Mpa) Under 2 

Table 1: Specifications of YS-201 water flow sensor 

IV. SYSTEM DESIGN AND DEVELOPMENT 

The choice of a microcontroller acts a very significant role 

in any embedded system. According to the requirement of 

the arrangement, a microcontroller is selected. Here in this 

system in order to propose a fuel flow meter, Atmega 328-

pu microcontroller is used. We have planned and 

constructed a fuel flow meter for calculation of the amount 

of fuel switch between various petroleum units. It can 

moreover be useful in optimization of various fluid 

resources. Atmega 328-pu microcontroller is used to 

observe the Hall Effect sensor with which LCD is interfaced 

to show the amount of fuel. The relation between flow rates 

with velocity is given as [3]. 

𝑄 = 𝑉 ∗ 𝐴   (1) 

Where Q is the flow rate of fluid through the kit, V 

is the typical velocity of the flow and A is the cross-

sectional area of the pipe embedded in the kit. Viscosity, 

concentration and the resistance of the fluid in getting in 

touch with the pipe also manipulate the flow rate of fuel. 

This system is embedded in the various fluid units providing 

on the terminal for the input and another terminal for the 

output. When no fuel flows through the interlinked pipelines 

the response of the kit will be zero. 

A. ATMEGA 328PU 

Atmega-328 incorporated chip consists of 28 pins. It 

consists of 6 analog inputs. Analog inputs can be shown as 

PC0 to PC5. These analog input pins contain the continuous 

time indication which acts as an analog input for the 

arrangement. Additional it also posses of 12 digital inputs 

these are represented as PD1 to PD11 which acts as a digital 

participation ports based on pulse width modulation (PWM). 

Analog and digital input port can be applied for various 

applications for the controlled power supply, VCC and GND 

pins are used. The Pins PB6 and PB7, which activated as a 

crystal to produce a clock signal. The PC6 pin is the one 

which can be used for the reset choice [14] shown in fig.1. 

 
Fig. 1: pin diagram of Atmega 328pu 

B. Voltage Regulator 7805 IC 

7805 regulator IC gives a steady output of 5 volts. A 

capacitor of 1000mfd/25V is used for sorting purpose to get 

pure dc voltage. The regulators 7805 will carry a maximum 

current of 100 mA provided the difference between input 

and output does not exceed 7V [15] .The 7805 IC circuit 

diagram is shown in the figure given below. 

 
Fig. 2: Voltage Regulator 7805 

V. PERFORMANCE ANALYSIS 

Fuel, when passes through the rotor origin the rotor to rotate 

at the speed equal to the velocity of fuel. Rotor's speed 

varies with the different rate of flow of fuel. As each blade 

passes all the way through the magnet magnetic field is 

produced at the bottom of the Hall sensor and therefore 

pulses are generated. These pulses generate an output 

frequency relative to the volumetric flow through the sensor. 

This frequency is transformed to the flow rate by means of 

the software program for microcontroller Atmega 328-

pu.The table lists reading of fuel flow rate with the constant 

multiplication factors with the different temperature. The 

schematic diagram of fuel measurement kit is as shown 

below. 

 
Fig. 3: schematic diagram 

VI. RESULTS 

Thus, this system can be used to define the quantity of the 

fluid resource exchange between the various liquid 

resources units. The analysis of the quantity of the fuel 

measured by the kit with respect to the standard amount has 

been plotted in the graph at 25°C and 35°C which shows in 

figure 4 and 5 respectively. 
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Fig. 4: reading of the system at 25°C temperature 

The amount of fuel transfer through the kit and the 

reading of the kit have been plotted in the above figure 

which leads to determination of error. As the amount of fuel 

passing through the kit increases the percentage error of the 

system reduces. 

 
Fig. 5: reading of the system at 35°C temperature 

VII. CONCLUSIONS 

In this paper, we introduce a measuring unit to measure the 

amount of fuel exchange between the various petroleum 

units. While the utilization of Hall Effect sensor has been in 

deliberate in many areas we are applying it to the 

measurement of the amount of fuel. Application of hall 

sensor in this field proves to be a good system which can 

lead to optimization of the liquid resources in the 

automobile industries and at last but most significant that is 

in the provisions of cost the scheme proves to be a low cost. 

This system eliminates the manual mistake in flow rate 

dimension. This system is more striking, as it provides an 

automatic procedure with high accuracy and the cheap 

method to determine the flow rate of fuel in petroleum 

industries. 
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