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A B S T R A C T

Robotics is playing very crucial role  in various defense  applications. In situations like  war, saving  life 

of each solider is very important. With development of technology in  robotics today  we can think of  

robot army for several critical situations on war field. Robotics has opened up the doors of opportunities 

to complete some work through robots. The moving machines with cameras are very popular to have 

watch on any activities going on in remote areas. Every country is willing to develop the most effective 

machines for military applications which can either work in war on front or can handle the  activities  

happening  in  backside camp. Authors have presented the design of robot for military applications to 

complete some important tasks like moving some material from one place to other, keeping watch with 

camera.

KEYWORDS: Military robot, robotics, Motors, Controller, etc.

INTRODUCTION:

Robots are always the area of attraction for research and development  committees  working  to  develop 

military applications. The  technology has made  it possible to develop the  robots which are capable  of  

working in all environmental conditions.  The waterproof, night  and better clarity cameras are available   

for robotics applications. The uses of drone cameras are very common now a day right from controlling 

mob  to other applications like controlling movement of people in particular area.

Authors have developed the prototype of robot which can be used for robotics applications. Authors 

have designed it to complete the task like transportation of some material, picking up  some  material  

recording a video, capturing the images etc. CAD design for the same is presented in this paper by 

authors. Computer programming and interfacing of microcontrollers has made it possible to control the 

movement of robots from remote places. Implementation of artificial intelligent will open doors of 

opportunities to completely handle working of these machines effectively.



Journal of Mechanical Engineering and Research Developments (Volume- 11, Issue - 02,  May - August 2023)                               Page No. 50

The use of modern technology in war is need of any nation. Even though no one wants to start a war with 

other nations still every country is preparing with development of weapons and their testing  for any  

worst situation. Vehicles running on ground with weapons added to it can be very important  in  nation's 

safety.

 

OBJECTIVES OF WORK:

The objectives are,

Ÿ Developing robot for security and surveillance.

Ÿ Designing the system for GPS enabled location sharing on robot.

Ÿ Designing CAD model for robot.

SYSTEM REQUIREMENT:

Table.1: Specifications of main components
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SYSTEM DESIGN:

Authors have developed the CAD design for robot hardware to be developed. The detail views are as 

shown below.
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Fig.2: Top view of CAD Model for Robot

Fig.1: Front view of CAD Model for Robot
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Fig.3: Hardware Developed for Military Robot

FUTURE SCOPE:

The developed robot can be further modified with use of various ultra-sonic sensors,  artificial  

intelligence, accurate GPS system and high definition cameras. The use of hardware like Arduino can be 

implemented to reduce the cost of control circuit. Selection of material for capacity to  work  in  all  

temperature ranges.

CONCLUSION:

Robotics is developing in many countries at fast rate since few years. The applications of robotics are 

common now a day for surveillance purpose. The capacity of surveillance, audio-visual recording  and  

location sharing makes these robots suitable for applications of military operations. For any machine  

when it  is used for saving a  human life can be considered as the  most important application.  Robots for 

wars are  most awaited weapons for all countries over the world. Every country needs replacement of 

soldiers with machines as this can be most revelatory technology if machines found suitable for war. 

Authors have developed and hardware and also presented the CAD design for military robot in this 

paper.

REFERENCES:
1) Ashokkumar, M., and T. Thirumurugan. "Integrated IOT based design and Android operated Multi- purpose 

Field Surveillance Robot for Military Use." International Conference for Phoenixes on Emerging Current 
Trends in Engineering and Management (PECTEAM 2018). Atlantis Press, 2018.

2) Zhu, Aibin, et al. "Innovative Design for Portability  of  Unpowered  Military  Load  Exoskeleton  Robot." 
2018 IEEE International Conference on Information and Automation (ICIA). IEEE, 2018.

3) Ghouse, Zubair, Nishika Hiwrale, and Nihar Ranjan. "Military Robot for Reconnaissance and Surveillance 
using Image Processing." International Research Journal of Engineering and Technology (IRJET) (2017): 
1767-1769.

4) Siegel, Jason B., et al. Cooling Parasitic Considerations for Optimal Sizing and Power  Split Strategy  for 
Military Robot Powered by Hydrogen Fuel Cells. No. 2018-01-0798. SAE Technical Paper, 2018.



Journal of Mechanical Engineering and Research Developments (Volume- 11, Issue - 02,  May - August 2023)                                Page No. 54

5) Choi, Sang Yeong, and Ji Hyeon Yang. "Analysis of the Human Performance and Communication Effects on 
the Operator Tasks of Military Robot Vehicles by Using Extended Petri  Nets." Korean Journal of 
Computational Design and Engineering 22.2 (2017): 162-171.

6) Ghute, Minal S., Kanchan P. Kamble, and Mridul Korde. "Design of military surveillance robot." 2018 First 
International Conference on Secure Cyber Computing and Communication  (ICSCCC).  IEEE, 2018.

7) Joshi, Shreedhar A., et al. "Wireless controlled military combat robot system." 2017 2nd International 
Conference on Communication and Electronics Systems (ICCES). IEEE, 2017.

8) A.V. Chavan , Dr. J. L. Minase , "Design Of A Differential Drive Mobile Robot Platform For Use In 
Constrained Environments", IJIERT -  International Journal of Innovations  in Engineering Research  and 
Technology, Volume 2 Issue 6, ISSN : 2394-3696

9) Dewi, Tresna, et al. "Neural network  controller  design  for  a  mobile  robot  navigation;  A  case  study." 
2017 4th International Conference on Electrical Engineering, Computer Science  and  Informatics (EECSI). 
IEEE, 2017.

10) Bhat, Sandeep, and Manjalagiri Meenakshi.  "Military  Robot  Path  Control  Using  RF Communication." 
Proceedings of the First International Conference on Intelligent Computing and Communication. Springer, 
Singapore, 2017.

11) Boos, Lauren, and Lilia Moshkina. "Conveying Robot State and Intent Nonverbally in Military-  Relevant 
Situations: An Exploratory Survey." International Conference on Applied  Human  Factors and Ergonomics. 
Springer, Cham, 2019.

12) R.Mirnali Tickoo , Pramod Singh Chauhan , Madhura Tondare, Prof.Priya Sawant  , "Wireless  Inspection 
Robot", IJIERT - International Journal of Innovations in Engineering Research and Technology, IOTTSF-
2016, ISSN : 2394-3696



Journal of Mechanical Engineering and Research Developments (Volume- 11, Issue - 02,  May - August 2023)                                 Page No. 55

Cellular Factors of Immunity of Animals Vaccinated Against 
Chronic Exposure to Dichloropropaphos

1 2 3 4Sadykov I. Sh. , Salomov B. H. , Avizov S. R. , Yo . Yo Khamidov
1,2,3,4

Bukhara engineering Institute of Technology
Uzbekistan. Bukhara.

A B S T R A C T

This article considers the results of studies of the state of cellular factors of immunity of animals 

vaccinated against the background of chronic exposure to dichloropropaphos. T- and B- lymphocyte 

populations as well  as phagocytic neutrophil activity in the NST test were studied from cellular immunity 

factors. Based on the obtained results, it is concluded that chronic intoxication of animals with 

dichloropropaphosae, even in the dose at the level of MDU in foods, causes suppression of the functional 

state of immunocompetent cells,  which is manifested by reduction of T and B lymphocytes and HST 

positive neutrophils of peripheral blood.

КEYWORDS: Pesticide, cellular immunity, lymphocytes, neutrophils, dichloropropaphos, E-rosette 

formation, EAC-rosette formation.

RESEARCH MATERIALS AND METHODS

As a pesticide, 50% of a dichloropropaphos emulsion concentrate manufactured by Bayer of Germany 

was used in experimental studies.

Experiments were performed on 17 lambs of Karakul rock of 4 months age. Maintenance and feeding of 

experimental animals was carried out in accordance with the standards adopted in vivaria UzNIVI.

Chronic intoxication was reproduced by daily oral administration into aqueous suspensions of the  

preparation via an esophageal flexible probe at multiples of 1/50 and 1/500 of LD 50.

Possible negative effect of dichloropropaphos on immunobiological reactivity of animal organism was 

evaluated on the basis of complex of indices including: determination of populations of E- and EAC-

rosette- forming lymphocytes, according to methodical instructions of EES  [1];  Phagocytic  activity of  

neutrophils - in HST-test [4].

For immunization of animals, concentrated GOA vaccine UzNIVI against colibacteriosis and 

salmonella of young farm animals was used according to the developed instructions for its use.
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RESULTS OF RESEARCHES

17 Karakul lambs of 4 months weighing 16-20 kg were used, which were divided into 6  groups.  Cell 

immunity factors were studied in animals vaccinated against colibacteriosis against chronic exposure to 

dichloropropaphosae at doses of 1/50 and 1/500 of ЛД50. These pesticide concentrations were 20  and  

2 mg/kg of feed, respectively [2,3,4]. According to D.S. Muratov et al. (1987), the minimum dosage  of  

pesticide - 2 mg/kg of fodder corresponds to the maximum permissible level (MDU) of dichloropro-

paphos in fodders for adult Karakul sheep.

Vaccination of experimental lambs was carried out simultaneously with the onset of chronic exposure to 

pesticide and after daily administration to animals for 14 days.

The general toxic effect of dichloropropaphos on experimental lambs was evaluated on the basis  of  a  

complex of indices, among which the main activity of the enzyme system of blood acetylcholinesterase  

was.  It has been established that daily introduction of dichloropropaphos lambs into the body  in  a  dose  

of  multiple of 10 MDU already on day 14 caused them to develop chronic intoxication. Prolonged daily 

exposure to dichloropropaphos at a dose of 1/500 ЛД50 for 1.5 months.  (MDU) caused the  test lambs  

to  have a condition characteristic of starting a toxic process under the influence of said pesticide.

The colibacteriosis vaccine did not have a negative effect on the body of the test animals. A more detailed 

description of morphological and biochemical changes in the blood of these lambs is presented in earlier 

published articles [6,7,8,9]. The results of the study of quantitative changes in the population 

composition of  T- and B-lymphocytes of peripheral blood of test lambs are characterized by the 

following changes.

Daily, within 14 days, administration to test lambs of the first group of 1/50 ЛД50 dichloropropaphos 

significantly reduced only the relative number of E-rosette lymphocytes by 16% (P < 0.05) compared to 

the control.

The dynamics of quantitative changes and functional state of immunocompetent cells and HST - 

positive neurofils of peripheral blood of test lambs of this group after immunization with colibacteriosis 

vaccine was characterized by the absence of significant disorders on the part of E-rosette cell population 

compared to control. At the same time, the relative and absolute content of EAC-derived lymphocytes 

decreased and the  minimum number was detected 28 days after vaccination,  which was 29  and 42% 

lower   (P < 0.05) respectively than the level of EAC cells in peripheral blood of intact, vaccinated lambs  

(fifth group). A statistically significant 44% reduction in the percentage of for mazanpositive  blood of
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neutrophils  (P  < 0.05) should be noted, but by the end of the experiments (in 1.5 months), this indicator 

of  the first group of  test lambs was not significantly different from the same control animals.

In peripheral blood of test lambs of the second group vaccinated simultaneously with the onset of 

chronic exposure to dichloropropaphosae at a dose of 1/50 ЛД50, after 14 days statistically significant 

reduction of  relative and absolute content of EAS-rosette lymphocytes,  respectively by 30% and by 2 

times  (P < 0.05), compared to control, was found.

A statistically significant 23% reduction (P < 0.05) in the relative and absolute T-lymphocyte content 

was observed on day 21 of the  post-regulatory period. The  relative number of B lymphocytes decreased 

by 29%  (P < 0.05) and absolute by 53% (P < 0.05), compared to the level of these  immunocompetent 

cells in the  blood of intact, vaccinated lambs of the fifth group.

By the time of testing the protective properties of the colibacteriosis vaccine (in 1.5 months of 

experiments), there were no significant differences between the T- and B-lymphocyte content  and the  

functional state of   the HST-positive neutrophils in the  blood of the test lambs  of  the  second group 

compared to the control.  The following is also the dynamics of changes in the content and functional 

state of immunocompetent cells after experimental infection of experimental lambs of the second group 

with  daily  escherichia culture at a dose of ЛД100 (15 billion/ml), which shows that with the exception 

of a short-term decrease in the relative T-lymphocyte content by 25% (P < 0.05) and the percentage of 

HCT-positive  neutrophils  by  24%  (P  < 0.05), other.

Therefore, chronic intoxication of animals with dichloropropaphos has a negative effect on the 

functional  state of the immunocompetent cells of their peripheral blood. Most dichloropropaphos affect 

B lymphocyte populations.

In the test lambs of the third group, who were given dichloropropaphos daily at a dose of 1/500 ЛД50  14 

days before vaccination, a statistically significant reduction of 26% (P < 0.05) in the relative number of 

T-lymphocytes was found by the time of immunization. The absolute number of these cells  tended  to  

decrease by 32% (P < 0.1). The tendency to decrease by 26% (P < 0.1) was also the relative number of 

EAC-rosetted peripheral blood lymphocytes of these animals.

14 days after vaccination of the lambs of the third group and subsequent introduction of the  pesticide  

into their body at a dose of 1/500 ЛД50, there was a significant decrease of 18% (P < 0.05) in the relative 

content  of B- lymphocytes and 28% (P < 0.05) in  their  absolute  amount compared to the  control.  The



Journal of Mechanical Engineering and Research Developments (Volume- 11, Issue - 02,  May - August 2023)                              Page No. 58

functional state of formazanpositive neutrophils in test animals of the third group was 48% lower (P <  

0.05) than in  intact lambs of the fifth group.

28 days after vaccination, the relative and absolute content of B-lymphocytes in the peripheral blood of 

the test lambs of the third group was 30% and 46% (P < 0.05), respectively, less than these values of 

intact animals.  However, at the time of testing the protective properties of the colibacteriosis vaccine,  

the T- and   B- lymphocyte content as well as the percentage of HCT-positive neutrophils in the priferic 

blood of the test lambs of the third group were the same as in the control animals.

The dynamics of changes in the quantitative content and functional state of immunocompetent cells in 

the blood of lambs of the third group, subjected to infection with escherichies at the dose ЛД100 did not 

differ significantly from the similar control lambs.

 

In the study of quantitative changes in the population composition of T- and B- lymphocytes and the 

functional state of formazanpositive neutrophils of peripheral blood of test lambs of the fourth group 

(with simultaneous vaccination and chronic, for 1.5 months, exposure to dichloropropaphosae at a dose 

of 1/500 LD50), significant differences compared to intact, vaccinated animals, have not been 

established.

The same results were obtained by studying the dynamics of changes of immunocompetent blood cells 

of lambs of this group after experimental infection with Escherichia culture at the dose of ЛД100.

Consequently, pre-exposure of animals to dichloropropaphos even in doses at the level of its MDU in 

foods  has a negative effect on the functional state of the immunocompetent
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A B S T R A C T

Every good manufactured in an industry is passing through different processes. Finally a product is 

salable in market if finishing carried out over the  product is effective.  For small products it  is very 

difficult  to provide finishing with human and hence a machine is necessary to smooth finish a product. 

Finishing not only provides better look to the product but it also processes the product through removal of  

rust  and polishing of product. Authors have designed and developed the tumbling machine for finishing 

of the small products in mechanical manufacturing companies. The detail calculations of design and 

model developed in CAD is presented in this paper.

KEYWORDS: Tumbling, Tumbling Machine, finishing, smoothening, CAD.

INTRODUCTION:

A finished product had been always appreciated by the customer than the one without  proper  finishing. 

The process deals with removal of unwanted pieces, sharp edges and other corners those are hazardous 

for safe use of any product. Tumbling is very important process as any product is finally ready    after 

finishing it. The process of finishing the products by removing the hard corners and other unwanted 

minute pieces of material is very important.

When those processes are completed by human being it is very difficult to complete it with accuracy 

level needed for the products. The machine is needed to carry out this task in manufacturing cycle. Cost 

of  such machines should be less so that every small scale industry can purchase it and utilize it to 

improve the quality of product. Authors have designed the tumbling machine  for Indian  industries 

where  the products need to be manufactured at low cost with high precision.



Journal of Mechanical Engineering and Research Developments (Volume- 11, Issue - 02,  May - August 2023)                                Page No. 60

SYSTEM REQUIREMENT:

Table.1: Details of main components
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OBJECTIVES OF WORK:

The work is carried out with following objectives accomplishment.

Ÿ Designing the tumbling machine for small industries in India.

Ÿ Developing the machine for goods finishing.

Ÿ Using the machine for product finishing in industries.

SYSTEM DESIGN:

Design of Shaft

The following is the design procedure for shaft P=20KW

N=400RPM

Shock factor (Kb)= 1.25 Fatigue factor (Ka) = 1.5
2Ultimate tensile stress = 400 Nmm  

2
Yield tensile stress = 240 Nmm  

Pulley is apart 500 mm

2
Step 1: Applying ASME code to find Ʈ permissible Ʈper=0.3 × Syt = 0.3 × 240 = 72 Nmm

2Ʈper=0.18 × Sut=0.18 × 400 = 72 Nmm
2

Pulley are key to shaft reducing smaller values by 25 % Ʈper = 0.75 × 72 = 54 Nmm
2Ʈper = 54 Nmm

Step 2: Calculate Torque Transmitted

P=2nNT60 T=P×602nN

=20×10^3×602×n×400 T= 477464.829 N-mm

Torque is transmitted by belt drive Torque= (T1-T2)×R 47746.829=(T1-T2)×150

(T1-T2) =3183.09886 Also T1T2=2.5

(2.5T2-T2) =3183.09886 T2=2122.065907 N-mm 

T1=5305.1647 N-mm

Shear force calculations 

Ma=0 7427.2306×500−Rb×600=0 

Rb=6189.35883 N-mm 

Ra=1237.87177 N-mm

Step 3: Bending moment calculations 

Bm at A=0
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Bm at B=0

Bm at C= 6189.35883×500 

C=1594679.415 N-mm

 

Step 4: To find diameter of shaft

√(Ka×T)2+(Kb×M)2=n16×d3×veer D=50.49 mm

Diameter if solid shaft is 50 mm

Design of Ball Bearing

The following is the Procedure of Ball Bearing

Type of Bearing = Single Row deep groove Ball Bearing Pmax=1500 N

N= 720 rpm

Step 1: Equivalent Dynamic Radial Load Pe= [1N∫P3.dN]21

=[12n∫P3Nax.(1−cos8)^38d8]^132n0 After solving the above equation

= PNax2[52]^13

= 15002×[52]^13

Pe=  1017.9066 N

Step 2: Basic Dynamic load capacity

L10 = [CPe]^a

345.6 = [C1017.91]^3

C= 7143.3285 N

The dynamic load capacity in bearing is 7143.3285.

Calculation of the Life of Bearing

In shaft use deep groove ball bearing, to find life of bearing most be determine ideal load -P- by radial 

factor X- thrust factor-Y- radial load-Pr- and thrust load-Pa when. [X=1, Y=0] not axial load.

1- Find Life of Bearing (A)
2 2Pr = _/¯¯((FAv)  + (FAh)  (26))

2 2
Pr = = _/¯¯( (73.6)  + (63139.555) ) Pr = 63139.598N

P = X. Pr + Y.Pa (27)

P = 1 ∗ 63139.598+ Y ∗ 0, 

P = 63139.589N
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To find life of bearing (A) use ideal load (P=63139.589N) speed factor (Fn=0.41) and temperature factor 

(Ft=1) and load capacity of bearing (C=405000N)

Fl = Fn. Ft. C/P (28) Fl = 0.41 ∗ 1 ∗ (405000)/63139.589,

Fl = 2.62 Lh = 8000h = operational hour 2- Find Life of Bearing (B)

Pr = = _/¯¯( (FBv)2 + (FBh)2),

Pr = = _/¯¯( (73.6)2 + (61467.582)2) Pr = 61467.626N,

P = X. Pr+ Y. Pa P = 1 ∗ 61467.626+ Y ∗ 0, P = 61467.626N

To find life of bearing (B) use ideal load (P=61467.626N) speed factor (Fn=0.41) and temperature factor 

(Ft=1) and load capacity of bearing (C=405000N) from table (4.1)

Fl = Fn. Ft. C/P

Fl = 0.41 � 1 � (405000)/61467.626 ,

Fl = 2.7 Lh = 8500h = operational hour

 

CAD MODEL DEVELOPED:

Fig.1: Various views of Tumbling Machine Designed in CAD

SIDE VIEWS
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FUTURE SCOPE:

The machines must be developed at large scale for Indian industries to carry out finishing task of 

product. The design is validated and found suitable for production of machine. This is a basic model of 

such machines where mechanical components are connected. In future interfacing of such machines  

with  computers and control of operation with freeware’s like Arduino is possible. The control of 

operations with different types of products is possible in same machine with interfacing of 

microcontroller.

CONCLUSION:

The machine for tumbling operation of product needs to be designed with  cost  consideration  from  

perspective of small workshops in India. Authors have designed the tumbling  machine  with  effective  

solution with respect to cost consideration. The machine is capable of carrying  out  the  operations  in  

tumbling process where a raw product is converted to final finished good. This is specially  designed  to  

handle the small products in large number. A cost effective machine designed specifically for the surface 

finishing of the components for use in particular applications was developed. It is efficient, cost 

effective, simple to use and cheap to  maintain. These features make it particularly suitable for the  

informal sector  where there is little or no technical knowledge. Its cost effectiveness when compared to 

existing machinery also makes it competitive. It removes the restrictions posed to recycling by the high 

cost of existing  machinery, consequently increasing recycling activities.
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A B S T R A C T

Mechanical industries are grown at the rate of 5% in last decade and which is supposed to grow in future 

at faster rate with the supporting policies of Indian government such as  make  in  India.  The  mechanical 

industries are acting as the backbone of all sectors as without mechanical industries it is highly 

impossible to manufacture any product at large scale. Many operations in  mechanical  industries  need  

to work on the piece of materials. For the operations such as cutting, shaping, turning and many more,  

fixtures are used so that the piece of material will be fixed at a place in order to complete operations with 

precision. Fixture is one of the basic elements in mechanical operations of industry for converting the raw 

material to product.

KEYWORDS: Pneumatic Cylinders, Direction Control Valve, Solenoid Valve.

INTRODUCTION:

Fixture  is the  most  important equipment used  in mechanical industries to hold, locate and support  the 

work piece during the operation. The purpose of the project  is to reduce the human effort. This  project  

has been selected as an issue of safety and failure of  worker in an industry. The completion of this  

project  will drastically reduce fatigue of the worker and also provide safe working conditions to worker.

The fixture  needs the electro mechanical components to operate. The operating parts  include  valves  to 

control direction, movements, cylinders to control pressure etc.

The product development process should be very fast and bendable with the minimum scope for any 

accident during operations. The mechanical parts are processed to give them a final shape of product 

with mechanical operations. These operations will be performed with more precision if a structure to fix 

the piece  of material is used. Fixtures plays important role in production of mechanical parts with  

effective  performance of operations on it.
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Fig.1: Basic structure of Fixture

The mechanical industries have grown over last 25 years at faster rate all over the world with  the  

development of applications of physics. Even though electronics industries and software industries are  

growing much faster that mechanical, still the manufacturing operations are mainly  mechanical for 

most of  the products. Figure drawn above shows basic structure of fixture used in mechanical industry.

PROCESS OF FIXTURE DESIGN:

Fig.2: Process of Fixture Design

The flowchart for the process of designing a fixture is shown in above figure. In the first stage of 

developing a fixture availability of the equipment's for developing a structure with objectives of design 

are considered. In next stage requirements such as place, purpose and layout of fixture are studied and 

considered for manufacturing. Then the design is verified for accuracy of operation performance. 

Finally it is manufactured and set up. The general steps for fixture design can be stated as follows.
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1) Defining requirements.

2) Gathering Information.

3) Developing Options.

4) Choosing best Option.

5) Implementing the Design

COMPONENTS USED IN FIXTURE:

Table.1: Main Components of Fixture

CONCLUSION:

Fixture is very important to be used in mechanical industries. Many operations such as tuning,  grinding, 

and shaping are carried out on small piece of material. In these operations  high  accuracy  is  expected 

for final finishing of product. If the operations are not carried out with precision, then the product may be 

rejected by the quality engineer. At the same time, if the material is not fixed at a place, the worker 

operating the machine has high chances of accidents. As most of the operations on mechanical parts are
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operating with rotating machines and other tools, there are chances of occurrence of accident. Authors 

have presented the overview of manufacturing process for fixture. The steps for manufacturing of 

fixture are discussed in this paper.
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A B S T R A C T

Automobile is one of the largest growing sectors in India. The number of vehicles is increasing on Indian  

roads every day. Around 2025 India will be third largest manufacturer of automobile in the world. There 

are around 190 million two wheelers running on Indian road and consuming the huge amount  of  petrol  

every day. The two wheelers are available with the lock system for petrol knob. The problems with the 

mechanical knobs are leakage and theft of petrol. While sometimes the petrol vending pumps are not 

properly calibrated which leads to loss of money to the customer. Authors have developed the fuel 

indicator for two wheelers using Arduino.  The fuel indicator system will be capable of sensing the amount 

of fuel poured in tank and  how much is consumed using the flow sensors and level indicator.

KEYWORDS: Flow sensor, Arduino, Two Wheeler, LCD Display, Level Indicator, etc.

INTRODUCTION:

The present fuel indicator systems in two wheelers are mainly based on analog  strip  or  the  capacitive 

sensors. The Arduino being open hardware is very popular for various applications.  The fuel like petrol 

is  very important factor for developing economies like India.

The cost of petrol is varying almost every day as major sources are  out of India. The frauds happening at  

petrol pumps are registered several times. There are several complaints registered against the petrol 

pump owners for such cases. On the other hand, the theft of the petrol from the tank of the bike often 

happens and  not registered as a serious crime as its market values is small.

The analog displays are showing the level of fuel in tank but the owner of  bike  will  never  get exact idea 

about how much fuel is available in tank. The digital system will be effective to display amount  of fuel  

present in tank with use of sensors for precision in readings. Following figure  shows  the block diagram 

for fuel level display.
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 Fig.1: Block diagram

The flow sensors for inlet and outlet identify the fuel coming in and going out of tank. The LCD display 

connected to the Arduino display the amount of fuel available in  tank.  The  buzzer is used to alarm if  

the level of fuel goes below specified limit or if  someone is stealing the fuel from tank. The display for 

indicator  is shown in figure below.

Fig.2: Digital Fuel Indicator Display
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MOTIVATION OF WORK:

The numbers of vehicles registered in  India are increasing every year since  last decade. The theft of 

petrol  and cheating at the petrol pumps in  measuring the  petrol with proper  precision  has registered 

several  times in India. To overcome this problem authors have decided to develop the low cost system 

so that anyone can replace the existing system of two wheelers.

OBJECTIVES OF WORK:

Objectives of the work carried out are as below:

Ÿ Design the fuel detection system for two wheelers.

Ÿ Develop the system to avoid the theft of petrol using Arduino based system.

Ÿ Design the system in software environment.

SYSTEM REQUIREMENT:

Table.1: Specifications of main components
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SYSTEM DESIGN:

The system is designed in ANSYS software to realize the modifications in tank of the bike as below:

Fig.3: Various views of the fuel tank of two wheeler

Fig.4: 3D view-1 of the fuel tank of two wheeler developed in ANSYS

Fig.5: 3D view-2 of the fuel tank of two-wheeler developed in ANSYS
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Fig.6: 3D view-3 of the fuel tank of two-wheeler developed in ANSYS 

The amount of fuel added to the tank is calculated as-

CONCLUSION:

As the number of vehicles increases, petrol theft becomes very serious problem. Total 65% of total petrol 

is consumed by two wheelers in India.  The theft of petrol is often observed in many parking's.  Some   of 

the cases are also registered against the owners of petrol pumps for improper calibration of the petrol 

injecting pumps.  The Arduino application for detection of the petrol in fuel tank of two wheelers will be  

useful to avoid the theft detection of fuel. The system is cost effective and useful for all the two wheelers 

in India. As the system is Arduino based the supply of the petrol to the engine can be stopped in case of 

theft of the vehicle.
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