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Abstract: In today's fast-paced urban lifestyle, traditional fueling methods often cause inconvenience due 

to long queues and restricted operating hours at fuel stations. On-Demand Fuel Delivery (ODFD) systems 

offer a transformative alternative by bringing fuel directly to users’ vehicles at any location. This paper 

presents the design and development of an ODFD system integrating IoT, GPS tracking, and secure digital 

payments. Using a combination of mobile application interfaces and backend logistics optimization, the 

proposed model enhances user convenience, safety, and operational efficiency. This solution also supports 

sustainability efforts by optimizing fuel distribution and reducing unnecessary vehicular movement. In 

addition, the system offers scalable integration with existing fuel logistics frameworks, reducing the 

operational burden on fuel stations. The use of predictive analytics enables the anticipation of peak demand 

zones, ensuring timely service. Real-time monitoring further boosts safety through alerts for anomalies like 

fuel leakage. The model supports both B2B and B2C use cases, extending applicability to fleet 

management as well as individual users. With secure transactions and regulatory compliance, the proposed 

solution aims to revolutionize last-mile fuel delivery. 

 

Index Terms — On-Demand Fuel Delivery, IoT, Mobile Application, Route Optimization, Real-Time 

Monitoring, Digital Payments, Smart Logistics. 

I. INTRODUCTION 

Fuel is an essential commodity in modern life, yet its distribution remains largely dependent on fixed-

location gas stations. As cities grow denser, congestion and time constraints necessitate smarter fueling 

solutions. On-Demand Fuel Delivery aims to bridge this gap, offering users a reliable service to refuel 

vehicles without leaving their premises. This paper discusses the existing challenges, the proposed ODFD 

model, and its potential impact on transportation and logistics sectors. 

 

 

1.1 Key Points: 

 

1.Overview of On-Demand Fuel Delivery. 

2.Challenges with traditional fuel stations. 

3.Integration of mobile apps, IoT, and GPS. 

4.Importance of safety, regulations, and environmental considerations. 

 

II. LITERATURE SURVEY 

Several startups and research efforts have explored the feasibility of mobile fuel delivery. Companies like 

MyPetrolPump, FuelBuddy, and Booster Fuels have demonstrated operational models in limited 

geographies. 
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2.1 Key Findings: 

 

          1.Mobile App Integration: Enables users to request fuel via smartphone applications with real-time 

tracking. 

           2.Fleet Management: GPS and IoT devices optimize delivery routes. 

           3.Safety Standards: Ensuring adherence to Petroleum and Explosives Safety Organization (PESO) 

guidelines. 

           4.Contactless Payments: Secure digital transactions minimize cash handling. 

 

2.2 Gaps in Existing Research: 

 

1.Lack of standardized operational procedures. 

2.Limited deployment in rural or less accessible areas. 

3.Insufficient real-time monitoring for spill and fire hazards. 

 

 

2.3 Contribution of Our Study: 

 

1.Propose a standardized, scalable model. 

      2.Integrate spill detection sensors and AI-based route optimization. 

      3.Emphasize user safety through real-time alerts. 

 

III. RESEARCH METHODOLOGY 

The research methodology for the On-Demand Fuel Delivery (ODFD) system involves a structured 

approach combining empirical data collection, system prototyping, and analytical evaluation. The study 

targets urban areas where fuel delivery inefficiencies are prominent. A mobile application prototype was 

deployed for user interaction tracking, while backend systems collected real-time delivery data. The 

methodology emphasizes data-driven insights, leveraging GPS tracking for route efficiency, user feedback 

for satisfaction metrics, and transaction logs for service validation. Statistical tools were applied to interpret 

the results, ensuring that the proposed system is both practically viable and scalable in diverse 

operating conditions. 

 

3.1 Population and Sample: 

 

Focus Group: Urban vehicle owners, logistics companies. 

      Sample Size: 1000 app interactions and 250 deliveries monitored over three months. 

 

3.2 Data and Sources of Data 

 

                   1.Real-time user requests via mobile application. 

                   2.GPS data for route optimization. 

                   3.Transaction and delivery time records. 

 

 

3.3 Theoretical Framework 

 

1.Backend: Python, Node.js server. 

2.Frontend: Android/iOS mobile applications. 

3.Data Storage: Cloud-based database (AWS DynamoDB). 

 

 

3.4 Statistical Tools: 

 

1.Regression analysis for delivery time estimation. 

2.Clustering algorithms for fuel demand prediction. 
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Operational Flow: 

 

1.User submits a fuel request via mobile app. 

2.System assigns nearest available delivery truck. 

3.Real-time route optimization guides delivery. 

4.After delivery, an e-invoice is generated automatically. 

 

IV. BRIEF DESCRIPTION OF THE SYSTEM 

 

The On-Demand Fuel Delivery System is architected to offer seamless and efficient fuel service through 

its three core modules: the User Module, Driver Module, and Admin Panel. The User Module is 

accessible via a mobile app that enables users to request fuel delivery by selecting the type of fuel, 

delivery location, and preferred time. It integrates secure payment gateways to facilitate digital 

transactions and sends notifications regarding the status of the request. The app is designed with a user-

friendly interface that ensures minimal steps from booking to completion, enhancing customer satisfaction 

and operational speed. 

 

 

 

The Driver Module equips delivery personnel with route-optimized navigation, powered by GPS and real-

time traffic updates. Drivers receive order requests through the app and follow optimized routes to reduce 

fuel wastage and delivery time. Once the fuel is delivered, the app prompts them to confirm the delivery 

and generate a digital invoice. Meanwhile, the Admin Panel acts as the central control hub for monitoring 

live deliveries, ensuring compliance with safety protocols, and analyzing overall performance metrics. It 

offers visibility into delivery efficiency, customer feedback, and system alerts, ensuring the service 

remains reliable, compliant, and responsive. 

 

V.  RESULTS AND DISCUSSION 

  

 

5.1 Descriptive Statics: 

  
 
 
 

Table 5.1: Descriptive Statistics of Deduplication Efficiency and System Performance 
 

Metrics Traditional 

Refueling 

(Average) 

ODFD System 

(Average) 

Improvement(%) 

Time per fueling 

(minutes) 

45 15 66.7% 

Fuel Wastage 

(liters/month) 

50 5 90% 

Customer 

Satisfaction Score 

68% 92% 24% 

 

Table 1 provides a comparative overview of three critical performance metrics between traditional refuel-

ing methods and the proposed On-Demand Fuel Delivery (ODFD) system. The first metric, Time per Fuel-

ing, highlights a substantial time-saving benefit with the ODFD model. Traditional fueling methods take an 

average of 45 minutes per session due to waiting in queues, navigating to stations, and service delays. In 

contrast, the ODFD system completes the process in just 15 minutes, demonstrating a 66.7% improvement 
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in operational efficiency and customer convenience. 

 

The second metric, Fuel Wastage per Month, underscores the environmental and economic advantages of 

the proposed system. Traditional refueling involves frequent detours, idling in queues, and inefficient route 

planning, leading to an estimated wastage of 50 liters per month. The ODFD system, powered by opti-

mized delivery routes and minimal travel redundancy, drastically reduces this to 5 liters per month — a 

90% reduction that supports both sustainability goals and cost savings for end-users. 

 

The third metric, Customer Satisfaction Score, measures user sentiment based on survey responses. Tradi-

tional stations often receive lower satisfaction ratings due to time loss, inconsistent service quality, and 

manual payment handling. The ODFD system, with its real-time updates, contactless transactions, and 

doorstep service, scored 92% in satisfaction compared to 68% for traditional methods — a 24% improve-

ment. This reinforces the effectiveness of the solution in addressing real-world pain points faced by modern 

consumers. 

 

Together, these metrics validate the performance, user adoption, and environmental promise of the ODFD 

model. The significant improvements across all categories indicate the system’s potential for large-scale 

implementation in urban and semi-urban contexts. 

 

VI. Figures and Tables 
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Fig 1: Architecture of  Fuel Delivery System. 

 

 

 

 

 

 

 

 

                                 

 

 

 

 

 

 

 

 

 

 

Fig 2: Mobile App User Interface Screenshots. 

 

 

 

 

 

 

 

                                                                    

                                                                     

                                                                  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3: Mobile App User Interface Screenshots. 
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Fig 4: Mobile App User Interface Screenshots. 
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Fig 5: GPS Tracking and Route Optimization Flow. 

 

 

 

Table 1: Comparative Analysis Between Traditional and FD models 
 

                                                 

                                                        

Feature 

 

Traditional Fueling Model Fuel Delivery 

Model 

Fuel Access Method   User must drive to a fuel station  

 

  Fuel is delivered 

to user’s location  

Time Efficiency High wait time due to queues   Quick delivery 

with optimized 

routing 

User Convenience Limited flexibility and service 

hours 

App-based requests 

anytime, anywhere 

Route Optimization No optimization, user-dependent  GPS-based 

dynamic route 

optimization 

Environmental Impact  Higher fuel wastage and emissions  Reduced carbon 

footprint through 

fewer trips 

Payment Mode  Mostly cash or card at station   Fully digital and 

contactless 

transactions  

Safety and Monitoring  Manual compliance and checks 

 

Real-time 

monitoring, alerts, 

and logs  
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                                                                         Table 2: Fuel Delivery Safety Checklist. 

Safety Parameter   Description Status/Compliance 

 Fire Extinguishers  Availability of certified extinguishers 

on delivery vehicle  

 ✔ Compliant 

Driver Certification Trained and licensed for handling 

hazardous materials 

 ✔ Certified 

Vehicle Inspection  Pre-delivery inspection for leaks, 

tank integrity, and valves  

 ✔ Regularly Checked 

Spill Control Kit Presence of absorbent materials, 

gloves, and emergency tools  

 ✔ Included 

 Communication Device   Functional two-way communication 

for emergencies  

 ✔ Active 

Regulatory Compliance  Adherence to PESO and local fuel 

delivery regulations  

✔ Followed 

Emergency Protocols  Documented steps for fire, leakage, 

or injury events 

✔ In Place 
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