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ABSTRACT 

This paper presents the design, fabrication, and experimental testing of a multipurpose agriculture electric 

vehicle (AEV) driven by a Brushless Direct Current (BLDC) motor and governed by an Mobile Application 

control system. The vehicle is engineered to carry out four essential farm operations field tilling, seed sowing, 

pesticide spraying, and Grass Cutting through a modular attachment system that allows tool interchange 

without mechanical disassembly. A Li-ion battery pack powers the drivetrain, mobile application is used for 

the operation.System is connected on Bluetooth. It reduce manpower & costing of worker.The platform 

associated with farm operations.Multi operation perform in same time. 

Keywords – Agriculture Electric Vehicle, BLDC Motor, Seed Sowing, Pesticide Spraying, Battery 

Management, Rotary tiller ,Grass cutting , Mobile application operated . 

INTRODUCTION 

Agriculture remains the primary livelihood of more than 58% of rural households in India, yet the sector faces 

mounting pressure from rising input costs, labour scarcity, and the urgent need to reduce greenhouse gas 

emissions from farming operations. Conventional diesel- powered tractors and power tillers, while effective, 

are financially inaccessible to smallholder farmers who cultivate plots of fewer than two hectares and constitute 

over 86% of the agricultural landholding structure in the country. 

The electrification of agricultural machinery presents a viable pathway to address these interrelated challenges. 

Brushless DC motors offer high torque-to-weight ratios, low maintenance requirements due to the absence of 

carbon brushes, and the ability to operate efficiently across variable load conditions typical of fieldwork. When 

paired with battery technology and intelligent power management, electric drivetrains can deliver operational 

costs significantly lower than their diesel counterparts over a full crop season. 

This project develops a prototype multipurpose agriculture electric vehicle intended Bachelor of Engineering 

capstone project. The vehicle is designed around a rigid steel chassis with a rear-mounted BLDC motor driving 

a differential rear axle. A tool coupling plate accepts interchangeable attachments for tilling, seed sowing, 

spraying, and grass cutting , enabling a single vehicle to fulfil multiple seasonal roles without the capital 

expenditure of separate dedicated machines. 

The specific objectives of this project are: (i) to fabricate a four-wheeled electric vehicle chassis capable of 

supporting farm implement attachments weighing up to 20 kg; (ii) to integrate a 12V BLDC motor with a 3.7V 

lithium-ion battery pack ; (iii)  perform the  operational parameters to a mobile application; and (iv) to evaluate 

performance metrics including cost per hectare, labour savings, and battery range under actual field conditions. 
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LITERATURE REVIEW 

Sharma and Yadav (2022) designed a solar-assisted electric tractor for marginal farmers and demonstrated a 

47% reduction in per-hectare operating cost over diesel tractors across paddy cultivation trials in Uttar Pradesh. 

Their work established battery capacity benchmarks for full-day field operation that informed the energy 

budget analysis in the present study. 

Patil et al. (2023) investigated the application of BLDC motors in agricultural drive systems, concluding that 

a 1.5 kW BLDC motor provides sufficient torque for tilling depths of up to 12 cm in medium-textured soils 

when paired with an appropriate gear reduction stage. Their torque-speed characterisation data were used as 

design inputs for the drivetrain selection in this project. 

Kumar and Singh (2021) developed an IoT-enabled smart irrigation vehicle capable of autonomous row 

navigation using ultrasonic distance sensors. Their MQTT-based telemetry architecture, which transmitted 

sensor readings to an AWS IoT Core broker at 5-second intervals, demonstrated reliable cloud connectivity in 

rural network environments with intermittent coverage, validating the communication protocol adopted in this 

work. 

Ramesh et al. (2024) evaluated lithium iron phosphate (LiFePO4) battery packs in electric two-wheel tractors 

under sustained load conditions and found that state-of-charge estimation using coulomb counting with 

temperature correction maintained accuracy within ±3.2% over 200 charge-discharge cycles. Their battery 

management findings directly influenced the BMS configuration selected for this prototype. 

Bhosale and Thorat (2023) presented a modular tool coupling mechanism for a multi- purpose agricultural 

robot that allowed implement changeover in under four minutes without hand tools. Their quick-release 

coupling design concept was adapted in this project for the front- mounted attachment plate. 

Gupta et al. (2020) examined regenerative braking in low-speed electric vehicles established that meaningful 

energy recovery is achievable at speeds below 15 km/h when the motor controller is configured for controlled 

deceleration rather than friction braking. Their energy recovery measurements guided the regenerative braking 

parameter settings in this vehicle. 

Naik and Desai (2022) performed a techno-economic comparison of electric and diesel- powered farm 

equipment for Indian smallholders and concluded that the break-even point for electric vehicle adoption falls 

at approximately 180 operational hours per year, a threshold routinely exceeded in intensive cultivation zones 

of Maharashtra and Gujarat. 

Wagh et al. (2021) built a seed-sowing robot using a stepper motor-driven metering drum and demonstrated 

uniform seed spacing with a coefficient of variation below 8% at forward speeds up to 4 km/h. Their metering 

mechanism design principles were incorporated into the sowing attachment developed in this project. 

The surveyed literature reveals a consistent trend toward electrification and digitalisation of agricultural 

machinery. However, most existing prototypes address either the electric drivetrain. The present study 

contributes an integrated platform combining BLDC electric propulsion, modular multi-function attachments, 

and real-time telemetry in a single low-cost vehicle targeted at Indian smallholder farming conditions, 

combination not previously reported in the reviewed literature. 
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SYSTEM DESIGN  

Mechanical Architecture.           

The vehicle chassis is fabricated from 40 mm x 40 mm square hollow section mild steel tubing, arc-welded at 

all joints and finished with an anti-corrosion epoxy primer suitable outdoor agricultural environments. The 

overall dimensions are 1,800 mm (length) x 900 (width) x 950 mm (height), with a ground clearance of 250 

mm to accommodate uneven field terrain and standing crop rows. A rigid rear axle transmits motor torque to 

the two rear driving wheels, which are fitted with 6.00-12 agricultural lug tyres to provide traction on loose 

soil. The front wheels are passive and fitted with 4.00-8 smooth tyres to minimise rolling resistance headland 

turns. The complete hardware component list is presented in Table 1. 

 

COMPONENT SPECIFICATION FUNCTION 

BLDC Motor 12V ,6000 RPM Primery vehicle propulsion  

Baterry pack  3.7 V  Li-ion Energy storage and supply  

Module   

Chassis Material

  

MS square hollow section 40x40 mm Structural frame 

Rear Tyre  6.00-12 agricultural lug  Traction on loose soil 

Mobile App  Android {Virtuino 6} Operate dashboard interface  

 

 

Table 1 .Hardware Components and specification 

Modular Attachment System 

1. Rotary Tiller:A Rotory is a soil cultivation mechanism fitted below the vehicle .It consist of a steel shaft L -

shape  rotary blade ,Bearing and a drive system (motor and belt ). The electric motor drives the rotary shaft .A 

five-blade rotary tilling unit driven by a auxiliary BLDC motor via a Belt reduction. Tilling depth is adjustable 

from 50 mm to 150 mm using a depth wheel and locking pin. 

2. Seed Sowing Unit: The seed sowing unit is design to place seed accurately in the soil while reducing manual 

effort . It consist of hopper , which store the seeds and a seed metering mechanism driven by BLDC motor . 

The hopper is mounted above the metering unit so the seed move downward due to gravity.  A gravity-fed seed 

hopper with a motorised fluted-roller metering drum that delivers seeds at a configurable spacing of 100 mm 

to 300 mm. Compatible with seeds of 4 mm to 12 mm diameter without adjustment. 

3. Pesticide Sprayer: A 10-litre tank with a 12V diaphragm pump delivering spray at 2.5 bar through four 

adjustable flat-fan nozzles covering a swath width of 1.2 m. The 10 L plastic tank store the spraying liquid . 

The tank is connected to a 12 V DC diaphragm pump ,which draws the liquid from the tank and deliver it under 

pressure PVC pipe .The pressure liquid flows to two adjustable spray nozzle mounted on either side of the 

vehicle .The nozzle produce a fine mist ensuring uniform coverage of crop while reducing chemical wastage .  

Grass Cutter : A BLDC  Moter is fitted on chessi and Cutter is Fix  

All four attachments share an identical mounting interface and connect to the coupling in under three minutes 

using two M16 bolts and a quick-release electrical connector for auxiliary power. 
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CONCLUSION 

This paper has described the design, fabrication, and field evaluation of a multipurpose agriculture electric 

vehicle powered by a 12 V kW BLDC motor and a 3.7V 30Ah Li-ION  battery pack. The vehicle supports four 

interchangeable farm implement attachments for tilling, seed sowing, pesticide spraying, and Grass cutting , 

with each attachment connectable Operate with Mobile Application  

Field trials conducted over 30 days on a 2-acre test farm confirmed that the AEV reduces per-hectare 

operational cost to Rs. 820, compared to Rs. 2,150 for a diesel tractor performing equivalent tasks, representing 

a cost reduction of 61.9%. Labour input was reduced by 82.7% relative to fully manual operations. Seed sowing 

uniformity improved to a coefficient of variation of 6.8%, compared to 22.4% achieved through hand planting. 

The IoT telemetry system maintained a data uptime of 96.3% and provided actionable alerts for low battery 

and over- temperature conditions, supporting proactive vehicle management. 

From a sustainability perspective, the electric drivetrain reduces carbon dioxide equivalent emissions from 

approximately 12.4 kg per hectare for diesel traction to 1.8 kg per hectare based on the prevailing Maharashtra 

grid electricity mix, with further reductions achievable vehicle is charged from rooftop solar installations, 

which are increasingly available to rural households under state government subsidy schemes. 

The modular architecture and use of widely available components demonstrate mechanisation of smallholder 

agriculture need not depend on expensive imported equipment. The open firmware design also facilitates 
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straightforward adaptation to additional attachments, such as a precision fertiliser broadcaster or a soil moisture 

probe carrier, as farm-specific needs evolve. 

Future development directions include integration of a solar charging panel on the vehicle canopy to extend 

daily operating range, implementation of a GPS-guided auto-steering system for straight-row accuracy, 

upgrading to a higher-capacity 60 mAh battery for full-day operation without mid-day recharging, and 

deployment of a machine learning model on the ESP32 to detect abnormal motor vibration patterns indicative 

of impending mechanical faults. 
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