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Abstract 
The increasing demand for eco-friendly and energy-efficient transportation systems has led to the development of electric vehicles 

as a sustainable alternative to conventional fuel-based vehicles. This project focuses on the fabrication and implementation of an 

electric go-kart considering aerodynamic structure and standard design dimensions to improve performance, efficiency, and 

stability. The work involves the design and fabrication of a lightweight chassis, along with the integration of essential components 

such as a Brushless DC (BLDC) motor, battery pack, motor controller, and power transmission system. Standard dimensions and 

safety considerations were followed during the fabrication process to ensure structural integrity and proper weight distribution. 

Special emphasis was given to aerodynamic design by incorporating streamlined body features to reduce air resistance and improve 

airflow characteristics. 

The fabricated prototype was tested under real operating conditions to evaluate its performance in terms of speed, acceleration, 

energy consumption, and stability. The results obtained from experimental testing indicate that the go-kart operates efficiently with 

smooth power delivery and satisfactory performance. The aerodynamic considerations contributed to reduced drag and improved 

overall efficiency. This project demonstrates the practical implementation of electric vehicle technology combined with 

aerodynamic design principles. It provides valuable insights into fabrication techniques, system integration, and performance 

evaluation. The developed electric go-kart can serve as a foundation for further research and development in the field of sustainable 

and efficient transportation systems. 
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1. Introduction: 
The increasing demand for sustainable and energy-efficient transportation has encouraged the development of electric vehicles in 

various sectors, including small-scale mobility solutions such as go-karts. This project focuses on the fabrication and 

implementation of an electric go-kart while considering aerodynamic structure and standard design dimensions. The aim is to design 

a lightweight, efficient, and safe vehicle that demonstrates the practical application of mechanical engineering principles, including 

vehicle dynamics, aerodynamics, material selection, and electric propulsion systems. 

Unlike conventional fuel-powered go-karts, electric go-karts offer advantages such as reduced emissions, low noise, minimal 

maintenance, and improved energy efficiency. Standard dimensions are followed to ensure driver safety, stability, and proper weight 

distribution. The chassis design, steering mechanism, braking system, and electric drive components are carefully selected and 

integrated to achieve reliable operation. 

The outcome of this project provides practical knowledge in manufacturing techniques, electric vehicle technology, and 

aerodynamic design considerations. This study also highlights the importance of eco-friendly transportation solutions and 

demonstrates how engineering innovation can contribute to sustainable mobility. 

 

 

2. Problem Definition: 
The increasing demand for environmentally friendly and energy-efficient transportation has led to the development of electric 

vehicles as an alternative to conventional internal combustion engine–based systems. However, the performance of small electric 

vehicles such as go-karts is often limited by high energy consumption, limited battery capacity, and lack of optimized design. 

One of the key challenges in the development of an electric go-kart is the integration of mechanical and electrical systems 

while maintaining efficiency, safety, and structural stability. Therefore, it is essential to design and fabricate the go-kart 

according to standard dimensions and engineering practices. Another major issue is the lack of aerodynamic consideration 

in conventional go-kart designs. High aerodynamic drag and turbulent airflow increase resistance, resulting in reduced speed and 
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higher energy consumption. Additionally, there is a need for a practical approach that combines fabrication techniques with 

aerodynamic design principles to develop a reliable and efficient prototype. 

Therefore, the problem addressed in this project is to fabricate and implement an electric go-kart using standard dimensions 

while incorporating aerodynamic features to reduce drag and improve performance. This project seeks to bridge the gap 

between theoretical design and practical implementation by developing a functional, aerodynamically efficient electric go-kart 

suitable for educational and experimental purposes. 

 

 

3. Objectives of the Project 
The primary objective of this project is to fabricate and implement an electric go-kart prototype by incorporating aerodynamic 

design features and maintaining standard dimensions to achieve improved performance, efficiency, and safety. 

The specific objectives of the project are as follows: 

• To design and fabricate a functional electric go-kart chassis using standard dimensions and suitable materials.  

• To ensure structural strength, stability, and safety of the chassis under operating conditions.  

• To select and integrate key components such as BLDC motor, battery, controller, and transmission system.  

• To develop an efficient power transmission system using chain and sprocket mechanism.  

• To incorporate aerodynamic features such as streamlined body structure and reduced frontal area to minimize air resistance.  

• To implement proper weight distribution for improved balance and handling.  

 

 

4. Research Methodology 
The research methodology adopted in this project involves a systematic approach for the design, fabrication, implementation, and 

performance evaluation of an electric go-kart with aerodynamic considerations. The methodology integrates theoretical design 

principles with practical fabrication and testing. 

1. Literature Review 

A detailed review of existing research papers, journals, and technical resources related to: 

• Electric vehicles and go-kart design  

• Aerodynamics and drag reduction techniques  

2. Conceptual Design 

A conceptual layout of the go-kart was developed considering: 

• Chassis geometry and standard dimensions  

• Placement of motor, battery, and controller  

• Driver seating and ergonomics  

• Aerodynamic structure (streamlined design, reduced frontal area) 

3. Design Calculations 

Basic design calculations were performed to determine: 

• Motor power requirements  

• Torque and speed  

• Gear ratio  

• Load conditions  

4. Component Selection 

Appropriate components were selected based on design requirements: 

• Motor: BLDC motor for high efficiency  

• Battery: Lithium-ion battery for energy storage  

• Controller: Speed control and power regulation  

• Transmission: Chain and sprocket system  

5. Fabrication of Chassis 

• Mild steel pipes were cut according to design dimensions.  

• Welding was performed to assemble the chassis frame.  

• Grinding and finishing were carried out for safety and aesthetics.  

6. Assembly and Implementation 

• All components were mounted on the chassis.  

• Electrical wiring and connections were completed.  

• Steering, braking, and wheel systems were installed.  

7. Performance Testing 

The fabricated go-kart was tested under real operating conditions to evaluate: 

• Speed and acceleration  

• Battery performance (voltage and current)  

• Stability and handling  

• Braking efficiency  

8. Aerodynamic Evaluation 
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• The effect of aerodynamic structure was analyzed based on vehicle performance.  

• Observations were made regarding airflow behavior, stability, and resistance.  

 

 

5. OBSERVATION 
 

Parameter Observed Value Performance Remarks 

Initial Acceleration (0–20 m) ~5–6 seconds Good starting torque due to 2.8:1 gear ratio 

Top Speed 
~45–50 km/h 

Limited by motor RPM and controller 

Braking Distance ~3–4 meters Disc / hydraulic brakes effective 

Battery Voltage Sag ~2–3 V Observed during full throttle 

Motor Temperature ~50–55 °C Safe for continuous operation 

Properties (AISI 1018): 
• Tensile strength (ultimate): 440MPa 
• Tensile strength (yield): 370MPa 
• Modulus of elasticity: 205GPa 
• Bulk modulus: 140GPa 

Ergonomics  
SR.NO. Parameter  Value  
1. Vehicle length  72 Inch 
2. Vehicle Width  44 Inch 
3. Wheel Base  1054.1 mm 
4. Chassis material AISI 1018 
5. Tube Dimensions  OD:25.4 mm  

ID 23.4 mm 
6. Chassis Weight  8.84 Kg 
7. Total Vehicle Weight 

(approx.) 
150 Kg 

8. Ground Clearance 2 In 
9. Battery 12 V (Qty 4) 
10. Max. Speed  
11. Acceleration (Avg) 3.454 m/s2 

12. Brake Disc 
13. Steering  Pitman 
14. Tyre  Slick Tyres 
15. Diameter of the tyre Front: 254 

mm 
Rear: 279.4 
mm 

w= 140kg 
r=(0.1397m) 
v= 40 Km/hr 
  =11.1m/s 
T=5 sec 
Cr=0.015 
Force Calculate 
Rolling Resistance Coefficient 
Cr=(Fr)/(wXg) 
Cr=(20.60)/(140X9.81) 
Cr=0.015 
Rolling Resistance Force 
Fr= CrXwXG 
Fr=0.015X140X9.81 
Fr=20.60N 
Acceleration Force 
Fa=(wXv)/t 
Fa=(140X11.1)/5 
Fa=333N 
Total Force Required 
Ftotal=fr+fa 

Ftotal=20.60+333 

Ftotal=3353.6 
Torque Required at Wheel 
TWheel= FtotalXr 
TWheel=353.60X0.1397 
TWheel=49.39Nm 
 
Brake System 
 

Parameter Stunner 

Max. Power 3000-4000 rpm 

Max. Torque 25 – 35 Nm 

 
Gear Ratio 
Gear Ratio(G) Tells HON many times the motor 
rotator compared to the wheel 
G=(Nmotor)/(Nwheel)     (N – r.p.m) 
Wheel RPm 
Nwheel=(V)/(2πr) X 60  
Nwheel=(11.1)/(2πX0.135)X 60 
Nwheel=785.164 r.p.m 
Motor RPM 3000 RPM 
G=(3000)/(785.164) 
G=3.82 ~ 4 
G=4:1 
Motor Torque Selection  
Gear Ratio G=4 (assume) 
Efficiency=η=0.9 
Tmotor=(Twheel)/(G X η) 
Tmotor=(49.39)/(4 X 0.9) 
Tmotor=13.719 
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Future Scope of the Project 

Future Scope of the Project 

The present project on the fabrication and implementation of an electric go-kart with aerodynamic considerations demonstrates the 

feasibility of developing an efficient and eco-friendly small-scale electric vehicle. However, there are several areas where further 

improvements and advancements can be made to enhance performance, efficiency, and practical applicability. 

1. Advanced Battery Technology 

• Implementation of high-capacity lithium-ion batteries to increase driving range.  

• Use of solid-state batteries for improved safety and energy density.  

• Integration of fast-charging systems to reduce charging time.  

2. Lightweight Materials 

• Replacement of mild steel with aluminum alloys or composite materials to reduce weight.  

• Use of carbon fiber components for improved strength-to-weight ratio.  

3. Solar-Assisted Charging 

• Installation of solar panels for auxiliary charging.  

• This will enhance sustainability and reduce dependency on external power sources.  

4. Real-Time Data Acquisition and Testing 

• Use of sensors and data acquisition systems for real-time performance analysis.  

• Comparison of experimental and theoretical data for better validation. 

 

.Conclusion 
The project titled “Fabricating and Implementing the Electric Go-Kart Considering the Aerodynamic Structure with 

Standard Dimensions” was successfully completed with the objective of developing a functional, efficient, and safe electric go-

kart prototype. The study focused on combining proper fabrication techniques with aerodynamic design principles to improve 

overall vehicle performance. A lightweight and structurally strong chassis was designed and fabricated using standard dimensions 

to ensure stability, safety, and proper weight distribution. Key components such as the Brushless DC (BLDC) motor, battery, 

controller, and transmission system were carefully selected and integrated to achieve reliable operation and efficient power delivery. 

Special emphasis was placed on incorporating aerodynamic features in the design to reduce air resistance. The streamlined structure 

helped in improving airflow around the go-kart, resulting in reduced drag and enhanced performance. The fabricated prototype was 

tested under real operating conditions to evaluate parameters such as speed, acceleration, energy consumption, and handling 

characteristics. The experimental results indicated that the go-kart performed satisfactorily, with smooth operation, stable control, 

and efficient energy utilization. Minor variations between theoretical and experimental values were observed due to practical factors 

such as frictional losses and environmental conditions; however, these were within acceptable limits. 

The developed electric go-kart serves as a practical model for understanding design, fabrication, and testing processes in mechanical 

and automotive engineering. In conclusion, this study provides a strong foundation for further advancements in electric vehicle 

design and highlights the potential for developing more efficient, sustainable, and high-performance transportation solutions. 
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