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Abstract— This research paper contains an in-depth study of the design and optimization processes for an electric
go-kart prototype focused on at addressing the demand for sustainable transportation alternatives. The essential
target of the undertaking is to design a protected and useful go-kart with an inflexible casing and very much-
mounted powertrain while complying with contest rules. Through a multidisciplinary approach, the group means
comprehending the complexities of vehicle design and creating a model reasonable for customer deals. Key center
regions incorporate upgrading driver solace and security, expanding vehicle execution, and advancing mobility.
The paper subtleties the desigh methodology, division into sub-groups, and joining of trend-setting innovations
like Brushless DC (BLDC) motors, motor controllers, and battery. Also, it talks about the difficulties faced during
the venture, including overheating the motor regulator, and proposes solutions to defeat these difficulties. The
exploration also features electric vehicles' meaning in moderating environmental change and accomplishing
energy autonomy, highlighting the desperation of progressing to reasonable transportation options.
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Introduction
The worldwide basic to progress to practical innovations has become progressively obvious as we wrestle with

the difficulties presented by our reliance on petroleum products and the pressing need to battle environmental
change. During this setting, electric vehicles (EVs) have arisen as an urgent arrangement, offering perfect and
effective transportation options that hold the possibility to change how we move individuals and goods. This study
records our design process in making an electric go-kart model, a microcosm of the more extensive shift towards
manageable transportation. Our undertaking is driven by the acknowledgment of the basic job EVs play in
diminishing greenhouse gas emissions, improving air quality, and advancing energy freedom.

At the core of our methodology lies a guarantee of development, coordinated effort, and adherence to rigorous well-
being norms. We have collected a different group of specialists, each contributing their one-of-a-kind abilities and
points of view to the venture. Through a multidisciplinary approach, we intend to explore the intricacies of vehicle
design, utilizing state-of-the-art innovations to push the limits of execution and efficiency.

Key to our design reasoning is the coordination of cutting-edge parts like Brushless DC (BLDC) motors, motor
controllers, and high-capacity batteries. These components address the foundation of our impetus framework,
empowering us to accomplish unrivaled degrees of force and efficiency while limiting natural effects.

Our design interaction is described by careful meticulousness and a steady quest for greatness. Each sub-group is
entrusted with tending to explicit parts of the vehicle design, going from outline development to electrical
subsystems. Through iterative prototyping and rigorous testing, we try to refine and improve each aspect of our
design, guaranteeing that security, execution, and dependability are principal. The joining of BLDC motors and
motor controllers highlights our obligation to push the limits of electric impetus innovation. These parts convey
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unrivaled execution as well as proposition more noteworthy adaptability and control, empowering us to fit the
driving experience to the extraordinary necessities and inclinations of our clients (Krishnamoorthi, et al., 2021).

As we leave on this excursion towards maintainable portability, we are very cognizant of the difficulties that lie
ahead. From conquering specialized obstacles to exploring administrative systems, we perceive the significance of
cooperation and diligence in understanding our vision of a cleaner, greener future. The design process for an electric
go-kart model fills in as a demonstration of the extraordinary capability of supportable transportation innovations.
By bridging the force of development and coordinated effort, we are making ready for a more reasonable and
evenhanded future for a long time into the future.

I. DESIGN PROCESS

Fig. 1. Process of framework

Selection of Dlmegl:smn CAD Model Desin
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Sketching: The design interaction starts with conceptualization and sketching, where thoughts are interpreted into
unpleasant drawings to envision the general format and parts of the electric go-kart. Sketching fills in as an
imaginative activity to investigate different design prospects and refine ideas before pushing ahead with itemized
arranging.

Selection of materials: After conceptualization, the subsequent stage includes the selection of materials for
developing the different parts of the go-kart. Factors like strength, weight, solidness, and cost are painstakingly
considered during the material selection interaction to guarantee the ideal execution and usefulness of the vehicle.

Dimensions & Calculations: Whenever materials are picked, point-by-point dimensions and calculations are
completed to decide the exact estimations and determinations of every part. This incorporates calculations
connected with underlying honesty, load-bearing limit, optimal design, and other basic factors that impact the
presentation and security of the go-kart.

CAD Model & Analysis: With dimensions and calculations in hand, the design is converted into an exhaustive
Computer-Aided Design (CAD) model utilizing software like SolidWorks. CAD displaying considers making
definite 3D portrayals of the go-kart, working with perception and analysis of individual parts and their
communications.

Design Optimization: The CAD model is exposed to rigorous analysis and optimization to improve execution,
productivity, and security. This includes mimicking different working circumstances, stress tests, and execution
assessments utilizing apparatuses like Limited Component Analysis (FEA) and Computational Liquid Elements
(CFD). In light of the analysis results, iterative design adjustments are made to enhance the go-kart for the most
extreme usefulness and dependability (Porwal, et al., 2020).

Il. FRAME DESIGN

The chassis of the electric go-Kkart fills in as the key construction that offers primary help, houses all vehicle
parts, and guarantees the security of the driver. In our plan cycle, the casing is carefully designed to meet key
contemplations like underlying honesty, weight enhancement, and consistent reconciliation of powertrain parts.

A. Structural Integrity

One of the essential targets in outline configuration is to guarantee strong primary honesty to endure the burdens
and powers experienced during activity. The chassis is intended to disseminate stacks equitably across the casing,
limiting pressure fixations and expected weak spots. To accomplish this, we utilize progressed designing standards
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and recreation devices like Finite Element Analysis (FEA) to investigate the primary exhibition of the casing under
different stacking conditions.

B. FEA Analysis

Assumptions:

Mass of kart (M)= 140 kg

g factor for front impact(gf) = 3.6 m/s?

g factor for rear impact(gr) = 3.6 m/s?

g factor for side impact(gs) = 3.6 m/s?

g=9.81m/s?
Front Impact | Rear Impact | Side Impact
Formula | F=M*gf*g | F=M*gf*s | F=M*ef*g
Results 4944 24N 4944 24N 4944 24N

C. Weight Optimization

Related to underlying respectability, weight streamlining is critical in the outline plan to boost execution and
productivity. Through cautious material choice and plan advancement, we intended to limit the general load of the
chassis without compromising strength or security. AISI 4130 steel was picked as the essential material for its
incredible mix of solidarity, inflexibility, and lightweight properties. By utilizing the high solidarity to-weight
proportion of this composite, we could accomplish huge weight investment funds while keeping up with underlying
honesty and security norms.

D. Integration of Power Components

The go-kart chassis is painstakingly designed to consistently incorporate powertrain parts, for example, the BLDC
motor, motor controller, battery pack, and transmission system. Mounting focuses and connection instruments are
decisively situated inside the casing to guarantee the secure and stable establishment of these parts. Furthermore,
contemplations are made for productive directing of wiring and links to limit impedance and improve space use
inside the chassis (Chandramohan, et al., 2021).

RPECPER-T-v SR -C

Fig 2: Frame (Chassis)

1808



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 45 No. 3 (2024)

I11. STREEGING SYSTEM

The steering system of the electric go-kart assumes a basic part in giving exact control and mobility while
guaranteeing negligible contribution from the driver. In our plan cycle, we focus on the careful designing of parts,
for example, the steering wheel, steering pole, and pitman's arm to meet rigid execution necessities and improve
the general driving experience.

Every part of the steering system is painstakingly designed to upgrade execution and dependability. The steering
wheel, as the essential connection point between the driver and the vehicle, is intended to give ergonomic solace
and responsive input. Contemplations like hold surface, breadth, and shape are fastidiously assessed to guarantee
ideal taking care of attributes.

Outer
wheel

Inner
.
wheel

Center of
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Figure 3: Steering
A. Steering Specifications:
Turning radius (R) = 2.8 m = 2800 mm
Length of kart (L) = 1.88 m = 1880 mm
Width of kart (d) = 1.093m = 1093 mm

Inner Angle Outer Angle
Formula p L 5 L
tand =p—dpz | "% =rtdsn
Results 0; =38.61 degrees | 0, = 29.32 degrecs

The steering bar, which sends steering input from the wheel to the steering instrument, is designed to endure the
powers and loads experienced during activity. Material choice, cross-sectional profile, and mounting focus are
painstakingly considered to limit flex and guarantee exact control.

The pitman's arm, liable for interpreting rotational movement into parallel development, is planned with accuracy
to limit play and guarantee smooth activity. High-level CAD modeling and recreation methods are used to advance
the calculation and aspects of the arm for ideal steering reaction and precision (Abhiteja, et al.,2019).

IVV. BRAKE SYSTEM

The brake system of the electric go-kart is a basic part liable for guaranteeing safe activity and viable halting of
the vehicle. In our plan cycle, we focus on the improvement of brake performance while at the same time
minimizing weight and cost to accomplish a harmony between security, productivity, and affordability.

A. Optimizing Brake Performance
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The essential target of the brake system configuration is to advance slowing down performance to guarantee
fast deceleration and exact control under different driving circumstances. This includes cautious thought of
elements, for example, slowing down force, heat scattering, and responsiveness.

To accomplish ideal slowing-down performance, we utilize a solitary circle brake design mounted at the back hub
of the go-kart. The situation of the brake plate in the 33% place of the hub, restricting the place of the drive train
sprocket, guarantees adjusted weight conveyance and proficient slowing down activity.

Furthermore, the expert chamber, situated at the front close to the brake pedal, is decisively situated to give the
driver simple access and responsive slowing-down control. Nitty gritty estimations are directed to decide the fitting
expert chamber bore size in light of variables, for example, vehicle mass, focus of gravity, and hydraulic pressure
necessities.

B. Minimizing Weight and Cost

In tandem with optimizing brake performance, endeavors are made to limit the weight and cost of the brake
system without compromising security or usefulness. This includes choosing lightweight materials for brake parts,
for example, the brake plate, caliper, and expert chamber while guaranteeing adequate strength and toughness
(Naini, 2021).

C. Specifications and Calculations

Brake Type Single Dises Brake

Components Disc, Calliper, Brake fluid, Hose pipe, Master
tylinder, Pedal

Disc Quter Diameter 2U0mm

Disc Inner Diameter 190mm

Calliper TV5 Apache 200

Brake Fluid Dot3ard

Brake Force 482.26N

Padal Ratio 41

I - 40m > |

S50kmph Okmph

Vehicle Mass = 200kg (with driver)(approx.)
Stopping Distance = 40m
V =50 km/h

=13.889 m/sec

K_.E. of vehicle = %mvz

=19290.43Nm

K.E.= Braking force * Stopping distance

Braking force = 482.26 N

Electrical Subsystem
The electrical subsystem of the electric go-kart is an urgent part that works with power transmission from the
Brushless DC (BLDC) maotor to the wheels, empowering impetus and driving performance. This subsystem is vital
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in directing the efficiency, responsiveness, and in general usefulness of the vehicle. We should dive into the nitty
gritty parts of the electrical subsystem:

A. Brushless DC (BLDC) Motor

The BLDC motor fills in as the essential impetus source, changing electrical energy from the battery into rotational
mechanical energy. It works without the requirement for brushes, bringing about diminished support prerequisites
and further developed efficiency. The motor's plan, including determinations, for example, power yield, force,
voltage, and RPM, is painstakingly chosen to meet the performance necessities of the go-kart.

Figure 4: Motor (CAD)

Figure 1: Motor Speed RPM (graph)
Motor Model: LBC-05B BLDC Motor 2500W

o o o
Series LBC-05B
Power(Wt) 2500
Torque 11

) Peak torque 40 (o]
Rated Current(DC) 38
Peak Current(DC) 100-120
Voltage 48

o o o

B. Motor Controller

The motor controller goes about as the cerebrum of the electrical drivetrain, directing the power conveyance to
the BLDC motor. It controls boundaries like speed, force, and bearing of the pivot, guaranteeing smooth and exact
activity. High-level control algorithms and input components are executed to advance performance and efficiency.

C. Battery Pack

The battery pack fills in as the energy stockpiling unit, giving the electrical energy expected to power the BLDC
motor and other electrical parts. It contains high-limit lithium-particle cells organized in a setup upgraded for
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voltage and energy thickness. Determinations like the ostensible voltage, appraised limit, greatest release current,
and capacity temperature range are basic contemplations in battery choice (Bin, 2022).

Figure 5: Battery (CAD)

Description 48.1V 61Ah li-ion Battery Pack{Inbuilt BMA)
MNominal Voltage 48,1V

Rated Capacity 61Ah

Weight 20kg approx.

Max. Discharge Current 904

Storage Temperature -10 to +45 deg C

Protection circuit{BMS) 135 BMS

Configuration 138 24P(3.7V/2550mAh BAK cell)

Figure 6 : Battery Specfication

D. Power Transmission

The electrical drivetrain communicates power from the BLDC motor to the wheels through a progression of
parts like cogwheels, shafts, and drive belts or chains. The transmission system is intended to give ideal force and

speed qualities for the ideal driving performance.

Kart top speed S50 km/h =13.89 /s
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Figure 7: Circuit Diagram
E. Efficiency and Sustainability

The utilization of an electric drivetrain offers intrinsic benefits as far as efficiency and sustainability contrasted with
conventional gas-powered motors. Electric drive systems produce zero tailpipe discharges and are more energy-
effective, adding to ecological sustainability and diminishing carbon impression.

Figure 2: Motor Efficiency (%)

Overall, the electrical subsystem of the electric go-kart assumes an urgent part in empowering impetus and driving
performance. Through the reconciliation of cutting-edge parts, for example, BLDC motors and motor controllers,
combined with proficient power transmission systems, the electrical drivetrain guarantees ideal efficiency, kill
switch, MCB, responsiveness, and sustainability in the activity of the go-kart (Olund, 2014).

Challenges & Solution
During the venture, a critical test emerged because of the overheating of the motor controller, particularly in

warm weather patterns. This represented a danger to the general performance and unwavering quality of the electric
go-kart. To resolve this issue, a powerful cooling system was formulated, incorporating temperature sensors and
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cooling fans constrained by a microcontroller. By persistently checking the temperature of both the endless motor
controllers, this arrangement successfully directed heat levels, forestalling overheating and guaranteeing ideal
performance under changing natural circumstances (Grunditz, and Jansson, 2009).

The execution of the cooling system demonstrated instrumental in settling the overheating issue experienced during
the venture. By proactively overseeing temperature levels, the system defended the respectability of basic parts,
subsequently upgrading the dependability and life span of the electric go-kart. This imaginative arrangement
represents our obligation to conquer difficulties through mechanical advancement and highlights the significance
of thermal management in the plan and activity of electric vehicles.

Figure 8: Circuit Diagram

Conlusion
In the end, the plan and improvement of the electric go-kart address a vital step towards sustainable

transportation arrangements, emphasizing the reconciliation of trend-setting innovations, for example, BLDC
motors, motor controllers, and high-limit batteries. Through careful planning, designing, and inventive critical
thinking, we have tended to scratch difficulties including overheating of the motor controller, guaranteeing ideal
performance, unwavering quality, and security of the vehicle. By focusing on efficiency, performance, and
ecological sustainability, the electric go-kart fills in as a demonstration of the capability of electric vehicles in
reforming the auto business, preparing for a cleaner, green future.
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