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1. [bookmark: _Toc169601199]Introduction
1.1 [bookmark: _Toc169601200]Background
· Overview of kitesurfing and the significance of board design
· An explanation of the application of structural analysis and fluid dynamics to kitesurf board performance
1.2 [bookmark: _Toc169601201]Objectives
· To analyse the fluid flow around a kitesurf board using Reynolds number
· To discuss boundary flow, separation, and turbulence around the board
· To assess the effects of building the board with carbon fibre reinforced plastic (CFRP)
· To investigate modelling methods for structural forces and fluid flow simulation
· To suggest an experimental setup for verifying the outcomes of simulations
2. [bookmark: _Toc169601202]Reynolds’ Number and Fluid Flow [Task 1]
2.1 [bookmark: _Toc169601203]Definition and Importance of Reynolds’ Number
In fluid mechanics, the Reynolds’ number (Re) is a dimensionless quantity that is used to forecast the flow regime in various fluid flow scenarios. It is defined as the ratio of inertial forces to viscous forces and is given by the formula:u = flow speed
ρ = density
μ = dynamic viscosity
L = linear dimension


This parameter is essential for identifying a fluid's flow regime and differentiating between turbulent and laminar flow. At low Reynolds numbers, the flow tends to be laminar, characterised by smooth and predictable motion, while at high Reynolds numbers, turbulence dominates, leading to chaotic and irregular flow patterns (Sinchitullo et al., 2022).
	Low Reynolds’ Number
	High Reynolds’ Number

	High viscous forces
	Low viscous forces

	Low inertial forces
	High inertial forces

	High viscosity
	Low viscosity

	Low velocity
	High density

	Low length
	High velocity

	LAMINAR FLOW
Re = 0 – 2000
	TURBULENT FLOW
Re > 2000


[bookmark: _Hlk169096821][Table 1] (Adapted from Introduction to Fluid Flow, by Kelvin Lake, 2024. pg 12)
The Reynolds number is crucial to fluid mechanics because it may be used to anticipate when a flow will become turbulent or laminar. A thorough understanding of a flow's Reynolds number is necessary for many technical applications, including the construction of pipelines, aeroplanes, and in this instance, kiteboards. The Reynolds number is crucial in identifying the kind of flow pattern the fluid around the kiteboard experiences in the context of building a kiteboard and evaluating fluid flow. By analysing the Reynolds number, engineers and designers can optimise the shape and design of the kiteboard to ensure efficient performance and stability in different flow conditions (Sinchitullo et al., 2022).
2.2 [bookmark: _Toc169601204]Influence of Reynolds Number on Fluid Flow Around the Board
The Reynolds number significantly influences the fluid flow characteristics around a kitesurf board, determining whether the flow remains laminar, transitions to turbulence, or becomes fully turbulent. 
[bookmark: _Hlk168991336]At low Reynolds numbers (typically Re < 2000), the flow around the board is predominantly laminar, characterised by smooth flow lines, low drag, and a thin boundary layer. Laminar flow exhibits orderly and predictable patterns, with minimal mixing between fluid layers due to the dominance of viscosity over inertial forces (Morris et al., 1997). This can be seen in figure 1.
As the Reynolds number increases and falls within the range of approximately 2000 to 4000, the flow transitions between laminar and turbulent, resulting in intermittent turbulence and increased drag forces (Oliveira, 2003). Changeable flow patterns, an unstable boundary layer, and variable drag from turbulent patches that sporadically increase skin friction and pressure drag are characteristics of this transitional flow. 
[image: ]At high Reynolds numbers (typically Re > 4000), the flow around the kitesurf board becomes fully turbulent, characterised by chaotic and disordered fluid motion. Increased mixing from turbulent flow results in increased mass, heat, and momentum transfer rates. Higher surface friction and pressure drag result from the boundary layer becoming thicker and more likely to separate from the flow, especially at locations where unfavourable pressure gradients are present. A turbulent flow pattern can also be seen below in figure 1.
Figure 1.


2.3 [bookmark: _Toc169601205]Estimation of Reynolds Number for the Kitesurf Board
To estimate the Reynolds number for the fluid flowing around the kitesurf board, we can use typical values for the board's dimensions, the speed at which it moves through the water, and the properties of seawater. For example:
· Characteristic length L: Length of the board (e.g., 1.6 meters)

· Fluid velocity u: Speed of the board (e.g., 10 meters per second)

· Density of seawater ρ: Approximately 1025 kg/m³

· Dynamic viscosity of seawater μ: Approximately 0.001 kg/(m·s)


[bookmark: _Hlk168987411]




From this, we can see that the Kitesurf board is Turbulent Flow.





3. [bookmark: _Toc169601206]Boundary Layer and Turbulence [Task 2]
3.1 [bookmark: _Toc169601207]Definition of Boundary Layer
A boundary layer is defined as the flow region next to a solid boundary where the flow field is affected by the presence of the boundary. The concept was originally introduced by Ludwig Prandtl (1904). In a boundary layer, momentum is gained from the main stream (or free stream) and contributes to the boundary layer growth. At the boundary, the velocity is zero. (Amos Madhlopa,2022)
3.2 [bookmark: _Toc169601208]Boundary Layer Separation and Turbulence
Adverse pressure gradients cause the flow to separate from the board's surface, which causes flow reversal and the formation of a separated zone. This process is known as boundary layer separation. Studies on laminar boundary layer separation have shown that the separated shear layer undergoes transition via oblique modes and vortex-induced breakdown, eventually reattaching as turbulent flow (Alam & Sandham, 2000). Investigating the structure and dynamics of separation bubbles can provide insights into improving the board's aerodynamic characteristics and reducing drag. 
Turbulence plays a significant role in boundary layer separation and reattachment processes. Research on turbulent boundary layer separation has highlighted the importance of controlling low-amplitude disturbances to reduce separation bubbles and enhance aerodynamic performance (Rist & Augustin, 2006). Understanding the shift from laminar to turbulent flow in separated regions is essential to minimise negative impacts on the aerodynamic efficiency and stability of the board.Figure 2.

See below figure 2., Below is a sketch from myself, where boundary layer separation and turbulence points may occur within this situation.
[image: ][image: ]



3.3 [bookmark: _Toc169601209]Design Considerations
3.3.1 [bookmark: _Toc169601210]Aerodynamic Shape
A kiteboard's aerodynamic design is a key factor in determining its performance attributes. Studies on aerodynamic shape optimisation have shown that the design of the board's contours, curvature, and overall geometry significantly affect its aerodynamic efficiency (Lyu et al. 2015). Designers can increase the board's speed and manoeuvrability by optimising the shape to reduce drag and increase lift, which will eventually improve the rider's performance and enjoyment on the water.

3.3.2 [bookmark: _Toc169601211]Surface Finish
Aerodynamic performance of a kiteboard can be affected by its surface quality, namely by its smoothness and roughness. It has been shown through research on the impact of surface polish on aerodynamics that decreasing surface roughness is crucial for lowering drag and enhancing laminar flow generally. To increase speed and stability when kiteboarding, a smooth surface finish can help minimise skin friction drag and encourage streamlined airflow.

3.3.3 [bookmark: _Toc169601212]Influence on Performance
A kiteboard's aerodynamic shape and surface finish work together to affect its overall speed, manoeuvrability, and efficiency. Superior aerodynamic design can result in more control, speed, and stability on the water. This includes sculpting the board to minimise drag and refining the surface finish to maximise airflow. This optimisation involves sculpting the board to minimise drag and refining the surface finish to maximise airflow, ultimately improving aerodynamic efficiency and manoeuvring capabilities (Chen et al., 2016). 
In conclusion, the aerodynamic shape and surface finish of a kiteboard are critical design considerations that directly impact its performance on the water. By optimising these aspects, designers can enhance aerodynamic efficiency, reduce drag, and improve overall manoeuvrability, ultimately providing riders with a superior kiteboarding experience.
4. [bookmark: _Toc169601213]Material Considerations: Carbon Fiber Reinforced Plastic (CFRP) [Task 3]
4.1 [bookmark: _Toc169601214]Properties of Carbon Fiber Reinforced Plastic
4.1.1 [bookmark: _Toc169601215]Strength-to-weight Ratio
A material's strength in relation to its weight is expressed as its strength-to-weight ratio. It is essential to the functionality of sports equipment like kitesurf boards, where little weight and high strength are preferred. 

· High Strength: CFRP has a tensile strength that is exceptional and frequently greater than that of conventional materials like steel and aluminium.
· Low Weight: CFRP is significantly lighter than metals, which helps in reducing the overall weight of the kitesurf board.

4.1.2 [bookmark: _Toc169601216]Durability and Fatigue Resistance
Carbon Fiber Reinforced Plastic (CFRP) is a material known for its exceptional durability, making it a preferred choice for kitesurf boards that are exposed to harsh conditions and demanding usage (Liu et al., 2015). CFRP demonstrates high resistance to wear and tear, mechanical abrasion, and impact, ensuring that kitesurf boards can withstand repeated stresses from water impact, rough handling, and environmental exposure (Liu et al., 2015). Moreover, CFRP's environmental resistance properties, including corrosion resistance, UV degradation resistance, and resistance to chemical exposure, make it particularly suitable for marine environments where boards are exposed to saltwater, sunlight, and various contaminants (Liu et al., 2015).
In terms of fatigue resistance, CFRP excels in withstanding cyclic loading without experiencing failure, a critical property for kitesurf boards subjected to repetitive stresses during use (Song et al., 2019). CFRP's excellent fatigue strength allows it to endure repeated flexing, bending, and impacts without compromising its structural integrity, crucial for withstanding dynamic loads during kitesurfing manoeuvres (Song et al., 2019). CFRP preserves its performance attributes over time, as opposed to certain materials that deteriorate with continuous use. This means that it will always be rigid, flexible, and responsive. Additionally, CFRP's composite structure is less prone to microcrack formation under cyclic loading compared to other materials, reducing the risk of sudden failures and enhancing the overall safety of the board (Song et al., 2019).
4.1.3 [bookmark: _Toc169601217]Corrosion Resistance
When choosing materials for kitesurf boards, corrosion resistance is an important consideration, especially in maritime locations where exposure to seawater and other corrosive substances is frequent. Because of its well-known ability to withstand corrosion, carbon fibre reinforced plastic, or CFRP, is a great option for these kinds of applications. CFRP's ability to resist environmental degradation and corrosion, coupled with its high strength-to-weight ratio, establishes it as a preferred material for structures exposed to harsh conditions (Liu et al., 2015).
4.2 [bookmark: _Toc169601218]Historical Development of CFRP in Sports Equipment
Sports equipment has been using Carbon Fibre Reinforced Plastic (CFRP) for a long time. This development has been characterised by improvements in production processes and material qualities. Due to its excellent strength-to-weight ratio, CFRP was first used in the aircraft sector; however, cost and manufacturing complexity presented issues taking this to a smaller scale.
By the 1980s, CFRP started to be integrated into high-performance sports equipment, such as tennis rackets, bicycles, and golf clubs, offering enhanced performance due to its lightweight and robust characteristics (Bergant et al., 2023). Early adopters of CFRP in tennis rackets included Wilson and Prince, whose designs were more powerful and lighter than those made of more conventional materials.
Modern sports including car racing, cycling, and water sports began to use CFRP in the 1990s as a result of improvements in manufacturing processes that reduced costs and increased accessibility. CFRP was used by companies like Trek and Specialised to develop lighter and stronger bicycle frames (as seen in Figure 3.), which revolutionised professional riding. In water sports, CFRP was used to improve strength, flexibility, and performance by reducing weight in rowing shells and sailing masts.Figure 3.

[image: ]




4.3 [bookmark: _Toc169601219]Future Developments in CFRP Technology
Looking ahead, the future of Carbon Fiber Reinforced Plastic (CFRP) in sports equipment is set to advance through the development of hybrid composites and a focus on sustainability. Hybrid composites, which combine CFRP with advanced materials like Kevlar and graphene, aim to enhance performance by leveraging the unique properties of each component, leading to even lighter, stronger, and more durable equipment (Xu & Mansori. 2016). These innovations are expected to drive the creation of sports gear that offers superior performance characteristics. Furthermore, attempts to increase CFRP's recyclability and lessen the environmental impact of its production methods are being made with the goal of making it more sustainable. The implementation of sustainability efforts is vital to maintain CFRP's position as a top material in sports equipment, balancing environmental responsibility with excellent performance.
5. [bookmark: _Toc169601220]Modelling Techniques for Fluid Flow and Structural Forces [Task 4]
5.1 [bookmark: _Toc169601221]Computational Fluid Dynamics (CFD)
[image: ][Table 2]
5.2 [bookmark: _Toc169601222]Finite Element Analysis (FEA)
[image: ][Table 3]
5.3 [bookmark: _Toc169601223]CFD and FEA – Deeper Analysis
To improve the efficiency of FEA and CFD in kiteboard design, it is essential to assess the assumptions and constraints that these models have. For example, CFD frequently makes assumptions about steady states or leaves out small fluid interactions, which might cause errors when compared to actual situations. Accuracy can be greatly increased by addressing these problems with sophisticated turbulence models and thorough validation using experimental data. Comparably, the quality of the input data—such as material qualities and boundary conditions—has a significant impact on FEA models. We can reduce the possibility of errors by improving these inputs and regularly verifying against real prototypes.
Applications of CFD and FEA in the real world offer important new perspectives on their effectiveness. CFD has been used extensively in the aerospace industry to design aircraft wings, which has resulted in significant increases in aerodynamic efficiency. Similar to other industries, the automotive sector has profited from FEA. It is used in accident simulations to improve car safety by precisely forecasting deformation patterns. These achievements highlight the promise of these methods in the context of kiteboard design, where it is critical to maximise both structural and aerodynamic performance. The advantages and disadvantages show this above in Table 2 and Table 3.
Using a hybrid modelling technique that combines FEA and CFD provides a complete answer for kiteboard design. By enabling the simultaneous optimisation of structural and aerodynamic characteristics, hybrid modelling guarantees that the kiteboard operates at its best under a variety of circumstances. According to studies, kiteboards made with hybrid modelling approaches have better handling and are more durable (Smith & Jones, 2020). This strategy is both economically beneficial and scientifically sound because it reduces the need for physical prototyping over time and improves product performance, which makes the upfront cost of sophisticated simulation technologies worthwhile. For CFD and FEA, there can be significant setup costs initially, but there is a significant return on investment. Reduced requirement for physical prototypes, financial savings from less experimental testing, and the possibility of market-leading performance are some of the long-term advantages. Kiteboard producers, for example, can quickly iterate on designs and go from concept to production with confidence in the board's performance by integrating these technologies.
Reflecting on the current analysis, there are still areas for future research and improvement. Future efforts could explore the integration of machine learning techniques to further enhance prediction accuracy and reduce computational costs. Additionally, expanding the validation datasets with more diverse real-world conditions could help refine the models further. This forward-looking approach ensures that the methodologies remain cutting-edge and continue to deliver high-value insights for kiteboard design. 
[image: ]Building on the advantages of CFD, the subsequent section explores the role of FEA in structural analysis. By integrating these methods, hybrid modelling offers a holistic approach that addresses both fluid dynamics and structural integrity. This iterative process, illustrated in Figure 4, involves using CFD results to inform FEA simulations, leading to optimised design iterations that balance performance and durability. Figure 4.




5.4 Estimation of Forces Exerted on the KiteboardExample Values, Based on a 1.6m x 1.0m x 0.3m Kiteboard.

5.4.1 [bookmark: _Toc169601225]Drag and Lift Forces
Drag Force= Drag Force
= Lift Force
 = Drag Coefficient: 0.12
 = Lift Coefficient: 0.8
 = Atmospheric Pressure = 101325
ρ = Density: 1025kg/m2
[bookmark: _Hlk169589659]V = Velocity: 10m/s
[bookmark: _Hlk169599101]V1 = V Pressure Side: 7m/s
A = Area: 1.6m2



 9,840 N

Lift Force


 65,600 N
5.4.2 [bookmark: _Toc169601226]Pressure Distribution
Pressure at Pressure Side


 Pa

Stagnation Point Pressure


 Pa
6. [bookmark: _Toc169601227]Experimental Validation [Task 5]
6.1 [bookmark: _Toc169601228]Prototype Development – Materials and Manufacturing Techniques
For the prototype development of the kitesurf board, Carbon Fiber Reinforced Plastic (CFRP) is the chosen material due to its exceptional strength-to-weight ratio, durability, and fatigue resistance (Swolfs et al. 2018). High-modulus carbon fibres and epoxy resin that have been optimised for fibre orientation will be used in the prototype to improve important structural characteristics. 
Using vacuum bagging or autoclave techniques, curing will be done to obtain the required material qualities. The prototype will go through finishing and quality inspection after curing. During testing in controlled conditions like wind tunnels or water flumes, real-time data will be collected using embedded sensors like strain gauges and pressure sensors. To make sure the kitesurf board satisfies all performance requirements, the CFD and FEA simulation results will be checked with the experimental data on pressure distribution, lift, drag, and structural reaction.
6.2 [bookmark: _Toc169601229]Laboratory Testing– Wind Tunnel + Water Channel
Both a wind tunnel and a water channel will be used for laboratory testing to assess the kitesurf board's aerodynamic and hydrodynamic performance. The prototype will be subjected to a range of wind speeds and angles of attack in the wind tunnel. Force sensors, pressure sensors, and high-speed cameras will be used to assess lift and drag, pressure distribution, and flow visualisation. In a similar vein, the water channel testing will replicate actual water flow conditions by utilising instruments for flow visualisation and underwater pressure sensors to collect extensive data on hydrodynamic forces and pressure distribution. 
Using embedded sensors, real-time data collection on lift, drag, pressure distribution, and structural response will be done throughout these tests. 
[image: Sebastian Steudtner, 2023, Porsche AG][image: ]The CFD and FEA models will be improved and validated using the knowledge gathered from this comparison study to make sure they appropriately depict the kitesurf board's performance. The board's design will be optimised for real-world situations because of iterative testing and simulation changes leading to the convergence of a trustworthy model.
Figure 5.
Figure 6.


6.3 [bookmark: _Toc169601230]Data Acquisition Methods
[bookmark: _Toc169601231]The performance of a kitesurf board can be evaluated using advanced flow visualisation software and embedded sensors. Pressure sensors map the pressure distribution across the board's surface, while force sensors measure lift and drag forces. Strain gauges monitor structural deformation and provide real-time stress response data. Particle Image Velocimetry (PIV) and high-speed cameras capture velocity fields and flow patterns to visualise the board's interactions with fluid flow (Grant, 1997). 
To ensure comprehensive data collection and analysis, sensor data and visualisations are integrated and synchronised through a real-time data collection system. This system continuously gathers and processes data for in-depth analysis. By comparing the collected data with Computational Fluid Dynamics (CFD) and Finite Element Analysis (FEA) simulations, designers focus on metrics such as pressure distribution, lift, drag forces, and structural responses. Discrepancies between simulation and experimental data refine and enhance the models, ensuring accurate representation and optimisation of the kitesurf board's performance (Grant, 1997). The integration of advanced flow visualisation tools and sensor technologies provides a holistic understanding of the kitesurf board's behavior in fluid flow environments. By combining experimental data with simulation results, designers iteratively improve the board's design, leading to enhanced performance, efficiency, and maneuverability on the water.
Correlation of Experimental Data with Simulation Results
· Data Comparison
The experimental data gathered from wind tunnel and water channel testing will be compared with simulation findings to validate the CFD and FEA simulation models. We'll examine important performance indicators like lift and drag forces, pressure distribution, and structural responses. We can find areas of substantial connection and differences by superimposing experimental and simulated data. This comparison will aid in ensuring that the simulations faithfully replicate the circumstances and output of the actual world.
· Analysis of Discrepancies
We are going to investigate any inconsistencies between the results of the simulation and the experimental data carefully. Possible reasons include be inaccurate experimental design, unaccounted-for environmental conditions, or assumptions made in the simulations. It could be required to make changes to the simulation models to increase their accuracy. The iterative process of testing and improving results in a more validated and dependable kitesurf board model.
· Model Refinement and Validation
[image: ]The simulation models will be improved to resemble the experimental data more closely considering the comparison study. To improve model accuracy, parameters such fluid dynamics settings, boundary conditions, and material properties will be changed. To make sure the improved models accurately depict the kitesurf board's performance, they will next be verified against the experimental findings. The board's performance in real-world scenarios depends on the correlation process, which is crucial for design optimisation.
Figure 7.





7. [bookmark: _Toc169601232]Conclusion
In this report, we explored the structural and fluid analysis of a kitesurf board, with a focus on understanding the impact of Reynolds number, boundary layer behaviour, and material selection. The Reynolds number's significance in fluid dynamics was discussed, highlighting its influence on flow patterns around the board. We examined boundary flow and separation, explaining how turbulence and design choices affect performance. The proposed use of Carbon Fiber Reinforced Plastic (CFRP) was analysed, demonstrating its benefits in strength, weight, durability, and fatigue resistance. This information was discussed from (Liu et al., 2015) in the CFRP section of the document.
We went into detail about the process of experimental validation, which included creating prototypes and testing them in water channels and wind tunnels. It was underlined how crucial it is to acquire reliable data using embedded sensors and tools for flow visualisation. In conclusion, we presented the correlation between simulation results and experimental data, highlighting the iterative process of model validation and refinement to make sure the kitesurf board's design satisfies performance requirements.
Overall, this all-encompassing method that combines FEA, CFD, and experimental validation offers a strong framework for kitesurf board optimisation. We can securely refine and confirm the board's design by combining simulations with real-world testing, making sure it operates effectively and dependably under a variety of circumstances. This concept directs future advancements in high-performance sports equipment while also improving our understanding of fluid-structure interactions.
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Advantages

Disadvantages

‘Accurate Simulations: Using sophisticated flow

patterns and interactions, CFD produces precise and

in-depth simulations of the fluid flow surrounding the
iteboard

igh Computational Cost: CFD simulations,
particularly those involving high-fidelity models,
demand a substantial investment of time and
computer power.

Visualisation: Enables more in-depth representations
of flow fields, pressure distribution, and turbulence,
which improves comprehension and design

op ion

Complex Setup: It can be dificull and fime-consuming
to set up a CFD simulation without sufficient
knowledge of fluid dynamics and software

Optimisation: By switll and eficiently analysing
several design terations, CFD can be used to
optimise the kiteboard's shape and design

Validation Required: To guarantee correctness, CFD
results must be verified using experimental data,
which could require more testing / money

Cost-effective: Lowers the requirement for wind tunnel
testing and tangible prototypes, saving money during
the early phases of design

‘Assumptions and Simplfications: CFD models
frequently call for assumptions and simplifications that
might not accurately reflect real-world circumstances

Predictive analysis: Makes t possible {o forecast
performance under a range of circumstances,
including varying attack angles and speeds. This aids
in planning for peak performance

User-Dependent Accuracy: The user's level of
experience, the calibre of the input data, and the
mesh creation all have a significant impact on the
accuracy of CFD outputs.

Flexibility: Capable of imitating various cimatic
conditions without requiring physical alterations, and
readily adjusted to design changes.

Tnitial Setup Cost Small teams or projects may find it
diffcult to afford the high intial costs of the gear and
software licences needed to execute CFD simulations.

Non-Intrusive Testing: Using computational fluid
dynarmics (CFD). luid flow can be studied in an
intrusive manner without compromising the integrity of
the physical prototype or model.

Possibiliy of Over-Reliance: Without adequate
experimental validation, there is a chance that
simulations will be relied upon excessively. which
could result in inaccurate results.
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Advantages

Disadvantages

Detalled Structural study: FEA helps optmise material
utiisation and design by providing accurate study of
stress, strain, and deformation in the kiteboard

Fiigh Computational Demand: Necessfates a large
amount of computing power, particularly for intricate
models with fine meshes

Design Optimization: Allows for iterative testing and
refinement of designs, leading to improved
performance and dura

Complexiy of Setup: Creating a FEA model requires
in-depth understanding of the load situations,
boundary conditions, and material properties. This
process can be laborious and complex

Predictive Capabiies: Predicts how the Kiteboard will
respond to various forces and environmental
conditions, enhancing safety and performance.

Cost of Software and technology: For smaller projects.
the high upfront costs associated with FEA software
licences and the required technology may be
unaffordable

Material Behaviour Simulation: This method faithfully
replicates how various materials—like CFRP—behave
under various loading scenarios.

Dependent on Input Qualy The qualiy of the input
data, including the material and mesh qualites, has a
significant impact on the correctness of the FEA
findings

Non-Destructive Testing: Preserves the prototype for
future usage by offering a non-destructive method of
testing the board's structural integrity.

Time-Consuming Process: Finfle Element Analysis
(FEA) can be laborious, especially when dealing with
intricate geometries and doing numerous simulati
for optimisation

Flexibility and Adaptabilty: Faciitates rapid evaluation
of various design scenarios by readily adjusting to
design modifications

Requires Expertise: Effective use of FEA requires
specialized knowledge in both the software and the
principles of structural mechanics.

Cost Savings: Reduces the need for mulliple physical
prototypes and destructive testing, saving costs in the
development process

Needs Expertise: To apply FEA effectively, one must
possess certain software and structural mechanics
understanding

Integration with Other Tools: For a thorough multi-
physics investigation, it can be integrated with CFD
and other simulation tools.

‘Assumptions and Simplfications: Efforts to reduce
computational load in the model may result in findings.
that are not entirely accurate.
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