Mechanical CFD:
Comprehensive Training
Program

Welcome to our comprehensive Mechanical CFD training program. This
225-hour curriculum is designed to transform you into a skilled CFD
Design Engineer/Specialist through a series of specialized courses.
You'll master essential tools like AutoCAD Electrical, Ansys Foundation,
Ansys FEA, Fluid Mechanics fundamentals, and Ansys CFD.

By the end of this program, you'll be equipped with the knowledge and
skills needed to analyze and solve complex fluid flow problems across
various industries including aerospace, automotive, energy, and

manufacturing sectors.




AutoCAD Electrical:
Foundation Skills

Drawing Ry, Advanced
Fundamentals Techniques

Master introduction to Learn parametric drawing,
AutoCAD Mechanical, constraints, annotation,
basic drawing and editing documentation, assembly
tools, layer management, design, and component
and mechanical-specific reuse.

features.

g] Project Implementation

Apply skills through hands-on project work and master printing
and plotting techniques for professional documentation.

AutoCAD Electrical certification has no fixed validity, though ongoing
learning is recommended as software updates. This qualification
prepares you for roles such as Electrical CAD Designer, Electrical
Engineer, AutoCAD Specialist, and Design Drafter, with strong industry
acceptance across electrical engineering, automation, construction, and
manufacturing sectors.
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Ansys Foundation:
Simulation Essentials

NS, Introduction & Geometry

Learn Ansys simulation basics and master CAD import and
geometry cleanup techniques.

288 Meshing & Analysis

Develop skills in meshing fundamentals, static structural
analysis, and thermal analysis.

JC. Advanced Simulation

Progress to modal and vibration analysis, introduction to
Ansys Fluent, and result interpretation.

(53 Practical Application

Apply knowledge through comprehensive project work and
real-world simulation challenges.

The Ansys Foundation certification has no fixed validity period, though
continuous learning is recommended as simulation technologies evolve.
This qualification opens doors to positions such as Mechanical Engineer,
CFD Engineer, Simulation Engineer, and Design Engineer across
mechanical engineering, aerospace, automotive, energy, and
manufacturing sectors.




Ansys FEA: Advanced Structural Analysis

Desigh Optimization

-IZL Master parametric studies and optimization techniques

Specialized Analysis

Buckling, fatigue, modal and harmonic analysis

Material & Thermal Analysis

20
Material nonlinearity, plasticity, thermal studies
o Modeling Techniques

Contact modeling, assembly, meshing best practices

FEA Fuhdamentals

Workbench basics and static structural analysis

Ansys FEA certification prepares you for roles as an FEA Engineer, Structural Engineer, Mechanical Engineer, or Simulation

Analyst. The certification has no fixed validity, with ongoing learning recommended as technologies evolve. This qualification
is highly valued in mechanical engineering, automotive, aerospace, civil engineering, and manufacturing sectors.



Fundamentals of Fluid
Mechanics

Foundational Concepts

1 Introduction to fluid mechanics, fluid statics, and
kinematics establishing the theoretical framework.

Core Principles

2 Fluid dynamics basic equations, applications of Bernoulli's
equation, and viscous flow analysis.

Advanced Applications

3 Dimensional analysis, similitude, introduction to open
channel and compressible flow.

Practical Implementation

4 Engineering applications, case studies, and final
assessment through mini projects.

This certification has no fixed validity period, with ongoing learning
recommended as fluid mechanics technologies evolve. It prepares you
for positions as a Fluid Mechanics Engineer, Mechanical Engineer, CFD
Engineer, or Process Engineer across mechanical engineering,
aerospace, automotive, civil engineering, and energy sectors.




Ansys CFD: Mastering
Computational Fluid
Dynamics

Foundations & Preparation

Introduction to CFD and Ansys Fluent, geometry preparation and
import, and advanced meshing techniques.

Simulation Setup & Execution

Boundary conditions, physics setup, solver settings,
convergence strategies, and heat transfer analysis.

Advanced Flow Anallysis

Turbulent flow simulation, multiphase and transient flow
simulation, with comprehensive post-processing and
visualization.

Applied Learning

Hands-on project work and case studies applying CFD
techniques to real-world engineering challenges.

Ansys CFD certification prepares you for roles as a CFD Engineer,
Simulation Engineer, Mechanical Engineer, or Fluid Dynamics Engineer.
The certification has no fixed validity, with ongoing learning
recommended as CFD technologies evolve. This qualification is highly
valued across aerospace, automotive, energy, oil & gas, manufacturing,
and civil engineering sectors.




CFD Desigh Engineer:
Career Profile

Core Responsibilities

Using computational tools and
simulation software like Ansys,
Fluent, or OpenFOAM to
analyze and solve fluid flow
problems in various systems.

Desigh Focus

Designing and optimizing
systems such as engines,
turbines, HVAC systems, and
aerodynamics by simulating
fluid dynamics and heat

transfer.

Primary Objectives

Improving system performance, efficiency, and safety while reducing
physical testing costs through accurate computational modeling.

As a CFD Design Engineer/Specialist, you'll be responsible for
translating complex engineering problems into computational models
that can predict fluid behavior. This role requires a unique blend of
engineering fundamentals, computational expertise, and analytical
problem-solving skills to develop solutions that optimize performance
across various industrial applications.




Industry Applications: Aerospcace &
Aviation

Aerodynamic Analysis Propulsion Systems Thermal Management
CFD engineers optimize aircraft wing Advanced simulation of jet engines, Thermal analysis of critical aircraft
designs, fuselage shapes, and control combustion chambers, and propulsion components to prevent overheating,
surfaces by analyzing airflow patterns, systems to maximize thrust, minimize optimize cooling systems, and ensure
pressure distributions, and drag fuel consumption, and ensure reliable structural integrity during high-speed
characteristics to improve fuel efficiency  operation under various flight flight and various atmospheric

and performance. conditions. conditions.

In the aerospace and aviation industry, CFD engineers play a crucial role in designing safer, more efficient aircraft through
sophisticated simulation techniques that would be prohibitively expensive or impossible to test physically.



Industry Applications: Automotive

Engineering

External Aerodynamics

Optimizing vehicle shapes to reduce
drag and improve fuel efficiency

HVAC Systems {it).)

Optimizing cabin comfort through
airflow and temperature control

*

Engine Performance

Simulating combustion processes
and fluid flow in engines

Thermal Management

Designing cooling systems for
engines and electronic components

In the automotive industry, CFD engineers are essential for developing vehicles that balance performance, efficiency, and

comfort. Their simulations help manufacturers reduce development cycles by virtually testing designs before physical

prototypes are built, saving significant time and resources while improving overall vehicle quality.



Industry Applications: Energy & Power

Wind Turbine Optimization

UJL

Maximizing energy capture through blade design

Hydroelectric Systems

Optimizing water flow in dams and turbines

Combustion Analysis

Improving efficiency in power generation systems

Heat Exchanger Desigh

i

Enhancing thermal transfer in power plants

In the energy sector, CFD engineers help design more efficient power generation systems, from traditional fossil fuel plants to
renewable energy technologies. Their work is crucial for optimizing energy extraction, improving combustion processes, and
designing more effective cooling systems that increase overall plant efficiency and reduce environmental impact.



Industry Applications: OIl & Gas
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In the oil and gas industry, CFD engineers analyze complex multiphase flows in pipelines, optimize offshore platform designs

to withstand harsh marine conditions, and improve processing equipment efficiency. Their simulations help predict potential
Issues before they occur, enhancing safety and operational reliability while reducing environmental risks.

&

Offshore Structures Pipeline Systems Processing Equipment

Wave-structure interactions and stability Flow assurance and pressure drop Separator and reactor efficiency
analysis optimization improvement



Industry Applications: HVAC Systems

Airflow Distribution

CFD engineers optimize the
distribution of conditioned air
throughout buildings to eliminate hot
and cold spots, ensuring consistent
comfort for occupants. They analyze
complex airflow patterns influenced by
architectural features, furniture
arrangements, and occupancy
patterns.

e Duct design optimization
o Diffuser placement strategies

e Room air circulation patterns

Energy Efficiency

Through detailed thermal analysis,
engineers identify opportunities to
reduce energy consumption while
maintaining comfort levels. Their
simulations help balance the
competing demands of comfort, cost,
and environmental impact.

e Heat exchanger optimization
o Natural ventilation integration

e System sizing and selection

Indoor Air Quality

CFD analysis helps predict the
movement of contaminants, fresh air
distribution, and ventilation
effectiveness to ensure healthy indoor
environments. This has become
increasingly important for public
health considerations.

In the HVAC industry, CFD engineers help create more comfortable, energy-efficient, and healthier indoor environments

through detailed simulation of airflow, temperature distribution, and contaminant transport.



Industry Applications:
Manufacturing &
Process Engineering

30% 25%

Efficiency Gains Energy Savings
Average improvement in process Typical reduction in energy
efficiency through CFD consumption after flow
optimization optimization

40°/o
Desigh Time

Reduction in product development
cycles using simulation

In manufacturing and process engineering, CFD specialists optimize
fluid handling systems like pumps, mixers, and separators to improve
production efficiency and product quality. They analyze complex flows in
processing equipment to identify bottlenecks, reduce pressure drops,
and minimize energy consumption while ensuring consistent product
quality.

By simulating manufacturing processes before implementation,
engineers can identify potential issues early, reducing costly
modifications and production downtime. This approach is particularly
valuable for industries with high-value products or strict quality
requirements.




Industry Applications: Civil Engineering

Urban Flooding -

Bridge Hydraulics

Dam Safety

Water Treatment

Ventilation Systems

1
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In civil engineering, CFD specialists model water flow in urban environments to mitigate flooding risks, analyze river hydraulics
for bridge design, and optimize dam spillways for safe water release during flood events. Their simulations help engineers
understand complex flow patterns that would be difficult to predict using traditional methods.

CFD analysis is also crucial for designing effective ventilation systems in tunnels, underground structures, and large public
spaces, ensuring air quality and safety while optimizing energy use. This application has become increasingly important for
public health considerations in building design.



Program Overview: Your Path to CFD

Expertise

Course

AutoCAD Electrical
Ansys Foundation
Ansys FEA

Fluid Mechanics

Ansys CFD

Key Focus Areas

Drawing tools, parametric design,
documentation

Simulation basics, meshing, result
interpretation

Structural analysis, material
behavior, optimization

Flow principles, equations,
dimensional analysis

Flow simulation, heat transfer,
turbulence modeling

Career Relevance

Design foundation for all engineering
disciplines

Essential simulation skills for
engineering analysis

Critical for mechanical component
design

Theoretical foundation for all CFD
applications

Advanced skills for specialized CFD
roles

This comprehensive 225-hour program provides a structured pathway to becoming a skilled CFD Design Engineer. Starting

with foundational CAD skills and progressing through simulation fundamentals, structural analysis, fluid mechanics theory, and

advanced CFD techniques, you'll develop the complete skill set needed for success in this high-demand field.

Upon completion, you'll be prepared for roles across multiple industries, with the ability to solve complex engineering

problems through computational simulation. The program's industry-aligned curriculum ensures you'll graduate with

immediately applicable skills valued by employers worldwide.



