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Overview of Engineering

A concise, organized guide to the field, its branches, processes, and professional practice.

1. What Is Engineering?

Description

Application of scientific, mathematical, and empirical knowledge to design, build,

and improve structures, machines, systems, and processes that solve real?world

Create useful, safe, efficient, and sustainable solutions for society.

Aspect
Definition
problems.
Core
Purpose
* Analytical thinking
* Creativity & innovation
ey » Systemic perspective
Attributes

* Ethical responsibility

* Team collaboration

2. Major Engineering Disciplines

Discipline

Civil Engineering

Mechanical Engineering

Electrical/Electronics
Engineering

Chemical Engineering

Computer Engineering

Typical Focus Areas

Structures, transportation, water
resources, geotechnics

Mechanics, thermodynamics,
manufacturing, robotics

Circuits, power systems, control,
communications

Process design, reaction
engineering, materials, bio?
processes

Hardware design, embedded
systems, digital logic

Representative Industries
Construction, infrastructure,

urban planning

Automotive, aerospace, energy,
consumer products

Power utilities,
telecommunications, electronics
Petrochemicals,
pharmaceuticals, food
processing

Computing devices, IoT,
embedded control
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Discipline Typical Focus Areas Representative Industries

) . Algorithms, software architecture, Software products, web
Software Engineering

testing, DevOps services, Al systems
_ _ Aerodynamics, propulsion, flight _
Aerospace Engineering Aircraft, spacecraft, defense
systems
Environmental Pollution control, sustainability, Water treatment, renewable
Engineering waste management energy, remediation

) ) ) . Medical devices, biomechanics, Healthcare, prosthetics,
Biomedical Engineering

bio?informatics diagnostics
Industrial/Systems Optimization, operations research, Manufacturing, logistics, supply
Engineering ergonomics chain

(Many engineers work at the intersection of several disciplines; interdisciplinary fields are growing
rapidly.)

3. Engineering Design Process

1. Identify the Problem
o Define requirements, constraints, and success criteria.
2. Research & Gather Information
o Review literature, standards, existing solutions, stakeholder needs.
3. Concept Generation
o Brainstorm multiple ideas; use sketches, block diagrams, or concept maps.
4. Preliminary Analysis
o Apply calculations, simulations, or feasibility studies to filter concepts.
5. Detailed Design

o Create detailed drawings, CAD models, and specifications.
o Select materials, components, and manufacturing methods.
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6. Prototype / Build
o Fabricate a physical or virtual prototype for testing.
7. Testing & Evaluation

o Perform functional, performance, safety, and reliability tests.
o Compare results against requirements; iterate as needed.

8. Implementation / Production
o Scale up manufacturing, integrate into systems, develop documentation.
9. Operation & Maintenance
o Monitor performance, conduct preventive maintenance, plan upgrades.
10. Feedback & Continuous Improvement
o Collect user data, conduct post?mortem analysis, apply lessons learned.

(The process is cyclic; engineers often return to earlier steps for optimization.)

4. Fundamental Skills & Knowledge Areas

Category Core Topics

) Calculus, linear algebra, differential equations, statistics, numerical
Mathematics
methods

. Mechanics, thermodynamics, electromagnetism, optics, fluid
Physics )
dynamics

Chemistry (for relevant
fields)

**

Material properties, reaction kinetics, process chemistry
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