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Engineering

Snippet from Wikipedia: Engineering

Engineering is the practice of systematically applying natural science and mathematics to
design and improve systems, devices, or processes that solve problems under constraints. It
is typically motivated by satisfying human needs, resulting in creations such as bridges,
engines, smartphones, pacemakers, the internet, spacecraft, and washing machines.
Engineering involves balancing competing demands such as safety, performance, aesthetics,
cost, laws and regulations, and time, while operating within fundamental limits such as the
laws of physics.

The traditional disciplines of engineering are civil, mechanical, electrical, and chemical. The
academic discipline of engineering encompasses a broad range of more specialized subfields,
and each can have a more specific emphasis for applications of mathematics and science.
Modern engineering practice follows the engineering design process and spans multiple
fields, which include designing and improving infrastructure, machinery, vehicles, electronics,
materials, and energy systems.

As a human endeavor, engineering has existed since ancient times, starting with the six
classic simple machines. Examples of large-scale engineering projects from antiquity include
impressive structures like the pyramids, elegant temples such as the Parthenon, and water
conveyances like hulled watercraft, canals, and the Roman aqueduct. Early machines were
powered by humans and animals, then later by wind. Machines of war were invented for
siegecraft. In Europe, the scientific and industrial revolutions advanced engineering into a
scientific profession and resulted in continuing technological improvements. The steam
engine provided much greater power than animals, leading to mechanical propulsion for
ships and railways. Further scientific advances resulted in the application of engineering to
electrical, chemical, and aerospace requirements, plus the use of new materials for greater
efficiencies.

The word engineering is derived from the Latin ingenium. Engineers typically follow a code of
ethics that favors honesty and integrity, while being dedicated to public safety and welfare.
Engineering tasks involve finding optimal solutions to constrained problems, with testing and
simulations being used prior to production. When a deployed product fails, forensic
engineering is used to determine what went wrong in order to find a fix. Much of this product
lifecycle management is now assisted with computer software, from design to testing and
manufacturing. At larger scales, this process is normally funded by a company, multiple
investors, or the government, so a knowledge of economics and business practices is
needed.
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Manufacturing and Production Technologies

Introduction to Manufacturing Technologies Machining (Lathe, Milling, CNC Operations) Casting and
Metal Forming (Forging, Rolling, Extrusion) Welding and Joining Technologies Additive Manufacturing
(3D Printing, SLA, FDM, SLS) CAM Fundamentals and G-Code Programming

Solid Mechanics and Dynamics

Introduction to Mechanics Statics: Forces, Moments, and Equilibrium Conditions Strength of Materials:
Stress, Strain, and Torsion Kinematics: Velocity, Acceleration, and Trajectory Analysis Kinetics: Work,
Energy, and Impulse-Momentum Mechanical Vibrations (Free, Forced, Damped)

Thermodynamics and Heat Transfer

Thermodynamic Concepts and Properties 1st and 2nd Laws of Thermodynamics (Enthalpy, Entropy)
Power and Refrigeration Cycles (Otto, Diesel, Rankine) Heat Conduction and Fourier's Law Convection
and Heat Exchangers Radiation

Fluid Mechanics

Fluid Properties and Viscosity Hydrostatics and Buoyancy Fluid Dynamics: Continuity, Bernoulli, and
Energy Equations Internal Flows and Head Loss (Friction Factor) Boundary Layer and Drag/Lift
Turbomachinery: Pumps, Fans, and Turbines

Electronics, Embedded Systems, and Control

Basic Circuit Elements (Resistors, Capacitors, Inductors) Circuit Analysis (Ohm's Law, Kirchhoff's
Rules) Sensors (Data Reading) and Actuators (Motors, Valves) Microcontrollers (Arduino, STM32,
Raspberry Pi) Communication Protocols (12C, SPI, UART, CAN Bus) PID Control and Automation
Systems

The information in this document is cited from UCH Wiki.
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