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Core Areas of Applied Mechanical Engineering
Applied Mechanical Engineering is a dynamic field that merges 

theoretical principles with practical applications to solve real-world 
problems. This discipline encompasses a broad range of activities, from 
designing and manufacturing machinery to developing new materials 
and energy systems. In this article, we will explore the core areas of 
applied mechanical engineering, the skills required, and its impact on 
various industries.

Design and Manufacturing:

Applied mechanical engineers are involved in the design and 
manufacturing of products and systems. They use computer-aided 
design (CAD) software to create detailed models and simulations, 
ensuring that designs meet specified criteria for performance, safety, 
and cost-effectiveness [1-2]. This process often involves iterative 
testing and refinement, utilizing rapid prototyping and 3D printing 
technologies.

Thermodynamics and Heat Transfer:

Understanding thermodynamics and heat transfer is crucial in 
many areas of mechanical engineering. These principles are applied 
to design efficient engines, refrigeration systems, and HVAC (heating, 
ventilation, and air conditioning) systems. Engineers also work on 
optimizing energy conversion processes, which is vital for developing 
sustainable and renewable energy technologies.

Materials Science

The selection and application of materials are fundamental 
aspects of mechanical engineering. Engineers must understand the 
properties of various materials, including metals, polymers, ceramics, 
and composites, to select the appropriate ones for specific applications 
[3]. They also work on developing new materials with enhanced 
properties, such as increased strength, lighter weight, or better thermal 
conductivity.

Fluid Mechanics

Fluid mechanics is another essential area in applied mechanical 
engineering. Engineers study the behavior of fluids, both liquids 
and gases, to design systems like pumps, turbines, and aerodynamic 
structures [4]. This knowledge is crucial in industries such as aerospace, 
automotive, and environmental engineering, where fluid dynamics 

play a significant role.

Control Systems

Control systems engineering involves designing systems that 
maintain desired outputs despite external disturbances. This area 
includes developing algorithms and implementing hardware for 
automation, robotics, and process control. Applied mechanical 
engineers work on control systems for everything from manufacturing 
processes to autonomous vehicles.

Skills Required in Applied Mechanical Engineering

A successful career in applied mechanical engineering requires a 
combination of technical skills and soft skills:

Technical Skills:

Proficiency in CAD and simulation software

Understanding of core mechanical principles such as dynamics, 
kinematics, and thermodynamics

Knowledge of materials science and manufacturing processes

Familiarity with fluid dynamics and heat transfer [5]

Competency in control systems and automation technologies

Soft Skills:

Problem-solving abilities

Strong analytical and critical thinking skills

Effective communication and teamwork

Project management and organizational skills [6]

Continuous learning and adaptability to new technologies
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Abstract
Applied Mechanical Engineering integrates theoretical principles with practical applications to address real-

world challenges across various industries. This field encompasses design and manufacturing, thermodynamics, 
materials science, fluid mechanics, and control systems. Engineers utilize tools like computer-aided design (CAD) 
and rapid prototyping to develop and refine products and systems. Key skills include technical proficiency, problem-
solving, and effective communication. The impact of applied mechanical engineering is significant in sectors such as 
automotive, aerospace, energy, manufacturing, and biomedical, driving innovation and enhancing quality of life. As 
technology evolves, the role of mechanical engineers in shaping the future becomes increasingly vital.
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Impact on Industries

Applied mechanical engineering has a profound impact on various 
industries, including:

Automotive:

Mechanical engineers in the automotive industry work on 
designing and testing vehicles, focusing on improving fuel efficiency, 
safety, and performance. They also play a critical role in developing 
electric and hybrid vehicles.

Aerospace:

In aerospace engineering, mechanical engineers design aircraft 
and spacecraft, considering factors like aerodynamics, materials, 
and propulsion systems [7]. They are also involved in testing and 
maintaining these systems to ensure safety and reliability.

Energy:

The energy sector relies heavily on mechanical engineers to design 
and optimize systems for power generation; including traditional fossil 
fuel plants and renewable energy systems like wind turbines and solar 
panels.

Manufacturing:

Mechanical engineers in manufacturing focus on developing and 
improving processes to produce goods more efficiently and sustainably. 
This includes everything from machinery design to implementing 
automation and robotics [8].

Biomedical:

In the biomedical field, mechanical engineers contribute to the 
design of medical devices, prosthetics, and diagnostic equipment. Their 
work helps improve healthcare outcomes and patient quality of life.

Discussion
Applied Mechanical Engineering's contributions to various 

industries highlight its importance and versatility [9]. In the automotive 
sector, mechanical engineers are at the forefront of developing more 
fuel-efficient vehicles, advancing electric and hybrid technologies, and 
ensuring safety through innovative design and testing. This not only 
enhances performance but also addresses environmental concerns, 
making sustainable transportation a reality.

In aerospace engineering, the role of mechanical engineers extends 
to the design and maintenance of aircraft and spacecraft. They focus on 
optimizing aerodynamics, selecting suitable materials, and ensuring the 
reliability and safety of these complex systems [10]. The advancements 

in this field have not only revolutionized air travel but have also paved 
the way for space exploration, opening new frontiers for humanity.

The energy sector benefits greatly from the expertise of mechanical 
engineers, particularly in the design and optimization of power 
generation systems. Whether it's traditional fossil fuel plants or 
renewable energy solutions like wind turbines and solar panels, 
mechanical engineers work on improving efficiency, reducing costs, 
and minimizing environmental impact. Their work is crucial in the 
transition towards more sustainable energy sources.

Conclusion
Applied Mechanical Engineering is a versatile and impactful field 

that bridges the gap between theoretical knowledge and practical 
applications. Its principles and methodologies are essential in numerous 
industries, driving innovation and solving complex challenges. As 
technology continues to advance, the role of applied mechanical 
engineers will only become more critical, shaping the future of how we 
live and work.

References
1.	 Kamau JM, Mbui DN, Mwaniki JM, Mwaura FB (2018) Utilization of rumen 

fluid in production of bio- energy from market waste using microbial fuel cells 
technology. J Appl Biotechnol Bioeng 5: 227‒231.

2.	 Kamau JM, Mbui DN, Mwaniki JM, Mwaura FB (2020) Proximate analysis of 
fruits and vegetables wastes from Nairobi County, Kenya. J Food Nutr Res 5: 
1-8.

3.	 Kinyua A, Mbugua JK, Mbui DN, Kithure J, Michira I, et al. (2022) Voltage 
Recovery from Pesticides Doped Tomatoes, Cabbages and Loam Soil 
Inoculated with Rumen Waste: Microbial Fuel Cells. IJSRSET 9: 172-180.

4.	 Kinyua A, Mbugua JK, Mbui DN, Kithure J, Michira I, et al. (2022) Voltage 
Recovery from Pesticides Doped Tomatoes, Cabbages and Loam Soil 
Inoculated with Rumen Waste: Microbial Fuel Cells. IJSRSET 9: 172-180.

5.	 Kiyasudeen SK, Ibrahim MK, Ismail SA (2015) Characterization of Fresh Cattle 
Wastes Using Proximate, Microbial and Spectroscopic Principles. Am Eurasian 
J Agric Environ Sci 15: 1700-1709.

6.	 Lazor M, Hutnan M, Sedlacek S, Koles N, Spalkova V (2010) Anaerobic 
codigestion.

7.	 Li Y, Jin Y, Borrion A, Li H, Li J (2017) Effects of organic composition on the 
anaerobic biodegradability of food waste. Bioresour Technol 243: 836-845.

8.	 Mbugua JK, Mbui DN, Waswa AG, Mwaniki JM (2022) Kinetic Studies and 
Simulation of Microbial Fuel Cells Voltage from Clostridium Spp. and Proteus. 
J Microb Biochem Technol 14: 483.

9.	 Mbugua JK, Mbui DN, Mwaniki J, Mwaura F, Sheriff S (2020) Influence of 
Substrate Proximate Properties on Voltage Production in Microbial Fuel Cells. 
J Sustain Bioenergy Syst 10: 43-51.

10.	Neves L, Oliveira R, Alves M (2003) Influence of inoculum activity on the 
bio-methanization of a kitchen waste under different waste/inoculum ratios. 
Process Biochem 39: 2019-2024.

https://www.researchgate.net/profile/James-Mbugua-8/publication/326667045_Utilization_of_rumen_fluid_in_production_of_bio-_energy_from_market_waste_using_microbial_fuel_cells_technology/links/5ccd0c8e92851c4eab810c64/Utilization-of-rumen-fluid-in-production-of-bio-energy-from-market-waste-using-microbial-fuel-cells-technology.pdf
https://www.researchgate.net/profile/James-Mbugua-8/publication/326667045_Utilization_of_rumen_fluid_in_production_of_bio-_energy_from_market_waste_using_microbial_fuel_cells_technology/links/5ccd0c8e92851c4eab810c64/Utilization-of-rumen-fluid-in-production-of-bio-energy-from-market-waste-using-microbial-fuel-cells-technology.pdf
https://www.researchgate.net/profile/James-Mbugua-8/publication/326667045_Utilization_of_rumen_fluid_in_production_of_bio-_energy_from_market_waste_using_microbial_fuel_cells_technology/links/5ccd0c8e92851c4eab810c64/Utilization-of-rumen-fluid-in-production-of-bio-energy-from-market-waste-using-microbial-fuel-cells-technology.pdf
https://integrityresjournals.org/journal/RJFSN/article-full-text-pdf/6B4AF42D2
https://integrityresjournals.org/journal/RJFSN/article-full-text-pdf/6B4AF42D2
https://ijsrset.com/paper/7951.pdf
https://ijsrset.com/paper/7951.pdf
https://ijsrset.com/paper/7951.pdf
https://www.idosi.org/aejaes/jaes15(8)15/28.pdf
https://www.idosi.org/aejaes/jaes15(8)15/28.pdf
https://www.sciencedirect.com/science/article/abs/pii/S096085241731115X
https://www.sciencedirect.com/science/article/abs/pii/S096085241731115X
https://www.walshmedicalmedia.com/open-access/kinetic-studies-and-simulation-of-microbial-fuel-cells-voltage-from-clostridium-spp-and-proteus.pdf
https://www.walshmedicalmedia.com/open-access/kinetic-studies-and-simulation-of-microbial-fuel-cells-voltage-from-clostridium-spp-and-proteus.pdf
https://www.researchgate.net/publication/341310067_Influence_of_Substrate_Proximate_Properties_on_Voltage_Production_in_Microbial_Fuel_Cells
https://www.researchgate.net/publication/341310067_Influence_of_Substrate_Proximate_Properties_on_Voltage_Production_in_Microbial_Fuel_Cells
https://www.sciencedirect.com/science/article/abs/pii/S0032959203003923
https://www.sciencedirect.com/science/article/abs/pii/S0032959203003923

	Corresponding Author
	Abstract

