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Abstract:

The invention pertains to an advanced framework leveraging both numerical andanalytical methods for the purpose of engineering design optimization. This methoc
amalgamates gradient-based techniques, nature-inspired algorithms, and domain-specific equations to achieve optimal design parameters. Spanningmultiple engine
sectors, from thermodynamics to fluid dynamics, and electromagnetic fields, the system offers a unified approach for enhanced design solutions. The proposed appr
promotes sustainability, cost efficiency, and improved performance across diverse engineering challenges.

Complete Specification

Description:The field of "Advanced Numerical and Analytical methods for Optimization of Engineering Designs" is a burgeoning area in engineering and computer s
that deals with designing systems, components, or processes to meet desired needs within realistic constraints.

Background of the invention:

In the contemporary engineering landscape, the drive for efficiency, sustainability, and cost-effectiveness has become paramount. The proposed invention delves ir
pressing need by introducing advanced numerical and analytical methods tailored for the optimization of engineering designs. At its core, the invention leverages
sophisticated algorithms and computational techniques to provide approximate yet highly accurate solutions to multifaceted mathematical challenges often encou
in engineering projects. This innovative approach combines the precision of analytical methods, which are rooted in exact formulations often expressed as closed-fc
equations, with the adaptability and wide-ranging applicability of numerical methods.

Taking inspiration from nature, evolutionary algorithms like genetic algorithms simulate the process of natural selection, offering solutions that evolve and adapt ov
iterations to converge to optimal or near-optimal solutions. Similarly, methods like particle swarm optimization, borrowing from social behaviors in birds and fish, h
the beauty and efficiency of collaborative solution-finding. Moreover, this invention also encapsulates the essence of topology optimization, a frontier area that emj
material distribution within a given design domain, ensuring optimal performance with minimized material waste.

Not just restricted to the theoretical realm, the proposed methods' practical implications are vast. Imagine lighter, yet more robust aircraft structures, optimized for
aerodynamics and weight, or thermal systems in buildings that maximize energy efficiency while ensuring optimal comfort levels. Consider too the potential in

alaertrnmagneatic sustems where antenna decionc ran he refined far 1innaralleled <ional recentinn and trancemic<inn Thece examnlec< itict crratrh the <iirfare nf the

View Application Status

india.govin

Terms & conditions (http://ipindia.gov.in/terms-conditions.htm) Privacy Policy (http://ipindia.gov.in/privacy-policy.htm)
Copyright (http://ipindia.gov.in/copyright.ntm) Hyperlinking Policy (http://ipindia.gov.in/hyperlinking-policy.htm)
Accessibility (http://ipindia.gov.in/accessibility.htm)  Archive (http://ipindia.gov.in/archive.htm) Contact Us (http://ipindia.gov.in/contact-us.htm)
Help (http://ipindia.gov.in/help.htm)

Content Owned, updated and maintained by Intellectual Property India, All Rights Reserved.

Page last updated on: 26/06/2019



