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Types	and	Applications	of	Design	Models	

Design models are essential tools in product development, providing a structured 

approach to represent, analyze, and re�ine design concepts.  

1.	Types	of	Design	Models	

1.1.	Conceptual	Models	

 Description: High-level representations that outline the general idea or concept 

of a design without detailed speci�ications. 

 Characteristics: 

o Focus on the overall structure and functionality. 

o Often created using sketches or basic diagrams. 

 Applications: 

o Initial brainstorming and idea generation. 

o Communicating design concepts to stakeholders. 

1.2.	Schematic	Models	

 Description: Detailed representations that show the relationships between 

different components or systems. 

 Characteristics: 

o Include more speci�ic details than conceptual models. 

o Often used in electrical, mechanical, and software engineering. 

 Applications: 

o Designing circuit layouts, system architectures, and work�lows. 

o Analyzing and optimizing system interactions. 

1.3.	Physical	Models	

 Description: Tangible, three-dimensional representations of a design, often 

created through prototyping methods. 

 Characteristics: 

o Made from materials such as clay, foam, or plastic. 

o Can be used for hands-on testing and evaluation. 

 Applications: 

o Evaluating ergonomics and aesthetics. 

o Conducting functional tests and simulations. 
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1.4.	3D	Digital	Models	

 Description: Computer-generated three-dimensional representations that 

provide a detailed view of a design. 

 Characteristics: 

o Created using CAD software. 

o Can be rotated, zoomed, and manipulated in a digital environment. 

 Applications: 

o Detailed design and engineering analysis. 

o Generating technical drawings and manufacturing instructions. 

1.5.	Parametric	Models	

 Description: Models that use parameters and constraints to de�ine relationships 

between different components. 

 Characteristics: 

o Allow for easy adjustments and modi�ications by changing parameters. 

o Support associative design, where changes in one part affect related parts. 

 Applications: 

o Designing complex systems with multiple interdependent components. 

o Facilitating design optimization and iterations. 

1.6.	Simulation	Models	

 Description: Models used to simulate the behavior and performance of a design 

under various conditions. 

 Characteristics: 

o Include data and algorithms to predict real-world performance. 

o Used for stress testing, thermal analysis, and �luid dynamics simulations. 

 Applications: 

o Validating design performance and reliability. 

o Identifying potential issues and optimizing design parameters. 

1.7.	Behavioral	Models	

 Description: Models that represent the dynamic behavior of a system or 

component over time. 

 Characteristics: 
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o Focus on how the system responds to inputs and changes. 

o Often used in software and systems engineering. 

 Applications: 

o Designing and testing algorithms and control systems. 

o Analyzing system responses and stability. 

1.8.	Functional	Models	

 Description: Models that emphasize the functionality and operational principles 

of a design. 

 Characteristics: 

o Show how different parts of the system interact to achieve speci�ic 

functions. 

o May be represented through block diagrams or �lowcharts. 

 Applications: 

o Understanding and optimizing system functions. 

o Communicating design functionality to stakeholders and team members. 

 

2.	Applications	of	Design	Models	

2.1.	Product	Development	

 Purpose: Design models aid in developing and re�ining product concepts, 

ensuring they meet requirements and speci�ications. 

 Examples: 

o Using 3D digital models for detailed design and simulation. 

o Creating physical models for ergonomic testing and user feedback. 

2.2.	Engineering	Analysis	

 Purpose: Design models support engineering analysis by providing insights into 

performance, behavior, and interactions. 

 Examples: 

o Using simulation models to conduct stress and thermal analysis. 

o Applying parametric models to optimize design parameters. 

2.3.	Communication	and	Collaboration	
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 Purpose: Design models facilitate communication and collaboration among team 

members and stakeholders by providing clear representations of design 

concepts. 

 Examples: 

o Sharing 3D digital models for review and feedback. 

o Using schematic models to explain system architectures. 

2.4.	Prototyping	and	Testing	

 Purpose: Design models are used to create prototypes and conduct tests to 

evaluate design performance and functionality. 

 Examples: 

o Building physical prototypes for hands-on testing and validation. 

o Using simulation models to test designs under various conditions. 

2.5.	Documentation	and	Manufacturing	

 Purpose: Design models generate documentation and instructions needed for 

manufacturing and assembly. 

 Examples: 

o Producing technical drawings from 3D digital models. 

o Generating tool paths and manufacturing instructions from CAD models. 

2.6.	Education	and	Training	

 Purpose: Design models serve as educational tools to teach design principles 

and techniques. 

 Examples: 

o Using interactive 3D models for educational demonstrations. 

o Applying functional models to explain design concepts and behaviors. 

 


