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Conceptual Design

• Conceptual Design (noun) is the definition of ‘means’ groups 
(subsets) of functions from the overall list of functions 
which the product has to perform as given in the product 
concept or specification.

• Conceptual Design (verb) is the process of defining the sub 
groups of requirements and the means to provide them.

• It is achieved in two steps:
– Grouping the functions for each sub-means
– Establishing the sub-means which would integrate with other sub-

means in harmony

• Conceptual design involves creativity
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Difficulty with Conceptual Design
Example - Two Conceptual Designs
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Difficulty with Conceptual Design

• The means proposed may not be self-sufficient to 
provide the functions which are to be performed.

• They may need extra functions (secondary 
functions) to perform its original intended 
functions.

• The secondary functions may need secondary 
means.
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Difficulty with Conceptual Design
Example – Washing Machine Drum

Rotating Drum of a Washing Machine
• Principal function is to agitate the clothes at 

specified speeds for specified times.
• Two secondary functions necessary are

– A measuring function to sequence and control 
activities

– A power regulating function to give the current 
required to get the speed.
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Difficulty with Conceptual Design
Example – Concert Mixer
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Difficulty with Conceptual Design
Example – Concert Mixer

Provide and Assist Mixing

Provide Rotating Facility

Provide Star t and Stop Switches

Provide Flexible Operation

Provide Mixing Volume

Provide Cut Off

Provide for Easy Cleaning

Provide Mixing Agent ( Blades)

Rotate the Bowl

Provide Strength to the Bowl

Provide Support Permitting Rotation

Provide Maintenance-Free Operation

Provide Non-Sticking Exterior

Provide Power Assistance for Mixing

Provide Tilting facility to the Bowl

Provide Non-Sticking Interior

Provide Controls

Provide Easy Loading and Unloading (Open Mouth)

Provide Emergency Stop
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Function Means Tree

• Function Means Tree when 
completed is an effective way of 
showing the conceptual design.

• It is a useful method to develop  
conceptual designs

• It essentially has two components 
‘Functions’ and ‘Means’
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Function Means Tree

• It helps to go beyond the terminology and to know 
what you’re really trying to do.

• Think of the “functions” as what you must do.
• Think of the “means” as how you might do it.
• The Function-Means Tree is a tool for listing the 

primary functions of a design and various means of 
achieving those functions.



Function Means Tree

• Before you start too far down the path of “brainstorming” 
various design alternatives…

• Determine the primary functions that are required.
– Show these on the top level of the tree

• List various means by which each function may be 
implemented.
– Show these on the next level of the tree

• Determine secondary functions that would result from 
implementing each of the means.
– Show these on the next level of the tree

• The tree continues to alternate between means and 
functions until you reach a reasonable termination point.



Function-Means Tree
Example – Lighter
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Morphological Analysis

• Aims to generate the complete range of alternative
design solutions for a product and hence to widen the
search for potential new solutions.

• List the features or functions that are essential to the
product.

• For each feature or function list the means by which it
might be achieved.

• Draw up a chart containing all the sub-solutions.
• Identify feasible combinations of sub-solutions.
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Morphological Analysis
Example
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Morphological Analysis
Example
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Morphological Analysis
Example – Forklift Truck
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Embodiment Design

• Product architecture
• Configuration design of parts and components

(feature present like holes, ribs, splines, and curves are configured). 
Modeling and simulation may be performed. The generation of physical model 
of the part with rapid prototyping processes may be appropriate)

• Parametric design of parts and components (exact 
dimensions and tolerances, materials and processes, robustness)

• The Embodiment Design phase is the part of the 
design process which is concerned about the 
production of the product concept, the 
engineering and the economical feasibility. The 
production contains the parts making and the 
product assembling.
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Embodiment Design
Example – Electric Toothbrush
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Embodiment Design
Example – Electric Toothbrush
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Ethics at the Conceptual Stage

• In your groups discuss how ethical issues or moral 
theories could be relevant at the conceptual stage

• Make a list of your findings and try to think of some 
examples

• We shall discuss it after you complete your group 
discussion
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Summary of the Lecture
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