Conceptual Design
Technigues

Make the simple things simple,
the complex things possiblé’
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FIGURE 6.7 An Office Environment That Discourages Creative Thinking. (DILBERT © UFS.
Reprinted by permission.)
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Most Popular Techniques

A Needs and Goals

I Need statement
I Objectives tree
I Functional analysis

A Concept Development
I Brainstorming
I Morphological chart
< A Concept Evaluation

I Sketch concepts
| Evaluation Matrices



Objectives Tree

A Design objectives
I Goals that the design strives to achieve

I Desired attributes or behaviours that the USER would
like to have in the design

4 i Allow selection among acceptable design alternatives

A Constraints

I Li mitations or restricti on
performance

I Can allow us to reject unacceptable alternatives

A Functions
¢ | Actions the design is supposed to do

I Implementation or means are ways of executing
those functions



Objectives Tree
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FIGURE 3.1 The objec-
tives tree for the design of a
safe ladder. It shows the first
fruits of problem definition.
Note the hierarchical struc-
ture and the clustering of
similar ideas.



Functional Analysis

A Benefits:

I Helps relate inputs and outputs and the
transformations between them

I Helps identify overlooked inputs/outputs

I Simple to draw (merely black boxes and
transparent boxes)



Functional Analysis of a Radio
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FIGURE 4.1 (b) The cover on the black box has been removed, or made transparent. Notice that in order to transform the inputs into out-
puts, a large number of secondary functions are required. If our design responsibilities (or our curiosity) demanded it, we could also
remove the covers on some or all of these functions. Notice also that this design calls for the heat to be allowed out of the box on its own.
In many designs, we would add a specific function, “dissipate heat” and then decide on a strategy for doing so.




Functional Analysis of a Radio
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FIGURE 4.1 (b) The cover on the black box has been removed, or made transparent. Notice that in order to transform the inputs into out-
puts, a large number of secondary functions are required. If our design responsibilities (or our curiosity) demanded it, we could also
remove the covers on some or all of these functions. Notice also that this design calls for the heat to be allowed out of the box on its own.
In many designs, we would add a specific function, “dissipate heat” and then decide on a strategy for doing so.



Performing a Functional
Analysis

A Specify all known inputs/outputs

. | Evenunwanted ones

4r i Inputs shown entering black box on left-hand side
I Outputs exit black box (system) on right-hand side

A Transform black box into a transparent box

A Link sub-inputs to smaller internal boxes that
produce sub-outputs



Morphological Chart

A Allows visualization of design space
I Gives us a sense of size

I Allows us to identify potential designs

| Allows us to identify and exclude incompatible
alternatives



Morphological Chart



