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Presentation Notes
Crew rest cabin bracket A350 Airbus A350 XWB

The Light Rider motorcycle, the result of a partnership between Altair and APWorks (an Airbus subsidiary) has a hollow, topology optimized, 3D-printed frame that reduces weight by about 30% and allows wiring to be hidden inside the frame. Image courtesy of APWorks



Designed product

No leakage risk

Fully utilized zone
Increased exchange 

surface

High heat transfer 

coefficient

Shared wall
Heat exchangers with different shape

Tube HE Rectangle HE L type HE U type HE Gradient structure

• 1 FYP won PCKKSCA 2021 Prize UG individual (first runner-up)

• 1 Postdoc won the prestigious Red Dot Award - Design Concept

• Many cabin interior designs are adopted by the Singapore Airline (SIMTech best staff and 
best industry project award) 

Past design experience and student award 

3D QR code
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Design 
specification

Embodiment 
Design

Detailed Design Prototyping

Your company is 
intended to bid for a 

job that involves 
designing a new 1kW 

wind turbine to be 
installed on the roof  
of  the SHB building. 
The designer will be 
responsible for the 

design and 
manufacturing of  a 

prototype with a 
much smaller scale.

Option A

Option B
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The term generative design has emerged relatively recently within the design lexicon and is
used with varying meaning within different design communities. Generative design can be
broadly defined as ‘the rules for generating form, rather than the forms themselves’.

Tabular representation of generative design (GD)
system taxonomies. Colour estimates technical
risk to implementation: light green - low, dark
green - moderate, yellow - high, red – extreme.



A fundamental definition of Generative
Design architecture must include some
element that generates feasible
solutions, and another element that
evaluates the feasibility of these
potential solutions. These elements are
referred to respectively as the expert
system and optimization system.

Lecture 4: Digital Design for AM and generative design
Disparate definitions of the term
generative design exist within the
literature. Here we define generative
design to refer to DFAM tools that utilize
autonomous systems to aid in the
generation of forms that satisfy a specific
set of design requirements. This
definition is further constrained such
that these generative methods be
effective, i.e. they enable some output
that is not practically feasible for a
human designer.
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Case Study A in the context of the GD system workflow. The GD system (blue highlight) provides
an enabling mechanism to generate robust patient specific implants at the detail phase based
on predetermined embodiment.
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Case Study B in the context of the GD system workflow. The GD system (blue highlight) provides
an enabling capability at both the embodiment and detail design phases.
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Case Study C in the context of GD system workflow. The GD system (blue highlight) provides a
mechanism to rapidly embody variants of particular geometry. Manual optimization is currently
used but could potentially be implemented as a GD system as DFAM technology and economic
benefit evolve.
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Basic concept of digital design and design optimization: design can be numerated, and
compared numerically.
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Design variable as the input variable
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Optimization statement
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Optimization procedure
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Design Optimization
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Design Optimization

Selecting the best “structural” design

-Size Optimization
-Shape Optimization
-Topology Optimization
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Size Optimization
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Shape Optimization
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Topology Optimization
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Optimum solution with graphic representation
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Optimization method: Gradient-based method



Gradient-based method, local vs global
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Optimization method: Gradient-based method

Optimization method: Heuristic method
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Design freedom
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Cost vs Performance



Thank you for your attention
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