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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 (verh) 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

Dr. Mohammad O. Hamdan




Difficulty with Conceptual Design
Example - Two Conceptual Designs

Provide stability when placed on the table
Provide storage for hot coffee
Minimum heat loss

Conventional i Provide for easy holding & tipping
Coffee Mug SiCie Protect hand from burning

Provide easily washable surfaces

Surface Provide aesthetically pleasing appearance

Throw-away Provide limited stability
Barrel Provide storage for hot coffee

Throw-away Reusable Provide for easy holding & tipping
Plastic Cup Handle Protect hand from burning

Surface Provide limited aesthetics
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Difficulty with Conceptual Design

 The means proposed may not he self-sufficient to
provide the functions which are to he 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

Portable Powered Concrete Mixer - with Tipping Mechanism

MIKER UNT
splash shield

dru m

blades

Tilt Mixer
& Frame
by pushing

Concrete
Mix spills
out of drum
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Difficulty with Conceptual Design
Example — Concert Mixer

Provide Rotating Facility

Provide and Assist Mixing

Provide Mixing Volume

Provide Mixing Agent (Blades)

Provide Strength to the Bowl

Provide Support Permitting Rotation

Provide Flexible Operation

Provide Tilting facility to the Bowi

Provide Easy Loading and Unloading (Open Mouth)

Provide for Easy Qeaning

Provide Non-Sticking Exterior

Rotate the Bow

Provide Non-Sticking Interior

Provide Power Assistance for Mixing

Provide Emergency Stop

Provide Gontrols

Provide Start and Stop Switches

Provide Maintenance-Free Operation
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Function Means Tree

when
completed is an effective way of apermoecron | [or ) [emscore
showing the conceptual design.

e Itis a useful method to develop
conceptual designs &

* |t essentially has two components ——
‘Functions’ and ‘Means’ e

Dr. Mohammad O. Hamdan




Function Means Tree

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

Think of the “ ” as what you must do.
Think of the “ ”” as how you might do it.

The 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 he

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 hetween means and
functions until you reach a reasonable termination point.




Function-Means Tree
Example - Lighter

IGNITE
. . LEAFY
Primary function MATERIALS

Secondary functions Electrlcally Focused Possible means of achieving
\ "“,”.,1:2" Sunlight Laser Flame the primary function

Generat Convert Protect Control . Supply fuel
AIt)(')) I%::yat eﬁggtr?ice electricity users from Store fuel flame lgnite fuel for flame

materials current to heat post-usage r

[ e \ e
/mom\ /m — AN P /?"ﬂ /;‘;\

based system system <— Secondary means

|
|

Store
electricity

Convert chemical
energy to Protect

electrical current electric Generate

current from electric current

7 flame Function
\

Tertiary functions

Control
electrical
current

Means




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.
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Morphological Analysis
Example

Option 1

| Vegetable
picking device

Option 2

Option 3

Option 4

Triangular plow

&

Tubular gmh_hcr

Vegetable
placing device

Conveyor belt

Mechanical picker

Rotating mover

1
CR% |
—_— soal

Force from vegetable
accumulation

Dint sifting
device

Square mesh

Packaging

device

Slits in plow or carrier

| Method of
tr.ln\poﬂ.'.ltlon

Track system

<9

Sled

1
Ll_’nwcr source

Hand pushed

Horse drawn

Wind blown
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Morphological Analysis
Example

Option 1 Option 3

Vegetable
picking device

Triangular plow Tubular grabber

Mechanical picker

Vegetable
placing device

Rotating mover

— -ooo&

Force from vegetable
accumulation

Dirt sifting
device

Square mesh Slits in plow or carrier

Packaging
device

Mecthod of
| transportation

Sled

[_inn.'r source

Hand pushed Horse drawn blown L]

Pedal driven
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Morphological Analysis
Example — Forklift Truck
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Possible Solutions

Support

Wheels

Air
cushion

Tracks

Spheres

Steering

Turning
wheels

Rails

Air
thrust

Stopping

Reverse
power

Brakes

Blocks
under
wheels

Drag a
weight on
the floor

Moving

Air
thrust

Power
to wheels

Hauling
along a
cable

Linear
induction
motor

Power

Electric

Bottled
gas

Petrol

Diesel

Trans-
mission

Hydraulic

Gears &
shafts

Belts or
chains

Flexible
cable

Lifting

Screw

Hydraulic
ram

Rack &
pinion

Chain or
rope hoist

Operator

Seated
at front

Seated
at rear

Standing

Walking

Remote
control




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 he 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

. N |

In ouwr i-.w\ ccr\:ﬁ‘l‘\ e CL""'??
e noterial of Ve brigleg  crder
b wako it were flelly

tl'u-ro,f{ #2)

2

‘“"d "“’"’ th.‘. lhsdp Weou ‘Hu Loo ,/
firdl w2e (eoncopt 43)
U\M*S cw

The defed ldhgl v-v_[nw;l Ae

V4 orgiel Gize of enr Yeothbrudy

Cchale | |
&wﬁ'\:\tu‘

M,J‘ ccw:.a"ﬂ 139 {6

‘T:M, add a HM«i\JJ*'E) M

- oder {o wake Ale
Aocthbach  clands. The
beae i wode of nakker
or ?‘M“i( Cv\d lli \-J“MJ
be vemaodde

fCo-df\ #1)




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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IGNITE LEAFY
MATERIALS

Electrically Focu
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materials current to heat usage burns
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miniature resistive
heat pump wire
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energy (chemical) store electricity alectric circuit electric
to electrical current : from flame current

control electrical
current
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