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(RA'\ % ——— Problem statement (1/2):

Cooling and Heating

s | s Trane introduction

* Trane designs,
manufactures and sells
customisable air heating
and cooling systems

Trane )
é TRANE

L 27 wsines dans le monde

* The focus is on the
configuration system




R Essnwvs ~ Problem statement (2/2):
Trane configuration system

1. 1 customer -> N product variants

= Too much variety? Which one is the best? The “right”

level of variety?
2.  ETO for each “special” order
. Really needed?
3.  Customer & processes heterogeneity
. How to model the product?
4. Dynamism of the network
. Can the model be flexible?



Prob!em statement (3/3):
effect of product variety issues

O
29
:

(A

e Too much (+) product variety -

— More complexity in manufacturing, scheduling, planning
systems

— Customer confusion

 Not enough (-) product variety ->
— Less added value vis-a-vis the customers
— Competition risk
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(RA" Eséfmf Research questions (1):
Scientific context

* Mass Customization (Davis,1987)

* Variety management (El Maraghy et al., 2013)

* Product families design (Simpson et al., 2006)



(R AN ggrms Resea}rch questior_13 (2).
s the right variety
a X Y . Y
Customers Product
segment variants

fiX, >y
finverse of g

e X: customers we want to fulfill =

e X2: customers we are able to fulfill

e X1: domain of the configuration function f

° Yl:right variety oot verans
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How to find Y, ?

How to model X, Y,
fand g ?

Reseafch qu_estions (3):
modeling issues

a

X Y
Customers Product
segment variants
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CRAN %rm&‘ _ ~ Research work (2):
e product variety (set Y) in literature

* Product families (and / or lines, platforms) are
parametric models describing the product variety

5 Mercedes-Benz UsedCars  Fieot&Business  Financeand Insurance.  Owner's Arsa  About Mercedes-Benz My Mercedes

* parameters are A-Class S
— Product functions ‘ : S—
— Product specifications —
— Components specifications

e Used for prod configuration
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_ _ Re_search work (2):
customer variety (set X) in literature

* Current configuration systems do not represent the set X

Customer
Needs

|

Requiremen
Analysis

)

Current PLs Inputs

System

Model

~

Requirements [

3{

v

Logical
Architecture
Model

Physical
Architecture
Model

|

* Most engineering approach are based on QFD
— No consistent model of the customer

e System engineering (SE) - defines a consistent model

of the customer (but not the variety)
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(& mmane Ontology for mass
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‘ interacts :
Segment environment

Stakeholder | |

derives
isAwareQf

interacts

formalises i constraints

constraints

transforms
1"1-

specifies

specifies 1
composes pe 11| defines
Pe defines
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Expected results (2):

e KBS for PL definition
,.E define the system ‘
e requirements space‘
L A
) P I I h : insert \falues Instantiate a
" customer variety H or e S ﬂ‘:::‘z:f::;;i‘ff;f:& Q
| ;
w |~ Y NO
gﬂ} E retrieve interactions
e = in the ontology —
% PL rationalisation?
_E i ){mfer lacks and }‘
= L2 redundancies
_E‘-"‘,., into the PL
* Ontology for formalising X< —2>Y knowledge
* Algorithm 1 for retrieving the knowledge
* Users for describing X,Y costs and PL purpose
[

Algorithm 2 and 3 for formalising the mathematical problem
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et Our vision: needs2specs (1/2)

« Ontology of terms from

cybernetics/system
between customer needs tﬁ/eory y

and technical domain

Formalise the link

Method for + Variety _ratlor_lallsatlon
+ Innovation discovery

product line ;
- + Customer-oriented
design configuration

industrial case
- fan-coils
product line
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EEEEEEE

customer needs and * Extending the ontorogy—;

with manufacturing

Awoid Ohstacle

Formalise the link between [ >

manufacturing process variants esuEn

Method for product

line design in % o,
enterprise network 0 4 4

Application on

multinational

product
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...remarks,
guestions?
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