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The integrated cooling module CES M
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Our system of interest: an integrated cooling module
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The stakeholder diagram organizes hierarchically all stakeholders of a system
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CESAM systems architecture framework
The two initial diagrams (2/2)

CESAM

Powertrain
design team

Cooling needs
Integration constraints

Mainteance
design team

[ PSA strategy ]

Economy

Customer ]

Maintenance tools definition Style
Maintenance conditions Technical policy,
Timing constraints
Training needs

Integrated
cooling module

Assembly tools definition
Assembly conditions

Comfort expectation

(

Crash regulation L

Cooling module project

Standardization
& Regulations

Material regulation
Recycling regulation

\_“_)

Luglst\cW

Plant

Engine
plant

(e )

Assembly effort
ey

Cold source

F'y

Integrated engine Regulation

Yy

Temperature
Geometric interfaces

\

Mechanical support

4

Air
Cooling module product \ _ Saltspray, Polltants [

Atmospheric
Environment

Hot air
Coolant level info

—_—

Heat request

Users
(via other systems)

Coolant filling

Spraying risk
Moving parts risk
Electrical risk

Direct
handling

Vibration
Heat sources

Akage

Engine
compartment

Shocks

Maintenance team

Power

Energy
Sources

Front Bumper

The environment diagram models the main external interfaces of a system
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Operational views — States (1/3)
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The lifecycle diagram models all operational contexts of a system, that is to say
periods of times where the same stakeholders are interacting with the system
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Operational views — Static elements (2/3)

Lifecycle phase Use case
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Integrated
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Operational Breakdown Structure

The operational breakdown structure represents hierarchically all use cases of the system,
that is to say all functions of the environment of the system that involve the system
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Operational views — Dynamic behaviors (3/3)
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Operational scenario associated with the use case ‘Provide nominal cockpit heating”

An operational scenario models the dynamics of a use case, that is to say
the interactions between the stakeholders and the system during this use case
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Functional views — States (1/4)
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The functional mode diagram models all functional modes of a system, that is to say
periods of times where the same functions are used by the system
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Functional views — Static elements (2/2)
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The functional breakdown structure represents
hierarchically all the functions of a system
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Functional views — Static elements (3/4)
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The functional interaction diagram represents the interactions
between the functions of a system
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Functional views — Dynamic behaviors (4/4)
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An functional scenario models a functional dynamic, that is to say the
interactions between the stakeholders and the functions during a functional mode
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Constructional views — States (1/4)
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The technical configuration diagram models all technical configurations of a system,
that is to say periods of times where the system is formed with the same components

CONFIDENTIAL Example of a complete MBSE model



CESAM systems architecture framework C ES A M
Constructional views — Static elements (2/4)
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The constructional breakdown structure represents hierarchically all the components of
a system. It is also usually called a product breakdown structure (PBS).
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Constructional views — Static elements (3/4)
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The constructional interaction diagram represents the interactions
between the components of a system
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Constructional views — Dynamic behaviors (4/4)
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A constructional scenario models a constructional dynamic, that is to say the
interactions between the stakeholders and the components during a certain moment of time
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