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Example of a complete MBSE model

Our system of interest: an integrated cooling module

Integrated 

cooling module
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Example of a complete MBSE model

The stakeholder diagram organizes hierarchically all stakeholders of a system

Integrated 

cooling module
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Example of a complete MBSE model

The environment diagram models the main external interfaces of a system

Integrated 

cooling module
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Example of a complete MBSE model

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

Initial events

of a phase

Events triggering 

an immediate 

change of lifecycle 

phase

« Death » of the 

system (modeled 

by a unique 

terminal state)

Integrated 

cooling module

« Birth » of 

the system
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Example of a complete MBSE model

.

Operational Breakdown Structure

Lifecycle phase Use case

Design phase N/A

Supplier manufacturing phase UC1: manage unitary tests

Manufacturing phase
UC2: manage integration test

UC3: calibrate the integrated cooling module

Transition to use phase UC3: transport the integrated cooling module

Operating phase

UC4: provide nominal cockpit heating

UC5: use in cold conditions

UC6: use in hot conditions

….

…. …

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

Integrated 

cooling module
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Example of a complete MBSE model

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

Operational scenario associated with the use case ‘Provide nominal cockpit heating”

Integrated

cooling module
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Example of a complete MBSE model

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

Out of service mode

Maintenance 

mode

Fallback 

mode

Engine start

Off mode

On mode

Engine stop

Failure detection

Failure detection
Regulation 

mode
Idle mode

Temperature in range

Temperature out of range

Cabin heating 

mode
Idle mode

Cabin heating dismissed

Cabin heating request

Fault reset

Maintenance 

impossible

Integrated

cooling module
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Example of a complete MBSE model

The functional breakdown structure represents 

hierarchically all the functions of a system

Remove heat 

from the engine

Send heat to the 

cabin

Store coolant

Transport 

coolant

Cool down 

coolant

Provide hot 

coolant

Provide heat 

management

Warm fresh air

Communicate 

with supervisor

Get mode 

requests

Report status

Integrated

cooling module
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Example of a complete MBSE model

The functional interaction diagram represents the interactions 

between the functions of a system

Remove heat 

from engine

Send heat to the 

cabin

Communicate 

with supervisor

Fan setpoints

Heat setpoint

Energy 

Sources

Maintenance 

team

Engine 

compartment

Users

(via other 

systems) 

Integrated 

engine

Atmospheric 

Environment

Energy 

Sources

Energy Energy

Fresh air

Fresh coolant

Warm coolant

Cooling efficiency

Valves setpoints

Module status

Warm 

Air

Engine 

heat

Integrated Cooling Module

Engine status

Cool down 

coolant

Integrated

cooling module
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Example of a complete MBSE model

Energy 
Sources

Integrated 
engine

Remove heat 
from engine

Occupants

Heating request

Power request

Power

Heat

PAR

Warm air

LOOP [while Heating request = true]

Warm coolant

Provide 
hot 

coolant

Warm 
fresh air

Regulated heat source

Integrated

cooling module

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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Example of a complete MBSE model

Normal coolant level configuration

Low coolant level configuration

Excessive coolant level configuration

Refill

Leakage or evaporation or draining

Leakage or evaporation or draining

Refill

With valve Without valve

Integrated 

cooling module

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
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Example of a complete MBSE model

The constructional breakdown structure represents hierarchically all the components of 

a system. It is also usually called a product breakdown structure (PBS).

Radiator system Regulation system
Cabin heat 
exchanger

CAN gateway

Water pump

Thermostat

Radiator

Radiator cooling fan

Circuits

Coolant expansion 
tank

Valves

Heater fan

Heater core

Integrated cooling 
module

Integrated 

cooling module
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Example of a complete MBSE model

The constructional interaction diagram represents the interactions 

between the components of a system

Integrated 

cooling module 

boundary

Integrated 

cooling module
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Example of a complete MBSE model

Heat
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Engine status
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Heat request

Warn coolant

Fresh coolant

Warn coolant
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system
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system
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Signal

Signal

Integrated 

cooling module

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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