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Clément Gorce
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Heating valve (optional)

Radiator fan

ﬁ/l\ lj‘] ﬁ?ﬁx‘//—? fﬂ E";@ : Coolant radiator Thermostat

Cabin heat exchanger

Water pump

Air flow
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Interacting

PSA strategy

external systems

Mainteance
design team

Customer

Powertrain
design team

[ I T I I T T 1 " Econgmy
laintenance tools definition Techrical poiy,
Users . Engine Atmospheric . 'T"‘f':"r;“:::;fa"’r’g""’“s
Comifc
{ Plant J [ o systems)J [ Integrated engine J [ T ] [ Energy Sources ] [ Front Bumper J [ Fliraii ] Maintenance teamJ {0/ wegc’;?:nm:,;:; » Tering cha ort expectation
Integrated Cooli ey = | ization
cooling module Assemty s dfnten O0MnNE Lt J Grashreguiation & Regulations
sembly conditions
. Front Mounting Vibration Electricity g Maintenance e Material regiaion
Vehicle plant Air
passenger support sources sources operators
),
E;E: Driver E::irnal Ambient air ::"r:cl: Liquid water Ma"t':?:m Checxs A
) ) \ Cooling module product Salt spray, Politants At heric
Environment
{ Engine ECU { Heat sources J -—{ Solid water { Didgross ] Cold source Hot air
tools Coolant level info Users
i _ 5
/ J Integrated engine Regulation (ialotho e ystams)
—_— > Heat request
s o
praying risk
Moving parts risk
w‘cal risk
Integrated Dust Direct
cooling module Mechenkal support handing Maintenance team
Heat sources / Shocks

Power

Front Bumper

Engine Energy
compartment Sources
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Initial

Lifecycle phase Use case

‘ L.[ . ]_‘[F'SAManufacluringphase - Deslgn phase N/A
Supplier

/\’ N \ manufacturing phase UC1: manage unitary tests

Vehicle key ON

Supplier of the
events Manufacturing system
Events triggering offe

an immediate
change of
lifecycle phase

Tankfilling and check

Transitionto use phase \

&[[ ]h_lﬁ_ﬂl lwm]] UC2: manage integration test
Manufacturing phase | UC3: calibrate the integrated
H

&

Integrated
cooling module

t.[ T = cooling module

Je plention detecled

.
Freezing : Sprayed ! :::I:: ~ .

frod [\M []'[ \.[ ] o ] Transition to use UC3: transport the integrated

T’ T REAE P L )} phase cooling module

state)

~

Integrated — e — Integrated UC4: provide nominal cockpit
Bl’l‘lllﬁ Cooling Module .
: 1 : : : heating

3 Heating request

q.ﬂ Operating phase UC5: use in cold conditions
UC6: use in hot conditions

LOOP ‘ . . [while Heating request = true]
L L

PAR

I
! Power

{ 4
| Warm coolant | | ) .
] ' ! !

H H h | Warm air

1 1
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Maintenance
Impossivle

Failure detection

Integrated
cooling module

Out of service mode

Fallback Maintenance Engine start Engine stop
mode mode
f On mode \
: Temperature in range

Regulation
.—O[ Idle mode ] [ s ]

Fallure defection

Temperature out of range
9 B Clb;n mu;na uwmmav o
Integrated > ® T e
cooling module 4 Tp—— ] [ Cabin heating ]
/ mode

- ' - - -
Module status - g | : !
Integrated H H : i Power r 1
equest | a
" ¥ cooling module i : : - f
' ' 1 H H
Engine status Cooling efficiency L/ EOOF. I E }  [while Heating request = true] E i y
Valves setpoints 1 i H H H " /
pol Heat setpoint PAR | 1 H H i : /
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i ' 1 Power i ! Integrated
Eﬁ:ﬁ Warm coolant | W:‘rlm i ' i ' ! cooling; module
L 1 i}
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' T 0 1 1
' i Warm coolant ! *
Energy Energy E ' ! 1 ! Regulated heat source
Fresh coolant H ! ! H | —;
Fresh air . " » . !
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Integrated

Low coolant level configuration cooling module

Leakage or evaparation or draining

Normal coolant level configuration

With valve ] [ Without valve ] Heating valve (optional
)
-~
Integrated
cooling module
Cabin heat exchanger
coolant level ig L
Leakage or evagoration o draining Water pump
- o
Integrated S
. (via other
cooling module Systems]
boundary , I (—— Users
- Ll (via other ey
Heat engine Environment — Sources
Cabin heat b T T T T ' ! ' i
Sxhaneay PAR [ | Engine status 1 ' i ' i i '
\ . " L L I ' H
Hot coolant | | | | | 15ignal | H
i i Il 1 Power |
Cold coolant ] i 1 p— [ ' '
A ic Heat di Integrated ' ' ' ' ' oenel : '
Environment Radiator system I P i ' ! 1 Heat request ' ' ! ' :
Hot coolant I ! ! ! ] ' \Signal H
R . ——lp |
Efficiency signal Imposed flow ) { L ! L L L ]
1 Fresh coolant ! ' ! 1 | 1 1
ical signal 1 : Y ; : : : : : : :
! arn coolant H H H H ' '
Regulation system Electrical signal CAN } i i | ! Warn coolant | ! !
m CAN frames ! E ! i ‘. - : : >,
H H H 1 Mild coolant H H :
' ' ' f T \
: : : : | : *
Mounting efforts 1 ' 1 ' ! 1 Heat
Residual heat 12v Shock force ! ! | : eal
Integrated 5 e | : i

cooling module Engine Energy Front ; - ! Fresh air ! . ! '
compartment Sources Bumper \Integrated \ ' \ H
cdoling module | Warn air | | | E i 1
1 1 ]l
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Physical IT Service
Users environment environment providers

= — B N = P
s s i

/g—"—" ““"—"“’\\

Advanced driving
assistance

Economical &
environmental

Automate
vehicle speed
management

Optimize
autonomy &
consumption

Provide comfortable
experience

Repair &
maintainvehicle

Manage vehicle

Manage

advanced
driving Open & close Offer
vehicle accessories

activities
o =i

Enhance environment
perception

<

Manage
autonomous driving

Protect vehicle
occupants, pedestrians
& road users

Define
driving
route

Protect
duringcrash

Minimize vehicle
CO? emissions

Manage change
of trajectory

Manage
entertainment

Prevent vehicle
motion

Protect against
maliciouspeople

Manage
communication

Recycle vehicle

Protect against
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