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' After calibration of your steady stete simulation model the next step in

your project can be done..
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KULI — Modular Structure &4 M MAGNA

> hvac ‘*
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Add-on module to KULI base or KULI hvac
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KULI drive — Motivation B M MAGNA

Transient Elements in a Vehicle ZEifHREIBSITE

Fluids in the circuits Tubes and pipes Any additional thermal
Engine &zh# [EIERREZA =i Passenger cabin 3RRAAE  capacities HEFEHNE

Only transient simulation allows using the full potential of CAE regarding component
sizing & packaging and implementation of warm-up and cool-down strategies
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Typical Application — Heat-up of Cooling System
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Consider the heat up effects
on the cooling system after
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Typical Application — Cool Down Simulation
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Find evaporator heat load such that
passenger cabin cool down requirements
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are met within a certain period
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Typical Application — Simulation with Engine Model
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consumption

% [S BRI A T ,
Reduce fuel consumption due to faster @—‘@— >~ = o =°"
engine warm-up é :

IEA SR LABEHEIEFE
Consideration of auxiliaries and
drivetrain cooling

Radiator [I]

Consider friction losses as well as fuel = ?

KULI Engine Model
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Possibility for fast concept studies
regarding comfort and fuel economy
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Typical Application — Transient Simulation
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* Avoid oversizing of components due to steady state operating points
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Thermal capacities
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Typical Application — Driving Simulation
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« Thermal behavior on a defined route (velocity vs. time), e.g. NEDC,
FTP75 tRIGEXRIZE (FiEvsHIE) SRR, W: NEDC, FTP75
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Typical Application — Energy Management o
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* Design optimized control strategy to minimize energy consumption
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Components & Features
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KULI drive — Transient Calculation BErSitE M MAGNA

* Transient calculation by definition of operating conditions at different

time steps {RIEARN T REBBESETHISTE
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Transient
aram.
. BMEP Speed Warm-up Amb.temp. | 1.EFan 5t.MNo:
e 3i Pressure 1000 5] rep K
Air humidity [22] 40 0 0 1 0 1
at temperature [*C] 20 10 251912 6.05506 36469 1] 20 1
20 3680.05 167031 53.3502 1] 20 1
Start time [5] 0 30 3927.94 -106207 56.9608 0 20 1
End time [<] 170 40 411113 1.2647 59,6048 1] 20 1
) 50 231262 495615 61.5174 a 20 1
e ! 60 2696.57 267013 717334 0 20 1
Time Step Refr. Circuit [s] 10 70 283039 291647 75.2047 0 20 1
80 284077 1.56679 75.5807 1] 20 1
a0 2807 42 1.05177 74,6989 1] 20 1
100 29279 3.20682 77.8881 1] 20 1
1in T a8 a1 747052 70 AR n 0 1




KULI drive — Thermal Capacities A= M MAGNA

« Consideration of the warming up and cool down of various components (thermal

capacities of components) EEZHEMENFHEFIER (SEHEHREE)
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KULI drive — Engine Model & Zh#l{=&!
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 4-/5-mass engine model for the consideration of friction losses at different

tem‘peratu res . Influences... ¢ Coolant
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 Thermal network to model complex thermal correlations
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A thermal network is described by a system of differential equations:
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KULI drive — Benefits {lt % M MAGNA

No over sizing of components due to steady state operating points

ERERS TRFMmSBREE IR

Reduced fuel consumption due to faster engine warm-up

Bl DME A LR bR RYHFE

More realistic temperature profiles due to consideration of thermal
capacities (e.g. engine model, thermal network)

EEERSEMTENERLREST (W: KMER. HREN)

Optimization of control strategies due to consideration of auxiliaries in
drivetrain cooling
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DRIVING EXCELLENCE.
INSPIRING INNOVATION.
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