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How to cool down morehan 900 hp supercaf?

LamborghiniAstérion:

Performances:
Vinax= 320 km/h
0-100 km/h =3.0 s

Powerunit:

Engine V105.2 |
Enginepower. 450 kW

3x Electricaimotorson front axle
Electricapower. 220kW

TOTAL MECHANICAL POWER LamborghiniAsterion
670 KW (910 HP)

TheVehicleThermal Management of suchpecial typeof car is really challenging
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Car Vehicle Thermal Management

Newvehicle design and new powertrain require a major effort in terms of prediction capability of simulation tools, that can be
reached only with some fundamentaeps:

1. Arobust model based on experimental data regarding the type of common performance targets of the vehicle, engine loads,
component characterization, thermal managemsirategy.
2. Qontinuous modelingf the system wittrsmart updates oEomponentsperformance

3. Layoutoptimization and test bench verification prior to build up the first runniedicle
Thisis the basis of thermal management optimization at Lamborghini for top performearce

Car evolution Hybridization

G/ tFraarolftéeé OFN 022t Ay3 OAND
- Engine cooling (and warm up)

- Gearbox cooling

- Charge air circuit (Only for turbo)

Hybrid car additional circuits:

- Electrical motors cooling

- Power electronics cooling

- Battery cooling (and warm up)

- A/C system integration in case of A/C cooling

PHEV 3
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Classicaind Hybrid Lamborghini casystems

Classical car system
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AWater systerm: . =

New systems for Hybrid car:

UJ
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LamborghiniA/C systemand cabin
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Use variable flowfields

Flow Field

Diffusion Field
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Inlet Definition
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8 Airpaths:
- 6 Radiatorgath
- 1 Cabinpath
-1 EngindPath
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Lamborghini caiair systems

Blocks

Block

[ ]

[Components
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Resistance matrix

12BL
138L

1L.CNDIL11:37.RAD[1.11:37 RAD[1.2]
|2.CNDI1,1]39.RAD[1.1]:39.RADI1.2)

14BL

30.RAD[1,1];30.RAD[21]

Typicaradiator path

c/p\i,, —> | (cond) ﬁe — BiR —> Do\
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Nodes [BE3E) Il Use only 1. element
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Car transient cycle Input data

Input subsystem:

Data from table (Ndimensional map):

Input data could derive from Track test data or from vehicle
dynamic simulations.

1) Car speed

= 2) Engine rpm + Initial and
3) Engine torque ambient
4)  Electrical motor rpm conditions
5) Electrical motor torque
6) X

Car speed input plot
2000+row input table:
(B N-Dimensional Map INAR 2_CCluinddta) 0 © M= e e 0o 0 o ) A
\'F;I;:ISBW

[ General data @ Data

Use standard char. line, map or multimap

No. of Dimension values
1 — Grid state 1
No. of Values
9 -
| ————— Power plot

Dimension 1 Value 1 Value 2 [ values Value 4 Value 5 Value 6 Value 7 Value 8 | values
[s]-- [kmy/h].. [1/min]... [Nm]... [1/min].. [INm].. [1/min]... [Nm]... [1/min]... [Nm]...

G2
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CarTransientcycleoutput data v

LiquidTemperatures Heatexchanged Liquid Volume Flow

BatterySOC CabinTemperature Liquid Pressure

Many output easy to obtain from KuliLab 8
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