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Lamborghini Asterion 

How to cool down more than 900 hp supercar? 

Engine: V10 5.2 l 
Engine power: 450 kW 

3x Electrical motors on front axle 
Electrical power: 220 kW 

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

TOTAL MECHANICAL POWER: 
670 KW (910 HP) 

Lamborghini Astérion: 

The Vehicle Thermal Management of such special type of car is really challenging  

Power unit: 
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Car Vehicle Thermal Management 
 

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

1. A robust model based on experimental data regarding the type of common performance targets of the vehicle, engine loads, 
component characterization, thermal management strategy. 

2. Continuous modeling of the system with smart updates of components performance 

3. Layout optimization and test bench verification prior to build up the first running vehicle. 
 

This is the basis of thermal management optimization at Lamborghini for top performance car 

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 

ά/ƭŀǎǎƛŎŀƭέ ŎŀǊ ŎƻƻƭƛƴƎ ŎƛǊŎǳƛǘǎΥ 
- Engine cooling (and warm up) 
- Gearbox cooling 
- Charge air circuit (Only for turbo) 

Car evolution - Hybridization 
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Classical and Hybrid Lamborghini car systems 

Classical car systems New systems for Hybrid cars 
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Lamborghini A/C system and cabin 

New Kuli features give the possibility to simulate also passenger compartment for thermal comfort purposes: 
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     8 Air paths: 
- 6 Radiators path 
- 1 Cabin path 
- 1 Engine Path 

(NO grids) 

Lamborghini car air systems 

Typical radiator path 
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2000+ row input table: 

Data from table (N-dimensional map): 
Input data could derive from Track test data or from vehicle 
dynamic simulations. 
1) Car speed 
2) Engine rpm 
3) Engine torque 
4) Electrical motor rpm 
5) Electrical motor torque 
6) Χ 

Car transient cycle Input data 

Car speed input plot 

Power plot  

+ Initial and 
ambient 

conditions 

Input subsystem: 
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Liquid Temperatures  Liquid Volume Flow  

Liquid Pressure Battery SOC Cabin Temperature 

Heat exchanged 

Car Transient cycle output data 

Many output easy to obtain from KuliLab 


