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Matlab SimulinkStarCDKULI Flowmaster

Simulation and analysis tools:

Design: Test & Analysis:

Vehicle tesing Component testingFunction testing

Integrated engineering approach
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Early development phase:
Concept studies
Evaluate proposals of different suppliers

Midterm development phase:
Find the best test configurations
Fine-tune simulation model: BIR, flow restrictions, Cp
Parameter variation:

• fan ratio / fan type / fan diameter
• fin density / geometry

Validation phase:
Simulate final concept with proposed engine ratings 
Validate cooling system performance demands
Product modification tests
Drivecycle simulation

Simulation application areas
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Driving parameters cooling system design

TopographyClimate

Road conditions

Application 
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No. components needing cooling increasing � Heat rejection

Demand for higher engine ratings � Heat rejection

Legislative demands �
Noise emission     �

Exhaust emission � Heat rejection

Fan speed restriction

Noise shields � airflow restriction

Conflicting coolant temperature demands � Thermal management more complex

Challenges cooling system development
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Cooling air flow measurement

MicroProbe MicroProbes glued in HTX

Calibration
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Cooling air flow measurement
In vehicle testing

790 rpm 1080 rpm 1330 rpm 2050 rpm 2770 rpm
Cooling air flow

KULI Advanced
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CFD air flow analysis
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Implementing data in KULI 

KULI Advanced needed



Volvo Truck Corporation
Dolf van der Maarel, 2005-06-22, VTC_KULI.ppt

5th KULI User Meeting 2005

Drivecycle data acquisition

Simulation parameters
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FH / NH / VN
KULI Analysis
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Inner circuit

Cooling module layout Principle flow schematic

Cooling concept evaluation
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FH16 inner circuit
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Air flow path / Air side

FH16 KULI model

CAD-module

Cooling module layout
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Kuli analysis results

Entry speed CAC

Coolant temperature

Diagrams

Postprocessor interface to Excel
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Questions & Answers
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Thank you for your attention!

Dolf van der Maarel

Volvo Truck Corporation

Cooling sytems

Dept 26462, AB3

SE-405 08, Göteborg, Sweden

Telephone: +46-31-32 74369 

Telefax: +46-31-22 62 03 

E-mail: dolf.vandermaarel@volvo.com
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