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State-of-the-art

future
applications
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... to keep engine, oil and coolant below max. allowab le temperatures

State-of-the-art
Coolant temperatures and engine oil temperatures can be

calculated for arbitrary stationary operating conditions as well as for
arbitrary drive cycles.

Requirements:

Test data for engine heat fluxes to coolant and oil for various
coolant and oil temperatures over load and speed.

Test data for heat transfer and flow resistance of heat exchangers.

3D CED flow analysis for components of complex three
dimensional flow.
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1D and 3D CFD analysis must interact
throughout the development process.

1D System Analysis
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Future Development:

Substitution of test data for engine heat
fluxes through a predictive engine model
with the integration of GT-POWER.
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Detailed engine

calculates

GT-POWER MeanValue
engine model;
calculates

Heat Source
heat transfer coeficients and
combustion temperatures in cylinder
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Lumped masses

and FE-cylinder models;

calculates

thermal transport in engine

structure

water jacket, heat exchangers
and thermostats;

thermal transport in coolant

simplified lubrication
model;

calculates

thermal transport in oil
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calculates
frictional losses for different
friction groups

Vehicle and power train

model

calculates
engine load and speed
for vehicle drive cycle
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Consistent Boundary conditions can in principal be provided by 1D
VTM System Simulation.

GT-SUITE VTM System Simulation will serve as a back bone
for complex 3D thermal underhood simulations.
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Thank you for your attention !
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