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Introduction

Automotive Underhood Thermal Systems Design -
A Federated Approach

– Supplier uses OEM simulation models and 
work via internet

– Protect intellectual property among suppliers 
while working with the same OEM

– Supplier runs simulation for multiple design 
points 

– Reliability and robust design of thermal 
system
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Federated Intelligent Product Environment  - FIPER

• Suppliers remotely run computer model at OEM site 
using FIPER B2B Feature

• An environment that allows engineers to capture and 
manage CAE simulation tools and processes. 

• Design exploration tools to automatically improve 
performance and quality.    

• Design of Experiments, Optimization, Reliability Analysis and 
Transfer Function generation. 

• A distributed and parallel infrastructure to execute user-
submitted CAE jobs to maximize resources and reduce 
cycle time.
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Federated Design Process

�� Geographically dispersedGeographically dispersed

�� Business relationshipsBusiness relationships

�� Proprietary models and toolsProprietary models and tools

�� Distinct IT infrastructuresDistinct IT infrastructures

System Integrator - OEM
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Radiator

Radiator

Vendor 3Vendor 3
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Combo Cooler

Combo Cooler

Cooling Module Design
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Federated Integration Model

Web Services ProtocolsWeb Services Protocols

Vendor 1

Overall System ModelOverall System Model

OEM

InternetInternet

Vendor 2
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Vendor 3

Power Steering 
System Model

Engine Cooling 
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SubSub--system model 1system model 1

Air conditioning 
System Model

SubSub--system model 3system model 3
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Radiator Selection – An Example

• Design Parameters

– Height

– Width

– Thickness

– Fin Pitch

• Supplier Response

– Coolant Temperature

– Cost



Copyright 2007 DaimlerChrysler Corporation

Objective

• OEM develops under-hood thermal systems for one of 
its vehicles

• OEM wants all its radiator suppliers to make reports on 
their radiator performance within this cooling system

OEM Overall Thermal System ModelOEM Overall Thermal System Model
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Project Architecture

• OEM Action
– Makes a FIPER-based cooling system model using 

KULI 

– Publishes it in the FIPER library
– OEM makes the model available for Suppliers via 

Internet

• Supplier Action
– Makes a FIPER model that remotely plugs into OEM’s 

system model
– Executes the FIPER model by plugging KULI radiator 

component model into OEM system model

– Collects system output (top tank temperature)
– Supplier sends e-mail to the OEM, together with 

additional radiator information such as cost and 
dimensions
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OEM Site – FIPER Model 

Web Services ProtocolsWeb Services Protocols

Overall Thermal System ModelOverall Thermal System Model

OEM

InternetInternet
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KULI Cooling System Model

KULI Network
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Excel Interface to the KULI Cooling System Model

KULI

Excel

Excel Runs KULI

Cooling System Model
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FIPER model at OEM

Excel

FIPER

Interface with KULI
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Excel Block

Mapping

Advanced

• Save Excel file after execution

• Show Excel during execution

• Close work book after each execution

• Others

• Mapping input parameters between 

Excel and FIPER

• Mapping input parameters between 

Excel and FIPER
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Publishing the Model

Making the Model Available via Internet 

Supplier’s ACS Number
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Supplier Site - FIPER Model

Vendor 1

InternetInternet

Engine Cooling 
System Model

SubSub--system model 1system model 1

Web Services ProtocolsWeb Services Protocols
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FIPER model at Supplier

FIPER Model at Supplier Site plugged into OEM’s Cooling 

System Model

Radiator 
Files 
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Combined Supplier and OEM Task Details
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File swap via Loop and DatEx components
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Component Editor – Remote Model

Remote OEM Cooling System Model used at the Supplier Site
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FIPER Interface to the Report File 

Results produced by the OEM model for 4 different radiators from the 
Supplier
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E-mail Communication with OEM

Pause Block that Allows an Interactive Workflow and Mail 

Block that Sends the Report to the OEM
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Current Process vs. Federated Process 

Current Process Federated Process 
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Conclusions

• Global development environment needs

• Reducing data chasing between OEMs and Suppliers 

• More connection between testing and simulation

• Reduce possibility of error during data inputs 

• Optimization, Design of Experiment & Design for Six Sigma

• Protect intellectual property of each party


