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AgendaAgenda

•• Vehicle Integration ChallengesVehicle Integration Challenges

•• Timing ChallengesTiming Challenges



Emissions StandardsEmissions Standards
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••High EGRHigh EGR
••SCRSCR
••NOX CatalystNOX Catalyst
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Emissions Technology SourcesEmissions Technology Sources
-After-Combustion
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Chassis Systems IntegrationChassis Systems Integration
•• Jacket Water CoolingJacket Water Cooling
•• Intake Air CoolingIntake Air Cooling
•• Electrical / ElectronicElectrical / Electronic
•• ExhaustExhaust



Customer ExpectationsCustomer Expectations

•• Purchase PricePurchase Price

•• Operating CostsOperating Costs

•• ReliabilityReliability

•• Predictable PerformancePredictable Performance



Operating Cost SensitivityOperating Cost Sensitivity
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Customer ReactionCustomer Reaction
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Win-Win-WinWin-Win-Win

•• EnvironmentEnvironment

•• Engine &Engine &
Truck OEM’sTruck OEM’s

•• Truck OwnersTruck Owners

Lower EmissionsLower Emissions

Reliable & EfficientReliable & Efficient
ProductsProducts

Cost EffectiveCost Effective
TruckTruck
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Design ProcessDesign Process



•• PackagingPackaging
•• Duty-CycleDuty-Cycle

Vehicle VariationsVehicle Variations



System OptimizationSystem Optimization
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2007/2010 Emissions Technologies2007/2010 Emissions Technologies



Development Timing ChallengesDevelopment Timing Challenges

•• Experience With TechnologiesExperience With Technologies

•• Availability Of Off-the Shelf CommercialAvailability Of Off-the Shelf Commercial
ComponentsComponents

•• High Product Durability RequirementsHigh Product Durability Requirements

•• Criticality of Systems &/or ComponentsCriticality of Systems &/or Components



“Uncertainty” Risk Factors“Uncertainty” Risk Factors
•• TechnologyTechnology

–– Acceptability Of SCR By The EPAAcceptability Of SCR By The EPA
–– Lack Of Common Approach By Engine ManufacturersLack Of Common Approach By Engine Manufacturers
–– Availability Of An Adequate Infrastructure In 2007Availability Of An Adequate Infrastructure In 2007

•• Chassis IntegrationChassis Integration
–– Heat Rejection Water/AirHeat Rejection Water/Air
–– CAC PressureCAC Pressure
–– Electrical/Electronic/Software DemandElectrical/Electronic/Software Demand

•• DevelopmentDevelopment
–– Availability Of Commercial “Prototype” ComponentsAvailability Of Commercial “Prototype” Components
–– Representative Product For TestingRepresentative Product For Testing
–– Adequate Time For Validation By Vehicle OEM & CustomerAdequate Time For Validation By Vehicle OEM & Customer



Time is of the EssenceTime is of the Essence

•• Remove UncertaintiesRemove Uncertainties

•• Generate Consumer ConfidenceGenerate Consumer Confidence


