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2010 Cummins ISB
« 360 HP (268 kW)
« 17.3:1 Compression Ratio

« Common Rail Fuel Injection

 Air-Handling System

 Exhaust Gas Recirculation Valve

0 T T
TDC| BDC

* Variable Geometry Turbocharger .| ™ maesioe— U conmpresson .

Straoke

» Variable Valve Actuation System .

* Electro-Hydraulic System
« Cylinder Independent
« Cycle-to-cycle
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* Physically-based generalizable models

« Validated experimentally

 Validated via analysis (math-based stability, convergence
rate, and sensitivity/uncertainty analysis)




&

5 Model States

Intake Manifold

* Pressure

 Temperature
« Exhaust Manifold

* Pressure

 Temperature
« Turbo Shaft Speed
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Gas Exchange Model e

Intake Manifold State Equations
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Gas Exchange Model e

Volumetric Efficiency Model
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Gas Exchange Model

&

Volumetric Efficiency Model Results
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Gas Exchange Model Results

1850 RPM, 300 ft-Ib
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Gas Exchange Model
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Gas Exchange Model e

Oxygen Fractionz!)Estimator Results
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PCCI Combustion Timing Model e

Start of Combustion Prediction
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PCCI Combustion Timing Model e

 What needs to be controlled to control PCCIl combustion
timing?

SOoC = 1.240.0018w

+0.0060 (o.os‘-jle@)
A

A

« Can we separate dynamics®

Slower dynamics driven by gas exchange process

Faster dynamics driven by fuel injection process
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PCCI Combustion Timing Controller e
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PCCI Combustion Timing Controller e
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