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Rate Shaping — Definition of Injection Characteristics
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Diesel Combustion with Closed-Loop Control
Diesel Engine Control Strategies
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Diesel Engine Control Strategies
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Diesel Engine Control Strategies

Expectations for Closed-Loop Combustion Control
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Diesel Combustion with Closed-Loop Control
Particulate Matter Benefits
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Control of Combustion Noise
Through Number of Pilot Injections
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Pilot Strategy Adjustment
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a Diesel Combustion with Closed-Loop Control
Pilot Strategy Adjustment

Control of Combustion Noise
Through Number of Pilot Injections

16

@ 127 60% ﬂm%
= =
Q 8
— £ —
o = ] [ P E—
= — T
g 4 / - >

0 =T Big

- 30

— d 15 9 3
E o0 5 5
22000 TV 5 8 E
8 1750 el =
O M" =
(% | ,a/’ = Controlled Injection Characteristic
O 1500 = Always One Pilot Injection
c 7 ;’ —- Only Main Injection
D 1250 e |
T 5 10 15 20 25 30 35 40 45 50 55 60 65

Time [S]

IFEElY

12



06 g/kWh

Diesel Combustion with Closed-Loop Control
Emission Potential of Advanced Fuel Compositions

Part Load Operation Point: 2300 rpm, high load (HECS)
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Fuel 1. Standard EN590 Diesel
Research Fuels
Fuel 2: Diesel with reduced aromatic content
Fuel 3. Diesel with reduced cetane number
Fuel 4: Diesel with higher volatility
Fuel 5. Diesel with reduced aromatic content
and higher volatility
Fuel 6: Octane/Heptane blend (CN44)
Fuel 7: Toluene/Heptane blend (CN44)
Fuel 8: Gasoline/Diesel blend (CN44)
Fuel 9: Octane/Heptane blend (CN35)
Fuel 10: Octane/Heptane blend (CN30)
Fuel 11: Octane/Heptane blend (CN25)
Fuel 12: Octane/Heptane blend + E10 (CN44)




a Diesel Combustion with Closed-Loop Control

Performance Effect of Closed-Loop Combustion Control
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a Diesel Combustion with Closed-Loop Control
: RTC? (Real-Time Combustion Control)

Real Time Control of Injection Rate Within one Cycle
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Diesel Combustion with Closed-Loop Control

Rate-Shaping

Controlled Cylinder Pressure Shape CNL Optimized
Constant Pressure Rise (1°CA/degree) with Peak Pressure Limitation
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Diesel Combustion with Closed-Loop Control
Rate-Shaping

Load Variation with Constant Pressure Cycle
Adjustments only necessary to the last part of the injection trace
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Diesel Combustion with Closed-Loop Control
CORS Combustion Rate Shaping

Isobaric process
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Diesel Combustion with Closed-Loop Control

Summary

1 New control strategies are enabler for new combustion
concepts for further reduction of engine out emission

 Engine operation with high degrees of homogenization
IS highly sensitive to transient driving profiles

1 Adaptive injection characteristic is able to solve most
challenges which occur in transient conditions

1 The system is able to avoid torque drops and

combustion noise peaks by adapting the number of pilot
Injections
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