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What is dieseline and why?

Gasoline, which has high volatility but low self-ignitability, is
generally produced as a high octane number fuel. It is associated
with the main problem in the HCCI engine of over-rapid combustion
rate at upper loads and misfire at low loads.

The Diesel fuel, on the other hand, has a high cetane number with
larger carbon content and heavier molecular weight with low
volatility, is better suited to auto-ignition but often requires a lower
compression ratio than the conventional Diesel if the HCCI mode is
adopted.

A mixture of Diesel and Gasoline (dieseline), mixed either online
and off line, avoids any compromise and makes it possible to use
the complimentary properties of the 2 different fuels.



Dieseline combustion in an optical HCCI engine

Bore x Stroke 89.0x90.3
(mm)

Swept. Volume 561.5
(cmd)

Compression 11.1:1

Ratio (Geometric)

Fuel Delivery Direct Injection
(150bar)

Valves Intake Exhaust

Lift (mm) 2.5 2.10

Duration (CAD) 150 110




Gasoline and Dieseline combustion
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B — Heat Release Profiles
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D10 - Cycle Hi-Speed Imaging and Burn Analysis
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Dieseline test in a port-injection engine

Engine type Medusa single
cylinder 4-V
engine

Displaced 447 cm3

Volume

Bore 80 mm

Stroke 88.9 mm

Inlet Valve 50 mm

Diameter
Exhaust Valve 46 mm
Diameter

Valve Lift Exhaust | 3 mm

Valve Lift Inlet 3 mm

Nominal 10.4

compression
ratio
Fuelling type liquid port-injected

injection at 3 bar
(gauge)




Effect of dieseline on load boundary and NO
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» Dieseline extends the upper and lower load boundaries

* At the same load level, NO for D10 and D20 appears lower than gasoline?

Xu et al, 2007 SAE HCCI Symposium



Effect of dieseline on

HC and CO
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At the same load level

« HC for D10 and D20 appears lower than gasoline?

» Higher CO indicates reduced combustion efficiency with Dieseline because of poor mixing for

the PFI system

Xu et al, 2007 SAE HCCI Symposium



Dieseline test in a single-cylinder thermal engine

Ratio (Geometric)

Bore x Stroke 90.0 x 88.9
(mm)

Swept. Volume 565.6
(cmd)

Compression 11.5:1

Fuel Delivery Spray Guided Direct
Injection
(150bar)
Valves Intake Exhaust
Lift (mm) 2.65 2.10
Duration (CAD) 130 110




Operating boundary of Dieseline in the DI engine
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* Dieseline allows to burn
leaner mixtures

* 10% of diesel addition
Is sufficient to modify the
auto-ignition property
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Pressure rise rate and peak pressure

B0 4510
430 -yt
5100 4 *
E . 410

o —

cyl,max (bar)

'E 240 [ =
& 330 A /_
=200 b ‘/;/’ .
310 LA
[
100 2010 £
270
n_nn1 o0 1.;5n zlm zén 3Im 3.5] sm " ' ' ' ' '
’ ’ ’ ’ ’ ’ ’ 1.0 140 200 280 300 3480 400
IMEF {bar |

[+ ULGas 0 00 2020 |
i

D10 reduces pressure rise rate
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Maximum pressure is reduced with D10.
For the same load, diluted mixtures have
retarded combustion



NOx and HC with dieseline
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Addition of diesel allows a reduction of
NOXx near upper load boundary so an
extension of the load limit.
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There is a small increase of HC with D10,
probably due to the relatively lower injection
pressure of the current system and lower
combustion temperature



PM and fuel consumptions with dieseline
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The fuel consumption with Dieseline is reduced,
largely because of the lean mixtures. Further
analysis indicated a lower pumping losses
associated with the late injection timing for
Dieseline.



Comparison of the testing cases with IMEP3.0bar
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Combustion and emissions with IMEP 3.45 bar
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*For the same load,
the valve and
Injection timings are
optimised to that
the combustion is
later to reduce the
pressure rise rate to
the gasoline level.

*The valve overlap
is 10CAD smaller
with EGR 3% lower
*Approximately.

*The injection
timing is 30 CAD
later.

*NOx level is 25%
lower



Summary and Conclusions

1. Since there is no single fuel which can meet the requirement of
future fuels for HCCI engines, a mixture of gasoline and diesel
fuels (Dieseline) is probably one of the solutions.

2. With a gasoline direct injection engine configuration, it is
demonstrated that 10% diesel addition is more than enough to
modify the auto-ignition property of gasoline.

3. Dieseline combustion allows the burn of leaner mixtures with higher
dilutions near the upper and lower load boundaries, corresponding
to retarded combustion, lower NOx and pressure rise rate, and thus
an extension of the window size.

4. The benefits will be depending on the baseline engine configuration
and the modification adopted.



Gasoline and Diesel Engine Technologies are emerging
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Questions?



Backup slide - specific PM levels versus load
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Xu et al, 2007 SAE HCCI Symposium
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