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Source : World climate review 2005

Direct impact on all the others physical and chemical properties :
Density / distillation curve / cetane number or %Aro




¢ NORTH AMERICA DIESEL EXISTING VARIABILITY FOR
% CETANE NUMBER

© e .

Percent
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Cetane number

Source GM-DEER 2006 from 2005 AAM winter & Summer Diesel Fuel survey




¢ NORTH AMERICA DIESEL RANGE VARIABILITY FOR
% G!TAN! NUMBER
C

Percent
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<42
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Cetane number

Source GM-DEER 2006 from 2005 AAM winter & Summer Diesel Fuel survey




¢ FACING THE FUEL DIVERSITY CHALLENGE
g TODAY AND TOMORROW

© e .

°© ¢ ©

...And future variability
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LIMITATIONS CONE FRO

Q _STANDARDS...
e

Cetane Number
Viscosity

Density

ASTM distillation
Aromatics

Cold flow properties ...

oo o000
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CFR (cetane) in 1940’'s

M EXISTING MIETFODS AND

CFR (cetane) in 2007




© =AND MUCKH NMORE ABOUT ANY REALISTIC ON EOARD

OLUTION...
o,

®

Copyright SP3H2007 - all rights reserved




0_ SPIF ONECARD PROCESS DESCRIPTION
o“fP e

¥

© Proprietary technology using near infrared hardware, dedicated
software and specific algorithms

(I1)

Information extraction

HCP Aro
HCP Lin

NG|
..... \JJ
¢

NIR spectrum HydroCarbon Profilers

= RAW data

M
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(1)
Engine
Management

Bus / CAN
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oﬂ NEAR INFRARED PRINCIPLES

%o C () Data acquisition
© - ©
©c o ©
Source Intensity |, Intensity | NIR detector

Iy

Absorbency =Log(l,/1)
C-H

©
Hvwwwwww | g
o

Fuel sample N-H
S-H
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¢ HYDROCARBON PROFILERS : A REAL FUEL “DNA”

o '0 00 (1) Information extraction
©c o ©

© Advanced product classification

RN
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© HYDROCARBON PROFILERS : A REAL FUEL “DNA”

Wy .t

© Advanced product classification

HCP ARO \ q\ :r:.) "

HCP LIN ! !
SO)\ X ' /L
— ¥ \t[ X2
HCP CYC T
> K _ X1

HCP OLEF v
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rIYDROCARSON PROFILERS MATRIX

0.1
1?‘
-0.05 | \
01 },

N,
Family (chemical bounds) Light Medium Heavy
Linear Parafins HCP LIN 1 HCP LIN 2 HCP LIN 3
Iso Parafins (branched) HCP ISO 1 HCP ISO 2 HCP SO 3
Olefins (insaturated) HCP OLEF 1 HCP OLEF 2 HCP OLEF 3
Naphtenes (Cyclanic) HCP CYCL 1 HCP CYCL 2 HCP CYCL 3
Aromatics HCP ARO 1 HCP ARO 2 HCP ARO 3
Oxygenates HCP OXY 1 HCP OXY 2 HCP OXY 3
Alcohols HCP OH 1
(/ engine,operating conditions HCP
c engine,operating conditions HCP
¢ HCP

engine,operating conditions




© FUEL PRODUCTS DISCRIMINATION USING 2D HCP MAP

F_ester
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C GASOLINE FUEL PRODUCTS DISCRIMINATION USING HCP
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© DIESEL PRODUCTS DISCRIMINATION USING HCP

g

P _Lin lan

—
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h
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0.845
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-0.3 -0.2 -0 0.0 0.1 0.z 03 0.4 0.4 0.6 0.7 n.a 04

F_ester
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© HCP DISCRIMINATION OF %BIODIESEL IN DIESEL
Q RAPESEED METHYL ESTER VARIATION

g
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17



© HCP DISCRIMINATION OF VIRGIN OIL IN DIESEL FUEL
q RAPESEED OIL % VARIATION EXAMPLE

09 .°

© o ©
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© HCP DISCRIMINATION BY ORIGIN
% DIFFERENT VIRGIN OILS

© e .

GO/ groundnut oil

0% 100%

3
S o
2 ° o 9
£ : GO/ sunflower oil 100%
£ B
2
=
|
S
I
5
% GO/ rapeseed oil
5
s
&
° - 100%
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HYDROCARBON PROFILERS :

PERFORMANCE PROBLEMS IDENTIFICATION
©

00000

© Diesel self ignition delay example

High Cetane
number

HCP_kIn

Combustion /
Noise / cold
start / NOx

-
7.6
i
=N
]
il
A
=12
.1

Premiurm
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-4

Max PM & HC

llow Cetane
- numbér

T3
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« rliCP FUEL QUALITY SENSOR VALUE PROPOSITION SUMNMARY

Co .

(/ < O ©

©
Injection Auto ignition delay - Detection of high Sulfur Content ]
advance Bio fuel content and type
- . ola : — :
'T‘J?C“O” oy .|gn|t|0n delay Detection of Gasoline in the Diesel
timing & | Density Fuel ]
Multi point | Heavy g4 5iiztic content
injection Viscosit - Detection of molecules that
y
management | _. [ iluti
) g Bio fuel type and content contributes to fuel dilution -
§ Distillation curve Detection of cylinder to cylinder -
g EGR/ Auto ignition delay variability
= TURBO Bio fuel content Cycle to cycle instability independent
! Biofj elty/pe of Fuel quality -
& Heavy srgiigtic content
(%)) .
£ Viscosity
2 Distillation curve
(@)
After Density
treatment Heavygigigtic content -
Viscosity
Bio fuel type and content
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