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The cetane number is tested using a standard-
ized single-cylinder testing engine. The igni-
tion lag is set for the fuel under test by means
of a variable compression ratio. The engine

is then run on a reference fuel made up of a
mixture of cetane and ¢-methylnaphthatene
(Figure 1} using the same compression ratio.
The proportion of cetane in the mixture is al-
tered until the same ignition lag is obtained.
The proportion of cetane then gives the cetane
number (for example, a mixture of 32%
cetane and 48 % «-methyinaphthalene has

a cetane number of 32).

Paratfin fuel components have a high cetane
number while aromatic compounds {chietly
cracking products) have a low cetane num-
ber; i-paraffins, olefins and naphthenes have
a medium cetane number.

Ignition accelerators can be added to the
fuel to improve its cetane number. All types
of emission, particularly NO,, diminish as
the cetane number increases, as does the
combustion noise.

Density
The energy content or diesel fuel per unit of
volume increases with density. Fuels are sold
by volume and delivered to the combustion
chamber by fuel-injection systems on the
same basis. If an engine is designed for use
with a “medium-density” fuel, then if it is
run on higher-density fuel (based on fuel
grade), engine performance and soot emis-
sion increase; they diminish if a lower-den-
sity fuel is used. Temperature-dependent
vatiations in fuel density are compensated
for by the EDC system.
L The requirement of diesel fuel is therefore
narrow grade-based density spread”. A den-
sity sensor could also provide a solution
t_b the problem. There is a greater density
Spread found in fuels around the world than
mitted by EN 590.

Basic principles of the diesel engine Diesel fuels

Yiscosity

If the viscosity of a fuel is too low. it wiil lead
to leakage losses in the fuel-injection svstem
at low engine speeds in particular and there-
fore also to power deficiencies and hot-start
problems. If the viscosity is too high, it will
impair pump function and resuit in poor
fuel atomization. Therefore, N 390 speci-
fies narrow tolerance limits tor diesei-fuel
viscosity.
Boiling range
The boiling range is the temperature range
within which the tuet boils.

AJow initial boiling point makes a iucl
suitable for use in cold weather but also
means a lower cetane number and poor iu-
bricant proverties. * b upoer boiling limit
gives long-chained paraitins poor sold-start-
ing properties but u higher cotane umber.

Polyaromatic compounds with throe or
more rings also have a high boiling point
but a low etane number. % the polvaro-
matic-compound content ~f diesed fuel
increases, more soot is produced as a by-
product ot combustion.
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Reference fuels ior 'astng ¢

Cetane (n-hexacecare C-g Hny
highly combustible 1CZ 100)
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a~-methyinaphthatine (C.y Hig)
non-combustible (CZ 0)
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