| C ENGINE FUELS



STANDARDS FOR TESTING

Most of the gasoline and diesel fuel tests are
specified by

1. ASTM-American Society for testing and
Materials and

2. SAE- Society of Automative Engineers.
3. API- American Petrolium institute



SI ENGINE KNOCKING

Spontaneous burning of fuel in localized area
instead of progressing from the spark

produces “ping” or “knock” or “detonation”
sound. It is called knocking.

Knocking causes
1. Loss of power
2. Damage to engine



A FUEL IS TESTED TO ESTIMATE ITS

1. VOLATILITY
2. BURNING CHARACTERISTICS
3. FREEDOM FROM EXCESSIVE IMPURITIES

4. STORAGE STABILITY



SI ENGINE ANTIKNOCK QUALITY

OCTANE NUMBER: It is a measure of antiknock
qguality of Sl engine fuel.

It is the percentage of iso-octane in mixture of
two reference fuels (lso-octane + normal
heptane) that has the same knock intensity as
the fuel being tested. it is a measure of
suitability of a fuel for use in an engine of
given compression ratio.



Tests for measuring Octane Number

1. The Research Method (ASTM D2699)

2. The Motor Method (ASTM D2700)- More
severe operating conditions.



FACTORS AFFECTING THE OCTANE
NUMBER REQUIREMENT

ONR is affected by

1. Air fuel ratio

. Compression ratio

Combustion chamber design
Operating conditions such as speed.
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lgnition timing



FACTORS AFFECTING THE OCTANE
NUMBER REQUIREMENT

1. As the ignition timing is advanced by 4
degrees ahead of the basic timing, the ONR
increases by 6 numbers.

2. Anincrease in humidity from 4 to 18g/kg of
air reduces ONR by 3 numbers.

3. An increase in coolant temperature fro 60
degree Centigrade to 90 degree centigrade
increses ONR by 7 numbers.



. Decreasing the compression pressure
decreases ONR.

. An increase in altitude of 920 m decreases

the ONR by 9 numbers.

. Increasing the compression ratio from 6:1 to
8:1 will increase the ONR by approx.12.

. Combustion deposits result in reduction in
heat transfer rate and increase in
compression ratio.Thus increases ONR.

. Smaller the combustion chamber, lower will
be ONR



FACTORS AFFECTING THE OCTANE
NUMBER REQUIREMENT
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Compression ratio-vs-ONR

Ocane Sumbe Requirement
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ABLE 4-2 Summary of Gasoline Addibves
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Impurities

1. Sulfur content
Corrosive Sulfur-

Immerse a polished strip of copper in the fuel
for 3 hour at 50 deg Centigrade. Any
decoloration indicates presence of corrosive
sulfur.

Quantity of sulfur-  0.5%ASTM-D1266
max. 0.1% (ASTM D439)



GUM AS IMPURITY

2. Gum content- Viscous liquid having tendency
to stick to the wall.

3. ASTM D439 sets a max gum as 5 mg gum per
100 ml of fuel.



BN

o U

Diesel Fuel Requirements

Cetane Number
Heat Value; Bomb Caloriemeter
Viscosity: ASTM D445Viscosity in centistokes at 40deg centigrade

Carbon residue; measured after heating fuel for 20 min at 549 deg
centigrade ASTM D524

Flash Point (ASTM D93): Temp at which fuel catches fire
Pour point (ASTM D97); Lowest temp at which fuel ceases to flow

Cloud point (ASTM D2500); Temp at which paraffin wax or other
solid substances crystallyse out. Genearally 5 degree Centigrade
above the pour point.

Ash Content (ASTM D482): max 0.01% ASTM



CETANE NUMBER

CETANE NUMBER: It is a measure of antiknock
quality of Cl engine fuel.

It is the percentage of normal cetane in
mixture of two reference fuels (Iso-octane +
alpha methyl nepthalyne) that has the same
knock intensity as the fuel being tested. it is a
measure of suitability of a fuel for use in an
engine of given compression ratio.



OR

CETANE NUMBER (ASTM D613)
= % of n-cetane + 0.15*(%of heptamethylnonane)

Commercial diesel fuel have cetane number
ranging from 33 to 64



TABLE 43 Detalled Requirements for Diesel Fuel Oile
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TABLE 4-4 Comparison of Physical Properises o Some Fucls
High Lo hmvmeri
Heating Chrars Toeminal Mar!Fuel
Ehenaniy, Valur, Mziiber.” Canmpressis Harss. hy
Fucl gl kL Average Hamn Mast
Froqan .54 25 G40 1 d.4:1 15.7
Butane 0575 28 430 oA .00 |55
Fihanol 0. TE4 F1 DA 1il a0 4.0
Regular
pAoline 0.733 L 11 7.4:1 14.7
Dhesel, Mo 1-N 0.B2% %7 B30 — T -
Thesed, Mo, 2-T2 0847 35 o0 —_ 166: | —

*Researth method employed.



