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Ideal Characteristics of Fuels

High energy density (content)

High heat of combustion (release)

Good thermal stability (storage)

Low vapour pressure (volatility)

Non-toxicity (environmental impact)
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Simplified Petroleum Distillation Refinery

T582
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T586

T604

For proper engine performance, fuels must have boiling points within

approximate ranges: from 30oC to 230oC for gasoline, and for 230oC to

370oC for diesel.
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Naming Conventions for HC Fuels

T587
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T579
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Gasoline Property Specifications & Test Procedure

T588
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Properties of Gasoline Fuels

T589
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T578
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Diesel Fuel Specifications (ASTM D975)

T590

1-D: is a light distillate (∼ C12H22 ) for cold weather.

2-D: is a middle distillate (∼ C15H25 ) diesel fuel of lower volatility

and is the most common for vehicles.

4-D: is a heavy distillate fuel used for stationary applications

where the engine speed is low and more or less constant.
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T580
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Typical ASTM Petroleum Distillation Curves

T602

The 10% and 90% evaporation

temperatures, T10 and T90 , are used in

the volatility specifications.

T10: indicates the start of vaporization,

is used to characterize the cold starting

behaviour,

T90: indicates the finish of vaporization,

is used to characterize the possibility of

unburned hydrocarbons.

The ASTM drivability index (DI)

is a measure of fuel volatility and is

defined as:

DI = 1.5T10 + 3T50 + T90
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Octane Number

Steps to measure the octane number of a test fuel is as follows:

1 Run the CFR engine on the test fuel at either the motor or the

research operating conditions.

2 Slowly increase the compression ratio until the standard amount

of knock occurs.

3 At that compression ratio, run the engine on blends of the

reference fuels isooctane and n-heptane.

4 The octane number is the percentage of isooctane in the blend

that produces the standardized knock at that compression ratio.

Two sets of CFR engine operating conditions for engines are employed

to define two octane numbers:

1 Research Octane Number (RON) (ASTM D908)

2 Motor Octane Number (MON) (ASTM D357)
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Octane Number Measurement Conditions

T615

The octane number label on gasoline pumps is the average of the

research (RON) and the motor (MON) method octane numbers,

known as Antiknock Index (AKI).

AKI =
RON+MON

2
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Diesel Cetane Number

The Cetane number characterizes the ability of the fuel to

autoignite, the opposite of octane number.

For high Cetane numbers, ignition delay is short. Hence,

combustion is initiated while the fuel is being injected, so the

burning rate is controlled by the rate of fuel–air mixing.

For low Cetane numbers, fuel will not ignite until late in the

injection process. Hence, fuel is well mixed so that once

combustion is initiated, the burning rate is very high, causing

diesel knock to occur.

Cetane numbers for vehicular diesel range from about 40 to 55.

The Cetane number of n-cetane is assigned a value of 100, as it is

one of the fastest-igniting hydrocarbon.

Isocetane (heptamethylnonane) ignites slowly & its CN = 15.
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Cetane Number Measurement Conditions (ASTM D613)

T616

A fuel is compared with mixtures of the reference fuels in standard

CFR engine, and rated by the mixture which most nearly matches

the ignition delay of the test fuel.

CN = (%n − cetane) + 0.15(%heptamethylnonane)

Calculated Cetane index, CCI: an approximation using ASTM
D976 empirical correlation for petroleum-based diesel fuels:

CCI = 454.74 − 1641.416D + 774.74D2 − 0.554 log T50 + 97.803(log T50)
2

where, D ≡ density at 15oC (g/ml)
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Relationship between Octane & Cetane Numbers

T617
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Typical Diesel Additives

T614

Effects of the most important diesel-fuel additives
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H:C Ratio of Inorganic Hydrocarbon Compounds

T583
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Saturation P-T Curves for Liquid Fuels

T584
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Lubricants: Engine Oil Viscosity

T600

µ = C1 exp

[

C2

1.8T(oC) + 127

]

T601

Engine oil reduces the friction between the principal moving parts

of an engine.

It also acts as a coolant for the pistons, rings, and bearings, to

enhance the rings combustion seal, to control engine wear or

corrosion, and to remove impurities from lubricated regions.
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