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SAE AIRS5373

1. SCOPE:

This SAE Aerospace Information Report (AIR) is intended as a source of comparative information and
is subject to change to keep pace with experience and technical advances. This document describes
currently used fuels and fuels which may be used in the future. Conventional gasoline and diesel fuels
are intentionally omitted from this document.

1.1 Purpose:

The purpose o

thisdocument 15 1o provide basic mformation regarding fuefs whigh can be used in

aircraft ground [support equipment. This document is recommended for use by\thdse engaged in the

design, selectid
1.2 Field of Applic3

This document
electric motors

n, or maintenance of ground support equipment, and their fuel sygtems.
tion:

is applicable to spark ignition or compression ignition engines, and battery powered

CAUTION: Always follow the specific recommendationscand guidelines of the engine manufacturer,

re
VQ

2. APPLICABLE D(

There are no refd

3. TERMINOLOGY

3.1 SPARKIGNITI

garding suitable fuel types for a particularengine. The use of unauthorized fuels may
id the warranty and result in damage-or injury.

DCUMENTS:

renced publications speeified herein.

DN ENGINE:

An internal co

gasoline fueled engines*are of the spark ignited type.

3.2 COMPRESSI

bustion eéngine utilizing a positive ignition system to ignite the air/fluel charge. All

NIGNITION ENGINE:

An internal combustion engine utilizing high compression to ignite the air/fuel charge. All diesel

fueled engines

are of the compression ignition type.

3.3 STOICHIOMETRIC AIR/FUEL RATIO:

The ideal air/fuel ratio, resulting in complete combustion of all fuel and air. This ratio is dependent on

fuel type.

3.4 LEAN AIR/FUEL RATIO:

More air and le

ss fuel than the stoichiometric air/fuel ratio.
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3.5

3.6

3.7

3.8

3.9

3.10

3.11

RICH AIR/FUE

L RATIO:

More fuel and less air than the stoichiometric air/fuel ratio.

CARBON MONOXIDE (CO):

Carbon monoxide is produced when combustion takes place with insufficient oxygen. Carbon
monoxide emissions can be a concern in spark ignited engines as they are typically operated near

stoichiometric 4
engines as the

HYDROCARB(

The HC portion
classes, such 4
react to form s

OXIDES OF NI
Both nitric oxid
(NO,). NOy is
concentrations

SULPHUR OX

Both sulphur di
primary cause

PARTICULATH

Unburned hydr
emissions.

rparttoadand Tich at futt toad—Carbomn monoxide emissions are 1
generally operate in a lean condition.

DN (HC):

of exhaust gas emissions represents incomplete combustion of fU
s methane, are essentially inert and do not reacttoform smog. O
nog.

TROGEN (NO,):

A primary constituent of smog. Diesel and gasoline powered engir
of NO,.

DES (SO,):

pxide (SO,) and sulphur trioxide (SO3) are collectively grouped as
Df acid rain.

EMISSION;

wer for diesel

el. Some HC
ther HC classes

e (NO) and nitrogen dioxide (NO,) are collectively grouped as oxides of nitrogen

es have similar

SO,. SO, isthe

bcarbonemission in the solid form of soot. Diesel engines have significant particulate

ALTERNATIVE FUEL:

A specific fuel listed in a regulatory document (i.e., Clean Air Act in the U.S., etc.) as an approved
Not all fuels listed in this document are classified as alternative fuels.

alternative fuel.

4. COMPRESSION IGNITION ENGINES:

4.1

Bio-Diesel:

Bio-diesel is a direct substitute to diesel fuel consisting of a blend of Rapeseed Methyl Ester (RME)
and standard diesel fuel. This fuel reduces particulate emissions and increases NO, emissions.
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4.2

4.3

4.4

4.5

5. SPARK IGNITELD

5.1

5.2

Clean Diesel:

Clean diesel is a direct substitute to diesel fuel, and has a significantly reduced sulfur content,
relative to standard diesel fuel. SO, and particulate emissions are reduced.

Gaseous Fuels

Gaseous fuels (natural gas and LPG) can be burned in compression ignition engines by utilizing a

fumigation sys
fuel. Gaseous
added to provid
mostly diesel fy

Alcohols:
Alcohol fuels (1
raised,and ag
via fumigation i
Jet A:

Jet A can be us
diesel fuel and

acceptable fue
diesel fuel.

Natural Gas:

Natural gas is §
advantages of

T, FUrmigation MvoiVeS a fearn MixXture of gaseous fuetanda sm
fuels do not have the self-ignition characteristics of diesel fuelAThH
e self-ignition of the air/fuel charge. Dual fuel engines candbe-des
el or mostly gaseous fuel.

hethanol and ethanol) can be used with direct.njection, if the comg
ow plug is added for part throttle conditions¢.Alcohol can also be b
hto the air intake system, similar to the gaseous fuels.

ed as a direct replacement for.Standard diesel fuel. Jet A has low
may require the use of an upgraded fuel system, or a fuel additive
system life. Engine power.is reduced by approximately 5% comp

ENGINES:

vailabletas a liquid or vapor. Low cost, abundance and low emiss
natural’'gas. Unburned methane and NO, are the principle polluta

[l amount of diesel
e diesel fuel is
igned to work on

ression ratio is
ended with diesel,

er lubricity than
to retain
ared to standard

ions are the major
hts in most

applications. H

ngine power is reduced approximately 15% compared to standard

gasoline fuel.

In some applications, it is favorable to operate a dual fuel arrangement. Gasoline and natural gas
fuel systems are installed on the same engine, although only one can be used at a time.

Liquid Petroleu

m Gas:

One of the most common alternative fuels is liquefied petroleum gas, also known as LPG. Since
most LPG fuel systems operate in a lean mode, HC and CO emission levels are lower and NO, is
slightly higher when compared to gasoline. Engine power is reduced approximately 5% compared to
standard gasoline fuel.

In some applications, it is favorable to operate a dual fuel arrangement. Gasoline and LPG fuel
systems are installed on the same engine, although only one can be used at a time.
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