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VEHICLE 

PRACTICE Issued Feb. 1988 

Submitted for recognition as an American National Standard 

FUEL INJECTION NOMENCLATURE 
(SPARK IGNITION ENGINES) 

1. This recommended practice was developed to provide a common lJnderstanding and 
usage of the technical terms useful in fuel injection systems for spark 
ignition engines. Additional nomenclature related to specific components is 
covered in the individual component sections and SAE J1933. 

ACCUMULATOR: A device to maintain fuel system pressure after the fuel pump 
is turned off. The device may also dampen pressure fluctuations and fuel 
pump noise during normal system operation. 

AIR ASSISTED FUEL INJECTION (AAFI): A fuel injection system where auxiliary 
air is mixed with the metered fuel to aid in vaporization or transport, or 
both, of the fuel. 

AIRFLOW SENSOR: A sensor that provides an electrical output proportional to 
the flow rate of the intake air to the engine. 

BARor~ETRIC ABSOLUTE PRESSURE (BAP): Absolute atmospheric air pressure. 

CAMSHAFT/CRANKSHAFT POSITION SENSOR (CPS): Devices which supply an 
electrical output that indicate the given shaft reference angle. 

CENTRAL FUEL INJECTION (CFI): An electronically controlled fuel injection 
system in \~hich one or more fuel injectors are located in the throttle body. 
The injectors may be positioned above or below the throttle plates. 

COLD START INJECTORS (CSI): An auxiliary fuel injector which supplies 
additional fuel during cold cranking. Fuel injection is generally continuous 
and the fuel rate is based on the orifice size and fuel pressure. Normally 
used in conjunction with a thermo-time switch. 

COi~TINUOUS INJECTION SYSTE~1 (CIS): A'fuel injection system in which fuel 
flows continuously from the injector or injectors independent of cylinder 
events. Fuel flow rate can be controlled by a variable orifjce or fuel 
pressure. 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state oftechnical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions, 

Copyright 1988 Society of Automotive Engineers, Inc. 
All rights reserved. 

Printed in U.S.A. 
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J154l Page 2 

DM~PER: A device whose primary function is to attentuate pressure 
fluctuations in the fuel system and, thereby, reduce hydraulic and acoustic 
noi se .. 

DIRECT FUEL INJECTION (OFI): Delivery of fuel directly into the combustion 
chamber. 

ELECTRONIC CONTROL UNIT (ECU): An electronic module one function of which is 
to calculate a command signal for the injector driver circuit based on inputs 
from engine operating sensors. 

ELECTRONIC FUEL INJECTION (EFI): A general term referring to any fuel 
injection system in which fuel metering is controlled electronically. 
Quantity of fuel delivered is scheduled by an electronic control unit. Its 
output signal is based on information received from several sensors that 
monitor the operating conditions of the engine. 

ENGINE COOLANT TEMPERATURE SENSOR (ECTS): A sensor that provides an 
electrical output proportional to the engine coolant temperature. 

EXHAUST GAS OXYGEN SENSOR (EGOS): A sensor located in the exhaust system 
that provides an electrical output which indicates oxygen content. 

FUEL INJECTION (FI): A general term referring to any type of fuel injection 
system, that is, CFI, CIS, EFI, MPI, PFI, SFI, SPI, TBI, etc. Fuel delivery 
may be mechanically or electronically controlled. Systems with fuel pressure 
> 150 kPa will be referred to as "high pressure II and those = < 150 kPa as 
"10w pressure". 

FUEL INJECTOR (INJ): An electromagnetic or mechanical device used to direct 
delivery or meter pres5urized fuel or both. 

FUEL-INJECTOR DRIVER (FlO): An electronic circuit that converts the fuel 
control signal from the ECU into the proper voltage and current signal 
required. The two commonly used drivers in the industry are a peak-hold 
driver used with low resistance injectors as a ~on-off" (saturated driver) 
used with high resistance injectors. 

FUEL PRESSURE REGULATOR (REG): A device to maintain a controlled fuel 
pressure at the fuel injector or a controlled differential pressure across 
the injector. 

FUEL PUMP (PUMP): A device that provides a specified fuel flow at the 
required system pressure. 

FUEL RAIL (RAIL): A fuel manifold that distributes fuel to the individual 
fuel injectors. It is used with multi-point injection systems. 

J 

GROUP FUEL INJECTION (GFI): A multi-point delivery technique in which fuel 
is delivered in a predetermined sequence by groups of two or mor~ injectors. 

L-____________________________________ ....... f' 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
54

1_
19

88
02

https://saenorm.com/api/?name=8a4f2239296d3dfe62b7be4752120af9


Page 3 J154l 

IDLE SPEED CONTROL (ISC): A general term used to indicate any device or 
system which provides programmed control of engine idle speed. Speed control 
is usually accomplished by adjusting the amount of air bypassing the throttle 
plate or by adjusting the position of the throttle plate. 

INTAKE AIR TEMPERATURE SENSOR (IATS): A sensor that provides an electrical 
output proportional to the intake air temperature. It is typically mounted 
within or ahead of any airflow measuring device. 

INTAKE-~~NIFOLD ABSOLUTE PRESSURE SENSOR (IMAPS): A sensor which provides an 
electrical output proportional to the absolute pressure within the intake 
manifold downstream of the throttle plate. 

INTAKE-MANIFOLD CHARGE TEMPERATURE SENSOR (IMCTS): A sensor located in the 
intake manifold that provides an electrical output proportional to the 
temperature of the air or air/fuel mixture. 

MULTI-POINT INJECTION (/4PI): A fuel delivery system in which each cylinder 
is fueled by at least one injector. The injector is normally located in the 
intake manifold or port close to the intake valve. 

PORT FUEL INJECTION (PFI): See MPI 

S£l}UENTIAL FUEL INJECTIOt-J (SFI): A multi-point fuel delivery technique in 
wnich each injector is individually energized and timed relative to its 
cylinder event. Fuel is delivered to each cylinder once per two crankshaft 
revolutions in 4-cycle engines and once per crankshaft revolution in 2-cycle 
engines. 

SIMULTANEOUS DOUBLE FIRE (SDF): A multi-point fuel delivery technique in 
which all injectors in a 4-cycle engine are energized simultaneously usually 
once per crankshaft revolution. 

SINGLE POIlH INJECTION (SPI): A fuel delivery system in which the total fuel 
requirement of the engine is delivered at one specific location in the intake 
system. ~1ore than one injector may be used. 

SPEED DENSITY (SO): A system in which the mass air flow rate is calculated 
based on cylinder displacement and the measured intake manifold absolute 
pressure, engine speed, intake manifold air temperature and theoretical 
volumetric efficiency. 

THERI<10-TIIVIE S~/ITCH (TTS): A bi-metal switch used to control the amount of 
fuel delivered by the cold start injector during cold cranking. 

THROTTLE BODY (TB): A device used to vary the supply of intake air to the 
engine by means of one or more adjustable orifices and/or throttle plates. 

THROTTLE BODY INJECTION (TBI): See CFI 

THROTTLE POSITION SENSOR (TPS): A device that provides an electrical output 
as a function of throttle plate position. 
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J154l FEB88 

RATIONALE: 

Not applicable. 

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD: 

Not applicable. 

REFERENCE SECTION: 

Not applicable. 

APPLICATION: 

This recommended practice was developed to provide a common understanding and 
usage of the technical terms useful in fuel injection systems for spark ignition 
engines. Additional nomenclature related to specific components is covered in 
the individual component sections. 

COMMITTEE COMPOSITION: 

DEVELOPED BY THE SAE GASOLINE FUEL INJECTION SUBCOMMITTEE: 

A. S. Foster, Chrysler Motors, Detroit, MI - Chairman 
F. E. Allen, Bloomfield Hills, MI 
E. C. Cagnon, Ford Motor Co., Dearborn, MI 
G. Clark, Jr., Chrysler Corporation, Detroit, MI 
S. D. Dudzinski, Chrysler Corp., Detroit, MI 
M. J. Harrigan, Sr., Ford Motor Co., Dearborn, MI 
R. J. Hensel, Brunswick Corporation, Oshkosh, WI 
S. W. Kendall, American Motors Corp., Detroit, MI 
A. A. Pruchno, Ford Motor Co., Dearborn, MI 
R. A. Vaisey, Volkswagen of America, Troy, MI 
L. H. Weinand, General Motors Corp., Warren, MI 

SPONSORED BY THE SAE ENGINE COMMITTEE: 

L. J. Billington, Chillicothe, IL - Chairman 
J. K. Amdall, Caterpillar Inc., Peoria, IL - Div. Chairman 
J. H. Stellar, Hayden Inc., Corona, CA - Div. Chairman 
K. Swenson, Garrett Automotive Products Co., Torrance, CA - Div. Chairman 
J. R. Grady, Borg Warner Automotive Inc., Troy, MI - Sponsor 
o. Backlund, AB Volvo, Gothenburg, Sweden 
A. J. Batcho, Jacobs Mfg. Co., Bloomfield, CT 
R. J. Brager, Mack Trucks, Inc., Hagerstown, MD 
D. B. Butterfield, Longmeadow, MA 
A. W. Carey, Jr., Columbus, IN 
W. B. Cleralilens, Environmental Protection Agency, Ann Arbor, MI 
G. J. Decker, Deere & Co., Waterloo, IA 
G. J. Evalt, Jr., Detroit, MI 
A. S. Foster, Chrysler Motors, Detroit, MI 
L. E. Granholm, National Marine Mfrs. Assoc., Chicago, IL 
R. J. Green, American Motors Corp., Detroit, MI 
S. D. Haddad, University of Missouri-Columbia, Columbia, MO 
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