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~A II!!! The EngIneering SoJ1ety
~... 'For AdvancIng Moblfltyt~ Land sea Air and Space ~

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096

Submitted for recognition u an An)trlcan National Standard

RECOMMENDATIONS FOR FUEL AND OIL SYSTEM SCHEMATICS

1. fURPOSE:

Th's document def'nes a standard set of symbols for use tn functtonal
schemat'cs of a'rcraft fuel and 0'1 systems and components.

2. SCHEMATIC:

For purposes of th's document. a schemat'c ts def'ned as a d'agram
descr'pt've of the funct'ons and flow paths of a system or component. Such a
schemattc ts 'ntended only to prov'de a general understandtng of the system
or component depleted ln an eastly understood format. As such. portrayal of
the physlcal posltlons and aspects of the components ls not requ'red and may.
tn fact. be undes'rable.

3. COMPONENTS:

The follow'ng f'gures set forth the baslc component symbols. as well as
modtf'ers that ~pectfy dr'ves and accessor'es.

4. SPECIAL COMPONENTS:

It's recogn'zed that most systems w'll requ're the occasional use of unique
components not descrtbed 'n thts document. Hhere poss'ble. these should be
represented by comblnat'ons Of the symbols hereln. The result'ng comb'natton
for a gtven component should be surrounded by a dashed line. lf necessary to
make tt clear that lt Is a s1ngl. component. Several examples of composlte
symbols art presented In the fIgures.

SA!Technical Board RuItI proYIdt thIt "ThItreport II pub/IIhtd by SA!to Idvanct the Itattofttchnlclland englnttrlng tcItnc...
The UH of this report II entirely voluntary, and III appIlcabl11tV and IUIIabIIItV fof any particular UIt,Includlng any palm Infrlngtmtnt
.rIIIng thtftfrom, IIlht IOIt rtaponalbllltV of tit UHf.It

SA! rtY!twIltch ttehnlcll reportat \tilt IVtfyllvt)'tars at which time Itmay be rellftnntd, rtVlHd.Ofcanceled.SA! InvlItIyour
wrltltn commentI and luggtttIonI.

Copyright 1989 SocItty of AutomotIvt EngInttrt, Inc. Prtmtd In U.SA
All rIghtI reHl't'td.
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aAB. Page 2

IS. PLUMBING:

Tub'n-g and hoses should be represented by soHd double Hnes. Each Hne
should be tdent'f1ed as to funct10n by use of the approprtate cross-hatch
code descr' bed tn tht f' guru. It 15 recommended thatH ne stze (outs' de
d1ameter for tubtng, 'ns'd. d1ameter for hose) be spec'fted tn the format
0X.XX, sufftxed w,th the appropr'ate matertal/type letter code ltsted 1n
th's document.

6. LEGENPS:

It's recommended that each system schemat'c conta'n a legend 1dent'fy'ng the
nomenclature of all symbols used. Numer'cal codes should be used to relate
tht symbols 'n tht 'tgtnd to tht appropr'att locat'ons on the schemat'c.

7. QOMPONENT PRAHINGS:
•

It 's rtcommt~dtd that tach component draw'ng 'ncludt a schemat'c of the
component represented thtrton. .

8. OTHER SYMBOLS ANp SYSTEMS:

Rtftr to SAE AS1Z90 for symbols rtlevant to actuators, control valvts, and
othlr components assoc'ated w,th hydraul'c and pneumat,c systems.

9. NOMENCLATURE:' I
Reflr to SAE AIR1660 and AIR161S for def'n,t'ons of the nomenclature used
h.r,'n.

PREPARED BY SAE COMMITTEE AE-S.
AEROSPACE FUEL. OIL AND OXIDIZER SYSTEMS
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J .
CODES fOR ELECTRICAL DRIVES: CHECK VALVE: c@J::9 "

#

AC MOTOR IACM I flow dl rect Ion ...

DC MOTOR IDCM I SHUTOFF VALVES: .

STEPPER MOTOR ~ MANUAL ef}<p
TORQUE MOTOR DE]

AAC SOLENOID IACS I. .
ACTUATED,
NORMALLy-oPEN .

DC SOLENOID IDCS I .
ACTUATED, 4CODES FOR PNEUMATIC DRIVES: NORMALLY-CLOSED

AIR TURBINE MOTOR IATM I
AIR PRESSURE MOTOR IAPM I ROTARY VALVES:

..~

I
CODES FOR HYDRAULIC DRIVES: BASIC SYMBOL 0
FUEL TURBINE MOTOR ~

~
EXAMPLE- 3 WAY,

HYDRAULIC MOTOR Q!!] 2 POS IT ION, DC
fUEL PRESSURE MOTOR IrPM I MOTOR ACTUATED

CODES/SYMBOLS FOR LEVEL CONTROL SHUTOFF VALVES:
MECHANICAL DRIVES: .'- - - - - - - - - - - - - - - -
ENGIN~ DRIVEN @]" '. BAS ICSYMBOLS "

~----------------
flOAT ACTUATED -0 INTEGRAL <J I
MANUAL r- flow dlrectlon ...
GRAVITY ACTUATED -e REMOTE PILOT- <0MISCELLANEOUS CODES: OPERATED

- 1.: NORMALLy-oPEN NO
NORMALLY-CLOSED NC

~
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LEVEL CONTROL SHUTOFF VALVES:
(continued)
________ e:::t _

MOUNTING

LEVEL CONTROL PILOT VALVES:

-----------------BASIC SYM80L~........................... ... _.- ...........

REDUNDANCY - ... ---------------

a--
~
~- -

DUAL, AC
SOLENOID
PRECHECK

VARIATIONS

SINGLE, DC
SOLENOID
PRECHECK

DUAL

SINGLE

----------------

DUAL.
SERIES ~
(RErun.
TANK MOUNTED)-

DUAL, e
PARALLEL. ..
(RErun.
TANK MOUNTED)

.-- _.- ...
----------------

TANK MOUNTED
(REFUEL)

LINE MOUNTED ~
(REfUEL OR DEFUEL),

----------------

----------------VARIATIONS----------------
SINGLE, FLOTA­
TION PRECHECK

DEFUEL.
INTEGRAL,
TANK MOUNTED

REfUEL/DrruEL,
INTEGRAL.
TANK MOUNTED

RELIEF VALVE:

flow dIrection ..

VENT VALVES:

DUAL,
REFUEL.
TANK MOUNTED,
REMOTE PILOT.
DC SOLENOID PRECHECK

BASIC SYMBOL

FLOAT OPERATED
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Page 5
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ARP1482 A

EJECTOR

INTERNAL OR FL~SH

PUMPS:

BASIC SYMBOL ~~
flow direction ~.

EXTERNAL '(

~

.
DRAIN VALVES:

GRAVITY OPERATED

VACUUM RELIEF

PRESSURE AND
VACUUM RELIEF

PRESSURE RELIEF

VENT VALVES:
(continued)

add code

CENTRifUGAL ~

GEAR add cod.~

addCOde~

VANE
'"

add COde~.....

PISTON e=(£1)=9
add cOde~

TYPE UNSPECIFIED ~

r-: ... - ,
I I

11_1
"""'"':t=a-

--

FLOW

GAUGE PRESSURE

REGULATORS:

. ABSOLUTE
PRESSURE
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GRAVITY REFUELING CONNECTIONS: AERIAL REFUELING CONNECTIONS:

CAP- BASIC SYMBOL cr? REFUELING HOSE AND~
DROGUE (mates with
probe)

FLUSH CAP g RECEIVER PROBE ~
(mates with drogue)

EXTENDED CAP JTIl REfUELING BOOM ~q
(mates with
receptacle)

SCUPPER -,J RECEIVER R£C£PT- 0 )p
ACL£ (mates with
boom)
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COUPLINGS: (continued)

BREAKAWAY VALVE­
SELF-SEALING fi @) 9

COMBINATION-SELF- ,
SEALING DISCONNECT
AND BREAKAWAY VALVE

\

SCREEN

STRAINER

. ;-,; .

(/)X.XX yy

¢x.xx yy

¢x.xx yy

¢x.xx yy-- - -- - -

---- ....

¢X.XXYY
dltal/dnd

¢x.xx yy
QISlSK7S6l\NW

¢x.xx yy
IIZZZZZ

¢x.xx yy
xxxxxxxxxxxx

(/)X.xx yy
'pzazaz

¢x.xx yy
?IZZIII??

GAS/LIQUID

nottl X.XX • lInt ,IZtl yy ••a',rlal (I't pg. 2)

~ . I-L-'-NE-S-:---------1

ENGINE FEED

~ MOTIVE FLOW
-~

REFUEL

. 'TRANSFER

REFUEL/TRANSFER

DEFUEL

VENT

PRESSURIZATION

SENSING

DRAIN

ELECTRICAL

LIQUID TO LIQUID +
\

SEPARATORS: .,
I'

FILTER ~/
AP.( IndIcator

If used) t::..

LIQUID TO GAS
OR

GAS TO LIQUID

GAS TO GAS

BASIC SYMBOL

HEAT EXCHANGERS:
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