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Fuel Supply System Design Guidelines

The follawina design guidelines fcr fue! cucoly Sysiem cocmponents wiil ensure that :ne resultant sysiam w

s. <=aiely supply and stare fuel.

n. be a weignt and czsi effective desicn.

c. have esse of manufaciure. g
d. praovide for easy service.

e. comaoly with Fegeral impac: regulaucns FMVSZS 227 & S0

¥ camoiy with Federal anc siate emission SIEnCarcs:

g. give cusiomer satisiacicn.

n. reducs warranty.

be corrosion resisiant.
hese guideiines appiy onty tc fuel sugely sysiems cesignedin sieel. Asthe use cflignier anc mcre ¢2st gi
maieriais is developed. these guidelines wiil be ucczied sceardingly:

The guidelines are considered under he foilowing heszcings with safety keing = grimary czncarnin ail cz=:

i.. Fuei Tank
A. Basic configuratian
B. Packaging ciesrancas
C. Detzil Oesign and Ferformancs

2. Tank Attzchments

2. Fiiler Tubes
A. Easic confiquration
E: Pzckaging ciesrances
C. Derzii Design znd Ferformancs

4. Filer Cans

£ Fuel and Yapar Tubes and Hgeses
A Ezsic canfigurstion
£ Fackaging ciezrancss
C. Cetzii Oesign and Fericrmancs

6. Sending Unit

~

Fuei Gzage

8. Venting snd Temperatures

o

Gavernment Safety Standards

in

ecz quiceiines, pie=ss cansuit with the Fuei Succiy

n

Fzr zny items or cznsideratians nct zgvered in
Saginearinc Deot.

)
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FUEL TANK

Basic Canfiguratian

(&)

(n
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The cspacity af the tank sncuid give a
agriving range af 200 miles (48C
kiiometers), derermined by the antici-
pated fuel ecsnomy of the base en-
gine. as evaluatec by Ferigrmance
ana Development Oept.

The tank should se lacsied in a man-
ner that avolds Xnown imosc: aress
and graviges isalation fram the pas-
senger companment. The Fuel Supply
DOent. is to be consuitec during ad-
vance fuel tank packaaing studies.

The shzpe of the tank snould tend ta
that of a ~ube. to minimize the weiant
ot the tank and suppart system.

' The tank should have parzilel sides to

simplify seam welding.

The plan view and cross sections of
the tank snouic te symmetrical abcut
its axes to minimize fue! gage inac-
curscies.

Longitudinai and laterzl restraints
shculd be provided &y uncertcay
shape o eliminaie the nesd for strain-
ers (e.g. L Eacay).

An integral fuelvapor separator and
roll aver valve shouid be laczted in the
tco center aof the tank eliminating the
need far fully domed tanks. It is desir-
able to have at least 1.2 inches bet-
wesn the liquid level anc vent arificz
for carryover reducttion.

The sencing unit =ncula Ze Icc=zted in
the tcp siameing of the tank. wiih a

10Q.

=
—t

sump effec: pravices ‘er tne ozt -
pickup in the 2cnom SIEMcINg o

prove dsCe acIurzcy,

The ssncing unit shouic =e =2zpzo-
Deing service2 withaut remcval cf
iank.

Tne tznk snoulc Ze ssrvicac witk
removal of aZjacsnt czcmecaonents.
The design of the fue! 'anx znc

supply sysiem snoulg naot e ¢
promised for Sumper ar pizt
hitches. It is the responsiciiity af
Hitch-Aeiezsing Ceot. to insure

the perfarmances of the fuei sysiern
defined in these cuideiines. not e
paired.

Nc affset flances—sese fic. i.1.
Tank Nanges. tormations znd

forcaments should e cznficure
as ngt iQ0 entrao corrosive agent

8. Packaging Clearancas

R

Cround clearancs—Tne min
tue! tank clezrancz tc garcund is
(76 mm) messured by desian
under dynamic full jouncs me:
metal (incluces tire defleciicns .
culatea far the cynamic tre lecz
canditions <i the para
veniclel.—s=2 lic. 1.2

Decarture Line

Tank FEezr af Axie.

0.28"" (6.4 mm) clesrzpncs mu
maintained betwes=sn the 'snk ar
parture line determined ov a s
cansiruc:ed teftwesn the Saolis
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FOOTWELL
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Figure 1.2
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the tire centeriine at fuil jouncs and Exnaust Clezranc=—2A minimum ¢

the bottom edge of the bumper. tie 1.27' (8.1 mm) cetwesn exhsusi comr
down skid piates or struczurzlly sounc panent znc iank. and 1.9°" (25.5 mr
license piate bracket.—see fig. 1.2 to tank flance.—sese fig. 1.2.
b. Tank Ahesd of Axie. y . )
= = 8l Axie. Eumicer and Shaock Absaorger—
. . This clearanca 1o Oe geltermined oy
The tank should not fall beicw 3 hori- c*mbinftiZP S AGUHRLE D b
zontzi line drawn 0.28"" (6.3 mm) = Mbionibsminluiin: Bng
) ~ . ~ sian crush zneiysis and aciual mui
above the tanagent to the rezr =e21 foat N .
= ; i vehicle FMVEZ 201 rear impac:. N
well ar ather nezriy le=ding struc- . - ; i
. ; : ! = contac? shicuic occur Lefwesn thes
tura{ memger.—z=e fig. 1.2 o " o
= czomponents znd the t2nk durning tr

impac: event. All ccmoaonents mu.

Z: Sgring Clesrznc=—Tthe minimum
e = present a smccth and friendly suriac
ciezrancatatnetankflangeis 2’ (£0.5 o - ,
tatic and 0.75" (12.1 mm) under to the tank {axie vent, brake tes, snoc
im) StRus 3 = 2 MR piate, bumcer, ec.).
dynamic sway defleciion.—seae fig.
1.3
a Shack znc Scring Snacile Access
2, Raii Ciesranc=—3 minimum aof 2.0" Tank mus: germit 38rvics of SNeCX &
(0.8 mm) clearancs between the fue! sorber anc soring snackie withc
tank and undsrocdy raii.—sees fig. 1.Z. folding tznk flanges.

2.0" (50.8 MM) MIN.

—a
“; ? r 1.5 & = lP‘n E f

-—.... i

| MIN.

. | . . wmupsizzss
= ﬁ\’f =GR TAILSIFE

_ i
SEEING '?“‘JEL—‘: &= ' Ty —~ ¢
i T ‘L J_\_'\‘:_/i
|~

l \— 1.2 {ZELT MM) MIN.

[T

g 2.0 (EZ.8 MM) STATIC MIN.
G.TE "(19.1 MM) OYNAMIC SWAY MIN.

Ficure 1.2 CH @a3s



Shicoing Tie ODawn Frovisian—A
mimmum aft .2 (12.7 mm) c:esrance
must De maintained betwes=n doay tie
down pravisions and the tank (thisin-
c:uaes remavanie snackles;.

C. DOetail De=ign and Ferformanca

Tank Capsacity—ine usable czcacity
ar the {anx 1< determinedq as ‘ollows:

With tip anales of 187 fare
and aft and 14° side to side
the fuei level snouid nat be
higner than the venting
point of the roll gver vaive.
The volume below the
limiting, tip anagle surface
regresents: (unuszole fuel
+ uszble fuel) x (1 =+
thermai exgansian)
where:

unusabie fuel = 0.2 gallons (1.281)

Hencz the uszable fuei
czpacity of a given tank and
reil aver valve configuration
czn be determined.

Eody Toiersnc:s

= 0.08"" (1.2 mm) for lacsting any ane
floar pan zirziner to the floor nan can-
teriine.

in

m

b.

(o3

= 3.08" (7.2 mm) Iaterzi ‘Clerzncs
tween ane flcar pzn sirziner Ha)
ather.

(9]
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]

T
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= Q06" (1.2 mm loncituginzi !cler-
ancs Jetwesn sirziners.

Tank Lcczucn—{zterzi z2ng lancriuc-
INai locaucn to be prcviced By Scay
formaticns (such as se=t ‘armations in
L Eody). For tanks locziea oy sirzin-

grss

Lzterzi—oczuan grag-
videa Dby tank
laczuina cff ane
sirainer permit-
ting the aother ic
fleat.

Langitucinai—!acste aff
strainer ar
the fran
and sirac
ai'ihe rezr.

Design line to line ciesrancs hetwesr
tank ana {loar pan ¢r iloor pen bezas
Ifinsuiator pad is used. allow for 4.05°
(1.3 mm) pad thickness (Na pad is tr
Ce used unless mandzted by Soums
L=@).

Fiange oend radius !0 be 0.08"" (Z.
mm) mimmum. See fig. 1.4

Fianges shoulg not ze2 folded. b
where reguired, the transition fror
fold to narmal wiil be 1.7 (28.1 mm
In generai. all fcids are to be in dowr
ward direz:icn (sae fig. 1.4). Fgids :

1857 Max. =

[Jrem—

1
\ =5
Q.08" (Z.OMM) Min. A.

SeZTICN A - A

T E 2N Yin. B

e O S20



the sucpart sirsp lgcstions mzy be

within 0.2 (8.4 mm) frem #

angs.
uowards if this pravides the maos: Faounc enc nt fzce qut musy nctng
friendly bezring surfacz. Maximum used. S2e fic. 1.2 fcr corree- ‘25 out
bend to be 20° with 157 tolerznce. Falg Fio characisr 10 be zozurzia n A-'.
ragius to be Q.12 (3.2 mm) minimum. mccei.
7. Locstion of seam welds. d. =it ccnficurziicn ic Se sdreec g Ty
Stamoing Tivisicn. '
a. With fold—io be laczte2 outsice oif
foid—zee fig. 1.4, 10. Minimum & Maximum Mateniz Thicx-
ness
b. Without fald—:o be lgczted 025" (6.4
mm) fram wall af tank (ref. P.S.-i753), Ta be quctec en arzwing with the
minimum resuiling from camoinec
8. All manufaciuring pre-se=m we!d soat tesiing of:
welds musi be locateq quisige af sezm
weld path. a. PVY (Fressure Yacuum)
a Ribs <00 cycles zt pressure limits af czo
followea by 2000 cycies at 60% af
- . ’ oz i 1t c 176
a. Ribs wiil be at least 0.25"" (6.4 mm) pressure limits. (F.S. 1784)
iea
desn. 0. Shake
b. Rib neutral axis ghould be at haif rib Testing tc FSi7E«
depth.
c. |lmpac:
c. Rib transition to normai surface
shouid aczur an vertical tznk wall FMVEE 201 impac: tesiing
!
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d. PF.G.(Froving Ground)

£0.000 miie=s (8Q 000 km) af generxzi
engurances esting, or 25,000 miies {40
00Q km) of scczlerated encuranca
testing.

Manufaciured tanks to be tesiec ‘cr
lez=ks efc.. o PS1764.

Oate c=des wiil be stamped in apgrao-
rale SiZe CRaraciers an hottam sur-
facz of stamping. Sharp carners are to
be avaided.

Fiiler tube cvenings may require rein-
torcing 1f aetermined by impac: tesi-
ina.

TANK ATTACHMENTS

-~
<

[

~

The siraps are tn beejuisnaced about
the langitudinai canteriine of the tank
to egualize strap loads under aperat-
ing and impac: conditions.

Twa identical siraps are to be us=q.
The sirap T-=lat end is foided for dou-
ble thickness.

The T-zict end wiil te the resr attzch-
ment uniess atherwise acreed with
SAD.

The sirap bolted end is to be faiced far
dcunle thickness,

Oeveioped strap length wiil be deter-
mined By laboratory fitting an Frag-
ram cars. Preliminary deveioped
lengths wiil be determines ov design.

€

=

10.

11.

Funczianai g=ginc ta de cxjlen Stz
tall drawing o checy sirag lengins

If recuired. raileq edges shouid have

CrCssE seclicn == snawn in fiq. =

With pcsitive wire CInNnecian !
senaing unit areund cirewit. mates
may be sither terne gr dzlvenizea ¢
ccrrosian prctectien. Straps ¢
terne if nc gcsitive groung ciroe
useqa.

Matenzl thickness wiil be Cet=rmin:
as far tanks in secticn 1.C.10.

Straps shouid shieid openings ar -
front of sirainers to minimize c=rrc
sian.

Eetween the tank znd the undertoc
attachments. the sirso should he ge
pendicular {0 the weld flange of '+
tank.

FILLES TUEE

Easic Canflguration

e

Freferred location is rignt side of ver
cie with gravisions to avaoid ssnzratic
arf the tute from tank curing imczc
Cesicn layout shculd assume 27 (52
mm) Q.0. tuce.

Fiiler tube shcuic enter the cznter =
side af the tank to mimmize fiiling v
iations.

Fiiler tuce to determine fuei le
withcut externzi vent.

0.68 MIN.

17.2 MM

WHESE T=METAL
TRICANEZE
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Fiiler tute shcuid te siraicnt (f Senas
ibe €molaved ta fac:litate psackag-

ing, ::”tlE"lC° SnaulcBeinane piane. if
pcssinie.

Mus: aCZommadare reguirements aof
Calitornia vapor recavery far hath
lezces zng Unieageq fiiler tyges,

To e sErviczznle withgut remavzal of
tank cr ather camgcnents.

Aczzaot fil with 1 gailan (2.8 1) gas can.
See laycut 7730-26F- SK+557.

B. Packaging Clearances

1.

[

(93]

C. DetziiD

ARZ7

Naminai ¢! E3rancsa (g fixed bDaay cam-
Panents Q.2 (12.7 mm),

If tube passas througn tire
whnesihcuse. minimum tire of esranca
snould ne 2.0 (76.2 mm) at full
jaunca. --

If filler tube Breskaway housing is
used and it s located within
wneeihouse, filler tupe housing drain
must be lgcated away fram radiaf
whes! spiash and hot exnaust compo-
nents. Care shouid be tzken in locat-
ing drain hale to dssure that gasoiine
arumauedoesnotanqcxse:ungurea._
af lcwer wheslhousa,

Minimum clearancs to spring Q. :5
(1.1 mm) dynamic roil ang 2.9 (54Q.
mm) static full jouncs.

Fiiler tube tank gremmet must Qe £.0°°
(127.00 mm) from exnaust

Far resr fills. fully stroked Sumper
csmpanentsto be 0.257 (6.4 M) from
filler tute and pressnt 3 smcoth sur-

faca.

ISiEnars gre to ke ooinisg away u'CIT’
fdiler tutse. Ses dasian sianczrg 31,

All surrcunding CTmgcnents zra !
greszent z smaoth friencly surizcs.

Ce=ign ang Perfermanca

Minimum centerline bend radius
snould te 2.0 (127.0 mm) to germit
less czs iy gress rather thzn mancrti

Cencs.

"y

£,
"

Ja

~I

m

Minimum lercth of «-
ween Zeng ‘engents;
tuce Clameters.

=i cicnt ukbe
iate “"’Uql tc

HE . 5‘ ll »w(..cur Soray o
s_mi ‘Jac:f(. Qr Zremature shut arf|-=

ucely Cect. Isherz

Fiiler tupe TUST aczzmmogzis
semcly piant filing procaes.

Far impac: <Insiderancens. the
tune musi,—

Penetrate gremmer By at le=st 2
(62.2 mm).

The filler tuce grammet sesiing -
of the filler tuke is to Desized tgw
0.012" af the nominal tube diar
anc te smcoth without dizscaony
in an ares of = 2.9 (0.8 mmj ¢
desicned sezj lecsatian.

The surfacs of the fiiler tube v
twa inches aofthe agrommetisigt

.of uncernocy eaaler

cr.:::rrcsxcn purposes side fill

Must te lesd dipped. Rezr fiil
May Se lezc dippes ar terne
mzteriz|.

Le=ced fuei restricior ta camoit
the Federz| requirement cf preve
insartion of lezded fiiler noz=i
res r:c:mc the amaount af lezde
that wouic be zdded. it attemce
700 cz.

Restricier to pass life cyciz or
insartions of uniezded ncz=cie.
Mzximum anguiarity af fiiler >
grcmmer o be 10",

When the fiiler tube is arucuzic
the tank gremmet, it mus: nct c
CIntact with anv par: af the
unit. Tao zccommodate =
‘ecinicues it may be necas=zr.
fcam tuce siops. Sezcs as z=.
aics zre {0 be avoided.

g

s

Ccmpliznez with the Californ
Feccvery siandard is es:zniis
Cesign. Cuiceijnes for St

SFE SRy, oo B




7720-36F-SK4507
730-36F-SK4508

Standard nozzle quidelines are shcwn
on layqut 7720-36F-3K4557

The fiiler tube should enter the fuei
tank a2t 32 downwarg andie under zl|
loading conditions.

4. FiLLER CAPS

~1

Relative to the sesaling facz of the fijler
tube the minimum C.Barances re-
quireg to accommodate all threzded
C3ps (both standard and locking) are
shown on 7730-36F-SK4510.

Pressure settings are to be csmmon to
all czps to decrease emissian
famiiies: — '

Vacuum-— —30 (2£4 mm) H:0
Pressure—Determined by thse
maximum static-hezd of fuel that can
be applied to the C3D with the vehicie
al any attitude plus 3 3' (76.2 mm)
Water margin of safety. This regre-
Sents minimum cap setting. The
MaEXImum is to be determined by the
PV test described in 1. C. 10a.

Caps to camply with FF3017.

Caosto camply with FMVSS 281 2 201
impac: tesiing.

Curscility to be established by £3.0C0
miles (80 Q0Q km) general encurznca
running.

It subiec: 1o imDac. caps are tc retzin
their seaiing c3pacilities.

Ne czp ta have Engiish wording with-
out French equivalent Naving squaf
Arominence.

5. FUEL AND YAFOR TUEES
ANLC HOsE=

A. Es

1.

=ic Canflguration

Lines snall be cne piecz from the fyei
{20k to engine Campariment zng
fouted in a manner that sliminzies ne
nesc of meideg hesas.

I

l(ﬂ

Oy
v

~!

n

For simplificstign 2nag tg
Buiids, lines anag nosec fNoulgc hHe
identiczl far zj| engine CImainaucns
N & particular Car line. Where this is
nct pcssible the CZmeinaucns of lines
ana heses shaylg 2e fogiprecies ny

design.

aYCIC mjs-

For a car line With mere than ane
whes! basa. the low velyme 'W.Z. lines
are ta be caojor CZged,

The fuel. return 3na vsoor lines znc
hoses mus: not intzrfere with the re-
maval and insizllation of servicszoie
parts.

Fuelline clipsang hgsa CIamps shaujg
be servicesple withaut remava| gr
ather Companents,

Clamps. Clios and screws are to he
Siandsardized.

Armor Usage.
No armoris to UseZ onlines uniess-—

Determined by the Carrcsior
Lsbaoratory to be fiecessary to preven:
oremature Carrosion faiiures.

Es=:zblished by general enqurznes
lesiing to minimize sione gamazage ir.
criticsi arezs,

Fequirad for protection oflines durinc
impac:s.

€. Packaginc Claarances

a
ki

™

()

In the engine Campariment

minimum af 1.0°" C.ezrancz berwes:
the engine and the lines and hgs=
Tusi be maintained Guring beaydrec

All screws 3nc cizmops to have =cczo
étle tcol clezrzncss. To be ders
mined in €saperatian with SALC ¢
CnEssis and Uncercesy meck-ups.
Sor imepace consiceraticns. nc s=nar
obieciz are to be peinted at the iU
Supply and return lines within 2.0
(0.8 mm) (refer to draiting sizncar
31.17). Nar shouid they be lac=ie
wiere they may be savereq quring ir
gac:.
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Fuel haoses mu'-'t clesr exnausi com-
panents by 5 (127 mmj.

Fuei hases to be rcuted with &' ( 0z
mm) clearsnce to engine sCI2ssTry
drive belts.

C. Detail Design and Performanca

f.ll

Dla.

For layout purposes pravision shaould
be made to bundle:—

Fuel suppiy %'" (2.2 mmj) Cia.
Fuel return %'’ (2.2 mm) Oia.
Vapor %'’ (6.4 mm) Dia.

Desired usage is:—
Fuel supply s’ (7.8 mm)
Fuel return Ya'' (6.4 mm)

Vapor *he'" (4.7 mm)

Larger sizes will_aniy be used if dic-
tated by applications such as EFM.

Tube material to be MS1806 siesi (0p-

tional MS323E) with s wall thickness of
0.028"" (0.71 mm), lead alloy casted to
PSSE4B and inspecied for clesniiness
to PSZESZ0.

ezd farmation and hose stop (o
FS1797. To minimize paossibility of
hose cutting dunng impac:. no ourrs
are permitted.

Hose material to be runber and faoric
MEzAZ12

Bend Radii
Line=

Cnly twa rzdii per line diameter per-
missidie.

Apdl] at Cantarilne Sand

* (4.7 mm)
(6.4 mm)

" (7.8 mm)

Q' (9.2 mm)

- AT C

Q.2 (127 mmy), 1.3" (28.1 mm) S0° Maximum
Q.2 (12.7 mm, 1.5°" (22,1 mm)  S6° Maximum
0.62°° (1£.2 mm), 1.5 (38 1 mmy 20° Maximum
0.7%" (719.1 mm), 1.2

' (38,7 mm) 20° Maximum

Hases

To qvq:c: hases kinking, the minimum

B T T N

Ola. Mlaimum Radll ar Cantartlng
Mg T (4T mmy U TRZ mm
't (6.4 mmy) 3T TEZ mm
et (7.8 mmy <7 0101.8 mr
n (8.5 mrm U (127.0 mm)
With the aic of SA0 it musi be gerer-

mined if gre-Zunclec or singie line in-
stailations ar= mare ecanamiczi
Camupztibie ziiccing wiil then ce ce-
signed.

Hases must e icczted sa that 3 ore-
ken exhaust czcmconent wiil notresugt
in faiiure from exhaust gas impinc-
ment.

Lines and hcses are to be routed ic
protec: them frcm being cut by cal-
lapsing lesf sorincs.

6. SENDING UNITS

)4

~I

The sending unit shouid be locateain
top stamoping of the tank or an 3 sur-
fac= that i= nct in line with the axle
bowl or shock sbsorber ar whnere it is
likely to be damzged during impac:.

Far averall aczurzcy the sending un:.
must have pesitive bottom referencs.

The fleat i= to be located as close i
the canter of the tank as possidie ©
minimize gsuce fluciuations dunn
yarious vehicie maneuvers and lgsx
ing canditicns.

The cutput of the sending unitis ¢ =
linezr reiztive to fuel capacity.

Sencing units wiil have paositive wi
c=nnec:icn for the grecund circuit.

ervicing <f ‘he sending umnit snct
e aczomgplisned without remcveal
he lznik or other compenents.

oy fﬂ

e

The fue! fiiter must camaoiy wi
MSZIEZS for sizndara unmits &0
s=52688 for =5 units. In both ¢3=x
the filter must be capabie of picxit
up all cf the uszble fuel. as definec’
1.6

e



7. GAGE

INSTRUMENTATION DESINITIONS

Althouaghn every effart is made (o make
the caombined cqutput af the senaing

Thermocouois Locatian

FOR FUEL SYSTEM

Lang Term Shart Term

unit zand gaage line=r, the gradusuans Sonta Gasta
of the luel gage are ta truly reflec: the _ F c _F
zc:ual fuel capac:ty. Fivax. Surfaca 150 €8 1EQ 71
= nx Nrst Rescnstor 123 66 180 T
) o Fupl Temp. in Frinx. 120 242 140
2. The empty resarve is to be mimmal <0 S.el Terno. at Axie Kicxug 120 S44 120 -
that its range is from zera ta 10% of Suer Temg. at FTnx. Outlet 120 =44 1En =
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