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AVIATION FUEL
Grade 91/98
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ACKNOWLEDGHMENT: A vendor shall mention this specification number in all quota-

tionms and vhen acknowledging purchase orders,

GRADE: The fuel ghall be the one grade known ae Ariation Grade 91/98, Fuel
argm e b d o Ted Nydrocar oons 4e 5d o)t U430 petroleum'
gasoline. or blend.e thereof with synthetic hydrocarbons and/or aromatic
arbons will be considered.-

ATION: The finished fuel is intended for use in aircraft epgines requir-
gde 91/98 fuel.

R KMENTS: The fuel shall conform to the following requirements when
tested in accordance with the methods specified:

(a) EKgock Rating.-

- (1) Knock Rating (Lean).- The lean'mixture knock rating of| the fusl ehall
be not |lese than 91 octane number when‘'determined in accordance Vith the
CBRC F=-3=645 Lean Mixture Test Procedure for Determiming Knock Characteristias
of Avigtion Fuels,

() EKnock Rating (Rich)y= The rich mixture knock rating of the fuel
shall Ye not less than 98 octene number when determined in accorflance with the
CRC~4-443 Supercharge Test Procedure for Determining Knock Charapteristice
of Avigtién Fuels,

NOTE: [The knock ratings prescribed above shall be defined as the exact octane
number secured in the engine test and not specified valueg Within the
tolerance of the test methode,

(b) Cdlozi;~"The color shall be blue (light blue is acceptable).| The color
of the [fuel before addition of any dye should be not darker than|+21 Saybolt
when tested in accordance with ASTM D156-38. :

(¢) Lead Content.- The lead content shall not exceed 4,0 ml, of tetraethyl
lead, in the form of 1-T Ethyl Fluid, per U, 3. gallon. Tests shall be in
accordence with ASTM D526-42.
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(d) Distillation.— The limits of the distillation range of the fuel shall be
as follows when tested in accordance with ASTM D86-45:

10% evaporated - 140 - 168 F
' 50% evaporated 221 F max
90% evaporated _ 212 - 257 F
End Point 338 T max

. Sum of 10% and 50% evaporated ‘
temperatures ‘307 ¥ min
Distillate Recovery . 97,5% min
Distillation Residue A 1.5% max
_Digtdlletion Loss 1,09 max

(e) Acidity.— The aqueous extract of the distillation residue, uding| three -
volumes of aistilled water, shall show ‘no pink or red color when'one drop of
2 0.1% solutfion of methyl orange is added to it.

(f) Sulphur.- The sulphur content shall not exceed 0.05% by weight when tested
in accordande with ASTM D90-41T. .

(g) Corrosion (Copper Strip).- No gray or black discoloration shall pe
spparent on |a copver strip when tested in accordance with ASTM D130-3

L=

(h) Gum Coftent wud Corrosion (Copper -Dish).~ The residue from 100 mlp of

the fusl shdll not exceed 5 mg. after eveporating that volume of fuel| to dry-
nees in a fileshly polished and Weighed, 3.5-in. diameter hemlspherical copper
dish on a sfeam bath at 212 F (100 0), drying the dish in an.electric| oven at
212-221 F (00-105 C) for 30 minutes, ‘¢ooling in a desiccator and weighing. No
gray or bladk corrosion of the inside of the dish shall be apparent.

(1) Vapor Hressure (Reid Method).- The vapor pressure shall not excped 7.0
psi when teqted in accordance.with ASTM D323-43.

(J) Freezing Point.- The’'freezing point shall be not higher than -76 F (-60 0).

(k) Water Tolerances> The volume of the aqueous layer shall not incrpase or
decrease by |more than 2 ml. after 80 ml. of the fuel and 20 ml., of diptilled
water at roqm témperature have been shaken vigorously in a glass-stoppered
graduated cylirder for at least 2 minutes and allowed to settle.

(1) Gum Content (Accelerated Aging).- The accelerated aging test with 16 hr.
{nduction time at 212 F (100 C), starting with 100 1b, oxygen pressure, shall
be conducted in the ASTM bomb according to the ASTM "Proposed Method of Test
for Potential Gum in Aviation Gasoline" as described in the 1944 Committee

D-2 Report, Appendix IV (pages 393 - 397 inclusive ASTM Proceedings, Volume
44, 1944). The gum residue after the foregoing accelerated aging test shall
not exceed 10 mg. per 100 ml. and the total weight of visible lead precipitate
shall not exceed 4 mg. An acceptable alternative accelerated sging test con-
ducted as sbove may be employed with 5 hr. induction time at 212 F (100 C)
.provided the gasoline contains no inhibitor. For this 5-hr. accelerated aging
test, the gum residue shall not exceed 6 mg. per 100 ml. and the total weight
"of vieible lead precipitate shall-not exceed 3 mg.
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(m) Net Calorific or Lower Heat Value.- The net calorific or lovwer heet
value, shall be not less than 18,800 Btu per 1b. when tested in accordance with
the fplldW1ng.procedure:- .

(1) Determine the heat of combustion (higher or gross value in an
oxygen bomb calorimeter and make euitablepcorrection for the latent heat of
veporization of water formed during the combustion of the fuel to obtein the
heat of combustion (lower or net value). For reference tests use an oxygen
bomb calorimeter and the procedure described in the Method of Test for Thermal
Velue of Fuel 04l (ASTM D240-39), modified for volatile fuel as follows:

(2) Preparation of Sample- Fill a dry, weighed, gelatin capsule of
gsuitkble size with dry cotton flber, woigh the capsute agetmand record the
welght of gelatin and cotton. Fill the capsule by immersing it in the fuel
losing it under the surface. Dry the outside of the capsule, weigh
apsule immediately, and record the weight of the fuel. rgpthe ignition
around the capsule three . or four times and place the capsuwle immediately
e bomb.

(3) Procedure.- Fill the bomb with oxygem-at 30 atmoepheres pressure,

at the test, if traces of sooty depoeit ©r odor of unburnpd fuel ‘are no-

d when the bomb is opened after combuetion. Deduct the hEat of combustion
he gelatin and cotton from the total“heat developed.

(4) Calculation of Lower or Net Heat Value.- Any suitablp method may be
for determining the water formed during the combustion fpr correcting the
of combustion for the latent heat of vaporizetion of the|water. However,

any referee tests use the @mBthod described in thi paper g "Determination

arbon & Hydrogen in Uasoline ana vther Volatile Ligulus. (A. Levin and

rig, Industrial and Engineering Chemistry, knalytical Edition, Volume 9,

(1937), or any other-mutually satisfactory method to determine the weight
ater formed by combustion of each pound of fuel. The heat| of combustion

er or net velue) per pound of fuel shall be considered asl equal to the
of combustidn,(Higher or gross value) minus the wieght, |in pounds, of
r per pound of fuel multiplied by 1050.

: Avigtion fuel having a net heat of combustion (according to Tables 6
and 7 of Miscellaneous Publication No. 97 of the Natignal Bureau of
Standards, "Thermal Properties of Petroleum Production") more than 100
Btu higher than that specified, meets the requirementq and the  actual
tests for gross calorific value and hydrogen content are unnecessary.

(n) Acid Beet.- The acid heat shsll be not higher than 15 F or 8.4C when
tested in accordance with ASTM D481-29.

(0) Gum Inhibitor.- The folloving active inhibitors may be added separately
or in combination to the fuel in total concentration not to exceed 8.4 1b of
inhibitor (not including weight of solvent) per 1000 barrele (42 gallons each)
of fuel in order to prevent the formation of gum and the precipitation of
lead compounds:

N, Nl - Di-gsec-butyl-p-phenylenediamine
N, Nl _ Di-normal-butyl-p-phenylenediamine
-2, 4 - Dimethyl-6-t-butylphenol
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