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1. ACKNOWI~DGt•~NT: A vendor shall mention thia epecification number'ia all quota- 
tiongaud when acknowledging purchase orders. 

(a) Knock Ratir~,- 

~~(1) Knock Rating (Lean).- The lean mixture knock rb.ting of the fuol ~ha.11 
be not lesa than 91 octane number when doterrnined in accordance with the 
CHC F-3-645 Lean Mixture Teet Procedure for Determimir~ Knock Char~,eteriat~os 
oY Aviation I~,ielB. 

(2) Knock xating (Rich).- The rich mixture,knock ratin~ of the fuel 
shall be not lesa than 98 octa.ne number when deter~nined in accordanc~ with t~e 
CRC-4-a43 Supercharge Test Procedure for Detexmining Knock QharPCteristi~ce 
of Aviatibn Fuels. 

NOTE: The knock ratinge preecribed above eha.11 be defined as the exact ootane 
number secured in the engine teet and not specified ♦alues within the 
tolerance of the test methods. 

(b) Color.- The color ehall be blue (light blue is acceptable). The color 
of the fuel before addition of ary,v dye ehould be not darker tha,n +21 Saybolt 
when teeted .  in accorda.nce rrith ~TAi D156-38. 

(c) Lead Content.- The lead content shall not exceed 4.O~m1. of tetrt~ethyl 
lead, in the form of 1-T Et2~y1 F'luid, per U. ~. gallon. Teets ahall be in 
accordence with ASTM D526-4^. 	~ 

2. GRADE: The fuel shall be the one grade knoh~n ae Aviation f3rade 91/98. P~el 
consisting of a blend of refined l~ydrocarbons derived from crude petroleum, 
natur~l gasoline, or blends thereof with synthetic 2~ydrocarbone and/or aromatic 
k~ydrocarbons will be considered. 

3. APPLICATION: The finiehed fuel is intended for uee in aircraft en~inee requir- 
ing Grade 91/98 fuel. 

4. REQUIREMENTS: The fuel eha.11 conform to the follo~ing requirements whea 
tested in accordance With the methoda specified: 

y~"' 0 ~~Qn 
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(d) Dist~llation.- Tlie limits of the distillation range of the fuel ahall be 

ae followe when teeted in accordance with•ASTM D86-45: 

10~ e~aporated 140 - lb8 F 

50~►  evaporated 221 F inax 

90~►  evaporated 212 - 257 F 

End Point 2~ p m~ 
Sum of 10~ and 50,~ e~aporated 
temperatures 307~8 a'in 

Dietillate aecoTery ~7.5~ 	min 

Distillation Heeidue 1.5~ 	max 

Diatillation Loss 1.096~ 	max 

(e) Acidity.- The aqueous extract of the distillation reaidue~ uaing three 

♦olumes of diatilled water~ shall shor+'no pink or red color when one drop of 
a 0.1`~ eolutioa of inetl~rl orange ie added to it. 

(f) Sulphur.- The sulphur content sha.11 not eaceed 0.05`~ by,~►eight when teeted 
in accorda.nce with ASTMrD90-41T. 

(g) Corrosion (Copper Strip).- No gray or black diacoloration ahall be 
apparent on a~copner strip when tested in accordance ~ith ASTM D130-30. 

(b) t~um Content ~ual~orroeion (Copper •Dieh).- The residue from 100 ml. of 
the fuel shall not exceed 5 mg. after ev~,porating that ~olvms of fuel to dry- 
nees in a freshly polished and weighed. 3.5-in. diameter hemiepherical copper 
dieh on a stea,m~bath at 212 P' (100 0)~ drying the diah in an~electric o~ea at 

212-221 F(•100-105 C) for 30 ainutes~ cooling in a desiccator and weighing. No 
gray or black corroeion of the ineide of the dish shall be apparent. 

(i) Yapor Presaure ,  (Beid Method).- The ~apor pressure sha.11 not eaceed 7.0 
pai when tested in accordance with dSTM D323-43. 

(~) ~'reezing Point.- The freezing point shall be not higher than -7.6 F(-60 C). 

(k) Water Tolerance.- The ♦olume of the aqueous layer ahall not increaee or 
decrease by more than ~ ml. after 80 ml. of the fuel and 20 ml. of ~istilled 
Water at room temperature ha~e been ahaken ~igorouely in a glase-stoppered 
graduated cyli~er for at least 2 minutes and slloWed to settle. 

(1) Gum Content (Accelerated Aging).- 2'he accelerated agtng test with 16 hr. 
induction tiMe at 212 F(100 C), starting with 100 lb. o~gen pressure. shall 
be conducted ia the ASThi bomb according to the ASTM "Proposed Method ot Test 
for Yotential Gwn in Aviation Gasoline" ae described in the 1944 Committee 
D-2 Report, Appendix IV (pages 393 - 397 inclusire ASTM Proceedings~ Polume 
44~ 1944). ~'he gum residue ~.fter the foregoing accelerated a~ing test shal~ 
not exceed 10 mg. per 100 ml. and the total ~reight~of viaible lead precipitate 
shall not exceed 4 mg. An acr,eptable alternative accelerated a~ing test coa- 
ducted as.abo~e may be employed with 5 hr. induction time at 212 F(100 C) 
provided the gaeoline containe no inhibitor. For this 5-hr. accelerated aging 
te st, the gum residue ehall not~ exceed 6 mg.. per 100 ml. and the total weight 

of ♦isible lead precipitate ahall'n~t exceed 3 mg. ~ 
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~m) Net Calorif.ic or L'o~er Heat Yalue.- The net calorific or lower heat 
~alue, ahall be, not lesa tha~1 18~800 Btu per lb. when teated in accorda.nce with 
the follow ing procedure:• 	 ~ 

(1) Determine the heat of combustion (higher or grose value in an 
oaygea bomb calorimeter and make suitable correction for the latent heat of 
~aporisation of water formed during the combustion of the fuel to obtain the 

heat of combuetion (lower or net ~alue). gor referenoe teats use an o~►gen 
bonb calorimeter and the procednre deecribed in the Method of Test for Thermsl 
Yalue oY F~.ie1~011 (ASTM D240-39). modified f or vo~atile fuel as follows: 

(2) Preparation of Sampl'e- Fill a dry~ weighed, gelatin capsule of 
euitable size with dry cotton fiber~ weigh the capsule again and record the 

weight of gelatin and cotton. gill . the capaule by immeraing it in the fusl 
and closing it under the surface. Dry the outeide of the ca.paule~ weigh 
•the capeule immediately~ and record the weight of the fuel. Wr$,the ignition 
wize around the capeule three .pr four times and place the capsule immediately 

in the bomb. 

(3) Proee.dure.- Fill the bonb with oxygen at 30 atmospheres preesure. 
Repeat the teet~ if tracea of eooty depoait or odor of unburned fuel~are no- 
ticed when the bomb is opened after combuetion. Deduct the heat of co:nbus*ion 
of the gelatin and cotton from the total heat developed. 

(4) Calculation of I+ower or Net Heat Palue.- Any suitable method may be 
ueed for determining the watar farmed during the combustion for correcting the 
heat of combuation for the latent heat of vaporiz~tion of the W ater. However, 
for a~y referee tests uee the method described in th~ pa~@r en "Determination 
o$ Carbon 8e $ydrogen in e'sasoline ana vther Volatiln iqu ae. 	(~. Levin and 

C. Uhrig, Industrial and ~:ngineering Chemistry, ~nalytical Edition~~ Yolume 9, 
326 (1937), or ar~y other mutually satisfactory mettrod to determine the weight 
of water formed by combustion of each pound of fuel. The heat of combustion 
(~lower or net ralue) per pound of fuel shall be considered as equal to the 

heat of combuetion (Higher or groes ♦alue) minus the wieght, in pounds~ of 
w8ter per pound of fuel multiplied by 1050. 

NOTE: Aviation fuel having a net heat of combu~tion (according to Tables 6 
and 7 of Miacellaneous Publicatioa No. 97 of the National Bureau of 
Standards. °Thermal Propertiea of Petrolewa Production") more tha.n 100 
Btu higher than that specified, meeta the requiremente and the actua,l 
teate for groes calorific T~elue and 2~ydrogen content are unnecessary. 

(n) Acid Heat~.- The acid heat shall be not higher than 15 F or 8.4C when 

tested in accordxnce with ASTM A481-?9. 

(o) Gvm Inhibitor.- The.follo~~ing acti~e inhibitors m~y be add.ed separ~tely 
or in combination to the fuel in total concentration not to ezceed 8.4 lb of 
inhibitor (not including weight of solvent) per 1000 barrels (42 ~allone each) 
of fuel in order tp pre~ent the formation of gum and the precipitation of 

lead compounde: 

N, N1  - Di-eec-butyl-p-phenylenediamine 

N~ N1  _ Di-normal-butyl-p-phe~,vlenediamine 
2~ 4 - Dimet2u*1-6-t-butylphenol 

r- 
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