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The current thermal oxidation s t a b i l i t y  l i m i t  fo r  mil i tary and commercial 
aviation turbine fuels  i s  a breakpoint temperature of no less than 260Oc 
( 5 O O O F )  as measured by the Alcor Jet Fuel Thermal Oxidation Tester (JFTOT). 
Today's engines a re  designed t o  to l e ra t e  a fuel  with t h i s  s t a b i l i t y  l i m i t ,  
however, there are  indications that  fuel s t a b i l i t y  may be on the downtrend, 
which could a f fec t  future engines' performance. If future fuels  a re  t o  have a 
lower s t a b i l i t y ,  attempts must be made t o  provide a be t te r  def ini t ion of the  
breakpoint temperature i n  terms of a fuel  performance parameter, f o r  example, 
a deposit formation r a t e .  I n  t h i s  study the JFTOT was modified with a glass 
tube enclosure of the  heater t e s t  section and a l i g h t  reflectance attachment, 
which permitted a d i rec t  measurement of  deposit formation as a function of 
time . 

Three fuels  having different  breakpoint temperatures were studied i n  the  
modified JFTOT. 
was f i r s t  stressed at a constant temperature. The cut-off point of the  run i s  
a deposit ra t ing (TDR) of 12, as indicated by the Mark VII1,al ight  reflectance 
meter. After repeating t h i s  procedure a t  several different  temperatures, an 
Arrehenius Plot was drawn fromthe data. The correlation coefficient and the  
energy of activation were calculated t o  be 0.97 and 8 kcal/mole respectively. 
Two other fbels having breakpoint temperatures of 271OC (520'F) and 285OC 
(545OF) were also studied i n  a similar manner. A s t ra ight  l i n e  was drawn 
through the data a t  a slope equivalent t o  the  slope of t he  lower s t a b i l i t y  
fuel.  The deposit formation ra tes  fo r  the three fuels  were determined a t  
26ooc ( 5 O O O F )  , and a r e l a t ive  deposit formation r a t e  a t  t h i s  temperature was 
calculated and plot ted as a function of the  individual fue l ' s  breakpoint 
temperatures. 

The lower s t a b i l i t y  fuel  with a breakpoint of 24OoC (465OF) 
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BREAKPOINT TIME (Min) RELATIVE DEPOSIT 
FUEL TEMP. O C  (OF) TDR 12 AT 260% FORMATION RATE 

10% OFMf5P-5 240 (464) 120 13.33 

JP-5 271 (520)  600 2.66 

JP-5 
(OIL SHALE) 285 (545) 1600 1 .oo 

EXPERIMENTAL DATA 
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