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Fuels combustion research  is conducted (1) t o  i s o l a t e  and i d e n t i f y  those  
physical and chemical p rope r t i e s  of f u e l s  t h a t  a f f e c t  av ia t ion  gas-turbine com- 
bustion; (2) t o  determine combustion s e n s i t i v i t y  t o  v a r i a t i o n s  in p a r t i c u l a r  
f u e l  proper t ies ;  and (3)  t o  i d e n t i f y  advanced combustion concepts and subcompo- 
nents  t h a t  could l e s sen  t h e  e f f e c t  of using broadened-property fue l s .  

Fuels combustion research  needs have been i d e n t i f i e d  through various ana- 
l y t i c a l  and experimental assessments of t h e  e f f e c t  of broadened-property f u e l s  
on gas-turbine combustors. Activit ies t o  address those needs may f a l l  i n t o  
t h r e e  categories:  fundamentals, combustion'concepts, and long-term fue1,e-E- 
f e c t s .  

Combustion fundamentals encompasses a n a l y t i c a l  and experimental e f f o r t s  
where un res t r i c t ed  approaches t o  simulating combustors are pursued i n  an at- 
tempt  t o  d iscern  broad general  r e s u l t s .  Five t h r u s t s  are i d e n t i f i e d :  (1)chem- 
ical  k i n e t i c s ,  wherein experiments and analyses are performed t o  i d e n t i f y  rate- 
con t ro l l i ng  mechanisms; (2) soot formation and oxidation, wherein mechanisms of 
soot formation and subsequent burnout are i d e n t i f i e d ;  (3) flame rad ia t ion ,  i n  
which r ad ian t  hea t  f l u x  t o  combustor l i n e r s  is  measured and soot concentration 
p r o f i l e s  are obtained from s p e c t r a l  rad ian t  i n t e n s i t i e s ;  (4) thermodynamic 
proper t ies ,  wherein analyses and subsequent computer programs are developed t o  
provide d a t a  required f o r  using broadened-property f u e l s ;  and (5) p a r t i a l  oxi- 
dation, i n  which techniques such as c a t a l y t i c  r eac t ion  are used t o  p a r t i a l l y  
oxidize t h e  f u e l  so as t o  reduce soot-forming tendencies. 

In  t h e  second category, combustion concepts, programs are d i r ec t ed  toward 
evolving advanced technology aimed a t  optimizing combustion performance with 
broadened-property f u e l s .  Five t h r u s t s  are iden t i f i ed :  (1) performance stud- 
ies of unmodified, i n se rv ice  combustors t o  def ine  p o t e n t i a l  problems and t o  
provide a base l ine  of broadened-property-fuel e f f e c t s ;  (2)  burning zones tudies ,  
i n  which seve ra l  advanced combustion concepts are evaluated with a l t e r n a t i v e  
f u e l s ;  (3 )  f u e l  i n j e c t i o n  s t u d i e s ,  i n  which t h e  s p a t i a l  and s i z e  d i s t r i b u t i o n s  
of f u e l  sprays are evaluated with broadened-property f u e l s  f o r  several types of 
f u e l  i n j e c t o r s ;  ( 4 )  l i n e r  concepts, i n  which advanced l i n e r  coatings,  advanced 
designs, and r e d i s t r i b u t e d  cooling-air flows are studied; and (5) f u e l s  s a f e t y  
s tud ies ,  i n  which t h e  c h a r a c t e r i s t i c s  of f u e l  systems and combustor performance 
are studied with spec ia l  f u e l s  designed t o  reduce f i r e s  during a crash. 

The last category i s  long-term f u e l  e f f e c t s .  These a c t i v i t i e s ,  whichwi l l  
be s t a r t e d  once t h e  bes t  approaches t o  using broadened-property f u e l s  are iden- 
t i f i e d ,  are concerned primarily with d u r a b i l i t y  evaluations modeled t o  acceler- 
ate long-term c y c l i c  e f f e c t s .  
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Three of t he  s i x  papers i n  t h i s  session are concerned wi th  combustion fun- 

D r .  Ruth of Exxon Research and Engin- 
damentals. 
e f f e c t s  on soot formation and oxidation. 
eering Co. reviews a multiyear e f f o r t ,  funded by DOE, that examines f u e l  prop- 
e r t y  e f f e c t s  on soot formation i n  s t rongly  backmixed combustion. Professor 
Prado of t h e  Massachusetts I n s t i t u t e  of Technology reviews recent  work of t h e  
Chemical Engineering Department on soot formation and burnout i n  flames. D r .  
Moses of Southwest Research I n s t i t u t e  reviews a r ecen t ly  completed e f f o r t ,  fun- 
ded by NASA, t h a t  examined molecular s t r u c t u r e  e f f e c t s  on soot formation i n  
combustors. 

They present a n a l y t i c a l  and experimental s t u d i e s  of f u e l  property 

The remaining t h r e e  sess ion  papers focus on a v a r i e t y  of combustion con- 
cepts.  Professor Ski fs tad  of Purdue University reviews t h e  progress of a NASA- 
funded grant  aimed a t  ident i fy ing  f u e l  property e f f e c t s  on t h e  spray character-  
i s t i c s  of various classes of f u e l  i n j e c t o r s .  M r .  Schmidt of t h e  NASA L e w i s  
A i rc ra f t  Safety Off ice  reviews an FAA - NASA-funded study with P r a t t  & Whitney 
Ai rc ra f t  Group on t h e  compat ib i l i ty  of an an t imis t ing  f u e l  with f u e l  system 
and combustor operation. 
reviews some in-house s t u d i e s  on t h e  s e n s i t i v i t i e s  of tubular  combustors t o  
broadened-property f u e l s  and summarizes t h e  r e s u l t s  of flame-tube tests. 

F ina l ly ,  M r .  Humenik of t h e  NASA Lewis  Fuels Branch 
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