
Evaluat ion Of Gas-to-Liquid Aviat ion 
Fuel  Cold Spray In Qatar  For  Gas Turbine 
Combust ion

Increase  in energ y demand and str ict  emiss ion norms have a lways  been the dr iv ing force  to  f ind c lean-
al ternat ive  energ y sources . Gas-to-l iquid (GTL) fuel , a  l iquid fuel  synthesized from natura l  gas , has 
grabbed the global  at tent ion in recent  years  for  more fuel  source divers i t y  and i ts  c leaner  combust ion 
character is t ics , due to the absence of  aromatics  and Sulphur. The scope of  synthet ic  fuel  has  widened 
fur ther  with the recent  ASTM approval  for  b lending i t  with conventional  jet  fuels . Fur thermore, the 
successful  maiden f l ight  f rom London, UK to Doha, Qatar  us ing a  50-50% blend of  GTL fuel  and 
conventional  Jet  A-1 fuel  by Qatar  a i r ways  has  a lso enhanced the global  interest  on synthet ic  fuels 
der ived from non-oi l  feedstocks . Under  these  c i rcumstances , an academia-industr y  research consor t ium 
was formed under  the auspices  of  Qatar  Science and Technolog y Park to evaluate  the feas ibi l i t y  of  us ing 
GTL as  an a l ternat ive  jet  fuel  in  aviat ion gas  turbine engines . This  presentat ion br ief l y  discusses  the role 
and object ives  of  di f ferent  research col laborators  involved under  the research consor t ium with speci f ic 
emphasis  on the GTL spray research act iv i t ies  per formed at  TAMUQ. 
 
The GTL fuel  physica l  and chemical  proper t ies  are  di f ferent  f rom those of  the conventional  jet  fuels . 
This  di f ference can potent ia l l y  a l ter  the atomizat ion character is t ics  of  the fuel  which in turn af fects 
the fuel  evaporat ion, mixing with oxidizer, combust ion, and emiss ion aspects . Therefore  i t  i s  essent ia l 
to  have a  thorough knowledge on the atomizat ion character is t ics  of  GTL fuels  in  order  to  better 
understand their  lat ter  processes . In this  work, the microscopic  spray character is t ics  such as  droplet  s ize, 
dis tr ibut ion, and veloci t y, of  GTL fuels  are  measured at  atmospher ic  condit ions  at  g lobal  and local  leve ls 
us ing Global  S iz ing Velocimetr y  (GSV ) and Phase Doppler  Anemometr y (PDA) techniques . Detai l s 
about  the exper imental  fac i l i t y, measurement techniques , exper imental  condit ions , fuel  proper t ies , and 
their  spray character is t ics  wi l l  be  discussed and the resul ts  of  GTL spray study are  compared with those 
of  the conventional  Jet  A-1 fuel .  
 
The resul ts  of  this  test  campaign indicates  a  c lear  di f ference in spray character is t ics  between GTL 
and Jet  A-1 fuel  in  the near  nozzle  regions and s imilar  patterns  for  fur ther  downstream. Although the 
spray character is t ics  measured at  atmospher ic  condit ions  may be considered as  a  mer i t  of  the GTL fuel 
s tudy on i ts  own, i t  may not  provide direct  conc lus ion on the spray character is t ics  of  the fuel  at  actual 
combustor  operat ing condit ions . However, i t  fur ther  highl ights  the impor tance of  the newly awarded 
NPRP research work at  TAMUQ to study spray character is t ics  of  GTL at  actual  combustor  operat ing 
condit ions  as  the volat i l izat ion character is t ics  p lay  a  much larger  role. Such results  combined with the 
resul ts  of  this  work enables  engineers  to  separate  the hydrodynamic ef fects  of  spray f rom those more 
c lose ly  re lated to chemical  character is t ics .  
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