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1. Gas Turbine Model Combustor 

2. Double Swirl 

3. PVC 
4. Vortex Shedding 

5. Flame Wrinkling 

6. Vortex Breakdown 
7. Inner Recirculation Zone 

8. Outer Recirculation Zone 
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Figure 1- Schematic drawing of the model combustor[1] 

ôîÉ ,( ā½vĀ³¾Õ ĂÚæ´ù çv¾¤³v z½Ā£Ċü ¿wñ óºù $GTMC#8,7 
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óÿº« ,( ćwă¾¤ùv½w~ ć¹¾îöúÝ ÓĀz¾ù Ăz ĂöÞÉ  ÛĀýA8,I47 
Table 1- Characteristics of Flame A [1,9] 

 Air  #(  0  

Ë7 
ɮ  Æ  

4   

+  ÓÌȾÍÉÎ ÇȾÍÉÎ ÓÌȾÍÉÎ ÇȾÍÉÎ 
Flame A 850 1095 58.2 41.8 34.9 0.65 0.037 1750 

0 , thermal power; ɮ , equivalence ratio for the overall mixture; Æ , mixture fraction for the overall mixture; 

4  , adiabatic temperature for the overall mixture with inlet temperature 4 ςωυ + 
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(b) 
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Figure 2- a) 3D computational domain of central swirler , b) 3D computational domain of annular swirler. 

 ôîÉ-( a Ăz ÓĀz¾ù ćºÞz ĂÅ Ĉ£w{Åw´ù ûvºĊù #ćvĀă ć¹ÿ½ÿ ćÀí¾ùI b Ăz ÓĀz¾ù ćºÞz ĂÅ Ĉ£w{Åw´ù ûvºĊù #ćvĀă ć¹ÿ½ÿ ć½wþí 

 

 ½¹ôîÉ .I  ć¿¾ù Ôĉv¾É ÿ ā¹wæ¤Åv ¹½Āù Ăî{É IĈ£w{Åw´ù ûvºĊù çv¾¤³v ĂÚæ´ù Ăz ÓĀz¾ùā¹v¹ ûwÊý  āºÉ  Ûÿ¾É )ºýv

 Ĉ£w{Åw´ù ûvºĊù, ĈöĊù ówýwí ¿v ¾£đwz ¾¤ù  vĀă üĊùm£ ĈÝwÞÉ ćwăüĊòýwĊù ô´ù$ Ăæõoù ć¾Ċñ  #¢Ý¾Å ćwăĂ¤å¾ñ ½v¾é   )¢Åv üĉv
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Figure 3- computational domain and applied boundary condition 
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Figure 4- Independence of results from grid resolution 
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4. Quadratic Upstream Interpolation for Convective Kinematics 
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Figure 5- Streamline plot and imposed axial velocity contours for reacting flow field simulated using SAS turbulence model[6] 

 ôîÉ0( Æù ÓĀÖ·Ċ¾  ô³ Ăz ÓĀz¾ùùĊûvº év¾¤³vĈ  ûÿ½¹ἑἢἙἍ ÿ ¿Ā£ ½Ā¤ýwíĉÜ ½Ā´ù ¢Ý¾Åć wz  ¿v ā¹wæ¤Åvóºù ÉwÊ¤ávĈἡἋἡ 817 
 

 ½¹ôîÉ  ûwÊý Ĉév¾¤³v¾Ċá ûwĉ¾« Ăz ÓĀz¾ù ¾ĊÆù ÓĀÖ· Üĉ¿Ā£  ā¹v¹  āºÉ  ĂĊ{É Ăz ÓĀz¾ù ôîÉ üĉv )¢Åv ć¿wÅ  ćwă
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Figure 6- Streamline plot of the axial velocity for non-reacting flow simulated using ἠἚἑ ἕ , ἠἭἩἴἱὂἩἪἴἭ ἳ  and ἠἡἙ 

turbulence models 
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Figure 7- Comparison of computed and experimental velocity components for non-reacting flow field at four  axial sections through 

GTMC 
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Figure 8- Contours of axial velocity for the EDC and TPDF models 

Black lines represent the location of zero axial velocity 
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Figure 9- Comparison of computed and experimental 

borders of IRZ 
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Figure 10- Comparison of computed and experimental velocitycomponents for  reacting flow field at four axial sections through GTMC 
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Figure 11. Comparison of computed and experimental mixture 

fraction contours for EDC and TPDF models. 
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Figure 12. Comparison of computed and experimental 

Temperature contours for EDC and TPDF models. 
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