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Abstract

The objective of this research is to develop the simulation capability of the internal flow in a gas turbine
combustor and to investigate the influence of inlet pressure and swirl intensity on exit temperature and
emission distribution. First of all, to verify the accuracy of the code, calculation of a spray combustion model
of Lycoming combustor has been carried out. The results are compared with experimental and computational
data of Wild et al. (1988), and good agreement is obtained. Then, a modeling of an annular reverse-flow
combustor is performed to find that the increase in inlet pressure and swirl intensity increases the NOx
emission, but reduces the CO and UHC. Extensive research works in gas turbines are in order to achieve
higher combustion efficiency and to reduce the combustion-generated pollutants. How to look after both
sides has become an important design criteria in modern gas turbine technology.
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2002{Zamunner et al.[2] LESCALC combustor SIMPLE PDF
Kerosene ONERA's MSD None
2001| Sharma et al.[3] Can-type combustor MACTbased SQLA One-step PDF
N-Hexane(C6H14) No information None
2000| Cannon et al.[4] Annular combustor SIMPLEC PDF
Jet-A CFD-ACEU+ NOx, CO and UHC
1999| Crocker et al.[5] Mode.l corpbgstor SIMPLEC One-step with equilibrium
Evaporating liquid spray CFD-ACE None
1998 Crocker and F124 combustor SIMPLEC One-step with equilibrium
Puri.[6] Jet-A CFD-ACE+ Smoke
1997| Tolpaid et al.[7] Annular combustor SIMPLE-like Multi-step PDF
Jet-A CONCERT-3D CO and NOx
1995| Cline et al.[8] Staged RQL combustor SIMPLE-hl-(e Laminar chemistry
Jet-A No information Thermal NO and CO
Crocker and F109 combustor SIMPLEC One-step
1995 )
Smith[9] Jet-A CFD-ACE None
1995 Tolpadi[10] GE anr.lular. CEM56 SIl\./IPLE-111.<e Assumed PDF
Evaporating liquid spray | No information None
1993 Rizk and RQL combustor SIMPLE Four-step EDC
Mongia[11] Evaporating liquid spray | No information NOx, CO, and Smoke
1993[Micklow et al.[12] RQL combustor SIMPLE-like Laminar chemistry
Jet-A KIVA-II code Thermal NO and CO
1993| Cline et al.[13] Annular combustor SIMPLE-hl-(e Laminar chemistry
Jet-A No information Thermal NO and CO
1993 Ma et al.[14] Axisymmetric combustor S.IMPLER' One-step PDF
N-Octane(C8H18) No information None
1992| Yang et al[15] Staged RQL combustor SIMPLE-like Laminar chemistry
Jet-A KIVA-II code Thermal NO and CO
Melconian et Annular combustor SIMPLE One-step EDC
1990
al.[16]
Evaporating liquid spray FLUENT Thermal NO
1990 Nguyen and  |Model airblast fuel nozzle SIMPLE-like Laminar chemistry
Ying[17] Jet-A KIVA-II code CO and NOx
1989 Raju and Center-body combustor SIMPLE One-step EDC
Sirihnano[18] N-Decane(C10H22) TEACH None
1988| Wild et al.[19] Lycoming combustor SIMPLE. Two-step EDC
Kerosene No information CO
1983 Gosman and Cylindrical combustor SIMPLE One-step EDC
loannides[20] Kerosene TEACH None
1982| Boysan et al.[21] Lycoming combustor SIMPLE. Single-step EDC
Kerosene No information None
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