Ahstract

T ﬁe currént demands for higher performance in gas turbine engines can be

¢lied by raising combustion temperatures to increase thermal efficiency. Hot

; bustion temperatures lead to the consideration of the durability of the

= gombustor. Improvements in durability can be achieved through understanding

the distribution of temperature, fuel mass fraction and stream-line patterns.

" This thesis presents numerical and experimental investigation of gas
. ﬁmine combustor. The procedure is based on development of a two-
£ dimensional, axil-symmetric finite difference computer program in single can

combugstor. The numerical simulation of the steady, elliptic, turbulent and simple
reacting flow was studied. Three conditions are investigated; different fuel inlet
velocity ratios (V=0.5V,, V,and 4V,), different air inlet temperature (T;,=400,
500, 600 K) and different fuel type (Kerosene, C,Hg, Chy). The first two
~ condittons are important, they must be studied for.gas turbine combustor
performance. The results of the numerical model are verified with different
published researches and compared with experimental results. The verification
of the results obtained from numerical solution shows a good agreement. The
experimental study is concerned with test engine and the modifications .cam'ed'
“out in this research. The gas turbine combustor was modified with water
injection, regeneration and their effect on derived parameters. The numerical
result shows that the fuel inlet velocity has a significant effect on the distribution
of fuel mass fra.cﬁon, stream line separation, circulation and combustion
chamber temperature  distributions. The flame envelope (the maximum
temperature isotherm) forms a closed loop within the combustion chamber for
f -‘VF0-5V0 and V=V, while it terminates on the wall for V=4V, The air
5 Imjected will lower the mean temperature at the exit of combustor from 1751 K

1005 K for V=V, and the reduction occurring in fuel mass fraction at mid

len . .
2ength of combustor axis was 59%. The gas temperature at the exit of combustor
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screased from 1281 to 1480 K when the air inlet temperature increased

Qg 10 600 K. The numerical results indicate that for all fuel inlet velocity

" The experimental result shows that: the maximum increase in combustor
onﬂct temperature was 9.8% for regeneration cycle, the maximum increase in
;@mbustion efficiency was 6.9%, for regeneratton cycle and 9% for regeneration
-“and water injection. The combustor pressure loss was increased (48%) due to
regeneration, while water injection tends to reduce the pressure loss (50%). |
The maxilmu-ﬁ fuel saving percentage was, 24 2% due to regeneration and

27.3% due to regeneration and water injection.
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