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An Experimental Study for Preliminary Design of Gas Turbine Combustor
Kook-Young Ahn, Han-Seok Kim, Jin-Ho Bae and Eun-Seong Cho
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(g}o]\), Primary Zone(Fd4933), Secondary Zone(2z} <14°3), Dilution
Zone (3} 4 edod), Recirculation Zone (A 53k o)

Abstract

The preliminary design and performance test were carried out for determining dimensions of
gas turbine combustor. The combustor design program was developed and applied to design our
combustor, and the specific dimensions for swirler, dome and liner holes were determined by the
semiempirical manner. Based on the first performance test data, the swirl angle governing the
combustion characteristics of primary combustor zone was determined as 40°. Using the second
performance test data, the swirler dimensions were readjusted by 24 mm i. d. , 34 mm o. d. , and
swirl angle of 45°. The geometry of liner holes were determined by considering the flame stability
and recirculation zone size. It was found that flame can be more easily stabilized by adjusting the
swirler dimensions rather than liner holes. The geometry of swirler and liner holes were readjust-
ed by using the final performance test data with dilution holes. Also, the combustor performance

and emission characteristics were evaluated by analysis of exhaust gases.
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Fig. 1 Model combustor designed by preliminary
design program.
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Table 1 Experimental conditions.
(unit : m®/h)
Air, Fuel Combustion Air Fuel Gas
S-A, D.A, Hole Gas | Syirl Air Hole Air CsH,
40° 45 98.86 3.31
Swirl Angle 50° 40.5 98.86 3.31
60° 34.5 98.86 3.31
90° 45 98.86 3.31
Dome Angle 120° 45 98.86 3.31
180° 45 938.86 3.31
6.5, 9.5 mm 36 mm 33 98.86 3.31
Hole
. 7.5, 11 mm | Blockage 40 mm 39.5 98.86 3.31
Diameter
7.5, 11 mm 36 mm 28 98.86 3.31
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Table 3 Flame characteristics with blockage and air hole size.
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