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Abstract

The basic experiments for designing the effective gas turbine combustor were performed. There

are several factors that define the characteristics of gas turbine combustor. Among them,

experiment was focused on swirl effects by three types of swirler with different swirl numbers(0.

0, 0.38, and 0.62). Particularly, an interest was concentrated on primary zone where the flame
characteristics of total combustor was dominated strongly and secondary zone where the remain-

ing unburned gas was reacted again or cooling effect was done according to degree of swirl

intensity. For this study, following measurements have been carried out, that is, time mean and

fluctuating temperature, exhaust gas composition including NO concentration, and ion current.

From this study, it was found that swirl intensity affects largely not only flame style but also
emission formation, furthermore that it is important to select proper swirl intensity.
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Fig. 1 Gas turbine combustor (unit=mm)

Table 1 Details of linear air hole

No Location | Diameter | Number
(X, mm) (D» mm) (N,
1 100 10 12
2 134 7 12
3 166 7 12
4 250 10 12
5 295 10 12

1. Blower 2. Surge tank
3. Fuel tank 4. Regulator
5. Gas flow meter 6. Swirler
7. Nozzle 8-14. Valve

13,15,18 Orifice
Fig. 2 Schematic diagram of experimental appar-
aturs
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Table 2 Experimental conditions(unit : 10-3 m®/sec)

quel

Swirler intensity (Nozzel)

Qer

(Primary zone)

QSECOH

(Secondary zone)

Qdﬂu

(Dilution zone)

0.0 0.17

4.7

41 4.8

0.38 0.17

47

41 4.8

0.62 0.17

4.7

41 4.8
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Fig. 3 Profiles of time mean temperature relative to
radial direction (5=0.0)
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radial direction (S=0.38)
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Fig. 5 Profiles of time mean temperature relative to
radial direction (S=0.62)
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