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Study of High Altitude Operation for Air Swirl Injector in
Tangential Swirl Combustor

Heeho Park*’ - Sehyun Ryu* - Hyuncheol Koo* - Seongjun Lee*

ABSTRACT

APU for aircraft is operated under severe condition as high altitude and low temperature, and
demand high reliability in flight. This study is to be verified of the ignition and the combustion
stability of APU under the harsh conditions. The basic data obtained in combustion rig test were
directly applied to the altitude test with a engine. That start logic was obtained in ground
development test. The results of altitude test show that air swirl injector has good operation and
ignition performance at 20kft, hot/cold(-40C) day.
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Table 1. Specification of Rig / Engine test

HAD| elJNE HEAIE

NDHE | 20/, QIR APU

HagA | Az Al =7 =3l
DEEA | 12,5 ~ 20Ki 5 ~ 20Kkt
gnes |gEJE0es JF | 052 les
= ® |TIT, FOP, BiJIJI~ | RPM, FOP, EGT
Plf;f/ 43 22 (T 25) | 226 52 RX

o

3. Al 2o

Eif}é}oq 12.5kft hot dayoﬂ 1 20Kkft

Table 2. Comparison of min. fuel flow rate at altitude

A FFD o=sz EPET
(kft) ()] (ka/h) (ka/h)
50 19.8
12.5 5 21.1 18.0
50 21.0
15 0 19.8 9
50 19.8
18 0 17.4 8.0
75 20.9
20 50 16.2 19.8
0 17.3
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Fig. 3 RPM vs. FOP at 18kft (50psi FFD)
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Fig. 4 FOP vs. Fuel flow rate for FFD (30/50psi)
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Fig. 5 Test result of air swirl combustor at 20kft
(30psi FFD)
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1. Lefebvre, A.H., Gas Turbine Combustion,
McGraw-Hill, 1983.
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