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Construction of a High-Altitude Ignition
Test Facility for a Small Gas-turbine Combustor
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ABSTRACT

A small high altitude test facility has been developed to investigate ignition performance of a small
gas-turbine combustor under high altitude conditions. Supersonic diffusers and a heat exchanger were
used to perform a low pressure and a low temperature condition, respectively. Experimental results
showed that the low pressure environment could be controlled by upstream pressure of primary
nozzle flow and low temperature environment by mixture ratio of cooled air and ambient air. Ignition
performance tests were performed to verify the performance of the facility under simulated high
altitude conditions. Conclusively, it was proven that the test facility could be used for ignition
performance test of a small gas-turbine combustor under high altitude condition of approximately
6,100m.
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Fig. 1 Schematic of high altitude ignition test facility
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Fig. 3 Installed diffuser on the test section
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Table 1. Design parameter of diffuser

Parameters Units | Diffuser_1 | Diffuser_2
Nozzle throat diameter |[mm] 2.8 3.2
Expansion ratio (4,/4,) | - 35 26.8
Diffuser inlet diameter |[mm] 21 25

Diffuser length [mm] 210 300
Diffuser divergence length |[mm] 50 40
D|ffus§irv ehreél(fe nacr’wagle of [deg] 6 6
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