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ABSTRACT

The Korea Aerospace Research Institute (KARI) has conducted extensive research and development on gas turbine engine

and hot section components of the gas turbine engines for over 30 years. Until the early 2010s, KARI primarily played a role

to lead or participate in national development programs on gas turbine engines - for example, development of the main engine

and APU (auxiliary power unit) in Korean Utility Helicopter (KUH) Program. Since then, KARI has not only continued its gas

turbine engine research and development but also focused on advanced technology researches for performance improvement. In

recent years, KARI has been participating in 1,000-SHP class turboshaft gas turbine development program, conducting

performance tests and evaluations of core components, validating the design of hot section components, and high-fidelity

numerical analysis of the components. For this, the test and evaluation infrastructure and HPC cluster at KARI have also been

expanded and upgraded to simulate the actual engine operating pressure and temperature conditions. Furthermore, KARI has

been conducting research on various advanced system and component technologies such as hybrid electric propulsion system,

additive manufacturing and ceramic matrix composite components, recognizing the strategic importance of these technologies.

This paper introduces the recent achievements and ongoing research activities on aviation gas turbine engines carried out by
KARL
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Fig. 1 Schematic of turboshaft engine and

core components®
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Fig. 2 Schematic diagram of gas turbine component test
facilities at KARI
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Fig. 3 Photograph of test facilities of hot component tests

for turboshaft engine at KARI
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| Compressor performance test facility | ‘ Two-stage centrifugal compressor test rig |

Fig. 4 Compressor performance test facility and two—stage
centrifugal compressor test rig
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(c) Combustor exit temperature profile measurement results

Fig. 5 Reversed flow combustor performance test'?
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Fig. 6 Schematic of turbine sector cascade test rig
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(b) full annular combustor-turbine cascade test rig

Fig. 7 Turbine nozzle vane cooling performance tests
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Fig. 13 Comparison of adiabatic film cooling effectiveness

on the nozzle surface®
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(d) nacelle-integrated cooling system and iron bird design

Fig. 14 Gas turbine based hybrid propulsion system
research activities at KARI
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(a) integrated CFD model® (b) micro turbofan engine
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Fig. 15 Examples of micro gas turbine engine research
activities at KARI
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Fig. 16 Overall cooling effectiveness measurements for

additively manufactured(AM) turbine nozzle vanes®

Turbine Endwall (3D Printed)

Fig. 17 Film cooling performance improvement study with

compound expansion holes®?”
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Fig. 18 Additively manufactured components in micro gas
turbine engine and performance test with AM components
at KARI Altitude Engine Test Facility®®
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improvements for micro turbine engine using AM

technology®®
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Fig. 24 Photographs of thermal cycle tests for CMC
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Fig. 25 Examples of CT images of CMC shroud after
thermal cycle test
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