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Research of Reducing Thermal Stress Generated in MGC Turbine Nozzles
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Recently developed MGC is a high-temperature heat-resistant material. MGC turbine nozzles are expected to improve
efficiency of gas turbine. However, reduction of the thermal stress is required since high thermal stress is easily generated in
MGC turbine nozzles due to temperature distribution. Firstly, the hollow nozzle shape was optimized to reduce thermal stress
using numerical analysis. From the results of the first hot gas flow tests, the thermal stress due to span-wise temperature
distribution was required to be reduced, and separated nozzle to three pieces was designed. This was tested in hot gas flow at
14000 level, and temperature distributions on the nozzle surface were obtained.
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Fig. 1 Cross section of high-temperature test rig
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Fig. 2 Schedule of burner temperature
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Fig. 3 Nozzle heated by gas burner
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Fig. 4 Gas temperature distribution at turbine inlet
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Fig. 5 Results of thermal stress analysis using temperature
distribution in Fig. 4
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Fig. 6 Separated hollow nozzle
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Fig. 7 Separated hollow nozzle for test ( pressure side )
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Fig. 8 Temperature distribution on the nozzle surface tested in ] 0.90
hot gas flow at 1 4000 level (unitd O ) = 1.02
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Fig. 9 Results of steady heat transfer analysis in hot gas flow at 1 4000 Fig. 11 Results of unsteady thermal stress analysis for
level (unit0 O ) separated hollow nozzle
(a)0000OOoo0 (b)DDODOOOO0 00O
00000000 O0O0O0O O o077
-0.27
- L
-0.04 B
:I 0.08 - -0.15
— 0.19 | -0.04
[ ] 031 O 0.08
o 0o
— 0.77 - 0.53
0.65
-,

000000000000000000000

0100 140000000000C0O0O0COOO
Fig. 10 Results of thermal stress analysis in hot gas flow at 1 40000 level
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Fig. 12 Results of unsteady thermal stress analysis for
the thin arc-shaped nozzle
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