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Abstract : Gas turbines are heat engines that convert chemical energy into electrical energy through mechanical energy.
Since their high energy density per unit volume and low pollutant emissions, gas turbines are classified as clean energy. In
order to obtain better performance, the turbine inlet temperature of the current gas turbine is operated at about 1600℃, and
thermal damage is a very serious problem. Especially, these thermal damages are more prominent in off-design conditions than
in design conditions. In this study, the thermal damage characteristics of high temperature components of a gas turbine made
of a single crystal material are studied numerically for the off-design operating conditions. The target gas turbine is configured
as a reheat cycle and is operated in peak load operation mode, not normal operation. In particular, the target gas turbine
features a lot of low-load operation. In this study, a commercial code, ANSYS 18.2, was used for analyzing the thermal-flow
coupling problems. As a result, the flow separation phenomenon on the pressure side due to the flow reduction was remarkable
at the off-design condition, and the high heat transfer coefficient at the upper end of the suction surface due to the tip leakage
flow was appeared.
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