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An Approach of Integrated Evaluation Method for Thermal Fatigue Il
[0 A Validation of Evaluation Method by Numerical Simulations [
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Abstract Thermal fatigue may occur where the high and low temperature fluid is mixed at
T-junction of branch pipe in nuclear power plants. In consideration of thermal fatigue for structural
design, it is important to evaluate thermal load from design condition of flow rate, temperature
difference, pipe diameter, etc. IMAT-F, an evaluation method by integration of thermal hydraulic
analysis and structure analysis, was developed in this study to evaluate thermal load. In order to
validate this system, numerical simulations were carried out about high-cycle thermal fatigue test
SPECTRA conducted by Japan Atomic Energy Agency. It was validated that IMAT-F can simulate
the temperature fluctuation in fluid and structure with a fluid-structure coupled analysis and the

thermal stress from transient temperature distribution in pipe wall.

Keywords thermal fatigue, thermal stress, temperature fluctuation, fluid-structure coupled

analysis
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