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      All beam-interacting components in the Advanced Photon Source (APS) require thermal and stress analyses using computer aided software prior to fabrication and installation to ensure that thermo-mechanical limits are not exceeded during operation. A common question asked is how accurate these results are and if adequate operational safety margins have been incorporated in the component design. This study was conducted to validate that the theoretical findings resulting from computer thermal simulations match the experimental findings for a GlidCop® (alumina oxide dispersion strengthened copper) block sample as it is heated by the APS x-ray source. The block is water cooled and uses wire coil inserts for enhanced heat transfer. The U-shaped water channel in the block uses forced convection to keep the block from overheating. The heat transfer coefficients for this configuration are experimentally determined as a function of coolant flow rate. The emissivity of the test piece is experimentally determined as a function of temperature, surface finish, and orientation. These parameters are fed into the computer simulation model and compared to experimental results obtained at the beamline. An infrared camera is used to measure the surface temperature of the block and the enthalpy rise of the water is measured to determine the total power absorbed in the block. When compared, the final results confirm that thermal simulations provide fairly accurate results and can be used with confidence in the design of new beamline components.  
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