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Thermal performance of the cryogenic transfer line with long distance and multi-channels is crucial to the
efficiency of large helium cryogenic systems built for Shanghai high repetition rate x-ray free electron laser
and extreme light facility (SHINE). We have performed several tests to measure the thermal performance of
the cryogenic transfer lines developed and optimized for SHINE.Themethod of liquid helium evaporation rate
was chosen to calculate the heat load. In order to fill liquid helium into different channels of the cryogenic lines
ready for the test and also measures the corresponding mass flow rate of evaporating helium gas from each
channel, respectively, an experiment test setup has been designed and built utilizing the cryogenic system for
the SHINE test facility. In total, we have measured three types of cryogenic transfer lines, and the heat load of
0.2 W/m was achieved for the channel employed as the 2 K circle. These results verifies the modified design
and are anticipated to improve the cooling power transfer efficiency of the SHINE cryogenic system.
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