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Electrical characteristics of NI coils are well described with a lumped circuit [2, 7] or distributed circuit model [8-11] with electric contact resistances ** In this study, the overall thermal conductance was measured with a NI ReBCO coil and it was possible to quantitatively obtain TCR
between turns. Although thermal contact resistance (TCR) has strong influence on thermal stability of NI coils, its quantitative value is not well known by analyzing experimental results with the previously reported thermal properties of ReBCO wire.
unlike electric resistance. In conduction cooling system, TCR is related with cooling efficiency and temperature distribution inside the coils. When the ¢ The resultant TCR was 1.5x10“ to 5x10-3 K-m?/W depending to the temperature, which is 10 time larger than that from ReBCO
NI coil is in a bath of liquid helium, TCR is related with thermal diffusion and quench propagation in the event of quench. wire itself.
- - ** By applying the measured TCR to coil 2, which have conduction plate and epoxy layer to enhance the overall thermal
ObjECtlves conductance, it was possible to estimate the overall thermal conductance of coil 2 with reasonable accuracy.

< Measurement of overall thermal conductance using a model coil, which have no conduction plates and epoxy layer from 10 to 40 K “* Since TCR may depend on radial stress distribution in the coils and structure of ReBCO wire, more quantitative measurement will
<» Measurement TCR using the measured overall thermal conductance and published known transversal thermal conductivity of ReBCO be followed under various stress conditions by controlling the winding tension force with various ReBCO wires.

»* Application of TCR to a coil with conduction plates and epoxy layers using FEM analysis
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