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Uncertainty analysis of the Joule balance method and the
improvements of whole system
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Abstract : The redefinition of the unit of mass by tracing kilogram to Planck constant has been widely accepted in the field of metrology.
In China, Joule balance method is proposed by NIM to measure the Planck constant and redefine the kilogram. Compared with the Watt
balance method in other countries, Joule balance method benefits from the advantage of static measurement. The whole system
experiments for the first generation of the Joule balance system have been finished. The whole measurement uncertainty was analyzed in
detail, which will help us to further optimize the design scheme and improve the experiment process. Finally, we obtained that the whole
measurement uncertainty is 2.5 x 10 7°. Aiming at the major sources of the measurement uncertainty, several improvement methods are
put forward for the next generation of the Joule balance system, which provides the ensuring measure for further reducing the
measurement uncertainty.
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Fig. 1 Schematic drawing of the first generation Joule

balance apparatus, NIM-1
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Fig.2 The cross sectional view of the yokeless

permanent magnet system
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Fig.3 Schematic overview of the magnetic flux

linkage difference measurement
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Fig.4 The schematic diagram of the coil position

measurement system
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Joule balance apparatus, NIM-2
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