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Abstract

Monitoring the parameters inside enclosed metal vessels or thick concrete walls as found in dry storage canisters and nuclear reactor vessels is crucial to ensuring safe reactor operation and fuel security. In this paper, two energy harvesters, namely the gamma radiation energy harvester and the thermal energy harvester, were built to power the wireless through-wall and communications for in-situ monitoring of interior conditions in nuclear canisters. The gamma radiation energy harvester was found to have an energy output of 17.8 mW during the first-year canister storage. However, this energy harvester is burdensome, and the performance deteriorates rapidly with time. The thermal energy harvester is thought to be a more practical solution. The power output of the energy harvester is about 93.9 mW in simulation and 46.3 mW in the experiment after 50-years storage in the canister. The power output of this energy harvester can be further scaled by adding TEGs at the cost of larger size.
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INTRODUCTION

Early prior research demonstrated the superiority of ceramics for bearings and the existence of elasto- hydrodynamic (ehd) lubricant films at ball and roller contacts [1], the calculation of which is now an accepted part of bearing engineering.  These new concepts are now used in the design of lubrication systems with solid lubricants that operate in much more severe environments than oils and greases [2].  Proprietary computer codes and unique patented bearing configurations for optimizing the performance of bearing/solid-lubricant systems have been developed. In this way, patented self-contained solid-lubricated all-steel and hybrid-ceramic ball and roller bearings are now available for environments that do not contribute to their lubrication, such as in air or vacuum.
Method
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Results and discussion

Put results of the paper here. 
CONCLUSIONS
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