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Research on the extremely near-field telemetry antenna for engine bearings
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(1. College of Electronic and Information Engineering, Shenyang Aerospace University, Shenyang 110136, China;
2. State Grid Hebei Electric Power Co. , Ltd. , Cangzhou Power Supply Branch,Cangzhou 061017, China)

Zhang Xiaoxin' Cheng Long'

Abstract: In monitoring engine bearing temperatures, challenges such as antenna installation and signal transmission
difficulties often arise. This paper proposes a comprehensive design for an extremely near-field telemetry antenna based
on surface acoustic wave temperature sensors. Firstly, the electromagnetic field distribution characteristics in the
extremely near-field region are obtained through theoretical analysis, and a wideband antenna with an in band reflection
coefficient of less than —10 dB is designed through simulation optimization in the 2~3 GHz frequency band. Next, an
antenna cage is introduced with a rational assembly structure. Furthermore, by covering the surface of the extremely
near-field antenna with a dielectric superstrate, the energy transfer efficiency is improved by approximately 14. 80% ,
thereby enhancing signal transmission quality and reducing the rate of change during energy transfer by about 54. 36 % ,
which ultimately increases the stability of the subsequent telemetry system. Finally, after installing the sensor on the
extremely near-field antenna and connecting it to the telemetry system, actual temperature measurements are conducted
during bearing operation, validating the practicality of the extremely near-field antenna, its assembly structure, and the
feasibility of the dielectric superstrate method.

Keywords: extremely near-field antenna; dielectric coefficient; antenna cage; microstrip line; dielectric superstrate;
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Fig. 10 The temperature variation curve of the bearing inner race
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