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Analysis of Low Temperature operation Characteristics of Low Temperature Section

Mud Temperature Sensor Suitable for Polar Heat Flow Investigation

FENG Zhi-tao', LI Guo—fu', YANG Guang-bing?, QIN Yu—feng'
1. National Ocean Technology Center, Tianjin 300112, China;
2. First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061, Shandong Province, China

Abstract; This paper is based on the needs of the polar seabed geothermal flow survey, and analyzes the
problems such as failures and temperature drifts that are easy to occur in the extremely harsh temperature
environment. In this paper, the constant current source temperature measurement method is innovatively used to
effectively reduce the self—heating and lead resistance interference. At the same time, the circuit structure is
simplified and the working stability of the circuit at low temperature is enhanced. Firstly, the working principle of
the low temperature section mud temperature sensor is introduced. The main design parameters of the mud
temperature sensor are determined by the investigation practice. Then the circuit structure is analyzed in detail,
and the failure risk of each module under low temperature conditions is analyzed in detail. Its low temperature
performance. Finally, the actual circuit is tested and verified, and the measurement accuracy of the sensor is
analyzed by the data, and the mud temperature sensor is measured under low temperature conditions. The test
results show that the low temperature section mud temperature sensor works stably under low temperature
conditions, and the data stability and consistency are good.

Key words: submarine heat flow; low temperature section; low temperature characteristics analysis; mud temperature

measurement





