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Quartz Crystal Resonant Dew Point Sensor with Integrated Thermal Resistance

BAI Xuesong, WEN Lianpeng, WANG Guohua, NIE Jing

(School of Instrumentation and Optoelectronic Engineering, Beihang University, Beijing 100191, China)

Abstract; Dew point temperature measurement method. as the most accurate method for humidity measurement, is
widely used in the production and development of weapon equipment; Quartz crystals, due to their high quality factor and
highly sensitive mass-loading effect, are used in the development of new resonant precision dew point meters; Aiming at the
system error introduced by traditional quartz resonant dew point sensors due to their inability to directly measure their surface
temperature, A quartz resonant dew point sensor integrated with a thermal resistor is proposed; Through micro-electro-me-
chanical system (MEMS) technology, a platinum thermal resistor is integrated on the quartz crystal surface, directly measur-
ing the quartz crystal’s surface temperature, thereby eliminating the system error; The structural parameters of the sensor
are optimized and designed using theoretical calculations and finite element analysis (FEA), and experiments verify the per-
formance of the designed quartz resonant dew point sensor; Experimental results show that the measurement accuracy of the
quartz resonant dew point sensor integrated with a thermal resistor reaches up to &=0. 08 ‘C DP, with a repeatability of less
than 0. 11 C DP. significantly improving the measurement accuracy of traditional quartz resonant dew point sensors.
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