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ABSTRACT

By

Juan Roderick
Rusman Rusyadi, Advisor

Yunita Umniyanti, Co-Advisor

SWISS GERMAN UNIVERSITY

Moisture in construction materials causes significant structural and health
problems. This thesis addresses the need for an affordable and non-destructive
measurement solution by developing a portable capacitive moisture sensor. The
methodology involved designing a handheld device with a custom spiral capacitive
sensor controlled by an ESP32 microcontroller. The system measures capacitance via a
DC charge-discharge cycle. It incorporates a temperature sensor for enhanced accuracy.
The components are housed in a portable, 3D-printed chassis with an OLED display for
real-time feedback. Findings show the successful creation of a functional prototype
weighing 298¢ with a 37.5-hour calculated battery life. A logarithmic relationship
between capacitance and moisture content in plaster was established, and the system
integrates a temperature compensation algorithm and a moving average filter to ensure
stable readings. The research concludes with a successful proof-of-concept for a low-
cost, non-destructive moisture meter that meets the project's primary objectives,

offering a viable alternative to destructive methods.

Keywords: Capacitive Sensing, Non-Destructive Testing, Dielectric Constant,

Moisture Content, Gravimetric Method
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