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Abstract

This project focuses on the design of a temperature sensing system for a
thermostatic showerhead. The motivation comes from a common household situation
in which the shower water temperature suddenly increases when another faucet is
turned on, causing a drop in cold water pressure and changing the original hot and cold
water mixing ratio. Such a sudden temperature rise may cause discomfort or even
increase the risk of scalding. Therefore, this project aims to develop a sensing unit that
can measure and display the shower outlet water temperature in real time. The scope of
this project is limited to temperature measurement and indication, and does not include
the control of the hot and cold water mixing mechanism.

The main measurement range of the system is set from 30°C to 50°C, which is
close to the normal showering temperature range. The sensor tolerance range is
approximately 0°C to 80°C, with a target resolution of 0.1°C and an accuracy target of
+0.5°C to +1°C. After comparing Pt100, AD590, and NTC thermistors, a 10kQ
waterproof NTC thermistor probe is selected because of its high sensitivity, fast
response, low cost, and availability in waterproof packaging suitable for humid
bathroom environments.

The conversion circuit adopts a voltage divider structure using a 5V reference
voltage and a 5.6kQ precision resistor. Within the 30°C to 50°C range, the output
voltage is estimated to increase from approximately 2.05V to 3.05V, with an average
sensitivity of about 50mV/°C. An LM358 operational amplifier is used as a voltage
follower to provide impedance conversion and signal buffering. The buffered voltage
signal can then be read by an ADC and converted into temperature data for display on
an LCD, OLED, or other display module. In addition, an LED or buzzer can be added

as an overheating warning device. To improve measurement stability, bypass capacitors,
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RC low-pass filtering, waterproof wiring, shielding, and calibration procedures are also
included. Through multi-point temperature calibration and table-based correction, the
system can provide a safer and more reliable shower water temperature monitoring
function.

Keyword:

Thermostatic showerhead, NTC thermistor, temperature sensor, voltage divider circuit,

LM358, temperature measurement, bathroom safety
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