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Abstract

This project focuses on the design of a server room temperature monitoring and overheat
alarm system for monitoring and warning against heat generated by servers, network
equipment, power supplies, and communication devices during long-term operation. If the
air-conditioning system fails, ventilation 1s inadequate, or heat dissipation 1s insufficient,
the ambient temperature may gradually rise, causing performance degradation, protective
shutdowns, hardware damage, or even data loss. Therefore, this project develops a system
Integrating temperature measurement, signal conversion, signal amplification, threshold
detection, and alarm output to achieve real-time monitoring and abnormal-condition
notification.

The system uses the CB100D resistive temperature sensor described in the course material
as the main design reference, while similar RTD or Pt100 structures may also be adopted in
practice. The CB100D operates based on the increase in resistance with rising temperature.
An active bridge circuit converts the resistance variation into a voltage signal. It should be
noted that if a standard Pt100 sensor 1s used instead, its temperature coefficient differs
from that of the CB100D; therefore, the resistance table, calibration resistors, and output
scaling must be recalculated according to the actual datasheet. Since the converted voltage
signal 1s relatively small, an operational amplifier is used to amplify it to a readable range.
In this design, a temperature range of 0°C to 100°C corresponds approximately to an output
voltage range of OV to 2.0V, providing an approximately linear temperature-to-voltage
relationship for subsequent comparator-based threshold detection.

The system sets 35°C as the warning threshold and 40°C as the overheat alarm threshold.
When the temperature is below 35°C, the system indicates a normal condition. When the
temperature reaches 35°C or above, the yellow LED turns on to warn the user. When the
temperature reaches 40°C or above, the red LED and buzzer are activated, prompting
maintenance personnel to immediately inspect the air-conditioning system, ventilation, and
equipment load. This project also includes a comprehensive analysis of noise interference,
error sources, calibration procedures, testing methods, procurement costs, and future
expansion. As a result, the proposed system not only provides basic temperature
monitoring but also demonstrates practical applicability and potential for further
development.

Keyword : Server Room Temperature Monitoring, RTD, CB100D, Pt100, Active

Bridge Circuit, Operational Amplifier (OP Amp), Comparator, Overheat Alarm
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SERR
Analog Devices. (n.d.). *OP07 precision operational amplifier* [Data sheet].
Texas Instruments. (n.d.). *LM393 dual differential comparator* [Data sheet].

Texas Instruments. (n.d.). *TL431 precision programmable reference* [Data
sheet].
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