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Abstract

In order to conduct real-time online monitoring of the refrigerant concentration data at multiple
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monitoring points of the two-phase flow cooling system, a CAN bus refrigerant leakage monitoring
system based on the NDIR detection principle is designed. This system consists of multiple refriger-
ant concentration sensors and one refrigerant leakage monitoring collector. The sensor is based on
the NDIR detection principle and uses the GD32 single-chip microcomputer to control the R134a
gas sensor module and collect concentration data. The data is transmitted to the collector through
the CAN bus. The collector is responsible for receiving data from each sensor and uploading the data
to the upper computer via CAN bus. The system offers good scalability, allowing monitoring points
to be added conveniently, while the CAN bus ensures stable data transmission and strong anti-in-
terference capability. Experiments show that the system can rapidly monitor and alarm the leakage
of R134a used in the radar cooling system, meeting the application requirements.
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Figure 1. Principle block diagram
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Figure 2. Overall design system block diagram
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Figure 3. Sensor overall architecture
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Figure 4. Hardware block diagram
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Figure 5. Light source drive circuit block diagram
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Figure 6. Internal structure diagram of the detector
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Figure 7. Block diagram of signal detection and processing circuit
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Figure 8. Temperature and pressure measurement circuit
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Figure 9. Principle design block diagram of the collector
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Figure 10. Flowchart of the main program for the sensor
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Figure 11. Functional block diagram of the collector software
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Table 4. Test data at room temperature (20°C)
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1 10 517 1016 2041 2.05
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5 14 517 994 2032 16

Table 5. Low-temperature (—40°C) test data
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1 21 516 1038 1969 19
2 17 464 984 1957 2.15
3 11 605 1098 2098 49
4 -9 586 1047 2048 4.3
5 30 590 1059 1996 4.5
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Table 6. High-temperature (55°C) test data
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5 23 514 1006 2034 1.7
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Figure 12. Test system
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