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The Development of a Monitoring System for Low-Temperature
Live Fish Transportation

NIE Shaowu', HONG Yuanqian', HUANG Hanying', LI Xuan' , HU Yuelai',

XIONG Shanbai’, ZHAO Siming®

(1. College of Engineering and Technology, Huazhong Agricultural University, Wuhan 430070;
2. College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070)

Abstract The most of current live fish transportation devices are designed using single chip
microcomputer control system or manual control system. These devices cannot meet the need for
long-distance transportation due to their low level of automation and poor anti-interference ability. To
improve the automatic control of the low-temperature live fish transportation and the survival rate of live
fish, we designed a special control system with a PLC as the core controller and a touch screen as the
human-computer interface. The software and hardware of this system were designed for the start/stop
control. The PPI communication network, based on the PID algorithm and the pulse timer, could conduct
automatic and reliable data collection and the feedback control of key parameters such as the temperature,
DO, and pH. The control ranges of the three parameters were 3-35°C, 8-13 mg/L, and 6.5-8.0
respectively. The temperature was uniform in the tank, and rose and dropped slowly and gently. When the
system was unloaded, the deviation of temperature was only 1°C, and temperature rose and dropped at
2.5°C/h and 2.3°C/h respectively. After 72-hour transportation, the survival rate of Megalobrama
amblycephala was as high as 96.7% under conditions below: the mass ratio of fish to water was 1:2, the
temperature was 6.7-7.3°C, the pH was 6.5-7.5, and DO was 8.9-12.8 mg/L. The system had the
advantage of stable performance, high reliability, friendly human-machine interface, and flexible
operation. These enabled this system to meet the requirement of the water quality during the
transportation of different fish species in different regions.

Key words PLC; Live fish transport; Monitoring system; Touch screen
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