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Design and experiment of pipeline humidifying device for
fresh-keeping transportation
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Abstract: [Objective) This study investigated the operating characteristics of pipeline humidifying de-
vice to improve the performance of humidification system and the humidity uniformity of preservation envi-
ronment. [Method) A pipeline humidifying device was designed and experimental platform for fresh-keep-
ing transportation humidification system was established. The effects of pipe diameter (12.5,19. 0 and 25. 4
mm) , number of holes (2,4,6 and 8),voltage of fan (12,18 and 24 V),and speed of air duct(4,6 and 8
m/s) on the wetting characteristics were also analyzed. [Result] The effects of pipe diameter, number of
holes, voltage of fan,and speed of air duct on humidity uniformity were in the order of pipe diameter>num-
ber of holes™voltage of fan>>speed of air duct. When pipe diameter was 25. 4 mm,speed of air duct was 4
m/s,number of holes was 4,and voltage of fan was 24 V,the lowest value of humidification uniformity of
2.92 was obtained. The highest humidifying rate was obtained when speed of air duct was 8 m/s,voltage of
fan was 24 V,number of holes was 8. pipe diameter was 25. 4 mm and humidifying time was 372 s. [Conclu-

sion) Based on comprehensive consideration, optimal parameters of pipeline humidifying device for fresh-
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keeping transportation were:pipe diameter 25. 4 mm,speed of air duct 4 m/s,number of holes 4,and volt-

age of fan 24 V.

Key words: fresh-keeping transportation; humidifying device; parameter optimization; humidity uni-

formity
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Fig. 1 Diagram of test platform for fresh-keeping
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transportation
1. Differential pressure type of carriage;2. Air duct;
3. Refrigeration fan;4. Refrigeration unit;5. Record collection
with no paper;6. Computer;7. Interactive interface;
8. PLC (programmable logic controller) ;9. Regulated
power supply;10. Water-replenishing tank;11. Drain-pipe;
12. Water collecting tank;13. The fan of conveying mist;
14. The pipe of conveying mist; 15. Temperature and

humidity control sensor;16. Ultrasonic atomized float;17. Tank
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Fig. 2 Schematic of humidity sensors (a, —ay) arrangement

in fresh-keeping chamber of test platform
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Table 1  Design of orthogonal experiment on
humidification uniformity of humidity device for

fresh-keeping transportation
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Fig. 3

Influence of each experimental factor on relative humidity of carriage for fresh-keeping transportation

A. Speed of air duct;B. Voltage of fan;C. Number of holes;D. Pipe diameter
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Fig. 4 Relationships between the experimental factors and humidification uniformity of carriage
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