
您是第5164565位访问者  

主办单位： 单位地址：北京朝阳区麦子店街41号 

服务热线：010－65929451 传真：010－65929451 邮编：100125 Email：tcsae@tcsae.org 
本系统由北京勤云科技发展有限公司设计 

首页  中文首页  政策法规  学会概况  学会动态  学会出版物  学术交流  行业信息  科普之窗  表彰奖励  专家库  咨询服务  会议论坛   

                  首页 | 简介 | 作者 | 编者 | 读者 | Ei(光盘版)收录本刊数据 | 网络预印版 | 点击排行前100篇 

吕恩利,杨 洲,陆华忠,王广海,郭嘉明,许锦锋.保鲜运输用液氮充注气调的温度调节性能优化[J].农业工程学报,2012,28(13):237-243

保鲜运输用液氮充注气调的温度调节性能优化

Optimization of temperature regulating performance in fresh-keeping transportation by liquid nitrogen injection
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中文摘要:

      为解决保鲜运输用液氮充注气调产生的果蔬低温伤害问题，建立了液氮充注气调试验装置，通过改变液氮罐出液阀孔径、汽化盘管长度、横管开孔方向、开孔隔板开孔
率、通风风速、回风道长度等因素，研究各因素对液氮充注温度调节性能的影响，优化液氮充注气调的温度调节性能。结果表明：当液氮罐出液阀孔径为1.5 mm，汽化盘管
长度为4 m，横管开孔吹向风机，开孔隔板开孔率为4.03%，通风风速为8 m/s，回风道长度为1.5 m，厢体内氧气体积分数自20.95%降至5%时，液氮气调的温度调节性能较
优，开孔隔板出气口最大温差仅为1.3℃，开孔隔板出口处与回风道内的最大温差仅为2.72℃。液氮充注气调在43 min内可快速将厢体内氧气体积分数由20.95%降至5%，还可
利用液氮的冷量为保鲜环境降温。研究结果对果蔬液氮气调保鲜运输车的设计具有一定的参考价值。

英文摘要:

      An experimental platform with atmosphere controlled system by liquid nitrogen injection was established to study and solve the cold damage problem caused by liquid nitrogen 
during the transportation. The bore diameter of the outlet valve on the liquid nitrogen tank, the length of the vaporization coiled pile, the aperture direction on the horizontal pile, the 
ratio of opening area on the perforated partition, the airflow velocity and the length of the air return channel were chosen as variables to analyze their effects on the temperature 
regulating characteristics of liquid nitrogen and the parameters were optimized. The best regulation performance was obtained under the condition with the bore diameter of the outlet 
at 1.5 mm, the length of the vaporization coiled pile at 4 m, the aperture direction on the horizontal pile towards the draught fan, the ratio of the opening area on the partition at 4.03%, 
the airflow velocity at 8 m/s, and the length of the air return channel at 1.5 m. Under this condition, the O2 concentration was reduced from 20.95% to 5%, the maximum temperature 
difference among the outlets of the perforated partition was only 1.3℃，and the maximum temperature difference between the outlet of perforated partition and the air return channel 
was only 2.72℃. The liquefied-nitrogen atmosphere controlled system could rapidly reduce the oxygen concentration in the container from 20.95% to 5% in 43 min, while cooling the 
internal environment of the container. The results can provide valuable references for the design of fresh-keeping vehicle with controlled atmosphere system.
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