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Pressure Drop Characteristics of the Ventilation System in
Fresh-keeping Transportation with Controlled Atmosphere

Li Enli  Lu Huazhong Yang Zhou Han Xiaoteng Zhang Dongxia Han Xu
(College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract

An experimental device of ventilation system was established to meet the requirement of fresh-
keeping transportation with controlled atmosphere by liquid nitrogen. The pressure drop characteristics of
the ventilation system were studied. The effects of airflow velocity, ratio of open area, stack mode and
length of return air channel on the characteristics of pressure drop and energy consumption were analyzed.
The pressure drop characteristics could be described by the equation of Ramsin. The pressure drop
increased with the addition of airflow velocity. At the same airflow velocity, the pressure drop decreased
with the addition of ratio of open area. The distribution of pressure drop in fresh-keeping room was
steady. The effect of three stack modes on the pressure drop was not striking. The pressure drop was less
when there was no return air channel. When the ratio of open area of the separator with holes in fresh-
keeping transportation vehicle was bigger than 3.89% , it could meet low pressure loss and had small
energy consumption. The research achievements will be instructive to the design of the ventilation system
in fresh-keeping transportation with controlled atmosphere.
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Fig.1 Schematics of ventilation system in fresh-keeping
transportation with controlled atmosphere
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Fig.2 Airflow velocity with respect to pressure drop
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Tab.2 Distribution of pressure drop in

fresh-keeping room Pa
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Fig.7 Fan frequency with respect to airflow velocity
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Fig. 8 Device energy consumption with respect to

airflow velocity for different venting areas
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