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INTL 11 A mobile fruit and vegetable dehydration system based on coupling of 
temperature and humidity fields

Pengchao Zhang、Minghao Jin、Linyi Xiang、Junlin Zeng、Jie Chen、Yicheng Wang、Han Xiao

Creation Motive
Due to  t ransportat ion, 
weather, policies and other 
factors, the phenomenon 
of slow sales of fruits and 
vegetables (labeled as FVs) 
has emerged in the world. 
Dehydration of FVs is one 
of the effective methods 
to deal with the problem. 
At present, electric heating and hot air drying are widely 
used to dehydrate FVs, but there are problems such 
as high energy consumption, uneven heating and low 
product quality.
To achieve high efficiency, low energy consumption 
and high quality, our team designed a mobile FVs 
dehydration system based on Temperature and Humidity 
Fields Coupling.

Research Process
In order to improve the dehydration efficiency, our team 
explored the influence of temperature and humidity on 
the dehydration rate to optimize the traditional hot air 
drying. 
In terms of reducing energy consumption, our team 
proposed Energy Cascade Supply for temperature 
controlling, and found that Exhaust Air at the heat pump 
outlet could be Reused at low cost to get dry air. 
In the process of improving product quality, our team 
carried out a series of experiments and determined the 
Procedure Temperature Regulation method for various 
FVs to guarantee the product quality.

Brief of Work
1. Temperature and Humidity Fields Coupling Control. 

We used hot water to control the temperature field and 
hot dry air to control the humidity field, which was 
confirmed to improve the dehydration rate and the 
product quality.

2. Low-cost Generation of Dehydration Media. In the 
Energy Cascade Supply method, the water was heated 
by the heat pump to the intermediate temperature, 
then heated by the solar energy to the target 
temperature for FVs drying. In addition, the Exhaust 

A i r  a t  the  hea t  pump 
outlet was Reused in heat 
recovery devices to get 
the hot dry air, and then 
entered the dehydration 
chamber to assist the dehydration process.

3. Precise Regulation of Product Quality. In the method of 
Procedure Temperature Regulation, the corresponding 
modular control schemes were set for different FVs, 
which could obtain high quality products.  

Predicted Energy Efficiency
1. The dedydration time was reduced to half its original 

by using Temperature and Humidity Fields Coupling.
2. The dehydration rate was accelerated 1.2 times than 

the  or ig ina l  by  the 
Exhaust  A i r  Reuse 
method. 

3. 480MW·h of electricity 
could be saved by each 
device per year, which 
was equivalent to 19.2 
tons of standard coal.
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