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cold stream of Т20, then at the vortex tube dT < dT0 temperature of the cold stream is higher 
than Т2 > T20. This regularity is expressed by 
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where e – pressure ratio; k – adiabatic index; Т1 – initial gas temperature; m – empiri-
cal coefficient.  

In the interval dT = 40…10 mm scale factor of influence is m = 0,005 [1]. In the transi-

tion to the small vortex chamber dT = ® 4 mm the value decreases to m = 0,008. Area of di-
ameters dT <3 mm has not been studied, even for the "high temperature" of the vortex devic-
es. Creation and research of similar devices for cryogenic temperatures is associated with a 
number of design and operational obstacles. Increasing demands for precision machining 
equipment, particularly in the manufacture of the nozzle of the cochlea (Fig. 1). To reduce the 
impact of border effects is required to provide a minimum surface roughness of the flow part. 
It is necessary to consider the impact of heat flows. To reduce the cross section of elements in 
contact with the cooled gas and less conductive materials are used.  

Gas-dynamic cooling are less efficient than expanders are. However, in circumstances 
when there is overpressure, this disadvantage is offset by constructive and operational ad-
vantages of such devices. One possible area of application of vortex tubes is cryogenics. 

By reducing the temperature, an effective separation of mixtures in phase separators is 
achieved. A particularly promising direction is the use of technologies for rare gases produc-
tion, which already have pressure differences. In this case, the cooling of gas flow is provided 
without additional energy expenditures. 

 
Scientific adviser – prof. Symonenko Yu.M. 
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DEVELOPMENT AUTOMATION OF WAREHOUSE TRANSPORT 

Ihnatiev S., postgraduate  

Odessa National Academy of Food Technologies  

Nowadays, humans guide nearly all vehicles. This creates a number of problems. It 
can briefly describe as the human factor. Let us limit the overall concept of «vehicle» and 
consider only transport in warehouses of break-bulk cargo. 

Since e-commerce are developing, there is creation of appropriate locations for goods 
storage and transshipment. The largest retailers in the world, such us Alibaba group, Amazon 
and Ebay have many thousands of items in their warehouses. Ukraine has this kind of trading 
floor too. The biggest one of which is «Rozetka». On these locations, there is a huge amount 
of orders processing, building and loading every day. E-commerce has become very popular 
among the global community. It has created need for intermediaries, which would be involved 
in the delivery of goods from the store to the customer. Postal services are deal with this 
assignment. Their number has recently increased. «Nova Poshta», DHL Express, Intime, 
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Autolux, Delivery Auto are the most popular services in Ukraine. 
It was only two examples of service providers, which use big warehouses for break-

bulk cargo storage. 
There are advanced warehouses management systems (WMS) and cloud services for 

processing application like as Microsoft Azure, IBM Cloud etc. Therefore, processing 
application issue is already solved. 

Now, there is a problem of mass cargo movements in warehouses, as well as most of 
such vehicles are still guided by the man. It leads to the creation of automated control 
warehousing facilities and vehicles. It would enable perform the necessary actions instead of 
humans. Firstly, it will get rid of the human factor, which may occur due to errors in the 
orders building. The human factor could lead to vehicles collision and crash equipment. All of 
this leads to slow or stop the process and lost time at eliminating consequences. This results in 
losses for owner. Secondly, automating orders processing, building and loading would help 
reduce the time to perform these operations. It will improve the truckloads.  

As part of the investigation, based on scientific research Mechatronics Robot 
laboratory of Odessa National Academy of Food Technologies (ONAFT) is taken place the 
work to create a minimum viable prototype (MVP) of mobile cart for warehouses. It is 
equipped with an automated guided system to perform operations of movement cargo without 
human intervention. Self-propelled cart has a wheelbase equipped with electric motors and 
runs on batteries. There is a set of sensors and programmed controller for position and track 
guided. 

We aim to develop an automated guide vehicle for break-bulk cargo warehouses with 
resistant to external disturbing factors. 

 
Academic adviser – PhD. V. Yehorov  
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Mobile robot is a robot which can move independently and move in space. Share three 
classes of mobile robots: ground robots, air and sea. Portable and mobile robots are currently 
widely used in all fields of life. Each of these classes helps people in situations dangerous to 
life and makes life easier in routine work. 

Increasingly, robots began to be used in industries and for tasks those are dangerous to 
human life. Portable Robotino robot for unloading, loading and layout of any items in ware-
houses. Its dimensions make it easy to pass narrow passages, and load capacity is 40 kg. 
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