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CRYOGENIC SYSTEMS ICE SHUTTLE AND SIBER
AS AN INNOVATIVE METHOD FOR TRANSPORTING
FRESH PRODUCTS

A. Marchenko, educational and professional programme “Food
Technology”, specialty 181 Food Technology, ATI-1 group

T. Levkivska, associate professor of the Department of Canning
Technology, Ph.D.

National University of Food Technologies

Fruits and vegetables are essential components of a healthy diet.
but at the same time thev belong to the category of perishable
products that require special attention during transportation. In order
to optimize the transportation process of fruits and vegetables. it is
necessary to implement advanced practices and innovative solutions
that help maintain product quality and reduce the risk of losses.

Ice Shuttle and SIBER systems are widelv used in European
countrics for delivering fresh products to supermarket chains. These
installations are placed directlv in the logistics center pavilions and
are filled with refrigerant just before the shipment of products to
supermarkets. This technology provides several advantages for
ensuring “Last-mile” delivery.

The process i1s carried out as follows. Ice Shuttle and SIBER
svstems consist of stationary equipment which is installed directly in
logistics centers and special mobile insulated containers filled with
products. An insulated container, pre-filled with products and
equipped with a special case for the refrigerant. is placed under the
Ice Shuttle or SIBER station. The refrigerant case is a perforated box
connected to the main container space. Through openings in the case.
the sublimated refrigerant spreads throughout the container space,
therebv cooling the products. The refrigerant in these systems is
carbon dioxide (dry ice/snow). When filled into the case at
atmospheric pressure CO, has a temperature of —78 °C.

The operator inserts a nozzle for forming drv ice (snow) into the
case. secures it with special devices. and specifies the required
amount of drv ice (snow) to be filled in the case. The amount of
snow 1in the case directlv affects the temperature needed to transport
the loaded auantitv of products in the container. as well as the tvoe of
product being transported. so the choice of refrigerant quantitv varies
bv product. From a storage tank for crvogenic gas (carbon dioxide.
COy), liquefied gas is supplied under its own pressure to the nozzle
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for forming drv ice (snow). which automatically fills the case with
refrigerant in compliance with safety standards and removes excess
sublimated refriecerant generated during the filling process. At the
moment of filling. a phase transition of liquefied carbon dioxide into
a solid state occurs inside the case. forming drv ice (snow). which
sublimates during transportation and thus cools the products in the
container. The number of containers denends on the reauired amount
of products for transportation and can be individuallv selected for
different tvpes of transport. “Last-mile” deliverv is usuallv carried
out using a refrigerated vehicles. in which products are transported at
a single specified temperature. This limits the use of such transport to
specific types of products: “frozen.” “chilled.” or “fresh.” This tech-
nologyv allows cold preservation for up to 10 hours of transportation
at an ambient temperature of 25 °C. Depending on container fill
level. product tvpe. and the transport used. the transportation time at
a stable temnerature can varv and be adiusted bv the onerator [1-31.

The advantages of the Ice Shuttle and SIBER technologv include
stable maintenance of low temperatures. which is criticallv important
for preserving the freshness of perishable products (fruits. vege-
tables. meat. fish. dairv products. etc.). Maintaining a stable tempe-
rature 1s crucial. as during deliverv to small networks. temperature
fluctuations occur when the doors of refrigerated trucks are onened.
These temperature fluctuations happen from network to network. and
the temperature does not alwavs have time to stabilize. leading to
significant temperature changes at the final unloading point. This
technologv is esneciallv effective for “last-mile” deliverv — the final
stage of transportation to the end consumer and allows products to be
delivered in ontimal condition directlv to sunermarket shelves. Ice
Shuttle and SIBER can be more energv-efficient compared to
traditional cooling svstems. especiallv over short delivery distances.
as refrigerated transport is not necessarily required. and the
refricerant dosage is preciselv calculated for the required amount of
products to be delivered. Ice Shuttle and SIBER units can be easilv
integrated into existing logistics svstems and transport vehicles. The
svstem’s size allows it to be installed in a user-friendlv location. and
the refrigerant storage for refilling cases is kept in special cryogenic
vacuum-insulated vessels. preventing losses during storage.

This technologv makes it possible to optimize logistics bv trans-
porting various tvpes of products in a single vehicle while main-
taining the appropriate temperature conditions individually for each
loaded product.
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