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1. Introduction – The authors have developed an innovative approach and construction for more efficient 

sublimation of mostly complex-shaped seafood (e.g., fish, shellfish, squids, etc.) to provide more efficient 

and ecological production of freeze-dried fishery products. Such an approach allows the production of 

high-quality, bio-valuable, and environmentally friendly seafood products with longer shelf life and more 

intact or tailored cuts in the initial structure (or morphology) which is important aesthetic property to 

improve consumer appetite. This technology 

allows for retaining valuable natural 

components (fatty acid, omega-3 class 

substances, vitamins, etc.) [1-2]. 

 

2. Experimental - The implementation of the 

pinboard [3] with highly thermally 

conductive pins inside the sublimation 

chamber (see Image 1) allows more efficient 

removal of heat during the freezing stage (fine 

ice crystals are formed) [4] and a more 

efficient supply of heat energy for increased 

vapor generation rate during the sublimation stage.  

 

3. Results and Discussion - Theoretical calculations demonstrate 7-13% less required energy for the 

sublimation of the body as compared to the traditional freeze-drying method. The use of pinboard reduces 

the conditional gradients in the case of bodies with complex structures as the pins provide a more uniform 

transfer of energy, as compared to commercial sublimation devices [5]. The temperature can be simply 

adjusted by changing the intensity in energy supply or removal. 

 

4. Conclusions - The theoretical calculations will help 

the authors to assemble the early-stage sublimation 

chamber for more efficient freeze-drying of fishery 

products. 

Physical screen allows to increase the thickness of the 

production by up to 20.0 mm without changing the 

process time.  

The calculation methodology allows to determine the 

required number of pins (see Image 2). It was found that 

the amount of heat supplied with the pin depends on the 

geometric parameters of the pin, the material, and the 

temperature of a heated plate of the pin.  
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Image 1 Schematic of the device with a physical screen 

and an example of the use of movable pins 

Image 2 The dependence of the hearted plate on number of pins 

in the pinboard 


