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Thawing challenges in the industry
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Why freeze and then thaw?

—  Secure and steady supply of raw material
e utilise process equipment better
e improve production planning
— Profit margin
e strongly dependent on price fluctuations of raw material
— Simplified production
— Improved quality
* when transportation is time consuming
— Reduced transportation costs

* 30% of the cargo load is ice, when fresh fish is transported
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Presenter
Presentation Notes
In order to utilize process equipment better, improve production planning and to create stabile and secure working environment for the employees, the food processing industry depends on a continuously and safe supply of raw material. 

Both the industry’s increased focus on high-cost end products, and the fact that supply of fresh raw material often is dependent on seasonal variations, weather conditions, quotes and regulations, has been a great intensive to use frozen raw material in the fish process industry. 

Easier removal of pin bones in Salmon

Safe transportation to markets all over the world

Possibility to use cheaper freight concepts (container ships) and only weight of product and packaging

Because of this, thawing has become an important industrial process. This has put forward a demand for more knowledge concerning this process and its influence on end product quality.



Thermal characteristics of fish
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*Thawed fish meat has lower
conductivity than frozen

= During thawing an insulation
layer is formed and total
heat conductivity is reduced
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Thawing - opposite of freezing A4

Transferring energy to the product

Temperature [°C]

TN
* Due to a temperature difference: Thawing media

temperature
+ Energy is transferred from the
thawing media to the product surface

— Heat transfer coefficient,

depending on: thawing media, >
. Freezing point _.,
temperature and velocity, and o -~
product surface conditions temperature
* And led through to the core N
— Conductivity, depending on S R
product Composition and | - Heat convection from thawing media to surface
Il - Heat conduction through thawed material
temperatu re 11 - Heat conduction through frozen material
° H|gher SuU rface area prl Volume ®  Transition between the different mechanisms

benefit the thawing process
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Thawing - opposite of freezing

But more difficult:

* Temperature difference
product - thawing medium
lower to ensure products
quality.

* Thermal conductivity of

product lower for the thawed
material.

* When is the product thawed?
+ What mean temperature.
¢+ How long thawing period.
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Thawing methods

* Water
* Forced air or still air
* Electric

*  Vacum

*  Microwave
* Radio frequency
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b
Industrial thawing of block frozen fish N\

- Controlled process

1. Oppdeling av fiskeblokker 2. Reduksjon av 3. Temperaturutjevning
overflatetemperatur mot optimal verdi

Frossede Tempererte
fiskeblokker | ” | | | | enkeltfisk

Heoy temperatur og Lavere temperatur Onsket temperatur
stor omrering enn onsket

* Increased yield

* Increased quality

* Less labor demanding
 Even and higher capacity
* Reduced water demand
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Thawing methods used in Norwegian fish industry N

* |Immersion in tanks

* Tanks with controlled water-current an temperature (size 20 —

50 tons)

e Rectangular tanks (Long with rectangular cross section, in and out at the
end)
* Challenges: Even watercurrent and temperature, transport of fish)
* Cylindrical tanks: High, in at the top and out at the bottom,
* Challenges: Splitting of the blocks, division between thawed and non thawed
e Sector dived tanks (with rotating chambers): Dived batch, first in first out,

near continues thawing
* Challenges: Control of water-current and temperature in each chamber.
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Thawing of fish

Melbu systems Optimarstette AS
www.melbusystems.no www.optimarstette.com
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