
4/6/2023 Design considerations for a modern shrimp-cooking facility - Responsible Seafood Advocate

https://debug.globalseafood.org/advocate/design-considerations-for-a-modern-shrimp-cooking-facility/?headlessPrint=o.(*R%3Ep~o… 1/6

Intelligence

Design considerations for a modern
shrimp-cooking facility

1 August 2000
By Lasse Hansen

Preparation of cooked, ready-to-eat shrimp requires
greater control of processing parameters than freezing or
raw product
Grupo Granjas Marinas (GGM) operates a 6,000-hectare shrimp farm in Honduras (Central America)
and exports its products to highly discriminating retailers, who demand superlative product quality and
safety. In 1998, GGM committed to a two-year investment plan to build a new shrimp cooking facility
adjacent to its existing processing facility in Honduras, and to concurrently replace its existing
refrigeration equipment. The following is a discussion of the considerations involved in designing a
value-added shrimp processing facility.

The new cooking facility was designed to improve product quality by reducing overall product handling
from pond harvest to retail sale. Since the product would be sold in “ready-to-eat” form, it was very
important that the new facility comply with all USDA and E.U. technical and manufacturing
requirements. Prospective equipment suppliers were screened for the hygiene and food safety of their
equipment, and also for the yield performance of their cookers and IQF freezers.
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GGM also placed high
importance on employee safety
and working conditions, as well
as the environmental impact of
various processing options.
From a number of capable
vendors, we chose several that
met our speci�c needs under the
circumstances of this project.

Added-value cooking facility
After initial screening of equipment manufacturers for the seafood industry, GGM chose Carnitech, a
Danish manufacturer specializing in seafood equipment. Carnitech offered a turnkey solution based on
its experience in seafood processing – including factory layout and design drawings – through to the
detailed and speci�c designs of equipment that could accommodate handling and yield issues speci�c
to our product and production.

The two main parts of the processing line were shrimp cooking and freezing. After running cooking
tests comparing water and steam, we selected Carnitech’s patented “isometric steam cooker,” which
gave improved yields and superior product quality when compared to water cooking.

Low-risk shrimp deheading line. Photo by Sea Farms Group.
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Freezing options
The freezing choices considered were cryogenic (nitrogen) and mechanical freezing. The advantage of
nitrogen freezing is the lower capital cost, which includes installation cost and a small monthly rental
charge. Its downside is the higher running cost. Operational running cost for nitrogen freezers are
typically �ve to seven times higher than for mechanical freezers.

During the early years of nitrogen freezing, the equipment produced signi�cant yield improvements
compared to mechanical freezers. However, this is not the case anymore. Today’s modern, redesigned
mechanical freezers operate with yields similar to those of nitrogen freezers.

Considering the above, we installed Carnitech’s inline mechanical freezer (with an after-freezer) to
ensure product temperatures below minus-8 degrees-F on completing the IQF freezing, glazing, and
after-freezing processes.

Testing cooked shrimp. Photo by Sea Farms Group.
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Other important design aspects
Preparation of cooked, ready-to-eat shrimp requires greater control of processing parameters than
freezing or raw product. The new facility included the following design criteria to avoid microbiological
or physical contamination of products after cooking:

For the processing area, a modular building concept was used. All internal walls and ceiling
within the processing area were made with insulated stainless steel panels to give optimum
hygiene on all surfaces.
All lights were encapsulated in safety tubes to avoid the risk of broken fragments falling into
food products.
Complete segregation was established between lowrisk (raw) and high-risk (cooked) areas.
Separate air conditioning units were installed in the high-risk facility to create positive air
pressure, which reduces the risk of microbiological contamination from outside air.
Separate drains were included throughout the facility to separate high- and low-risk areas.
Different �oor levels ensured that no low-risk water could �ow to high-risk areas.
Restricted access was established in high-risk areas to allow only quali�ed personal to enter.

Refrigeration system

High-risk shrimp cooking line. Note the stainless steel walls. Photo by Sea Farms Group.
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The �rst decision
one must make
in selecting a
refrigeration
system is the
type of
refrigeration
media. Over the
past decade,
freon-based
refrigerants have
been widely
implicated in
depletion of the
ozone layer of
the atmosphere,
and they are
being phased out
globally through
government
directives.

Several new
refrigerants have
been introduced
to the market, but
these also have
been found to
cause
environmental damage. Consequently, we chose a central refrigeration system that uses ammonia as
its refrigeration media. Ammonia has been around for many years, and does not have any known
negative effect on the environment.

(Editor’s Note: This article was originally published in the August 2000 print edition of the Global
Aquaculture Advocate.)

Author

Ammonia-based refrigeration system. Photo courtesy of Vilter Manufacturing Corp.
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