42 FOOD & DRINK TECHNOLOGY

Beating the bacterial ‘danger

zone'

The latest chilling
equipment speeds
processing of cooked
pasta, vegetables, rice
and dry beans. Jim
McMahon reports.

Le tout nouveau systeme de
refroidissement accélére le
traitement des pates cuites, des
légumes, du riz et des haricots
secs. Compte-rendu de Jim
McMahon.

Die neuesten Kiihlgerite
beschleunigen die Verarbeitung
gekochter Nudeln, Gemiise, Reis
und Trockenbohnen. Jim McMahon
berichtet.

Fig. 1. Lyco Easy-Flow chills most food
products from 200°F to 40-50°F in 21
seconds.
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he cooling of cooked and
T blanched foods has been an

area of particular interest
for most food processors that
incorporate pasta, rice, vegetables
and dry beans into their food
products.

Uniformity in cooling is critical

to achieve a refrigerated, frozen

or canned meal that will have the
desirable texture and taste when it is
later reheated for consumption. The
blanched pasta cannot be too stiff
or too soft. The fettuccine, linguine,
tagliatelle and spaghett cannot be
stuck together or damaged. The
cooked rice should keep its texture,
have the right amount of free starch
or stickiness and maintain its kernel
integrity. Dry beans should not be
bursting or split. And vegetables
Shﬂuld hﬂVC thE dfsil'cd ﬁrmﬂESS
and consistency. Regardless of the
cooking or blanching method used,

withouta highly effective cooling
capability these products cannot
be obtained with a high degree of

mlifnrmi[y.

Even more important, the rapid
chilling of product which has been
cooked is an area of food production
thatis particularly beset with
challenging temperature parameters,
which if violated, can open the door
to product contamination.

Bacteria like to grow in the ‘danger
zone, an environment that is
between 40° and 140°E During a
commercial cooking process, raw
iugrcdicms are brought up past
140°F as quickly as possible to the
final cooking temperature, thus
minimising the time that food
products are kept in the Danger
Zone. The same is true on the other
end of the product line - reducing
the temperature as quickly as

possible through the danger zone to
below 40°F is essential.

To achieve a high level of product
qualiry, and maintain the assurance
of producr safety in a time frame
compliant with USDA and FDA
standards, requires several conditions
of a cooling process, including
precisely controlling the temperature
and time of the cooling cycle,
ensuring the product is being equally
cooled, and that proper agitation
exists to keep the product separated
but undamaged. Few conventional
cooling systems, however, have
successfully integrated all of these
components to effectively deliver
100 per cent uniformity in product
cooling,

Conventional cooling
systems
For many years, water-spray and

airflow shaker conveyors and rotary
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rinse wheels were the standard

for cooling cooked and blanched
food products, but they have their
drawbacks. These chilling methods
are only as good as their ability to
SIOP Ehc COUkiﬂg pl'UCCSS. Pﬂsfﬂ,

rice or other food product is moved
ﬂ.lDHg ona COHVCYO]' ora rutary
wheel while a cold water spray or
chilled air is applied to the product
stream to reduce its temperature
after cooking, These systems are not
capable of precisely controlling the
temperature and time of the cooling
process, and do not provide uniform
product coverage by the water-spray
or airflow. Nor do they have an
adequate agitation capability to
keep the product separated. Because
of these factors, they are limited in
their ability to uniformly halt the
cooking process cycle. To thoroughly
cool product from 200° to 40°F may
takes as long as 20 minutes, much of
this time while it is in the Bacterial
Danger Zone.

A signiﬁcant improvement over the
shaker conveyor and rinse wheel
methods is the continuous-flow
moling system which utilizes a
completely enclosed rotary drum
cylinder for Coo]iug the pmduct,
directly following the cook cycle.
The drum has an internal auger to
move the product through while
submerged in water —a perforated
skin sheet is wrapped around the
drum and fixed to the auger’s lights.
These flights gently move the
product through the cooler while
itis carefully agita[cd in the warer.
Consistent process parameters

Liquid dosing of powder suspensions

for temperature, time and recipes
automatically control the cooling.
‘The system provides increased
product quality and reduced product
damage to less than one percent,
with several minutes reduction time

in the Bacterial Danger Zone.

The latest development in coolers
for FDOd proct:ssors rcprﬁscnts a
quantum shift in cooling speed,
capable of chilling many pastas,

rice, vegetables and dry beans with
temperature conversion times as fast
as from 200°F as the product exits
the cooker to 70°F within seven
seconds, to 55°F within 14 seconds,
and to 40°-50°F in 21 seconds
(longer times may be required for
specific products). The new chiller,
developed by Lyco Manufacturing
and called Easy-Flow, maintains 100
per cent uniform product cooling
with less than one percent product
damage for many products. But
most critical is that food products
pass through the Bacterial Danger
Zone in seconds, grﬁatly rcduc:iug the
possibility of contamination.

"The system consists of either one,
two of three cooling tanks connected
in sequence. Products enter into
the system through the top of the
first tank, fed through a chute or
conveyor from the cooker. They
T_hcn run Lhrough T_hﬁ ﬁ[St cDDling
chamber, exiting through the
bottom of the tank, and are then
transported to the top of the tank
via a pipe and onto a wedgewire-
screened dewatering chute. A this
point products are chilled from

200°F to 70°F in approximately

7 seconds time. The food products
can now be exported to a conveyor
for downstrr:am PI'OCESSiI]g, orcan
immediately continue into a second
in-line chamber, repeating the cyclc,
and converting the temperature
from 70°F to 55°F, in approximately
another seven seconds. Again, the
food products can be exported or
continue into a third in-line chill
tank where they are cooled from

55° F to 40°-50° E, in approximately
an additional 7 seconds. Toral cycle
time from 200°F to 40°F - 50°F is

21 seconds for many food products.

Each cooling stage is its own section.
Additional stages (4 or 5) could be
added if there is a need to cool the
product even further.

Easy-Flow uses a uniquely-designed,
pa[cn[cd plcuum tﬁChnDlOgy to
achieve its high-speed cooling
without damaging the product.

"The pasta, rice, vegetables or dry
beans are pulled through the cooling
plenum at the bottom of each tank
by Venturi effect, which increases the
velocity of the fluid without pump
impeller contact. The Venturi effect
creates a pressure differential that
pulls the water and product through
at a high speed.

The plenum acts similar to a jet
pump, with the capabiliry of moving
300 gallons of water and product
through it per minute. A jet pump,
however, typically has a very high
velocity jet stream running through

the middle of the pipe (plenum)

rI-Eandling ofingredients in powder form
is often difficult especially in the baking
industry. A number of products require
the additions of enzymes, spices, salt
invery small amounts but in a most
precise concentration.

Some powders are difficult to dose
in continuous systems because of their
flow properties and additional care
has to be taken against dust formation
upto the extent of applying personal

L protective measures for the workers.

Oils are known to be used as
dust binding agent nat only in the
food industry — taking this idea a bt
further, one comes to the conclusion,
that having a suspension of powders
in oil could yield several advantages,
for example, no dust formation, liquid
dosing of a stock solution is more precise
and easier than dosing tiny volumes of
powder.

Adapted to each application, Walter
Rau Ag provides a wide range of oil/

o
fat blends with different viscosities

which allow the incorporation of solids
in an evenly distributed manner. These
spedial blends do comply with the latest
consumer expectations in terms of oils/
fats used and are kosher and halal and
are available in different packaging.

Enter 43 or o | at www.scientistlive.com/eurolab

Walter Rau Neusser 01 und Fett AG
is based in Neuss, Germany.

www.WalterRauAG.de

“To thoroughly
cool product from
200°to 40°F may
takes aslong as 20
minutes, much of
this time while it
isin the bacterial
dangerzone!”

www.scientistlive.com
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Fig. 2. Most food products can be chilled
from 200°F to 70°F in seven seconds by
Lyco Easy-Flow.

forcing the water and its product
load to the sides of the pipe and out
of the end, which would be very
hard on food products. Easy-Flow
uses a custom-designed plenum
configuration to direct the high-
velocity How along the interior
perimeter of the plcnum wall, so
that most products move through
the middle of the plenum without
being negatively affected by the
rapid stream of water. More robust
products, such as macaroni, have
near-zero product damage, while
some products like curly fries, ravioli
and other pastas with filled shapes
display a highcr rate of product
damage and may not be suitable for
this system.

‘This plenum-driven fluid motion

is achieved by modifying the shape
of the periphery on the inside of the
plenum wall itself, which prcciscly
directs the low of fluid and the
food product. Such plenum-control
technology is frequently used in
airflow engineering, but Easy—FloW is
unique in adapting this application
to fluid dynamies for use in the food
processing industry.

“Easy-Flow uses a high level of
surface turbulence around the
product to signiﬂcamly reduce the
convection coefficient so that you
achieve a very rapid heat transfer
between the water and the product,”
says Dan Maupin, R&D Manager
with Lyco Manufacturing. “This
happens at a very rapid rate, so it
really stops the cooking of pasta, rice
and dry beans, and quickly cools
vegetablcs orany Eli[’ly discrete,
reasonably tough food product.
Where it might take three or four
minutes to cool cooked product
from 200°F to 40°-50°F with the
best conventional systems, the Easy-
Flow cooler can do itin 21 seconds
Fof many pdeuCrS.

“The system has very few moving
parts,” continues Maupin. “Ttis
hydraulically driven. There are no
motors except for the pump. We have
built in many features to adapt this

www.scientistlive.com

tcchnology for the food industry.”

Another of those features is its
compact size and footpring, being
only 7.5 feet long and 4.5 feet wide
for a three-tank system. And its
ease of cleaning — the unit has only

one inside piece that opdonaﬂy
disassembles and one section that
pivots on the inside for dcaning.
Qverall, there is much less surface
area than other chillers. An operator
simply adds cleaner into it and runs it
in production mode to clean the unit.

New generation of
chiller

Easy-Flow is well suited for small,
particulﬂtc food pdeuCtS li.kf most
pasta, rice and dry beans, and small-
VO]UI'HC VﬁgﬁtﬂblCS SUCh as Slicﬁd
potatoes that do not require much
time to remove heat from the centre

of the product.

It is suitable for cooling shorter runs
with a throughput of 6,000 pounds

or 1€SS DFpl'DdLlCt p(:r hour.

Given these productiou parameters,
the cooling unit is extremely
efficient. Like the shaker conveyors,
rinse wheels and the rotary-drum
chiller that came before it, this
system has set a new benchmark
with its ability to chill many food
product from 200°F to 40°-50°F in
21 seconds. It provides expanded
versatility and a new opportunity
for food processors to run their
operations more efficiently, and
with a higher assurance that their
food products will move through
the Bacterial Danger Zone without
contaminarion.

Jim McMahon writes on emerging
technologies in food processing. Lyco
Manufacturing is based in Columbus, WI,
USA. www.lycomfg.com

Easy-Flow technology shortens the cooling process and
reduces risk, by reducing time in the BACTERIAL DANGER ZONE
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Fig. 3. Shortening the cooling process through the bacterial danger zone.




