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There were advantages and disadvantages 1o each itype. The beer cooler type
carried the cans through on a LaPorte type mat with the cans in an upright position,
This resulted in a rather frantic search for a method of recovering the brine
carried out on the can lid and can sides, Many things were fried, including among
others, can twists to shake the brine off the cans; can cleaners and brushes; and
wool rollers. Necne of these were too effective.

Later developments of this same type employ air in a high velocity streem
which blows the brine off the cans and back into the freezing chamber, The suction
to the fan providing the air is ducted to the top of the freezing chamber and the
discharge is angled over the cans as they exit from the freezer., This assures using
only low temperature air and minimum loss of refrigeration.

The Finnegan Freczer employved a forced feed which pushed the cans through the
Freezer on horizontal rollers. In +his case the cans were horizontal and so pre-
vented accumulation of brine on the can lid, Since the cans were rotated while
freezing, a mixing action took place within the can until the concentrate began 1o
congeal. The rotation was not rapid enough to prevent the congealed concentrate
from clinging to the insides of the can, so in effect the heat ifransfer rate was
improved very little, if any., Also, other problems were infroduced, |f a row of
cans became blocked for any reason, the feed mechanism would either rip the side out
of each can as it dropped info the feed slot, or simply crush it., The concentrate
then ran into the brine and all pulp, sugars, etc, would cling on the heai exchanger
surfaces of the chiller where they retarded, or eventually stopped, any heat tfransfer,

Some companies, after several yeers of trying these adaptations, designed and
built their own brine freezers, Incorporated into these designs were ideas gleaned
from each of the others tried. Food Machinery and Chemical Corporation converted a
rotary reel type cooker o a brine fype freezer by making modifications and substitu-
ting a low temperature brine for hot water or steam and thus developed a ccntinuous
can freezer, This type freezer has the advantage of using a btrine as a freezing
medium and keeping the brine flow in the turbulant range while constantly agitating
the fluid within the can. Heat transfer rate is improved in this type of freezer by
two actions: First, the rapid flow of brine over the exterior of the can does not
allow formation of any film to retard heat flow; and Second, the heat transfer rate
within The concentrate is greatly improved by the can agitation,

This continuous can freezer has two very serious faults for the average con-
centrate plant, The first is the fact that can sizes cannot be changed without
extensive changes to the inner reel of the freezer; and, second; the carry out of
brine is a more serious problem than is the case with the mat Type unit employing
air blow-back of brine, This fact necessitated the use of a can wiper or brush
such as the YRex Can Drier" to recover some of the brine. |f this is not used, and
can twisTs are used to shake off the excess brine, a serious fire hazard may result
in accumulated brine on floor and adjoining surfaces, Means could probably be pro~
vided fo catch this excess and return it to the freezer; but, this is not always
feasible due to space limitations or for other reasons, The Rex Can Drier is a
fairly complicated piece of machinery 1o do a relatively simple job,

To make best use of the reel type continuous can freezing, it is almost
necessary to have one for each sizec can, For some plants this could require an entire
battery of freezers; and, if (as happens in some plants) several size cans are run
each day, all the freezers would have to be kept cold and ready to operate, The most

obvious advantages are: Small esmount of space required for one given can size and 4l
L
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the reduced freezing time., The FMC continuous can freezer, employing both the
turbulant flow of the brine and can agitation, reduces freczing time to approximately
18 minutcs for 6-oz. cans of 42° Brix concentrate being refrigerated from +30°F, to
-5°F. equalized temperature, This type freezer further cufs freezing time (for the
same size cans) to 12 to 14 minutes if an equalized temperature of 0°F, is desired,

Added thickness of insulation should be used on the reel type freezer because
the turbulant flow of the brine is in contact with the outer shell and therefore has
a greater chifling effect which increases heat fransfer into the brine from the ex-
terior, The indexing feed must be properly timed to the reel rotation fo prevent
demage and at tTimes ice may form at the can inlet and damage cans, Once the fced is
properly timed, it gives very little frouble and the ice formation can usually be
prevented by use of an infra-red lamp or some source of external heat,

We can now distinguish the two predominant types of brine freezers by classing
them as overhead spray type and the reel (imersion) type, The reel type has been
rather fully discussed and the next step is to examine the overhead spray type of

freezer, \We can eliminate further discussion of the Finnegan unit since there are none

of them used to my knowledge in the Citrus [ndusiry,

The greatest advantage of the overhead spray type of freezer is in changing
can sizes, This is a very simple operation since the only requirement is that the
mat speed and the can feed rate be changed to allow proper freezing time., A fairly
safe rule fo follow for determining freezing time is to allow a freezing time in ratio
to square of the can diameter, |f, for example, a 202 x 314 can freezes in 25 minutes
Y0 the desired equalized temperature, allow 100 minutes for a 404 x 414 can, That is;
22 is t0 4% as 4 is to 16 or the 404 can requires four time as long to freeze,

Since many concentrate plants today are using 202 x 314, 21| x 414, 401 x 411
and 404 x 414 cans the overhead spray type freezer is the most practical of the brine
type freezers, This type will freeze the 202 x 314 or common 6-0z, can from 30°F, to
-5°F. equalized temperature in approximately 25 minutes and from +30°F, to O°F,
equalized temperature in 20 to 22 minutes, |t will take from seven o nine minuTes
longer to freeze in this type than in the reel type freezer,

Normally there are less conduction losses of refrigeration in the overhead
spray type than in either the reel type or the air blast type freezer. As pointed out
previously, the reel type has the turbulant flow of brine in contact with the outer

shell, The air blast usually has rapidly moving air in contact with all inner surfaces

of the freezer; but, in the overhead spray type the spray should not contact the outer
shet!, There is little or no air movement and therefore there is less refrigeration
loss by conduction,

The brine type freezer has further advantages in that, if there is any dirT
or grease on the can, the brine will clean the can and the freezing of the product
will be more uniform, The latter is true because each can is subjected to the seme
amount of fluid flow per given time interval regardless of voids on the mat or size
of can if the brine is of sufficiently low temperature., Thc most important require-
ment then is that the mat speed be adjustable, and that It be adjusted to can size,
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Normally a brine freezer designed to take plant production (including cuf-back)
in 6 oz, cans will be large enough to take the seme production in any other size can
unless the diameter of the can remains the same and height of can is reduced, This
could be a problem if production were run in 202 x 214 cans such as are sometimes
used for baby food,

A constant rate of feed (or stopping and sterting of the conveyor system fo
equalize feed rate) is not required when using a brine type freczer because each can
is subjected to the same amount of fluid, at the same temperature and seme velocity,
Voids on the mat are immaterial to successtul freezing, therefore no stoppage of the
conveyor system is required, Quite frequently, the stopping and sterting of conveyor
systems leads to maintenance problems, |In plants where only cne evaporator is used or
where several evaporators are shut down at one time for clean-up, it is necessary 7o
stop the freezing tunnel conveyor during the clean-up period, or stop it long enough
to completely freeze the product in the freezer, After the product is frozen, the
coiveyer can be started and run out, |f the stops are of long enough duration in an
air blast tunnel there is a good possibility of not getting a start due to freezing of
mat to supporting members,

Were we to stop here, it would appear that the brine fype freezer would answer
all problems, |ts good points are many, including less initial equipment cost and
less construction cost but, it does have disadvantages which we will now discuss,

Among the disadvantages of using brine is the fire hazard presented by some,
in fact, most of the brines used in low temperature work, The hazard of fire, while
constantly present in any plant when using any of the better brines for this purpose,
is worse when the brine is warm as when first charging the freeze funnel, or after
periods of idleness, See Figure 2 for flash points of some of the most widely used
of these brines,

To provide a measure of safety for the Alcohol type brines, most Insurance
Companies require that the brine type freezer be provided with CO, fire profection
system, |t is further suggested that an underground storage tank of ample size o
hold the entire operating charge plus a two or three days supply of makeup be provided
at a point away from the main buildings and low enough fo provide gravity drain from
the freezer, This underground storage tank provides for a very rapid dumping of all
brine from the freezer, (should a fire occur), by operating a large dump valve from
the CO, fire protection system, This valve should be air operated from a piloT
actuatéd by the pressure of the CO, system. Then foo, it costs little to cocl all the
brine that is in the underground storage, thereby lowering the vapor pressure and
decreasing the possibility of this brine reaching the flash point, These three items,
that is: The CO, Fire Protection System, the Underground Storage, and the quick
dumping earrangemeént add to the cost of installing the brine type freezer,

In order to eliminate the water that is constantly being absorbed by the brine
due fo high humidity, condensation on cans entering the freeczer, and sometimes by
washing cans, a concentrator or still is required to maintain the brine strength above
Tbe freezing point for the operating temperature, and to prevent a large increasc in
viscosity,
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Viscosity increases in almost all Alcohol and Glycol brines as water is added,
This increase in viscosity should be |imited so that a total of fifteen centipoises
is not reached or exceeded, Increase in viscosity decreases heat fransfer capacity
of all equipment including the transfer from the product to the brine, It also
incireases the horsepower required to pump and circulate the brine; and, it increases
+he amount of brinc carried out with the can., Any of these three will increase
operating cost rather rapidly, Increasing viscosity also causcs loss of pumping head,
loss of pump capacity, and loss of efficiency. On the other hand, viscosity can be
centrolled by adding new, full strength brine fo the system and bleeding off contemi-
neted or weak solution, but this also increases the operating cost, The best answer
is a still or regenerator., See Figure 3 for freezing points of various brine mixtures,
Fgure 4 shows strength of brine necessary to prevent freezing at -30°F, and approximate
viscosity at that strength.

If a still is used, in all probability it will require licensing through the
Department of Internal Revenue Alcohol Tax Division. |1t will be subject fo periodic
chezking and inspection so that the tax people are satisfied that it is not being
used for illegal purposes,

The brine being used must be routinely checked fo be sure of its strength,
This checking must be done by reliable personnel so that there is no danger of getting
into difficulty because of crystal formation or increased viscosity,

The Air Blast Freeze Tunnel presents no particular problem as to fire hazard
and therefore it does not normally require a CO, Fire Protection System, |1 has the
advantage, also, of being more flexible in operation than the brine fType funnel, if
it is desired to freeze products other than citrus concentrate. | believe there have
been occasicns when products such as fish, meat, beans, and other vegetables have been
frozen during the off seazson in Citrus Plants, This, of course, could absolutely
not be done if the brine type tunnel were being used, Should the cardboard type can
become feasible, and be generally accepted, these could not be handled through a
brine freezer,

Like the overhead spray type of brine freezer, the air blast freezer is
flexible as to can size and it uses a freezing medium that is absolutely free, |t
does not require storage or handling of this freezing medium in any way. The medium
is safe and clean,

There are a number of disadvantages to Air Blast freezing; however, and
especially when the freeze tunnel is on 24 hour duty and an infegral cog in the process
ot producing fresh frozen concentrate.

The initial cost of an Air Blast Freezer is in most cases higher from both the
standpoint of equipment cost and space cost. Many air blast freezers are installed in
cold rooms, This is expensive from the initial cost standpoint since cold room or
cold storage buildings cost approximate!y $14,00 per square foot to construct and are
usually built 26 feet high. Utilizing a portion of this space for a freeze tunncl
means loss of stcrage space, additionzl traffic in and out of the cold room, and
additional housing for the freezing equipment.
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The size of an Air Blasit Freezer must be more then fwice the size of an Alcohol
3rine Type because the retention tTime in an air blast is more than twice as long and
in scme cases three times as long. Therefore, to frecze concentrate by using an air
blast freczer utilizing a single pass costs a lot mere for conveyors, wipe off's,
flcor space, and handling equipment. Refrigeration squipment is much more expcnsive
because multiple air units must be installed instead of a single heat exchanger with
surge drum,

In an effort to save space required for air blast freezers, several things
have been fried with limited results and many attendant problems, Utilization of both
flights of a LePerte mat so that feed and discharge of cans are at the same end of
the tunnecl are used in some instances, This complicates can handling, since every
can must be transferred from the top conveyor to the bottom, or from the bottom fo the
top.

This requires elevators or waterfall type transfers in the freeze tunnel and
limits the can sizes that may be used; thus, losing the can size flexibility. Added
personnel are needed to assure a smcoth flow of cans in the tunnel from one flight to
another, Repairing equipment in a rocm that is =30°F, is no job for a native born
“"Cracker"; therefore, those required to work at these low temperatures usually command
premium pay.,

Another innovation has been tried in an effort to utilize the height of a
cold room, and that is placing the conveyor above the air handling units, This saves
the space alongside the conveyor normally occupied by the evaporators., This necessi-
tates etevation of the canned product and again complicates can handling., While in
this case can handling equipment may not be too complicated, it does add equipment,
and that equipment is subject to breakdown with attendant time loss and production
loss plus added maintenance,

| have never seen an Air Blast Tunnel that did not have ice or frost formation
at the inlets and outlets and in many cases throughout the tunnel. This foo presents
problems in can handling and maintenance, The brine type freezer is almost always
frost free,

The best, most trouble free air blast freezer is still the one which has only
one can pass, built at ground level, and outside the coid storage room,

Figures 5 and 6 will indicate comparative costs of overhead Brine Spray and
Air Blast Freezers of equal capacity. '

The difference in first cost is as noted below:

301,637.50 - 213,666.50

= 74

213,666.50 = 4117z
(301,637.50 + 21,240) ~ (213,666.50 + 13920) _ _
(213,666,50 + 13920) = 41.873

The first cost of any freeze tunnel depends on many factors; such as, quantity
of production, location of tunnel, length of refrigsration lines, whether new building
is required to house refrigeration equipment, type of conveyor_ used and type of
enclosure for funnel, among others,
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To place a freeze tunnel inside a cold storage room which costs approximately
$14,00 per square foot to build, would be to add a structure which costs approximately
another $12,00 per square foot, assuming the structure is built to carry storage and
evaporators on top of tunnel. This type of structure saves part of the storage space
which would otherwise be wasted,

In many installations, the air blast freeze tunnel is merely enclosed with
plywood when built inside the cold stcrage room and space is allowed around the
structure which increases the cost of tunnel use because of lost storage space. In
other installations, the evaporator units used in the tunnel are located so that they
can be utilized in holding the cold roocm temperature down during barrelling operations,
This is undoubtedly a help during this operation, but when concentrate is first canned
and frozen and the evaporators are needed for freezing, it remains debatable as to
what is going to happen 1o cold room temperatures, |f barrels have been added in any
quantity just prior to changing over to cans, it is probable that the cold room
temperature will rise anyway beczuse any barrels placed in cold storage within fwo
weeks prior to freezing cans will not be frozen, Loading cold rooms with barreled
product produces an accumulative load so that when barrels have been added for several
weeks the daily load in the cold room becomes equal to the daily production,

The type of conveyor used is also significant in figuring first cost of any
type freeze tunnel,

If the Barry VWeymueller stainless steel walking beam were used in an air blast

tunnel to accommodate 1,000 cans per minute, the cost of the conveyor and the enclosure

would be about $138,000,00, See Figure 7,

Comparison of operating costs between the Alcohol Brine type freezer and Air
Blast freezer shows that the alcohol brine type freezer costs more per case of 48/6 oz,
cans than does air blast freezing.

Figure 8 gives a comparison of brine makeup costs of two types of alcohol brine

freezers, the spray type and reel type, and on two different alcohol brines, based on
usage in two plants and that indicated by one freczer manufacturer, Base case is
48 - 6 ounce cans,

Figure 9 indicates comparative cost of operation of freezers having the same
capacity; i.e., 1,000 6 ounce cans per minute, The cost of power is based on
«812 KW/BHP for 15 HP motors, and ,749 KW/BHP for 50 HP and larger motors, which were
calculated from the formula | X E X 1,73 x P,F,/1000 using an 80% power factor,
Compressor operator only is figured on alcohol brine type freezer because there is
usually no freezer attendant. \ith air blast type, two men are used., There is no
overtime figured on labor,

Figure 9 indicates that o overcome the difference of $87,971.00 in first cost
between a spray type alcohol brine freezer using methanol and an air blast freezer, a
pack of 43,335,394 cases would have to be completed, |f we consider that operating
cost is tax exempt, while cepital expenditure is not, we could easily double this
figure, Considering an average season of 150 days of full operation (or a season pack
of 4-1/2 million cases) or 10,125,000 gallons it would require 19,26 seasons 1o ro-
cover the first cost differential, AT the worst condition a difference of $,00897
per case on cost operation it would require 4,36 seasons to recover the difference in
savings on operation of Air Blast vs, Brine type,
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In summarizing the advantages and disadvantages of the Alcohol Brine type
freezer as opposed to the Air Blast type freezer, we have the following advanteages
and disadvaniages for each Type (See Figure 10.).
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FIGURE 2

SCOME PHYS ICAL _PROPERTIES OF VARIOUS TYPES OF BRINE

’ABS. VISC,

FREEZING SP, HT. FLASH BOILING
BRINE SP, GR POINT 68°F., at 68°F. POINT POINT °F.
METHANOL| .7924 -143°F, .6 Centi- .589 60°F, 148°F,
poise

}SOPRO~
PYNOL 7862 -85°F, .7 621 70°F, 173°F,
ETHANOL { .7905 -202°F, 1.26 .57 70°F, 180°F.
PROPY~

LENE 1,038] See Note 1.| 56.0 .592 225°F,
GLYCOL
ETHYLENE
GLYycoL |1.11336 8.6°F. 20.8 App. .57 240°F, 197,5°C.
SPECIAL
MIXTURE | See
PM=1711 Note 2.

NOTE |. Propylene Glycol of over 60Z in water by weight solutions containing
any greater amount of Propylene Glycol solidify at ~60°F.

NOTE 2,

Special Mixture PM=1711 is a mixture of Ethanol, lsopropanol and Acetone,
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FIGURE 3

FREEZING FOINTS OF VARIOUS BRINE MIXTURES

STRENGTH OF BRINE NECESSARY TO PREVENT FREEZING AT -30°F,

% OF BRINE % VATER BY FREEZING

BRINE BY WEIGHT WEIGHT - POINT
METHANOL 54,5 45,7 ~111°F,
ETHANOL 54,3 45,7 ~-68°F,
{ SCFROPANOL 54,3 45,7 -8°F.
PROPYLENE GLYCOL 54.3 45,7 ~38°F.
, ETHYLENE GLYCOL 54,3 45,7 ~43°F,

FIGURE 4

ALLOVING FREEZING POINTS OF APPROXIMATELY 10°F. LOWER

% BRINE ABSOLUTE
BY 4 FREEZING VISCOSITY IN

BRINE WE IGHT WATER |TEMPERATURE | CENTIPOISES
METHANOL 42 58 -40°F, 32
ETHANOL 58 42 -40°F, 78
1SOPROPANOL 82 18 ~-40°F, 67
PROPYLENE
GLYCOL 54 46 -40°F, 910 app.
ETHYLENE
GLYCOL 53.5 46,5 ~40°F, 108

N R AR SEN RReN RGRd ke et e
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FIGURE 5

BRINE TYPE FREEZERS USING OVERHEAD SPRAYS AND LaPORTE MAT
(INSTALLED IN COLD ROOM)

Tunnel, complete w/mat, sprays, piping, drives + « « « » » » $40,774,00
Total Electrical, including motor starters, conduit, etc. . $14,133,00

Insulation of heat exchangers, brine pump, refrigerant
piping, intercooler, suction trap, etCse o « o + « &« « o« » $10,000,00

Brine pump complete w/motor, 2000 GPM v 4 4 « « o o o « » « $ 3,696,00

Enclosure around freezer (concrete block with load bearing
slab roof for placement of cold room evaporators) « + « » $15,000,00

Refrigeration equipment roOM. « o o o o o o o o o o« o o » o $12,627,00

CO, Fire Protection SyStem, « o o « o s s s o » o o o« « o« o $ 4,824,00

2

Refrigeration Compressor, Intercooler, Suction Trap
S & T Condenser and Receiver, 197TR at =40°F. v « & +» « « $68,676,50

Piping, valves, fittings, labor, freight & sales tax. . . . $19,876,00
Can Feed and Take Away CONVEYOrs & o « o « o o o s o o« o o $ 2,500,00

Motors for Refrigeration COmpressorse « « o o o o o o o « « $11,560,00

TOTAL $213,666.50

{f instalied outside cold room (lnsulation) add « « » « « « $ 13,920,00
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FIGLRE 6

AIR BLAST TYPE FREEZER USING LePORTE MAT = SINGLE PASS

Alr Units, Evaporatore o« o« « o « « o o o o o o o

Electrical, including Motor Starters, Conduit, etc. .

Refrigeration Equipment w/o Brine Chiller, including S &

Condensery, 197 TR @T =40°%F. & v o« « « o o o s o s« o o

MOTOI‘S fOf‘CompreSSOrS. 8 & 8 & & & 6 e 5 & e & s s s @

Tunnel, Conveyors, including Air Directors. « + « + « &

Can Conveyors, PUSHErS. w v o o o o o o « o o ¢ o o o o

Insulating of Piping, Intercooler, Suction Trap, etc. .

Refrigeration Equipment Room, Bases, Labor. . . « « « o

Tunnel Enclosure of same material and strength as that for the
Brine TYPG. e 8 8 e . 0« . . ¢ o @ . L] . e 0 . . LI ] LI ] . .

If Insulated for Outside |nstallation, add

« o 9

TOTAL

. L B . L] . . .

»

.

*

$68,000,00

$20,471.00

$58,603, 50
$11,560,00
$65,000.C0
$ 3,000.00
$ 7,500,00

$19,876.00

$30,000,00

$301,637.50

$21,240,00
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FIGURE 7

CONVEYORS and SUPPORTING STEEL =~ PRICE COMPARISON (APPROX.
ALCOHOL TYPE BRINE AIR BLAST
CONVEYOR TYPE 8' x 100! 16" x 100*
BARRY WEYMUELLER STAINLESS
STEEL VALKING BEAM $71,748.00 $138,000.00
HORIX STAINLESS STEEL
WALKING BEAM $56,287.00 $108,000.00
HORIX BLACK IRON
WALK NG BEAM $45,000.00 $ 86,000,00
i GALVANIZED MAT WITH
; SIDE CHAIN DRIVE § $40,500.00 $ 76,000,00
FIGURE 8

OPERATING COST PER CASE OF 48 - 6 0Z. CANS

PRICE PER PLANT #) PLANT #2 MFG, EST.
BRINE TYPE GALLON {SPRAY) (REEL) (REEL)
METHANOL $0.30 $.00444 $.0069 $.00871
SPECIAL MIX

PM=1711 $0.50 $.00741 ' $.0115 ; $.01453
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FIGURE 9

APFROXIMATE OPERATING COSTS FOR COMPARISON FURPOSES

FREEZER TYPE CoST/ COST AT |LABCR @ COST PER|{ COST/CASE
TYPE BRINE BRINE BHP | 14/KWH 1$1.40/Hr. DAY 30, 000/DAY
| BRINE
, (SFRAY) METHANOL | $133.20 | 595 | $106.94| $34.80 | $274.,94 $.00916
i -
' BRINE
(REEL) METHANOL | $207.00 | 575 | $103.34| $34.80 $345, 14 $.,01150
g BRINE
(SFRAY) FM-1711 $222.44 | 595 | $106.94] $34.80 $364,18 $.01213
ﬂ_ BRINE
(REEL) PM=1711 $345.00 | 575 | $103.34} $34,80 $483, 14 $.01610
[AIR
BLAST ~—- -—- 716 | $144,46} $69.60 $214,06 $.00713

AR AR AR B A Al A B S SR
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FI1CURE_10

ADVANTAGES - DISADVANTAGES

BRINE TYPE

AIR BLAST TYPE

{
ADVANTAGES

BETTER HEAT TRANSFER,
LOWER INITIAL COST
LESS SPACE REQUIREMENT

LESS FIRE HAZARD,

NO CO2 SYSTEM REQUIRED,
MORE FLEXIBLE OPERATION IN THAT
OTHER PRODUCTS CAN BE FROZEN WHEN
NOT FREEZING CONCENTRATE.

NO NEED FOR CONSTANT RATE COF 4, LOWER OPERATING COST.
PRODUCT FEED.
FROST FREE OPERATION,
LESS REFRIGERATION LOSS BY HEAT
CONDUCTION ON SFRAY TYPE,
CLEANS CANS,
MORE UNIFORM FREEZE OF PRODUCT,
!
D1SADVANTAGES
FIRE HAZARD, . HIGHER INITIAL COST,
REQUIRES CO2 FIRE PROTECTION 2. FOR BEST RESULTS REQUIRES CONSTANT
SYSTEM, FEED OF FRODUCT
REQUIRES UNDERGROUND STORAGE FCR ! 3. . MORE CONVEYOR STARTS AND STOPS TO
OPERATING CHARGE AND MAKEUP, KEEP CANS PACKED.
REQUIRES ATTENTION TO STRENGTH 4. HICHER RATE OF CONDUCTION LOSSES,
OF BRINE,
REGENERATOR REQUIRED., 5. LEAVES DIRT AND FOREIGN MATTER
ON CANS,
HIGHER OPERATING COST. 6. ICE FORMATION AT TUNNEL INLETS
AND OQUTLETS,
7. AIR UNIT ON EVAPORATORS REQUIRE
DEFROSTING, EITHER TIME LOST OR
INCREASES COST OF OPERATION.
8. MORE PERSONNEL ATTENTION REQUIRED
FOR EQUIPMENT,
9. COMPLEX CAN HANDLING EQUIPMENT
REQUIRED IF ATTEMPT IS MADE TO
CONFINE AIR BLAST FREEZER TO
NEARLY EQUAL SPACE REQUIRED BY
BRINE TYPE.
10. IF A NO-FROST SYSTEM IS USED ON

EVAPORATORS, FIRST COST INCREASES,
MUST HAVE REGENERATOR, & MUST KEEP
SOLUTION STRENGTH TO CLOSE LIMITS.
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