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ORGANIC COOLING MEDIUM AND ITS USES

This apphcanon claims priority to prior U.S. Provisional Patent Application Serial
Number 60/499 803, filed September 2, 2003 which is incorporated herein by reference.

DESCRIPTION ov THE INVENTION

[0001]) The present invention relates to cooling mediums for use in various applications
including, without lumtanon, the cooling of ice-skating rinks and in building sprinkler
systems, cold storage systems, plate freezers, blast freezers, brme freezers, coolmg towers,

air condmoners and condensers, radiator cooling applications, and heat exchangers,

[0002] An exemplary use of the invention is depicted generally in Figure 1 wherein there

is depicted a primary refrigeration system 10 operatively connected to a secondary
refrigeration system 12, which may be used in numerous applications including the
cooling of an ice skating rmk 14. The primary refrigération system 10 is a closc;d loop
system that circulates refrigerant through the system 10 and.includes the use of a
compressor 16, a condenser 18, an expansion valve 20, an evaporator 22, and tube 24. In
operation, the refrigerant flows Fhrough tube 24, as.indicated by direction arrow 26,
through the compressor 16, which raises the pressure of the refrigerant. The refrigerant
then flows through the condenser i8, where the refrigerant condefxses from vapor form to
liquid form, giving off heat in the process. After the condenser 18, the refrigerant flows
through the expansion valve 20, where it expeﬂenceg a pressure drop iesuh_:ing inadwop
in temperature. Finally, the refrigerant goes through the evaporator 22. The refrigerant
draws heat from the evaporator 22, which causes the refrigerant to vaporize. In the
exemplary applicatioﬁ, the evaporator 22 draws heat from the secondary reﬁ-igeratiqn
system 12. The vaporized refrigerant then retqmé through the compressor 16 and the

¢ycle is repeated.

{0003] The secondary refrigeration system 12 includes a pump 28 and 2 length of rube 30
that is positioned underneath the surface of the ice-skating rink 14. The pump 28

circulates the cooling medium of the invention, as described below, through the length of
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' tube 30 as indicated by direction arrow 32 to cool the ice-skating nnk and maintain the

proper ice ternpetature

' [0004] Another exemplary use of the invention is depicted generally in Figure 2 wherein

there is depicted generally a sprinkler system 48 that may be installed in a building 50.
The sprinkler system 48 operates when there is a fire sifuation and provides a fluid to the

fire to extinguish the fire. As shown in Figure 2, the bunldmg 50 is generally depicted but

* may include all types of buildings that use or have installed a sprinkler system. The

sprinkler system 48 includes generally a fluid line or tube 52 operatively connected to a

fluid source 54. The fluid source 54 provides the fluid, as indicated by direction arrow 56

to a plurality of sprinklers 58 positioned through the building, In the event of a fire, the
fluid is dispersed through the spnnklers 58 and onto the fire, thereby extmgmshmg the
ﬁre It is known to use a salt-water solution as a fire extinguishing fliid. The known salt-

water solution has a lower freezing pomt to prevent the fluid from freezing within the

- supply tubes in cold environments. The invention, however, contemplates the use of the

cooling medium, as described below, as the fluid used within the sprmlder system 48. In
an alternative aspect as shown in Figure 3, the ice-rink 14 may be replaced with an open '

tank 60, Matenals may be placed directly in the tank 60 for freezmg

[0005} The cooling medium of the present invention provides a non-toxic alternative to

conventional cooling mediums. Since the present cooling medium is non- -toxic it is safer

to use, especxally in cooling systems which are used in the processmg of foods. The

cooling medium is further described in U.S. Serial No. 10/654,590, filed September 2,

2003, w!_nch_ is mcorporated herein by reference. _

[0006] The invention contemplates the use of a cooling medium that includes an organic

cooling agent, preférably in combination with a chloride salt. The chloride salt is

preferably at least one selected from the group consisting of sodium chloride, magnesium

chloride and calcium chloride. For economic teasons, the chloride salt is preferably :
sodium chloride. Calcium chloride is believed to provide solutions that yield the lowest

freezing point and is thus more generally preferred:
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[0007]The organic coohng agent may be any suitable organic cooling agent. Preferred

coolmg agents include carbohydrates having a molecular wexght ranging from 180-1500,

sugar alcohols havmg 2 molecular weight ranging from 180-1500, glycosides havmg a

" molecular weight ranging from 180-1500 maltodextrins, hydrogenated maltodexmns,

starch hydrolyzates, hydrogenated starch hydrolyzates, and non-toxic oils, and any

used, it is not used i in conjunction with a chionde salt or aqueous medium. At least some
of the foregoing organic cooling agents are believed to provicfc, bencﬁoial effects when
used in conjunction with the freezing of edible marine anﬁnals and other food products, in
that preservation of the mucosal layer is believed to be enhanoed, although the invention
sﬁould not be deemed lﬁrﬁted to any such enhanced offect In addition, certain of the

foregoing cooling agents are believed to contribute to a lowering of freezing point ‘in

in solution.

. mixture of the foregomg and of other organic cooling agents. Generally, when an oil is

[0008}If a carbohydrate is used, the carbohydrate may be any suu:able catbohydrate, and -

“may include, for mstance, glucose, maltose, maltotriose, lactose, fructose, sucrose, and

mixtures thereof. The sugar may be selected from monosaccharides, disaccharides,

trisaccharides, tetrasaccharides, pentasaccharides, hexasaccharides, and mixtures thereof,

. Sugar alcohols of the foregoing, such as sorbitol and maltitol, or other sugar aigohols in

the weight range provided may be used in conjunction with the invention. The
carbohydrate may be provided as a pure solution, but ordinarily is provided in admixture

with other materials, in that an industrial waste stream that includes catbohydrates may

" be used as a source of such carbohydrates. Carbohydrates can be obtained from a wide

range of agricultural based products such as those derived from comn, wheat, barley, oats,
sugar cane, sugar beets etc. Suitable sugars include, but are not limited to, corn sugar,
cane sugar, beet sugar, sorghum sugar, maple sugar, wheat sugar, tapioca sugar, potato

sugar, cassava sugar, and manioca sugar.

[0009]In an unportant aspect, the cooling medium has a freezmg point of at least ~5F or

less, in another aspect -10 F or less, in another aspect ~20F or less, in another aspect -

" addition to the colligative lowering contributed by the presence of the dissolved material
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" 25F or less, in another aspect ~30F or less, in another aspect —35F or less, in another

aspect —40F or less, in another aspect —45F or less, in another aspect —50F or less, in

- another aspect ~55F or less, in another aspect ~60F or less, in another aspect —65F or less,

" in another aspect ~70F or less, in another aspect —15F or les,s, in another aspect ~80F or-

less, in another aspect —85F or less, in another aspect ~90F or less, and in another aspect
-95F or less. '

'IOOOIO]In the émbodiment where the cooling medium is cooling agent alone without 2

chloride salt, the cooling medium includes from about 10 to about 80 weight percent, in
another aspect, 15 to 75 weight percent, in another aspect, 20 to 70 weight percent, , in
another aspect, 25 to 65 weight percent, and in another aSpect, 30 to 60 weight percent, |

cooling agent, based on the welght of the coolmg mediurn.

[00011]In the embodiment where the cooling medium is a combination of coolirxg agent

and chloride salt, the cooling medium may include the above indicated ranges of cooling .

~ agent. Further, the cooling medium may include from about 1 to about 94 weight percent

chloride salt, in another aspect, 1 to about 40 weight percent chloride sale, in another
~aspect, 5 to 30 weight percent, and in another aspect 20 to 30 weight percent chloride

salt, based on the weight of the cooling medium.

[00012] Preferred embodiments of the invention employ an’aqueous solution of molasses
Solids. Molasses is the mother liquor left ovér_after érystallization of sugar from mate;iais
such as sugar beets and sugar cane. Many grades of molasses are available commercially; -
oﬁe suitable gra&e is desugared sugar beet molasses, which is molasses from which a

second sugar fraction has been taken. As supplied commercially, this product contains 60-

- 75% sohds, the sohds including carbohydrate, protein, ash, and other components.

Further detapls concerning molasses solids- can be found in U.S. Patent 6,080,330

~ (Bloomer). Most preferably, the molasses solids are used in conjunction with a chloride

salt.

[00013]In an important aspect, the cooling medium includes from about 1 to about 25
weight percent, in another aspect 10 to 20 weight percent, an in another aspect 12 to 16

weight percent molasées. The cooling medium may further includes from about 16 to 40
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weight percent, in another aspect 20 to 30 wexght percent, and ini another aspect 22 to 26

welght percent chlonde salt.

‘ [00014]Preferred embodiments of the solution are set forth in the table below, the

products being sold commercially by Grain Procéssi.ng Cbrporation of Muscatine, lowa:

GEOMELT 55 55% desugared sugar beet molasses solids -

GEOMELT 65 . 1 60-75% desugared sugar beet molasses
: ' solids
GEOMELTS. 27.5% desugared sugar beet  molasses |

solids/11.5% sodium chIoride '

GEOMELTM | . 127.5% desugared sugar beet molasses
' ‘ solids/15% magnesium chloride

[00015] A highly preferred solunon includes 14% desugared sugar beet molasses solxds and

25.6% calcium chlorlde

'[00016] The cooling agent also fnay be a glycoside, in particular a hydrocarbyl éldoside_. :

Suitable hydrocarbyl aldosides may be glucosides, maltosides, maltotriosides, and mixtures
thereof. The hydrocarbyl aldoside -may be an alkyl aldoside such as alpha-methyl
glucoside, beta-methyl glucoside, methyl furaﬁosides, methyl maltosides, methyl
maltotriosides,. and mixtures thereof. Preferably, the hydrocarbyl aldoside is methyl

glucoside.

[00017]The materials listed in the following patents may be used in conjunction with the
invention, U.S. Paterits 6,582,622; 6,440,325; 6,436;310; and 6,299,793 .purport to
describe de-icing and anti;icing compositions containing carbohydrates of less than about
1,500 molecular weight. The cafbohydrates include giucose/ﬁuctose, disaccharides,
trisaccharides, tetrasaccharides, pentasaccharides, hexasaccharides, and 'mixturesvthereof.'
The carbohydrar.é molecular weight is from about 180 to 1,500, preferaBly about 180 to
I,OQO. The carbohydrates can be obtained from a wide range of agricultural based

products such as those derived from corn, wheat, barley, cats, sugar cane, sugar beets etc.
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[00018]U.S. Patent 6,468,442 describes a de-icing or anti-icing compositidn using a sugar-

water mixrure having approximately 15 to 80 percent by weight of a sugar solﬁd} wherein

- the sugar solid contains approximately 2-60 percent by wéight of a monosaccharide, A

variety of sugars are disclosed, including corn sugar, cane sugar, beet sugar, sorghum’
sugar, maple sugar, wheat sugar, tapioca sugar, potato sugar, cassava sugar, and manioca

sugar.

[00019]US. 6,544,434 and 6315919 purport to describe de-icing compositions
containing hydrocarbyl aldosides including alkyl aldosides, furanosides, maltosides,
maltotriosides, glucopyranosides and mixtures thereof, Alkyl aldosides disclosed are ‘
alpha-methyl glucoside, beta-methyl giucoside,’ methyl furancsides, methyl maltosides,

methyl maltotriosides, and mixtures thereof.

[00020]U.S. 6,506,318 purportedly describes de-icing comiaositions com:aininé a hydfoxﬂrL

contair'ming‘organic compound selected from the group consisting of hydrocarbyl aldosides

including glucosides, furanosides, maltosides, maltotriosides, and glucopyranosides,

- sorbitol and other hydrogenation products of sugars, monosaccharides, maltodextrins and

sucrose; maltitol; glycols; monosaccharides; glycerol; and mixtures thereof. Suitable

hydrocarbyl aldoside include glucopyranoside sucrose arid alkyl aldosides such as alkyl

~ glucosides, alkyl furanosides, alkyl mattosides, élkyl malfom'bsides, alkylglucopyranosides,

and mixtures thereof. Other hydrogenation products of sugars, monosaccharides,

malcodextrins and sucrose include maltitol, xylitol and maninitol.

[000217U.S. Patent 6,398,979 describes a liquid deicér composition containing molasses

solids. The term “molasses solids” refers to the components of molasses that are not water

such as various carbohydrates {e.g. sugars) and proteins. Suitable molasses includes cane

molasses, citrus molasses, wood molasses, grain molasses, and combinations thereof, U.S.”

- 6,416,648 is directed to a composition useful for preventing the formation of ice or snow

on surfaces or for deicing surfaces having ice or snow. The composition is formed from 2

waste product of the process of removing sugar from molasses, also known as desugared

- molasses. The sugar may be removed from sugar beet or cane molasses or other types of

molasses such as sorghum or citrus.
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1A cooling medium comprising an amount of cooling agent effective for

What is claimed is:

 providing a cooling medxum having a freezmg point of at least —5F, ‘the cooling agent

being selected from the group consisting of carbohydrates, sugar alcohols, glycosides,

maltodextrins, hydrogenated maltodextrins, starch hydrolysates, hydrogentated starch

* hydrolysates, non-toxic oils, and mixtures thereof.

- 2. The cooling medium of claim 1 wherein the cooling medmm compnses from

about 10 to about 80 weight percent of the cooling agent:

3. The cooling medium of claim 1 wherein the carbohydrate is selected from the
group consisting of glucose, maltose, maltotriose, lactose, fructose, sucrose, and mixtures

thereof.

4. The cooling medium of claim 1 wherein the sugar alcohol is selected from the

group consisting of sorbitol, maltitol, and mixtures thereof,

5. The cooling medium of claim 1 wherein the glycoside is selected from the
group consxstmg of glucosides, furanosides, maltosides, maitomosxdes. ghucopyranosides,

and mlxtures thereof.

6. A cooI'ing medium comprising an amount of cooling agent and ¢hloride salt
effective for providing a cooling medium having a freezing point of at least ~5F, the

copling agent being selected from the group consisting of carbohydrates, sugar alcohols,

'glycosides, maltodextrins, hydrogenated maltodextrins, starch hydrolysates,

hydrogentated starch hydrolysates, non-toxic oils, and mixtures thereof, the chloride salt
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- being selected from the group consisting of sodium chloride, magnesium chloride, calcium

chloride and mixtures thereof. -

7. The cooling medium of claim 6 wherein the cooling medium comprises from

about 10 to about 80 weight percent of the cooling agent.

.8, The cooling medium of claim 6 wherein the cboling medium comprises from 1

to 40 weighr percent chloride salt,

9. The cooling medium of claim 6 wherein the carbohydrate is selected from the
group consisting of glucose, maltose, maltotriose, lactose, fructose, sucrose, and mixtures

thereof.

10, The cooling medium of claim 6 wherein the éugar alcohol is selected from the

group consisting of sorbitol, maltitol, and mixtures thereof.

11. The cooling medium of claim 6 wherein the glycoside is selected from the
group consisting of glucosides, furanosides, maltosides, maltotriosides, glucopyrancsides, -

and mixtures thereof.

12. A cooling medium comprising an amount of molasses effective for providing a

cooling medium having a freezing point of at least ~5F.

13, The cooling medium of claim 12 further comprising chloride salt. .
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14. The cooling medium of claim 13 comprising from 16 to 40 weight percent
chloride salt. | |

15, The cooling medium of claim 13 wherein the chloride salt is selected from the

- group consisting of sodium chloride, magnesium chloride, calcium chloride and mixtures

thereof.

16. The cooling medium of ‘claim 12 comprising from 1 to 25 weight percent

molasses.
17. The cooling medium of claim 12 wherein the molasses is beet molasses.

18. A method for reﬁigeration comprising circulating a cooling medium as

defined in claim 1, 6 or 12 through a primary and secondary refngeranon system. .

19. A method for heat transfer comprising contacting a coohng medxum as

defined in claim 1, 6 or 12 with a surface or material,
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