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9. Claims,
l.

This invention relates to a refrigeration system
contajning a refrigerant adapted to increase the
capacity of the system. ‘

It is customary practice to design a line of re-
frigeration equipment so that various units in
the line provide different capacities. A disad-
vantage of the usual procedure resides in the fact
that any line of refrigeration equipment contains
gaps between the units. That, of course, requires
that under some circumstances unifs of greater
capacity than required be provided for a specific
purpose. Such practice increases undesirably
the cost of the refrigeration system required.

The. chief object of the present invention is
to provide a refrigeration system designed for use
with a specific refrigerant, the capacity of such
system being increased by the use of the novel
refrigerant of the present invention in place of
the refrigerant for which the system is designed.

An object of the invention is to provide a re-
frigerant mixture adapted for use in apparatus
designed specifically for the chief component of
the mixture which provides. an increase in capac-
ity when the refrigeration system is operated
under normal conditions, the pressure.of the mix-
ture being such as not to affect deleteriously the
various connections of the system.

A further object is to provide a _novel mixture
of refrigerants capable of use in a4 system de-
signed for symmetrical dichlomatetrafluoroethane
which provides an increase 111’ capacity .over the
capacity provided when the system is operated
employing symmetrical dichlorctetrafiuoroethane
as a refrigerant. Other objects of our inveniion
will be readily perceived from the following de-
seription.

‘We have found a mixture of symmefrical
dichlorotetrafluoroethane and monofluorodichlo-
romethane to be particularly advantageous for
the purposes deseribed above. This specific mix-
ture is adapted for use with equipment designed
for the use of symmetrical dichlorotetrafluoro-
ethane as a refrigerant when it is necessary to op-
erate such equipment to- provide.an increase in
capacity above rated capacity of the equipment
but still below-the capacity-of the nextunit in the
line.

Such mixture also permits equipment desighed
for use with symmetrical dichlorotetrafluoro-
ethane as a refrigerant to.be operated with the
same motor at the same speed. to provide.an in-
crease in capacity.

Symmetrical dichlorotetrafiuoroethane possess~
€s a boiling point of 38.4° F\. at atmospheric pres-
sure while monofluorodichloromethane possesses
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a boiling point of 48.0° F. at atmospheric pressure
(14.7 1bs. per square inch). Symmetrical dichlo-
rotetrafiuoroethane at a temperature of 1p4>F
provides a pressure of about 495 pounds per
square inch absclute which may be-regarded as
normal or 1009. Monofiuorodichloromethane at
a temperature of -104% . possesses a pressure of
about 429 1bs. per square.inch- absolute. Accord-
ing to Raoult’s law any mixture of'such materials
should possess a pressure between- the. two ex-
tremes. Contrary to thislaw, however, the addi-
tion of symmetrical dichlorotetrafluoroethane: to
monofluorodichloromethane: increases. the. pres-
sure over a reasonably wide. range-to provide a
highly desirable increase in capaeity. Such-in-
crease in capacity amounts-to as much-as-about
119 over that provided-by symmetrical dichloro-
tetrafluoroethane. Such inerease in capacity
amounts to about 289 over that provided by
monofluorodichloromethane.

The present invention is-directed:to-any mix-
ture of such materials providing an-increase in
capacity over the capacity: provided by: sym-
metrical dichlorotetrafiuoroethane alone under
the same conditions of use. Our-invention in-
cludes any mixture of symmetrical dichlorotetra-
fluoroethane and - monofluoredichloromethane
capable of providing.an-increase-in-capacity up fo
about 11% in refrigerating apparatus - designed
for use with- symmetrical dichlorotetrafiuoro-
ethane when the apparatus is operated at-a given
speed over the capacity possessed by the-equip-
ment when  symmetrical - dichlorotetrafluoro-
ethane aloneis used at the same speed.

The azeotrope of symmetrical  dichloratetra-
fluoroethane and monofluorodichloromethane
provides the greatest increase in capacity when
employed in equipment designed-for use with
symmetrical dichlorotetrafluoroethane as a re-
frigerant. When symmetrical dichlorotetra-
fluoroethane and monoﬁuorodwhloromethane are
mixed in an amount comprising approximately
70 parts by weight of symmetrical dichlorotetra-
fluoroethane. and 30 parts by, we1ght of ‘mongo-
fluorodichloromethane an azeotrope is formed
having a constant b‘oﬂmgk point of ar;prommately
104° ¥, at an absolute pressure of approximately
54.8 1bs. per square inch.

The use of the azeofropic mixture in refriger-
ating equipment designed for symmetrical dichlo-
rotetrafiuoroethane . permits. decreased temper-
atures to be obtained while operating the com-
pressor with the same motor at the same speed.
The use of the azeotropic mixture of symmetrical
dichlorotetrafiluoroethane and monofluorodichlo-
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romethane increases the capacity of the equip-
ment as recited above. The increase in capacity
is as great as 11% by employing the azeotrope in
place of symmetrical dichlorotetrafluoroethane
in refrigerating equipment designed for use with
symmetrical dichlorotetrafluoroethane alone.

if the compressor designed for use with sym-
metrical dichlorotetrafiuoroethane and for oper-
ation on 60 cycle current at 1750 R. P. M. is oper-
ated on 50 cycle current, the speed of the com-
pressor is reduced. Substitution of the azeotropic
mixture of the invention in place of symmetrical
dichlorotetrafiuoroethane .under such -circum-
stances provides an increase in capacity of about
11% thereby permitting a substantial recovery
of the lost capacity caused by the reduction in
speed.

The refrigerating equipment may be designed
for use at a condensing temperature of approxi-
mately 100° P. and at an evaporating temperature
of approximately 10° F. In operation the mix-
ture may be condensed at a condensing temper-
ature of approximately 100° F. then transferred
to the evaporator or heat exchanger and evapo-
rated at a temperature of approximately 10° F.
to provide the required heat transfer, the mixture
being compressed and the cycle being repeated.

While the specific azeotrope recited above pro-
vides the greatest increase in capacity under the
conditions described, it will be understood that
any mixture of symmetrical dichlorotetrafivoro-
ethane and monofluorodichloromethane which
provides greater pressure serves to increase the
capacity of the compressor over the capacity pro-
vided by symmetrical dichlorotetrafiuoroethane.

The respective amounts of symmetrical dichlo-
rotetrafiuoroethane and monofiuorodichloro-
methane in- the azeotrope vary in accordance
with- température and pressure.. That is, the
amount of symmetrical dichlorotetrafluorcethane
contained in the azeotrope changss gradually as
the temperature for example increases. The
amount of symmetrical dichlorotetrafiluoroethane
contained in the azeotrope recited above is based
oun 54.8 1bs. per square inch absolute pressure and
a boiling point of approximately 104° B.

This invention provides a refrigeration sys-
tem containing a novel refrigerant which permits
an increase in capacity of the system. The azeo-
trope of the present invention provides greater
cycle efficiency than is provided by dichlorotetra-
fluoroethane. The refrigerant so provided effec-
tively closes the gaps in a line of eguipment de-
signed for use with symmetrical dichlorotetra-

fluoroethane and serves as a ready and adequate !

replacement for symmetrical dichlorotetrafluoro-
ethane under various conditions.

While we have described a preferred embodi-
ment of our invention it will be understood the
invention is not limited thereto since it may be
otherwise embodied within the scope of the fol-
lowing claims.

We claim:

1. In a refrigeration system employing a posi-
tive displacement compressor, a refrigerant con-
sisting of a mixture of symmetrical dichlorotetra«
fluoroethane and monofluorodichloromethane
having a pressure at a predetermined temper-
ature greater than the pressure of either com-
ponent at such temperature.

2. In a refrigeration system, a refrigerant com-
prising o vapor and a liquid in equilibrium with
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one another and consisting of a mixture of sym-
metrical dichlorotetrafluoroethane and mono-
fluorodichloromethane having a pressure at a pre-
determined temperature greater than the pres-
sure of either component at such temperature.

3. In g refrigeration system, g refrigerant com-
prising a vapor and a liquid in equilibrium with
one another, the composition of the vapor being
the same as the composition of the liquid, said
refrigerant consisting of the azeotrope of sym-
metrical dichlorotetrafluoroethane and mono-
fluorodichloromethane having a pressure at a
predetermined temperature greater than the
pressure of either component at such temper-
ature.

4. A refrigeration system according to claim 3
in which the azeofrope contains 70 parts by
weight of symmetrieal dichlorotetrafluoroethane
and 30 parts by weight of monofiuorodichloro-
methane at a temperature of about 104° F. and at
& pressure of about 54.8 p. s. 1. a.

5. A refrigerant for use in a compression re-
Ifrigeration system consisting of a mixture of gym-
metrical dichlorotetrafivoroethane and mono-
fluorodichloromethane having a pressure ab a
predetermined temperature greater than the
pressure of either component at such temper-
ature.

6. A refrigerant according to claim 5 in which
the mixture has azeotropic properties and con-
tains approximately 70% by weight of sym-
metrical dichloratetrafluoroethane.

7. A method of increasing the capacity of a
refrigeration system in which the steps consist
in evaporating within the system a refrigerant
congsisting of a mixture of symmetrical dichloro-
tetrafluorcethane and monofluorodichlorometh-
ane having a greater pressure at a predetermined
temperature than the pressure at said tempera-
ture of either component forming the refriger-
ant, compressing and condensing the refrigerant
in a refrigeration cycle in said system.

8. The process of producing refrigeration which
consists in evaporating with the absorption of
heat in a refrigeration cycle a mixture of sym-~
metrical dichlorotetrafiuoroethane and mono-
fluorodichloromethane having azeotropic prop-
erties and having a pressure at a predetermined
temperature greater than the pressure of either
component at such temperature.

9. The process & producing increased refriger-
ation effect in a refrigeration cycle designed for
using symmetrical dichlorotetrafluoroethane con-
sisting in evaporating a mixture of symmetrical
diehlorotetrafiuoroethane and monofiuorodi-
chloromethane having azeotropic properties, com-
pressing and condensing the evaporated mixture
to produce refrigeration effect substantially 11%
greater than that produced by the use of sym-
metrical dichlorotetrafluoroethane alone in such
cycle.
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