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2
Therefore, the principal object of this invention is to

MULTIPLE COMPRESSOR HEAT PUMP OR
AIR CONDITIONER

provide an improvement Which overcomes the aforemen

tioned inadequacies of the prior art devices and provides an
improvement Which is a signi?cant contribution to the

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to the use of multiple

advancement of refrigeration systems.
Another object of this invention is to provide a neW and

compressors to provide extra capacity in the heating mode at
loW ambient temperatures in reversible refrigeration systems

(heat pumps). This invention more particularly pertains to
utilizing a single or primary compressor above particular

improved multiple compressor system for use in a refrig
eration system that has all the advantages and none of the

disadvantages of the earlier multiple compressor systems.
10

number of the secondary compressors in singular compres

Another object of the present invention is to provide a
multiple compressor system for maintaining a heat output at
loWer ambient temperatures.
Still another objective of the present invention is to
provide a multiple compressor system compatible With a
refrigeration system siZed for the mass How of a single
compressor operating in the cooling mode at higher outside
ambient temperatures.
Yet another objective of the present invention is to pro
vide a multiple compressor system having a primary com

sor operation to extend the life of the compressors.

pressor operating above particular outside ambient tempera

temperature set points determined as a function of a per

centage of maxium alloWable system design mass How and

then multiple compressors simultaneously in parallel to the
primary compressor When beloW the particular temperature
set points determined for each additional compressor While
on the heating mode of operation such that the heat output

15

remains constant at loWer ambient temperatures. In the
cooling mode and doWn to the ?rst temperature set point on
heating a primary compressor alternates With any one of a

ture so points in the heating mode that are determined as a

2. Description of the Background Art
Presently, most commercially available multiple com
pressor systems use dual compressors only in the cooling
mode Where the second compressor is used primarily for

25

extra cooling capacity at high ambient temperatures. These
knoWn dual compressor systems are used in the cooling
mode only. Such a system requires an oversiZed condenser

provide a multiple compressor system Wherein the refrig

and evaporator compared to the primary compressor When in
the ?rst stage cooling mode. This is because When both
compressors are running in the second stage cooling mode

eration system is siZed for the mass How of the primary

compressor When operating in the cooling mode but the
secondary compressors alternate With the primary compres
sor for singular operation in the cooling mode.

an increased mass How of refrigerant is created through the

entire system. In other Words, the entire refrigeration system
Would have to be siZed to accommodate the increased How

of refrigerant due to the existence of multiple compressors

function of a percentage of maxium alloWable system design
mass How and then having secondary compressors operate
parallel to the primary compressor When the outside ambient
temperatures fall beloW each of the particular temperature
set points determined for each additional compressor.
Still a further objective of the present invention is to

Yet a further objective is to provide in a refrigeration
35

running simultaneously in parallel in the cooling mode at
high ambient temperatures.

system of the type having a condenser, evaporator, refrig
erant and the capabilities of at least heating and cooling

With regard to these knoWn multiple compressor refrig

modes of operation, a multiple compressor system in par
allel operation comprising, in combination, a primary com

eration systems, these systems are simply oversiZed, con

pressor and at least one secondary compressor, the con

?gured at a considerably higher cost and perform With high
ef?ciency only When the primary or ?rst stage compressor is
running in the cooling mode. Moreover, the simultaneous
use of multiple compressors in the cooling mode Will likely
reduce the life expectancy of the ?rst stage compressor prior
to the typical life expectancy of single compressor systems.
In response to the realiZed inadequacies of these earlier,

denser and evaporator siZed for the maximum mass ?oW

determined. for the primary compressor operating in the

cooling mode, the primary compressor operating by itself
When in the heating mode above the ?rst temperature set

point; the secondary compressor commencing operation in
45

pressor such that mass How of the refrigerant through the
refrigeration system in the heating mode of operation is no
greater than the maximum mass ?oW determined for the

multiple, compressor systems, it became clear that there is a

need for a multiple compressor system capable of being
utiliZed in both the heating and cooling modes of operation

primary compressor operating solely in the cooling mode of

but Which is siZed for only a single compressor in the
cooling mode. This device must provide for an increased
mass How of refrigerant at loW outside ambient temperatures

by providing multiple compressors such that the heat output
remains equal to that of the primary compressor operating
solely at higher outside ambient temperatures. HoWever,

the heating mode of operation beloW that ?rst temperature
set point and concurrently operating With the primary com

operation.

55

An additional objective is to provide in the method of
operation of a refrigeration system of the type having a
condenser, evaporator, refrigerant and the capabilities of at
least heating and cooling modes of operation, the method

While in the heating mode at higher ambient temperatures, a

comprising the steps of passing the refrigerant from the

single, primary compressor dictates the component siZing of
the overall refrigeration system. Moreover, the primary

evaporator of the refrigeration system to a primary com

pressor in the heating mode of operation for compressing the

compressor is itself suf?cient in the cooling mode. Thus, the

refrigerant and supplying same to the condenser of the

device of the present invention may alloW alternate use of

refrigeration system, the primary compressor operating

compressors in the cooling mode to extend the life expect

exclusively in the heating mode of operation above a ?rst

ancy of the overall system. In as much as the art consists of

temperature set points; controlling the exclusive operation of
the primary compressor by selecting the temperature set

various types of multiple compressor refrigeration systems,

point above Which the primary compressor is the sole means

it can be appreciated that there is a continuing need for and

interest in improvements to multiple compressor systems,
and in this respect, the present invention addresses these
needs and interests.

65

for compressing refrigerant; and passing the refrigerant from
the evaporator of the refrigeration system to the primary
compressor and a secondary compressor While in the heating

5,970,728
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mode of operation and below the ?rst temperature set point
such that the mass How of the refrigerant through the
refrigeration system in the heating mode of operation is no

siZed for only a single compressor in the cooling mode of
operation. Therefore, it can be readily seen that the present
invention provides a means to maintain increased mass How

of refrigerant in the heating mode at loWer outside ambient

greater than that maximum mass ?oW determined for the

primary compressor operating solely in the cooling mode of

5

operation.
Another objective is to provide in the method of operation
of a refrigeration system, the method further comprising of

appreciated.
The foregoing has outlined rather broadly, the more

the step of alternating exclusive operation in the cooling

pertinent and important features of the present invention.

mode of operation of at least one of the secondary compres
sors With the primary compressor.

The detailed description of the invention that folloWs is
offered so that the present contribution to the art can be more

The foregoing has outlined some of the pertinent objects
of the invention. These objects should be construed to be
merely illustrative of some of the more prominent features

and applications of the intended invention. Many other
bene?cial results can be obtained by applying the disclosed

15

tion Within the scope of the disclosure. Accordingly, other
objects and a more comprehensive understanding of the
invention may be obtained by referring to the summary of

the invention, and the detailed description of the preferred
embodiment in addition to the scope of the invention de?ned

by the claims taken in conjunction With the accompanying

BRIEF DESCRIPTION OF THE DRAWINGS
25

The present invention is de?ned by the appended claims
With the speci?c embodiment shoWn in the attached draW
ings. The present invention is directed to an apparatus that
satis?es this need for the advantages of multiple compres
sors operating simultaneously at loW ambient temperatures

in the heating mode While maintaining a refrigeration system

FIG. 3 is an illustration of one embodiment of the present

that is siZed for the mass determined for a single compressor
35

FIG. 4 is a Pressure-Enthalpy diagram illustrating the
process representation of the present invention;

compressor in the cooling mode of operation. The primary
compressor exclusively operates in the heating mode above
a particular temperature set point. Preferably, the tempera

FIG. 5 is an illustration of one embodiment of the present

invention having multiple secondary compressors in con
junction With a primary compressor; and
FIG. 6 illustrates the Pressure-Enthalpy diagram and

ture set point is that at Which When the ?rst secondary
compressor mass How is added to the primary compressor’s
mass How the total mass How is no greater than the maxi

associated data for one embodiment of the present invention.
45

particular temperature set point, additional temperature set
points are determined by mass ?oW Where additional set
points secondary compressors can be added to the system to

Similar reference characters refer to similar parts through
out the several vieWs of the draWings.
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

operate simultaneously With the primary compressor in the
heating mode. As the outdoor ambient temperature falls

With reference to the draWings and in particular to FIGS.
3 and 4 thereof, a neW and improved refrigeration system

beloW each predetermined particular temperature set point,
the number of secondary compressors operating (in parallel)

embodying the principles and concepts of the present inven
tion and generally designated by the reference number 10

With the primary compressor increases. In other Words, once
dropping beloW each temperature set point, an additional

secondary compressor begins operating in conjunction With

invention having dual, parallel compressors in a reversible
refrigeration system for simultaneous operation in the heat

ing mode; and

siZed for the mass ?oW determined for a single, primary

mum design How for the system. HoWever, beloW this

For a more succinct understanding of the nature and

objects of the present invention, reference should be directed
to the folloWing detailed description taken in connection
With the accompanying draWings in Which:
FIG. 1 is prior art illustrating dual, parallel compressors in
a reversible refrigeration system in the cooling mode;
FIG. 2 is a Pressure-Enthalpy diagram illustrating the
process representation of the knoWn art;

SUMMARY OF THE INVENTION

When it operates by itself at high ambient temperatures in the
cooling mode. For the purpose of summariZing the
invention, the invention comprises a refrigeration system

fully appreciated. Additional features of the invention Will
be described hereinafter. These form the subject of the
claims of the invention. It should be appreciated by those
skilled in the art that the conception and the disclosed
speci?c embodiment may be readily utiliZed as a basis for
modifying or designing other structures for carrying out the
same purposes of the present invention. It should also be
realiZed by those skilled in the art that such equivalent
constructions do not depart from the spirit and scope of the
invention as set forth in the appended claims.

invention in a different manner or by modifying the inven

draWings.

temperatures but no greater than the mass ?oW for a single

compressor operating in the cooling mode. Thus, a multiple
compressor system of the present invention Would be greatly

55

the previously initiated compressors. HoWever, in the refrig
eration system of the present invention, the mass How of

Will be described. As shoWn in FIG. 1, a refrigeration system
comprising of a pair of compressors 4 and 6, condenser 7,
expansion valve 8 and an evaporator 2 is knoWn for use in
the cooling mode only. FIG. 2 illustrates this knoWn process

refrigerant While in the heating mode of operation remains

representation. Cycle 1-2-3-4-1 represents the thermody

equal to or beloW that of the maximum mass ?oW deter

namic steps characteristic of the typical dual compressor

mined for the cooling mode of operation.

system While operating in the cooling mode.

An important feature of the present invention is that once
the outside ambient temperature falls beloW the approximate

As shoWn in FIG. 3, the preferred embodiment of the
present invention comprises of a primary compressor 31 and

temperature set point established for the exclusive operation

a secondary compressor 32. The dual compressors 31 and 32
are in parallel communication With a condenser 40, an

of the primary compressor, the mass How of refrigerant in
the heating mode increases as a result of the operation of the

secondary compressors in conjunction With the primary
compressor. Moreover, the condenser and evaporator are

65

expansion valve 50, and an evaporator 20.
The dual compressors 31 and 32 operate in the cooling
mode With only one of the tWo compressors running. The

5,970,728
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compressors 31 and 32 could alternate in the cooling mode
in order to increase the life expectancy of the system.
Moreover, one of any number of secondary compressors N
could operate in place of the primary compressor 31 in the

from coming on at the same time and creating a poWer spike.
Therefore, the start amps are doWn. It is preferable to have
a time delay of approximately 30 seconds to 1 minute. The
secondary compressor 32 turn off set point is some number

cooling mode When only the operation of a single compres

of degrees higher than the secondary compressor 32 turn on
set point to prevent short cycling of the secondary compres

sor is desired in order to prolong the life of the primary
compressor 31.

sor.

The refrigeration line siZes, evaporator 20, and condenser

All of this could be repeated With additional compressors

40 are siZed according to mass ?oW for one compressor

N set up With their oWn outdoor thermostats 60 set for loWer

running in the cooling mode. Simply, the refrigeration

10

system of the present invention is siZed for the primary
compressor 31 While operating in the cooling mode.

and loWer temperatures and time delays 62. FIG. 5 illustrates
a plurality of secondary compressors N capable of operating
in conjunction With the primary compressor 31 in the

This is different from conventional dual compressor tech
nology Where the line siZes and coils are siZed for mass ?oW

heating mode at loW ambient temperatures. FIG. 4 illustrates

With both compressors running at high outdoor ambient
temperatures in the cooling mode.
In the heating mode, for dual compressor operation of the
present invention, the primary compressor 31 runs by itself,
doWn to some predetermined outdoor temperature. Then the
secondary compressor 32 is started, to bring mass How and

15

31.

Cycle 1-2-3-4-1 represents the thermodynamic character
istics of the typical dual compressor system While in the
20

When above the preset outdoor temperature. The secondary
compressor 32 is controlled ?rst of all by the indoor ther
mostat 60. If the indoor thermostat 60 is not calling for heat,
neither the primary compressor 31 nor the secondary com
pressor 32 Will come on regardless of the outdoor tempera
ture. If the indoor thermostat 60 is calling for heat, then the

acteristics of the present invention Wherein there are tWo
25

represents the characteristics of the present invention Where

30

since line and coil siZing is for mass How of just one

or high side refrigerant pressures).
In the preferred embodiment, the primary compressor 31

refrigerant from an evaporator 20 to a primary compressor
40

45

set point and operates in conjunction With the primary
compressor 31. Each subsequent secondary compressor N

begins operating in conjunction With the primary compres
sor 31 and the secondary compressor 32 at temperature set

55

32 While in the heating mode While operating beloW the
determined outdoor ambient temperature set point such that
the mass How of the refrigerant through the refrigeration
system in the heating mode is no greater than that of the

to both the primary compressor and a secondary compressor

operating at a temperature set point that is betWeen 10 to

cooling mode.
By referencing the performance table for the Bristol
compressor model H26B15QCBC, illustrating capacity and
60

compressor 33.

When the outdoor temperature drops beloW the outdoor
thermostat set point Which is Within the above described
temperature range of approximately 20° to 30° F., the
secondary compressor 32 Will come on after the time delay

62 has operated. The time delay 62 prevents both the
primary compressor 31 and the secondary compressor 32

range above Which the primary compressor 31 is the sole
means for compressing refrigerant. The inventor of the
present invention has discovered that the preferred outdoor
ambient temperature set point is betWeen 20° and 30° F. The
primary compressor 31 is used to operate exclusively in the
heating mode above that temperature range. The method

then includes passing the refrigerant from the evaporator 20

operation at intervals of 20° to 30° F. beloW the ?rst

—10° F. Each subsequent secondary compressor N may then
begin operating With all the other compressors at tempera
ture set point at intervals of approximately 20° to 30° F.
beloW the 10° to —10° F. temperature range of the secondary

31 in the heating mode for compressing the refrigerant and
supplying the refrigerant to the condenser 40. The method
then includes the step of controlling the exclusive operation
of the primary compressor 31 by selecting the temperature

50

example, each subsequent secondary compressor begins
predetermined set point. In the case of only the primary
compressor 31 and the secondary compressor 32 operating
as described above, the secondary compressor 33 may begin

The use of the refrigeration system 10 as described above
constitutes an inventive method in addition to the refrigera

tion system 10 itself. In practicing the method of operation
of a refrigeration system, the steps include passing the

invention, a secondary compressor 32 begins operation

points determined for each additional compressor. For

The bene?t of the secondary compressor 32 or multiple
secondary compressors N is a higher heating capacity at
loWer outdoor temperatures While maintaining a high coef
?cient of performance (COP) and With loWer cost equipment

compressor operating in the cooling mode.

secondary compressor 32 Will come on based on the action 35

When the outdoor ambient temperature falls beloW the preset

secondary compressors 32 and 33. Cycle 1N-2N-3N-4N-1N
there are any number N of secondary compressors.

of an outdoor thermostat 60 (or it could be based on suction

operates exclusively above an outdoor ambient temperature
set point of 20° to 30° F. HoWever, the particular temperature
set point is effected by the typical climate of a particular
geographic region and may ?uctuate depending upon a
myriad of conditions such as altitude. In the present

cooling mode. Cycle 1‘-2‘-3‘-4‘-1‘ represents the character
istics of the present invention comprising of a pair of
compressors 31 and 32 operating in the heating mode as
described above. Cycle 1“-2“-3“-4“-1“ represents the char

capacity back up to that experienced at temperatures higher
than the predetermined outdoor temperature. This is the only
time multiple compressors, namely the primary and second
ary compressors 31 and 32, run concurrently With each
other. The primary compressor 31 is brought on by the
operation of an indoor thermostat 60. When the thermostat
60 calls for heat, the primary compressor 31 comes on only

the process representation of multiple secondary compres
sors N operating in conjunction With the primary compressor

65

mass ?oW for refrigerant R22, to be used in association With

the primary compressor 31 and the performance table for the
Bristol compressor model H26D36QBBC, also illustrating
capacity and mass ?oW for refrigerant R22, to be used in
association With dual compressor operation, the perfor
mance of the present invention may be illustrated.

When looking at FIG. 6, and applying the change in
enthalpy across the condenser for one versus tWo compres

5,970,728
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sor mass ?oWs, as provided from tWo typical compressor
performance tables, it can be seen that the mass ?oW for tWo

TEST 1

compressor operation at loW ambient temperatures (20° F. to
30°
Where the evaporator temperatures are betWeen (10°

Evcon Model Number DRSH030 Baseline and Converted
Lab test results on Dual Compressor System With

and 20°

is less than the mass How of the lead compressor

Dual Coil/Evaporator With
and Without application of Dual Source Technology

operating at typical eXtreme cooling performance evaporator
temperatures (50° to 55°
(90° condenser temperature).
Mass ?oW at 10° to 20° F. evaporator temperature for dual
compressor operation for a 90° F. condenser temperature=
258.7 to 335.4 lb/hr mass ?oW. Mass ?oW at 50° to 55° F.

(air and geothermal)
HEAT
10 Test Temp

#of
(Degrees
Compressors

evaporator temperature for a 90° condenser temperature for
the lead compressor is only=286 to 314 lb/hr mass ?oW.

COOL

17

17

47

82

95

2

1

1

1

1

Equip. Type
DRSHO42

The capacity in cooling for the single (primary) compres

(Unmodi?ed)

sor operating in the cooling mode Would be approximately
betWeen 20,000 BTUH and 26,000 BTUH depending on the

15 Standard

ef?ciency of the equipment. The capacity in the heating

Capacity
(BTUH)

18500

30700

32200

31500

COP/EER

2.35

3.45

12.53
28.80%

23.80%

44800

40 600

16.08

28.10%

13.51
24.10%

51417

50969

Evaporator
Baseline

mode for the dual compressor operation operated at a 10° to

20° F. evaporator temperature Would be approXomately
betWeen 21,000 BTUH and 28,000 BTUH, versus the capac

20

ity in heating for the lead compressor only, is approximately

% Latent

Dual Compressor

betWeen 9,000 BTUH and 12,000 BTUH at the same

With Dual

evaporator temperatures.

Evaporator NO

Glycol
Capacity
(BTUH)

33000

multiple compressor) operation (Ah increases as evaporator
temperature is loWered by increased compressor capacity)

COP/EER

2.5

and an increase in mass ?oW due to increased compressor

With Dual

The increase in capacity is due to tWo factors. An increase

in Ah (change in enthalpy) across the condenser for dual (or

capacity.

25

34000

% Latent

Dual Compressor

Coil/Evaporator
30 70 Deg. F. Glycol

Capacity (BTUH)
COP/EER

37600
2.76

36600
19.83

4.01

% Latent

Capacity (BTUH)

35100

COP/EER

2. 62

32700
3.79

% Latent

Dual Coil/Evaporator With
and Without application of Dual Source Technology

(air and geothermal)
HEAT

50 Test Termp

#of
(Degrees
Compressors

COOL

17

17

47

82

95

2

1

1

1

1

11800

20200

21260

21500

12.46

11.55
27.40%

Equip. Type
DRSHO18

(Unmodi?ed)
55 Standard

Evaporator
Baseline
H25b17

The previously described embodiments of the present

Compressor
Capacity

invention have many advantages, including maintaining the

While in the cooling mode, a compressor may sWitch
operation With any other compressor so that the life expect
ancy of each of the compressors may be preserved.
For the purposes of illustrating the bene?ts of the present
invention, the folloWing are three sets of test data.

35.10%

Evcon Model Number DRSH018 Baseline and Converted
Lab test results on Dual Compressor System With

45

In use, the present invention may further comprise of the

continues to drop. Moreover, the entire refrigeration system
is siZed for only a single compressor in the cooling mode.

19.18

36.0%

TEST 2

6, h@2—h@3)=85.

heat output constant as the ambient temperature outside

53882

21.88

40

and 20° F. evaporator, mass ?OW1=150.3 lb/hr (performance

cooling mode of at least one of the secondary compressors
32, 33 or N With the primary compressor 31.

54331

Coil/Evaporator

chart for primary compressor only) and Ah1=121—36 (FIG.

step of providing additional secondary compressors N such
that the number of operating secondary compressors N
increases as the temperature decreases beloW each prede
termined outdoor ambient temperature set point for each
additional secondary compressor required to maintain heat
ing capacity in the heating mode. The method may then also
include the step of alternating the eXclusive operation in the

34.20%

50 Deg. F. Glycol

Capacity2=88><258.7=22,766 BTUH

Capacity185><150.3=12,776 BTUH.

34.0%

With Dual
35

6, h@2‘Q-h@3)=88.

For lead compressor operation only at a 90° condenser

17.4

Dual Compressor

For dual compressor operation at a 90° F. condensor and

10° F. evaporator, mass ?OW2=258.7 lb/hr (performance
chart for dual compressor operation) and Ah2=124—36 (FIG.

11.18

MODIFIED

60

(BTUH)
COP/EER
% Latent
MODIFIED

Dual Compressor
With Dual

Evaporator
65 NO Glycol

Cap acity

3.39

31.30%

5,970,728
9

10

TEST 2-continued

tion. Although this invention has been described in its
preferred form With a certain degree of particularity, it
should be understood that the present disclosure of the

Evcon Model Number DRSH018 Baseline and Converted
Lab test results on Dual Compressor System With

preferred form has been made only by Way of example and
that numerous changes in the details of construction and the
combination and arrangement of parts may be resorted to

Dual Coil/Evaporator With
and Without application of Dual Source Technology

Without departing from the spirit and scope of the invention.
NoW that the invention has been described,

(air and geothermal)
HEAT

COOL

(BTUH)

10

COP/EER
% Latent

Dual Compressor
With Dual

Coil/Evaporator
70 Deg. F. Glycol

15

Capacity (BTUH)

27595

COP/EER

2.99

23424
4.42

evaporator, refrigerant and the capabilities of at least heating
and cooling modes of operation, a multiple compressor
system in parallel operation comprising, in combination, a
primary compressor and at least one secondary compressor,
Where the condenser and evaporator refrigerant are sized for

the mass ?oW created by the primary compressor operating

30685
20.72

exclusively in the cooling mode at refrigerant condensing

26.80%

% Latent

What is claimed is:
1. In a refrigeration system of the type having a condenser,

Dual Compressor

temperatures doWn to 80° F. and evaporator temperatures up

With Dual

to 55° F. as Well as in the heating mode at refrigerant

Coil/Evaporator

20

50 Deg. F. Glycol

Capacity (BTUH)
COP/EER

22508

24822
2.8

4.34

% Latent

33070
23.11

32228
20.31

pressor commencing operation in the heating mode only

29.0%

27.9%

When the outdoor temperature drops beloW a predetermined
set point Where the extra mass ?oW created by the secondary
25

TEST 3
Evcon Model Nurnber DRSH042 Baseline and Converted
Lab test results on Dual Compressor System

With Dual Coil/Evaporator With
and Without application of Dual Source Technology

30

HEAT
17

17

47

2

1

1

95

(Degrees
#of Compressors

35
1

Equip. Type
DRSH042

(Unmodi?ed)
Standard

Evaporator

40

Baseline

Capacity
(BTUH)

25800

42500

described above.
2. In a refrigeration system as claimed in claim 1 Wherein
at least one of said secondary compressors alternates exclu

3. In a refrigeration system as claimed in claim 1 Wherein

COOL
82

compressor Will not exceed the mass ?oW limitations set for

the system by the design criteria for the primary compressor
operating exclusively in the heating and cooling modes as

sive operation in the cooling mode of operation With said
primary compressor.

(air and geothermal)

Test Temp

condensing temperatures doWn to 80° F. and evaporator
temperatures up to 55° F. and Where said secondary com

said ?rst outdoor ambient temperature set point is between
approximately 20° and 30° F.
4. In the method of operation of a refrigeration system of

the type having a condenser, evaporator, refrigerant and the
capabilities of at least heating and cooling modes of
operation, the method comprising the steps of:
passing the refrigerant from the evaporator of the refrig
eration system to a primary compressor in the heating

45000

44000

mode of operation for compressing the refrigerant and

COP/EER

12.74

35.00%

11.57
26.80%

supplying same to the condenser of the refrigeration

% Latent
MODIFIED

system, said primary compressor operating exclusively
45

Dual Compressor

related predetermined outdoor ambient temperature set

With Dual

point;

Evaporator NO

Glycol
Capacity
(BTUH)

35090

24607

38842

COP/EER

2.38

2.62

3.5

% Latent

Dual Compressor

45543

42521

12.69

10.88

39.80%

37.30%

50

Fixed

With Dual

Coil/Evaporator

Capacity (BTUH)

45120

45637

COP/EER

2.81

3.99

% Latent
With Dual

Fixed
Ori?ce

Coil/Evaporator

Metering

61635
16.4

61724
15.2

38.0%

37.1%

55

ondary compressor sized for operation While in the
heating mode of operation When beloW said outdoor
ambient temperature set point such that the mass How

of the refrigerant through the refrigeration system in the
heating mode of operation is no greater than the maxi

50 Deg. F. Glycol

60

Capacity (BTUH)

45011

45377

COP/EER

2.76

3.96

TXV Metering

(46887/
2.76)

(46348/
3.96)

(BTUH/COP)

controlling the exclusive operation of said primary com
pressor by selecting said outdoor ambient temperature
set point above Which said primary compressor is the
sole means for compressing refrigerant; and
passing the refrigerant from the evaporator of the refrig
eration system to said primary compressor and a sec

Metering

70 Deg. F. Glycol

Dual Compressor

in the heating mode of operation above a mass ?oW

65211
18.3

64406
16.2

41.0%

40.00%

that the number of operating secondary compressors
65

The present disclosure includes that contained in the
appended claims, as Well as that of the foregoing descrip

mum design mass ?oW determined for the cooling
mode of operation as described in claim 1.
5. In the method of operation of a refrigeration system as
claimed in claim 4 further comprising of the step of pro
viding at least one additional secondary compressor such
increases as the mass ?oW decreases beloW said optimum
mass ?oW determined as required in the heating mode of

operation such that the mass How of refrigerant through the

5,970,728
11

12

refrigeration system in the heating mode of operation is no

system in the cooling mode of operation, said primary
compressor operating exclusively in the heating mode above

greater than the maximum design mass ?oW determined for
the cooling mode of operation as described in claim 1.
6. In the method of operation of a refrigeration system as
claimed in claim 5 further comprising of the step of alter

an outdoor ambient temperature set point of betWeen

approximately 20° and 30° F.; said secondary compressor
commencing operation in the heating mode of operation

nating exclusive operation in the cooling mode of operation

When said outdoor ambient temperature falls beloW the

and in the heating mode of operation When above the ?rst
predetermined outdoor ambient temperature set point of at
least one of said secondary compressors With said primary

predetermined set point and concurrently operating With said

compressor.
7. In the method of operation of a refrigeration system as

operation is no greater than that of the cooling mode of

primary compressor such that the mass How of the refrig

erant through the refrigeration system in the heating mode of

operation; said secondary compressor alternating exclusive
operation in the cooling mode of operation and in the heating
mode of operation above the ?rst set point temperature With
said primary compressor.

claimed in claim 4 further comprising of the step of alter

nating exclusive operation of said secondary compressor in
the cooling mode of operation and in the heating mode of
operation When above the ?rst predetermined outdoor ambi
ent temperature set point With said primary compressor.

15

11. In a refrigerant system as claimed in claim 1 Wherein

the number of secondary compressors in parallel operation

8. In the method of operation of a refrigeration system as
claimed in claim 4 Wherein the refrigeration system is siZed
for the mass ?oW created by said primary compressor

With said primary compressor increases to keep the mass
How of refrigerant up to the original design mass ?oW as
described in claim 1 as the outdoor temperature continues to

operating in the cooling mode of operation.

drop.

9. In the method of operation of a refrigeration system as
claimed in claim 4 Wherein said ?rst outdoor ambient

each additional compressor begins operation in conjunction

temperature set point is betWeen approximately 20° and 30°

With said primary compressor at outdoor temperature inter

12. In a refrigerant system as claimed in claim 1 Wherein

F.

vals consistent With the need for additional mass ?oW as

10. In a refrigeration system of the type having a

condenser, evaporator, refrigerant and the capabilities of at
least heating and cooling modes of operation, a multiple
compressor system in parallel operation comprising, in
combination, a primary compressor and at least one second
ary compressor, the condenser and evaporator siZed for

operation With said primary compressor in the refrigeration

25

described in claim 1.
13. In a refrigerant system as claimed in claim 1 com
prising an interconnecting conduit means for interconnect

ing said plurality of compressors for parallel operation
Within the refrigerant system.
*

*

*

*

*

