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(57) Abstract: A system for variable speed control of a plurality of compressors under variable load demand. The system includes a
constant power source and a plurality of compressor motors having switches to connect with the constant power source. The system
further includes a variable speed drive for driving any one of the plurality of compressor motors at variable speed, wherein each of
the plurality of compressor motors includes a switch to connect with the variable speed, wherein each of the plurality of compressor
motors includes a switch to connect with the variable speed drive. Each of the plurality of compressor motors is selectively eletrically
connected with the each variable speed drive or the constant power source via the switches, for driving the each of the plurality of
motors at one of variable or constant speed in response to compressor load demands.
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VARIABLE SPEED CONTROL OF MULTIPLE COMPRESSORS

Technical Field

This invention is directed to air conditioning and refrigeration compressor control and

more particularly, to control of multiple variable speed compressors.

Background of the Invention

Variable speed control of a compressor in a refrigeration or air conditioning
application is often accomplished using a variable speed drive. This allows the
removal of all unloading hardware from the compressor system. In typical
applications involving more than one compressor, such as multiple circuit chillers,
multiplexed compressor chillers, refrigeration, compressor racks, a variable speed
control could be used with each compressor to selectively unload compressors as
necessary based on system demand. Variable speed drives are expensive and
therefore, multiple compressor systems requiring multiple variable speed drives also
become extensively more expensive. In addition, the need for multiple variable speed

drives adds to the complexity and size of the air conditioning or refrigeration system.

There exists a need therefore, for a solution which allows for the reduction in the
number of variable speed drives required for multi-compressor systems so as to

reduce cost and system complexity.

Summary of the Invention

An object of this invention is to provide a multiple compressor system having a single
variable speed drive for unloading compressors, which provides the capability to

match cooling capacity with system load

Another object of this invention is to provide a lower cost, less complex variable
speed compressor systems with multiple compressors and motors, having a single

variable speed drive.
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In accordance with foregoing objects and following advantages, A system for variable
speed control of a plurality of compressors under variable load demand is provided.
The system includes a constant power source and a plurality of compressor motors
having switches to connect with the constant power source. The system further
includes a variable speed drive for driving each of the plurality of compressor motors
at variable speed, wherein each of the plurality of compressor motors includes a
switch to connect with the variable speed drive. Each of the plurality of compressor
motors is selectively electrically connected with the variable speed drive and the
constant power source via the switches, for driving the each of the plurality of motors

at either variable or constant speed in response to compressor load demands.

Brief Description of the Drawings

For a fuller understanding of the present invention, reference should now be made to
the following detailed description taken in conjunction with the accompanying

drawings wherein:

The FIGURE is a schematic diagram of the control circuit of the present invention

indicating one variable speed drive driving multiple compressor motors.

Description of the Preferred Embodiments

Referring now to the drawings in detail, there is shown in the FIGURE, a schematic
diagram of the control circuit and system of the present invention, designated
generally as 10. The system includes a single Variable Speed Drive (VSD) 12, power
line 14 to VSD 12, multiple switches 14-1, 14-2, 14-3, connecting VSD 12 with
multiple motors 16-1, 16-2, and 16-3, respectively.

As shown, via an electric circuit 18, VSD 12 is connected with multiple compressor
motors with switches 14 but circuit 18 functions to place only one motor on the VSD

at a time. In this manner variable loads and a wide load range can be managed. That
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is, when the load exceeds the capacity of a single motor, that motor is taken off the
VSD and is run full load or fixed speed in the circuit, on line power, and then another

compressor is started on VSD power to provide the additional cooling capacity.

Switches 20-1, 20-2 and 20-3 are provided to place the compressor motors removed
from VSD power, onto line or constant power 22. For Example, to remove motor
16-1 from VSD control, switch 14-1 is opened, , and switch 20-1 is closed, placing
motor 16-1 on line power 22. The VSD power can then be applied to any other motor
.in the system by closing the switches 14. It is important to ensure that the system is
properly protected so that the switches (for example 14-1 and 20-1) to any one motor
cannot be closed simultaneously. It is also important that the system is properly
protected so that the switches 14 for VSD power also cannot be closed in a manner

that will overload the VSD.

In operation, as the load approaches the total capacity of the unit, the system will have
all of the compressors running on line power except for the last compressor started,
for example 16-3. This last motor will continue to run on VSD power until the load
on the system begins to diminish. As the load diminishes, motor 16-3 reduces in
speed until it is no longer needed to satisfy the load. At this time motor 16-3 is turned
off by opening switch 14-3, and another motor, for example 16-2, is changed from
line power to VSD power by opening switch 20-2 and closing switch 14-2. This
method of capacity reduction continues until no motor are operating on line power
and only one motor is operating on VSD power. Any number of compressor motors

can be effectively controlled in this manner through the use of a single VSD.

A primary advantage of this invention is that a multiple compressor system is
provided having a single variable speed drive for loading and unloading compressors
based on demand, which can provide a better match between system capacity and
load.

Another advantage of this invention is that a lower cost, less complex variable speed

compressor system is provided, having multiple compressors and motors controlled
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by a single variable speed drive, such that the VSD need only be sized to provide

sufficient power for the largest single motor that may be run from it.

Although the present invention has been specifically illustrated and described in terms
of a specific embodiment, it is applicable to any type of compressor (screw,
reciprocating, rotary, scroll, etc) capable of running effectively under variable speed
control. The invention is also generic to the type of variable speed drive hardware
used and thus is applicable to any type of variable speed drive. It is therefore intended

that the present invention is to be limited only by the scope of the appended claims.
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CLAIMS
What is Claimed Is:

1. A system for variable speed control of a plurality of compressors under variable
load demand, comprising:

a constant power source;

a plurality of compressor motors having means to connect with said constant
power source;

means for driving each of said plurality of compressor motors at variable speed,
wherein each of said plurality of compressor motors includes means to connect with said
means for driving; and |

wherein each of said plurality of compressor motors is selectively electrically
connected with said means for driving and said constant power source via said means to
connect, for driving said each of said plurality of motors at one of variable and constant

speed in response to load demand.

2. The system according to claim 1, wherein said means for driving Is a single

variable speed drive.

3. The system according to claim 1, wherein said means for driving is electrically

connected with only one of said plurality of motors at a time.

4. The system according to claim 3, wherein said each of said plurality of motors
which is not electrically connected with said means for driving is electrically connected

with said constant power source or is disconnected from all power sources.
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