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Background
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increase refrigeration capacity while Base Subcooled
improving energy efficiency. Subcooling

in this document refers to the use of a

separate refrigeration source to lower

the temperature of the main liquid line.

This separate system operates at a

higher evaporator pressure and thereby

increases the overall efficiency of the

combined systems.

As an example, we will review the
subcooling effect upon a medium-
temperature parallel rack system
utilizing Honeywell Solstice N13
(R-450A) refrigerant.



System Description

e Install a pre-packaged condensing unit
to subcool the main liquid line with a
plate heat exchanger'.

¢ Run this condensing unit at 50°F
suction temperature to subcool the
main system liquid line to 70°F2,

* Main system peak condensing

temperature assumed to be 120°F
with a suction temperature of 20°F3,

Results

¢ Chart 1 shows the capacity increase due
to subcooling of the R-450A system.

e Chart 2 indicates an increase in
efficiency as well as an overall reduction
in operating costs.

The addition of a small condensing unit
with a plate heat exchanger to subcool
the main liquid line will increase the
system capacity as much as 31% at peak
load conditions while reducing overall
energy consumption.
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Chart 2
Subcooling Performance
Efficiency for ~100,000 Btuh System (San Antonio, Texas)
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Notes:
! Capacity control for compressor is recommended due to load fluctuations over operating range.

2 Most areas in the United States have a 1% dewpoint lower than 70 degrees. Therefore it is
recommended to limit subcooling to 70 degrees to avoid condensation on liquid lines. If liquid lines
are insulated lower liquid temperatures are possible.

3 Analysis is done using an independent condenser for subcooling compressor. If it is desired to utilize
the existing main system condenser an approximate 6°F increase in condensing temp is expected.
This would change the capacity increase from 31% to 25%.

Although Honeywell International Inc. believes that the information contained herein is accurate and reliable, it is
presented without guarantee or responsibility of any kind and does not constitute any representation or warranty

of Honeywell International Inc., either expressed or implied. A number of factors may affect the performance of any
products used in conjunction with user’s materials, such as other raw materials, application, formulation, environmental
factors and manufacturing conditions among others, all of which must be taken into account by the user in producing
or using the products. The user should not assume that all necessary data for the proper evaluation of these products
are contained herein. Information provided herein does not relieve the user from the responsibility of carrying out its own
tests and experiments, and the user assumes all risks and liabilities (including, but not limited to, risks relating to results,
patent infringement, regulatory compliance and health, safety and environment) related to the use of the products and/
or information contained herein.
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