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REFRIGERANT 410A

Background

The traditional refrigerants, which have been used in central air conditioning systems for the
past fifty years, have been declared to be a threat to the environment.  This is due to the pres-
ence of Chlorine in their chemical make-up.  As a consequence, the air conditioning industry
has been required to search for a suitable replacement for the most popular of the current
refrigerants, Refrigerant 22.

Since there are concerns of efficiency and service use, as well as the environmental issues,
the job has not been easy.  To locate a replacement and qualify it for use in the products we
manufacture has taken years of work.  The refrigerant chosen at this time is Refrigerant 410A.
Continuing study will be conducted into other alternates.

Refrigerant Characteristics

The refrigerants developed in the nineteen twenties, using chlorine, such as Refrigerant 22,
were uniform in their chemical make-up.  Such refrigerants are called compounds.  Each
molecule of the refrigerant is like every other molecule.  There is no way in the field to separate
the elements of a compound once it has been made.  Only the most sophisticated laboratory
equipment can break the building blocks of the refrigerant apart.  They contained Hydrogen,
Chlorine, Fluorine, and Carbon.  These refrigerants were called HCFC’s.

The alternative refrigerants are different in the materials used to make them.  They are also
different in the manner in which they are made.  Refrigerants like Refrigerant 410A are mix-
tures of chemicals.  This means its components are not as tightly bonded together and may
separate when released from pressure.  It is said to be near  AZEOTROPIC in its construction.
This word means that it is a mixture, not a compound.  It is manufactured by combining Refrig-
erant 32 and Refrigerant 125.  Both of these refrigerants are made of Hydrogen, Fluorine, and
Carbon and are referred to as HFC’s.

The most important reason for using an alternate refrigerant is that it does not contain any
Chlorine.

Under Federal law, no release of refrigerant is allowed beyond the minimum required to do
service to the products.  This “DE MINIMUS” or “least possible” loss must be closely observed
during service to avoid being subject to possible fines and worse.  Even the alternative refriger-
ants cannot be released to atmosphere.  The EPA (Environmental Protection Agency) requires
they must be collected and handled as the existing refrigerants are handled.  The issue here is
not Ozone Depletion but the contribution to Global Warming and the waste of a valuable re-
source.

The alternative refrigerant R-410A is not a “drop-in” replacement for R-22.  Since they use
different oils, different drier construction materials and different expansion devices, they require
the greatest caution in replacement situations.  At this time, R-410A is intended for use in new
equipment.
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SAFETY AND HANDLING

DOT Refrigerant Cylinder Information

Storage and handling limitations are set by the chemical manufacturers to meet Department of
Transportation regulations.

R-22 and R-410A refrigerant cylinders will have different pressure rating requirements. These
ratings establish the safe pressure ranges that cylinders may be exposed to.

The BA400 cylinder is rated for R-410A. This cylinder has a service pressure rating of 400
PSIG. A BA300 cylinder is rated for R-22. This cylinder has a service pressure rating of 300
PSIG. A DOT 39 cylinder is also rated for R-22 and has a service pressure rating of 260 PSIG.

The service tools that are used for the alternative refrigerant are not the same as the tools
used for the current refrigerants and this will be explained in this manual.  Please read and
heed the warnings included in the material in this manual and the manufacturers’ literature
included with the products containing this alternative refrigerant.

REFRIGERANT SAFETY

The alternative refrigerant, R-410A, like R-22 is a safe product.  The same precautions must
be observed when using either one.  However, the technician must be aware of several differ-
ences in the handling of R-410A.

When the cylinders containing Refrigerant 410A are sitting upright, the valve will re-
lease liquid refrigerant.  As you can see in Figure 1, there is a dip tube in the tank reaching
to near the bottom of the cylinder.  To charge with vapor, turn the cylinder upside down as
shown in Figure 2.  For cylinders made after 2/99, turn the cylinder upside down as shown in
Figure 1A for liquid and upright for vapor as shown in Figure 2A.

Refrigerant cylinders containing Refrigerant 410A are ROSE colored for identification.

Refrigerant cylinders should never be stored at 125°F or higher temperatures.

Never charge any refrigerant cylinder to greater than 80% of its capacity.  This was true for
Refrigerant 22 and is also true for Refrigerant 410A.

Refrigerant 410A boils at -62.9°F. when released to atmosphere.  This is twenty degrees colder
than Refrigerant 22.  The danger of frostbite is much greater on exposed skin.  Wear gloves
and protect your eyes with safety glasses at all times.

This refrigerant, like Refrigerant 22, is low in toxicity but it can still be harmful to humans as it
displaces oxygen.  Since it is heavier than air, it will form puddles in low places.  Use adequate
ventilation near equipment that is leaking.

Refrigerant 410A is classified as non-flammable.  Like Refrigerant 22, when mixed with air
under pressure it can ignite.  Make sure the system is without pressure before using a torch for
a repair.
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The Test Pressure of cylinders is defined as 2 times the rated service pressure. Example, a
BA400 is rated at 2 times 400 or 800 PSIG. A BA300 is 2 times 300 or 600 Test Pressure. A
DOT 39 is 260 times 2 or 520 PSIG Test Pressure.

The Department of Transportation requires these cylinders to have a safety device which will
relieve containers contents between 75% and 100% of the test pressure. Minimum relief pres-
sure settings for BA400 cylinders is 600 PSIG up to a maximum of 800 PSIG. Minimum relief
pressure settings for a BA300 cylinder is 450 PSIG up to a maximum of 600 PSIG. Minimum
relief pressure settings for a DOT 39 is 420 PSIG up to a maximum of 560 PSIG.

The Department of Transportation specifies that no product with a saturated pressure at 130°F
be placed into a cylinder where the refrigerant pressure is greater than 5/4 of the service
pressure. For example, a BA400 cylinder has a service pressure rating of 400 PSIG divided by
4 times 5 has a pressure rating of 500 PSIG. R-410A at 130 degrees has a pressure of 473
PSIG. This pressure is below the 500 PSIG DOT requirement.

The BA300 cylinder has service pressure rating of 300 PSIG. 300 PSIG divided by 4 times five
gives us a pressure rating of 375. R-22 has a pressure of 296 PSIG at 130°F making it safe for
a BA300 cylinder to contain R-22.

The DOT 39 cylinder has a service pressure rating of 260 PSIG. 260 divided by 4 times five
equals 325 PSIG. This pressure is still above the R-22 pressure of 296 PSIG at 130 degrees.
Therefore, R-22 can be stored in a DOT 39 cylinder.

OK, so what does all of this mean? Follow the manufacturers recommended storage and
handling information for refrigerants. These requirements include:

• Never expose refrigerants to temperatures in excess of 125°F.

• Keep refrigerant cylinders out of direct sunlight.

• Do not ever overfill your recovery cylinders or try to refill disposable refrigerant cylinders.

• Always properly secure refrigerant bottles when transporting.

• And most importantly, stay informed by always referring to the latest Material Safety and
Handling information as provided by the chemical manufacturers.
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Recovery cylinders used with Refrigerant 410A are not the same cylinders used for
Refrigerant 22. Refrigerant 410A recovery cylinders are constructed and tested to
higher pressures, 400 PSIG (Pounds to the Square Inch Gauge).

Since the vapor pressure of Refrigerant 410A is from 50% to 70% higher than Refrig-
erant 22 at the same temperature, service hoses, manifolds and gauges are all
constructed to withstand higher pressures. See Figure 3 for the gauge faces.

The oils used with the alternative refrigerant are also different. The oil used with
the HCFC refrigerants such as 22 was mineral oil based. The oil used with
Refrigerant 410A is a synthetic oil called POLYOLESTER, abbreviated POE. This
oil requires special handling. Since it is hygroscopic in nature, (it picks up moisture
from the air), it must be kept sealed until used. Liquid line driers must be changed
whenever the system is opened for service. A good vacuum cannot adequately
remove the moisture from the synthetic oil as it did from a mineral oil based
lubricant.

The only system additive that may be used is AcidAway. This additive has ONLY
been approved for Refrigerant 22, when used in accordance with the
manufacturers’ instructions. All other additives are discouraged and are not recom-
mended.

The last caution will seem unusual to the technician. Synthetic oil will attack many
materials used in roofing. When service is required on equipment mounted on a
roof, the surrounding roof must be protected from oil spray or spills. A plastic
covering or tarp must be spread around the work area. This caution must be taken
seriously! Wiping up spilled oil will not stop it from causing long term damage to
roofing materials.

SYSTEM CHARGING USING R-410A

Charging systems with refrigerants which are classified as AZEOTROPIC, such as
R-410A, require special technique. The blended refrigerants may tend to separate
when charging is done with only the vapor. This may lead to FRACTIONATION,
when the refrigerants in the blend do not boil off at the exact same temperature.
Fortunately, R-410A has a well-matched pair of refrigerants. The difference in
boiling points is less than a degree. This means that for our purposes the
refrigerant does not require you to calculate the temperature difference known as
GLIDE. - For all our work, the refrigerant will have a single boiling point for each
pressure.

The use of liquid in charging is not new. We have charged the high side of the
system with liquid for many years. Charging the low side with liquid will require the
use of a special charging metering device. A Chargefaster (CH200) by Watsco or
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its equivalent must be used.  This device allows the refrigerant to be taken from the cylinder as
liquid but puts it into the system as a vapor.  Remember, the refrigerant cylinder will dispense
liquid when it is upright because of the cylinder dip tube on cylinders manufactured before Feb.
1999.  The cylinder must be inverted, if manufactured after Feb. 1999, to obtain liquid for
charging.  To dispense vapor directly, you must turn the cylinder on its top.

The subcooling method will be used when an expansion valve (TXV) is installed in the system.

In this method of charge adjustment, an accurate reading of the temperature of one of the
refrigerant lines is required.  The standard service thermometer is not accurate or fast enough
to properly react.  An electronic temperature tester, such as an Annie A-8 or equivalent, should
be used.  The sensing element must be tightly connected to the tubing and insulated from the
ambient air.  The charts for charge adjustment will be found in the equipment and the service
literature for the product.

While charging the system, allow sufficient time for the system to react to the adjustment
before adding or removing charge.

REFRIGERANT 410A DATA

The charts to be used with Refrigerant 410A, (Figure 4), will show the dramatic difference in
pressure from the Refrigerant 22 pressures.

• The typical pressure for 41°F with R-22 is 70 PSIG (Pounds per Square Inch Gauge).  With
R-410A, it is 120 PSIG.  This would be representative of the temperature in the evaporator
of a properly functioning air conditioner.

• The pressure for 130°F of R-22 is 300 PSIG.  For R-410A, it is 475.6 PSIG. This tempera-
ture would be representative of the conditions in the condenser of an air conditioner on a
hot day.

If you bring your refrigerant cylinder into the house overnight to check your gauges, with a
temperature of 74°F, you will read 130 PSIG for R-22 but 216 PSIG for R-410A.

At the same temperatures, the pressures for R-410A are 50% to 70% higher than the
R-22 pressures.

The Subcooling chart shown in Figure 5 will help you to make the decisions when charg-
ing units equipped with thermostatic expansion valves (TXV).  Since the valve controls
the superheat, subcooling must be used to determine the correct charge level.
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R-410A Temperature & Pressure Chart

-60 1.2
-55 3.4
-50 5.8
-45 8.6
-40 11.6
-35 14.9
-30 18.5
-25 22.5
-20 26.9
-15 31.7
-10 36.8
-5 42.5
0 48.6
1 49.9
2 51.2
3 52.5
4 53.8
5 55.2
6 56.6
7 58.0
8 59.4
9 60.9

10 62.3
11 63.8
12 65.4
13 66.9
14 68.5
15 70.0

16 71.7
17 73.3
18 75.0
19 76.6
20 78.3
21 80.1
22 81.8
23 83.6
24 85.4
25 87.3
26 89.1
27 91.0
28 92.9
29 94.9
30 96.8
31 98.8
32 100.8
33 102.9
34 105.0
35 107.1
36 109.2
37 111.4
38 113.6
39 115.8
40 118.0
41 120.3
42 122.6
43 125.0

44 127.3
45 129.7
46 132.2
47 134.6
48 137.1
49 139.6
50 142.2
55 155.5
60 169.6
65 184.6
70 200.6
75 217.4
80 235.3
85 254.1
90 274.1
95 295.1
100 317.2
105 340.5
110 365.0
115 390.7
120 417.7
125 445.9
130 475.6
135 506.5
140 539.0
145 572.8
150 608.1
155 645.0

Pub No. 34-3400-01

TEMP R410 TEMP R410 TEMP R410

FIGURE 4
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R-410A Refrigerant

It is recommended that charging be done in the liquid phase.  When adding liquid refrigerant
into the low side of the system, a charge-metering device is recommended (WATSCO CH200,
or equivalent).  Allow ample time when adding refrigerant for the system to balance out, to
avoid having to recover refrigerant.

Existing Halide leak detectors do not work with R-410A.  Existing acid test kits do not work with
R-410A.  (New kits are being developed.)  Existing driers do not work with R-410A.  Note that
although R-410A does not deplete the ozone layer, all refrigerants must be recovered.

R-410A systems use POE oil, which is not compatible with the oils used in R-22 systems.  If
existing refrigerant lines are to be used with a R-410A system (assuming that the line sizes are
acceptable), they must be thoroughly blown out with dry nitrogen to remove the old oil.  Blow
vertical sections from top to bottom.

POE oils absorb moisture very quickly.  Keep container tightly closed, whenever possible, and
expose the system to the atmosphere as little as possible.  POE oils can also damage a roof, if
spilled.

Vacuum pumps cannot remove all of the moisture from POE oils.  Change the liquid line
drier anytime the system is opened to the atmosphere.

Suction line driers are to be left in the system for no more than 72 hours.  Use only liquid
and suction line driers approved for R-410A.

Since all current R-410A systems are expansion valve systems, the refrigerant charge is to be
checked by the subcooling method.

Maximum liquid line pressure drop with R-410A systems is 50 PSI (10° subcooling).  Recom-
mended suction line pressure drop (2°F) is 4.8 PSI (Round up to 5.0).

At this time, only matched systems are permitted with R-410A.  Both indoor and outdoor
units must be changed in a unit replacement.

R-410A boils at -62.9° at atmospheric pressure, so beware of frostbite!

Line set lengths and lift restrictions will be similar to those found in R-22 systems, as long as
the rise is limited to 60 feet and the length is 200 feet or less.  Tables on the following pages
show the line sizes.
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NOTES:

This chart illustrates the difference in required size of lines between R-22 and R-410A.  You will
note the liquid line is unchanged, but the suction line size may change.

Evacuation

Proper evacuation to 500 microns will remove moisture from an R-22/mineral oils system. How-
ever, evacuation to 500 microns will not sufficiently remove moisture from a system using POE
oils such as used with R-410A. To facilitate moisture removal with an R-410A systems utilizing
POE oil, the liquid filter drier must be replaced any time the refrigeration system is opened for
service.

Liquid Line Drier

All R-410A units require a liquid line filter drier.  The driers used with R-22 and R-410A systems
are different from one another. Specifically, R-410A systems use liquid line driers rated for mini-
mum working pressures of 60OPSIG. Desiccant material must be compatible with POE oils and
R-410A. Use of the wrong filter drier in R-410A systems may result in higher than acceptable
moisture levels.

5 Ton 4 Ton 3.5 Ton 3 Ton 2.5 Ton 2 Ton 1.5 Ton 1 Ton

R-22 1 1/8, 7/8 1 1/8, 7/8 7/8 7/8 3/4 3/4 5/8 5/8

R-410A 7/8 7/8 3/4 3/4 3/4 5/8 1/2 1/2

Liquid Line 3/8 3/8 3/8 3/8 5/16 5/16 1/4 1/4

Retrofitting R-22 to R-410A Indoor Coil

Retrofitting Existing R-22 Systems to R-410A

We have always recommended installing complete HVAC systems regardless of refrigerant
type.  The benefits of installing new approved indoor and outdoor split system combinations
are: maximum efficiency, optimum performance, and the best overall system reliability.

If you sell a retrofit job and the indoor section (air handler and coil) cannot be changed, some
of the previously installed indoor section components may be modified to be compatible with
R-410A.  Refer to Tables 1 and 2 for approved air handlers and coils.  Refer to Table 3 for
TXV kits.

When replacing any HVAC system, the existing refrigerant lines must be evaluated to deter-
mine if they are properly sized for the new system.

Line set lengths and lift restrictions will be similar to those found in R-22 systems.  This table
is shown for training only, and must be used only for that purpose.  For line sizing, use Pub #
32-3009 latest edition.  Part of this publication is in the Application Guide section of this
publication.
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Leak Detection

Warning! Never leak test a system with air and R-410A under pressure! At pressures above 1
atmosphere, just like R-22, mixtures of R-410A and air can be combustible.  R-410A and air
should never be mixed in tanks or supply lines, or be allowed to accumulate in storage tanks.
Leak checking can be performed safely with nitrogen or a mixture of R-410A and nitrogen. Use
a leak detector capable of detecting an HFC gas. Halide leak detectors will not work with R-
410A systems.

NOTES:
Copper to Copper:
Sil-Fos is probably the best material to use copper to copper as it requires no flux. It should not
be used for any joints that involve iron or steel as the phosphorous reacts with the iron to form
iron phosphate which is extremely brittle.

Copper to Steel:
Copper to steel requires the use of Easy-Flo 35 or 45 and a flux. The joint after brazing should
be wire brushed and tapped to break away any slag or scale that may form that has only tem-
porary bonding strength.

Commercially Available
Solders and Brazing Materials
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1. Run an acid test using the appropriate test kit for R-22/Mineral oil systems.

2. If the acid test shows good, then proceed with installing the new outdoor unit and retrofit-
ting the indoor coil. (Go to cleaning mineral oil section below)

3. If the acid test indicates acid, then treat this system as a burnout. (The indoor coil in this
case must be replaced in order to reduce opportunities for contaminants.  If possible re-
place line set and there will be no need for a suction line dryer).

4. A suction line drier must be temporarily placed in the system if the old refrigerant line set is
used.

5. Leave it in the system for no more than 72 hours.

6. If the system is a heat pump, lock the system into the cooling mode. If this cannot be done,
the suction line drier must be placed between the switchover valve and the compressor.

7. After 72 hours perform another acid test using an R-410A/ POE test kit. If the acid test is
OK, remove the drier, and replace the liquid line drier.

8. If acid is still present, repeat the process until the acid test checks out OK.

When no acid is present, perform the following steps:

CAUTION: For this step the service person must wear safety  goggles and rubber gloves
to eliminate the risk of getting oil and debris in eyes and on skin.

After the line set, the indoor unit/indoor coil, and the refrigerant flow device are verified to be
properly sized and matched, the existing line set and coil must be cleared of as much mineral
oil as possible.

The procedure for clearing unwanted mineral oil:

1. With the outdoor unit uncoupled, blow the existing line set and coil out with dry nitrogen.

2. The indoor coil may require removal in order to purge all existing oil from the coil.

3. All oil must be captured! Special care must be provided in order to protect the building
owner’s property from oil spray.

4. Recovered oil must be sent to a certified recycling center.

Retrofitting R-22 to R-410A Indoor Coil
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Retrofitting R-22 to R-410A Indoor Coil

Air handlers*

Air handlers that can be converted for use with
R-410A are similar in construction to today’s pro-
duction units that use R-22 refrigerant. To retrofit
one of these air handlers to R-410A, the only
change that will be necessary is a change in
metering devices. (FCCV OR TXV) Table 1 lists
the air handlers that are approved for retrofit from
R-22 to R-410A. This table also tells you what
must be done to retrofit the air handler’s coil.

TABLE 1

Coils*

Table 2 lists the evaporator coils that have been
approved for retrofit from R-22 to R-410A. The
table also tells you what metering device
changes are required.

TABLE 2

Capillary Tube Models have a "2" in the 9th digit.  Air handlers and
coils using capillary tubes may not be used with R-410A condens-
ing units/heat pumps.

Any unit model number not listed is not approved for use with
R-410A

Table 3 lists the R-410A TXV Kit requirements for split system air
conditioners.

TABLE 3

* CHECK WITH YOUR DISTRIBUTOR FOR THE LATEST REVISED LISTING OF APPROVED R-410A RETROFIT MATCHES.
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A retrofitted system will function, however, may not
be rated in accordance with ARI Standard 210/270

A014-RHTIWESUROFSRELDNAHRIADEVORPPA

lioC tiforteRderiuqeR

4C-AXT
rotinuroodtuohtiwdeppihSVCCF

tikVXTYA4

5C-AXT tnemecalpeRVXTseriuqeR

4C-CXT
rotinuroodtuohtiwdeppihSVCCF

tikVXTYA4

5C-CXT tnemecalpeRVXTseriuqeR

4D-CXT
rotinuroodtuohtiwdeppihSVCCF

tikVXTYA4

5E-CXT tnemecalpeRVXTseriuqeR

3S-CXT tnemecalpeRVXTseriuqeR

4A-HXT
rotinuroodtuohtiwdeppihSVCCF

tikVXTYA4

3P-HXT
rotinuroodtuohtiwdeppihSVCCF

tikVXTYA4

XIRTAMVXTA014-R
EGANNOT TIKVXTA014-R

NOT5.2-1 AA0381A3HVXTYA4
NOT4-3 AA4563A3HVXTYA4
SNOT5 AA0606A3HVXTYA4

XIRTAMVXT
rebmuNledoM rebmuNtraPVXTA014R

S/E130CXT 06370LAV

S/E630CXT

92960LAVS/E730CXT

S/E450CXT

SC060AXT/CXT

03960LAVSC160AXT/CXT

S/E560CXT

A retrofitted system will function, however, may not
be rated in accordance with ARI Standard 210/270

XIRTAMREBMUNTRAPVXT

ledoM
rebmuN

VXTA014R
rebmuNtraP

ledoM
rebmuN

VXTA014R
rebmuNtraP

31P810EWT

05370LAV

31P840EWT

15370LAV31P420EWT 31E040EWT

31P030EWT 31E940EWT

31E130EWT

31P630EWT

62760LAV

31P060EWT

72760LAV31P240EWT 31P360EWT

31E730EWT 31E560EWT
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41C-EWT
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tikVXTYA4

51C-EWT tnemecalpeRVXTseriuqeR

31P-EWT tnemecalpeRVXTseriuqeR
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FVT
rotinuroodtuohtiwdeppihSVCCF
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B-VWT
rotinuroodtuohtiwdeppihSVCCF

tikVXTYA4

B-HWT
rotinuroodtuohtiwdeppihSVCCF

tikVXTYA4



SERVICE BULLETIN

A service bulletin explaining the company’s position on the future phase-out of Refrigerant 22
has been included for your information.
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R-410A SPLIT COOLING UNITS ONLY



R-410A SPLIT HEAT PUMP UNITS ONLY
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