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Foranel34a

I:bran@ 134ais an HFC, zero

ozone depletion potential (ODP)
refrigerant with properties very similar
to R-12. It can be used both as a pure
refrigerant in a number of traditional
R-12 applications, and as a component
in refrigerant blends targeted for

R-502 and R-22 applications.

Compressor and system manufacturers
are selling new equipment that has been
specifically designed for R-134a.

In addition, laboratory testing and field
trials have confirmed that R-134a will
work in the retrofit of many existing

R-12 and R-500 installations.

New Equipment

Applications that have successfully
made the transition from R-12 to
R-134a include automotive air
conditioning, specialized air
conditioning or climate control
applications, positive pressure
centrifugal chillers, medium tempera-
ture commercial refrigeration,
refrigeration appliances, refrigeration
plants, and transport refrigeration.

Retrofit

Applications where R-134a is being
proven reliable for retrofitting R-12

systems include R-12 centrifugal chillers,
semi-hermetic, reciprocating, and screw
refrigeration applicationgndustrial
refrigeration plants, automotigystems
and some hermetic compresagipli-
cations. Se®etrofitting with Forane
134asection for more considerations.

This brochure has been designed to
give a broad background of properties
and technical considerations to help
you determine if Forane 134a will
meet your CFC alternative needs.

Performance of Forane ©134a in New Equipment

Lubrication

For all R-134a applications, lubrica-
tion is a very important consideration.

* Miscibility between refrigerant and
oil is critical for most equipment
designs. Miscibility is required to
ensure oil return to the compressor.

* R-134a is not miscible with mineral
oils. Polyolester (POE) lubricants and
poly alkylene glycol (PAG) lubricants
have been recommended by various
equipment manufacturers for use with
R-134a.

* POE and PAG lubricants are hygro-
scopic and will absorb moisture quick-
ly. They must be handled properly to
avoid prolonged exposure to air.

Generally, new equipment will be
shipped by the manufacturer with a

compatible lubricant already charged.
All of the manufacturer's recommen-
dations should be followed.

System Performance

Climate control

Chillers and specially designed A/C
systems have been engineered to use
R-134a while providing energy
efficiency equivalent to R-12.

» Manufacturers have successfully
introduced products for mobile air
conditioning and positive pressure
chillers using R-134a.

Refrigeration
Low temperature
* At lower evaporator temperatures

(below 24°F), the pressure ratio of
R-134a rises in relation to R-12, and

the capacity may drop off significantly.
Check with equipment manufacturers
for specific recommendations regarding
the use of their equipment with R-134a
at lower application temperatures.

Medium and high
temperature applications

¢ R-134a can be used in most medium
and high temperature R-12 applications.

* An ideal theoretical cycle analysis using
the thermodynamic properties of R-134a
shows a slight decrease in capacity and
efficiency. When improvements such as
liquid subcooling are introduced into the
equation, the performance of R-134a
becomes equal to that of R-12. These
improvements are being taken advantage
of by equipment manufacturers.

Retrofitting with Forane © 134a I

When retrofitting R-12 systems to
R-134a, it is necessary to replace the
existing lubricant with POE oil, except in

some automotive retrofit applications (see
Automotive A/C). In most cases the min-
eral oil or alkylbenzene oil levels must be

reduced below 5% dfie new POE
charge. Check with OEMer any spe-
cific recommendationggarding oils or
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procedures. The most popular method of
oil flushing is to remove as much of the
existing lubricant as possible, add POE,
and run the system on R-12 for some
time. When the residual oil concentra-
tion is appropriate, change oil, refriger-
ant, and filter driers one last time.

Retrofit Applications

Centrifugal Chillers

R-12 chillers that are retrofitted

to R-134a will generally suffer in
capacity and efficiency if no changes
are made to the equipment.
Manufacturers of chillers will provide
engineering recommendations and
retrofit kits to ensure the best
performance from their equipment.

Automotive A/IC

R-134a is the only alternative approved
by OEMs and service organizations

for use in retrofitting automotive air
conditioning systems.

Some OEMs have recommended that
the existing mineral oil be left in the
system and that an additiochBrge of
PAG or POE be added for proper oil
return. This makes R-134a auto retrofits
quick and easy. See OEM for specific
details and material compatibilities.

Refrigeration

Larger refrigeration systems can be
successfully retrofitted if the following
factors are considered:

* Lubricant Flushing— most refrigeration
systems require less than 5% residual

mineral oil before retrofitting to R-134a.

» Compatibility of materials must be
checked. Any materials that will cause
leaks or failure of systems must be
replaced.

* Application Temperature Range —

the performance of R-134a should be
evaluated at the application tempera-
ture to confirm if it should be used.

Small hermetic

Since it is difficult to flush the oil in a
hermetic system, it is recommended
that R-134a not be used to retrofit.
Instead, we recommend 409A (FX-56)
which can be used with the existing
system oil for most cases (see 409A
section).

Foran@ 404A (FX-70) is a zero
ozone depletion potential (ODP),
near azeotropic blend of HFC
refrigerants R-125, R-143a and
R-134a. Forane 404A is formulated
to closely match the properties of
R-502, that makes it useful for a
variety of medium and low
temperature refrigeration
applications.

New Systems

Forane 404A has been approved by
most refrigeration compressor and
system manufacturers for use in new
refrigeration equipment. Applications
where R-404A equipment is available
include food display and storage cases,
cold storage rooms, ice machines,

transportation, and process refrigeration.

Retrofit

Forane 404A can be used to retrofit
many existing R-502 systems. The
physical and refrigeration properties
of the blend cause it to behave much
like R-502 when used in a retrofit;
however, it is not intended to be a
direct, “drop-in” service fluid for
R-502 systems.

Common refrigerants used in the past
were either single component
refrigerants, or azeotropic blends that
behaved as a single component when
used in refrigeration systems. Near
azeotropic blends, such as R-404A,
will behave almost the same as
azeotropes, such as R-502, for all
practical purposes.

The temperature glide of R-404A s
less than 1.5°F. In most systems, this

glide is not noticeable compared

to normal temperature changes due
to pressure drops. Equipment
manufacturers indicate potential
influences from R-404A's glide on
given applications.

R-404A will not change significantly
in composition due to fractionation.
There will, however, be a slight dif-
ference in composition in the vapor
phase, which is in equilibrium with

liquid (such as in a cylinder).

For this reason Forane 404A should be
removed from the cylinder as a liquid
during charging operations. In
situations where vapor is normally fed
to the system, a valve should be
installed in the charging line to flash
the liquid to vapor during charging.

Our testing shows that most system
leaks are not a problem. Top off the
system as you would with R-502.
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Use of Forane ® 404A in New Refrigeration Systems

Performance

and selecting compressors and other

is the same as it has always been for
R-502. The compressor capacity, line
sizes, etc. will be chosen properly to fit
the needs of the job. Operating experi-

ciency in R-404A installations compared
to historical R-502 performance.

In new installations, the process for sizing

system components for use with R-404A

ence has shown no significant loss of effi-

Lubrication

R-404A requires a POE lubricant to
ensure complete miscibility between
oil and refrigerant. Miscibility is
important for oil return to the compres-
sor, especially in larger systems with long
runs of piping. Manufacturers supply
equipment with the proper lubricant
already charged, or provide specific
recommendations on the type or brand
of lubricant to be installed in the field.

Material Compatibility

New systems are constructed with
materials that are compatible with
R-404A. Follow manufacturers’
recommendations regarding materials
that are to be installed in the field. Most
new driers, sight glasses and system
components should be rated for new
HFC refrigerants.

Retrofit projects should be included
as part of an overall refrigerant

can be used in the retrofit of many

following considerations:

management program. Forane 404A

existing R-502 installations, with the

Lubrication
R-404A is not miscible with existing

lubricants used in R-502 systems. The

mineral oil will need to be replaced
with a POE lubricant to a residual
mineral oil level less than 5%. Failure

to do this can cause system waxing or

system inefficiencies.

Considerations for Retrofitting R-502 Systems for Use with Forane ® 404A

Pressure Relief

Due to higher operating pressures
associated with the use of Forane
R-404A as opposed to R-502, OEM
product specific retrofit requirements
should be consulted for any and all
pressure relief modifications and/or
requirements.

Forane40/C

orané 407C is a zero ozone

depletion blend of HFC refriger-
ants R-32, R-125 and R-134a. It has
been formulated to closely match the
properties of R-22, and will be used
for many air conditioning and refrig-
eration applications in either new
equipment or in retrofitting existing
R-22 installations. This brochure pro-

and technical information to help

air conditioning and refrigeration
requirements.

vides a broad description of properties

determine if Forane 407C meets your

New Systems

Applications include residential and
other unitary air conditioning, non-
flooded evaporator chillers, and com-
mercial refrigeration. Since R-407C
has similar properties to R-22, it will be
possible (with few modifications) to

use the new blend in the same equip-
ment designed for use with R-22 today.

Retrofit

R-407C can also be used to retrofit exist-
ing R-22 systems. The blend should not

be used, however, as a direct, “drop-in”
service fluid. In addition, this blend
should not be used in centrifugal chillers
or other equipment that uses a flooded
evaporator because of the high tempera-
ture glide (9-12°F for most applications)
and fractionation behavior within the
system. (See “Zeotropic Blends: Definition
of Terms” in the Forane 409A section.)

Lubrication

The HFC refrigerant components in
R-407C will not be compatible with the
mineral oil or alkylbenzene lubricants




present in most R-22 systems.

POE lubricants must be used with
R-407C. When retrofitting, a lubricant
flush procedure will be necessary to
lower the original oil content below
5%. New R-407C equipment will be
charged with the OEM recommended
lubricant, ready to use with R-407C.

Charging

If a leak were to occur in a cylinder, or
in the vapor space of a system at rest,
fractionation of the blend may cause a
permanent change in the composition
of the refrigerant charge.

For this reason Forane 407C should
be removed from the cylinder as a

liquid during charging operations. In
situations where vapor is normally fed
to the system, a valve should be
installed in the charging line to flash
the liquid to vapor while charging.
(Follow charging instructions on the
cylinder.)

Retrofitting with Forane 407C

Although the properties closely match
R-22, R-407C is not suitable for use in
all R-22 systems. We recommend retro-
fitting only positive displacement, direct
expansion refrigeration and air condition-
ing equipment with R-407C. In all cases,
the mineral or alkylbenzene oil must be
flushed from the system and replaced
with an approved POE lubricant. Consult
any manufacturer’s guidelines for addi-
tional consideration.

Retrofitting Procedures

1. Gather baseline data from the system
using R-22.

2. Recover the existing R-22 charge.

3. Drain the original oil from the system.
Recharge using an approved POE
lubricant.

4. Recharge the system using R-22 and
run the system to circulate the new
lubricant.

5. Recover the R-22 charge again and
check the residual oil content of the
lubricant. The amount of the original
lubricant in the POE must be below 5%.

6. Repeat steps 3-5 until the lubricant
charge is greater than 95% POE. At this

point standard maintenance should
be performed on the system, such as
replacing the filter-drier and fixing any
leaks that have been located.

7. Evacuate the system using a deep
vacuum (less than 500 microns).

8. Charge the system with R-407C. Be
sure to remove the refrigerant from the
cylinder as a liquid.

9. Start the system and adjust controls
and/or charge until desired operation is
achieved. Label the system to identify
the R-407C charge and the lubricant
used.

Foraneé408A

Forane 408A (FX-10) is a low ozone
depletion potential (ODP), near-
azeotropic blend of HCFC 22 and
HFC refrigerants R-125 and R-143A.
Forane 408A has been added to the
Forane family of refrigerants to pro-
vide a convenient and reliable retrofit
solution for medium and low tempera-
ture refrigeration systems that are

currently using R-502 and mineral or
alkylbenzene oils.

Use Forane 408A
to Retrofit R-502 Systems

Forane 408A can be used to retrofit
many existing R-502 systems. R-408A
has been blended to closely match the

physical and refrigeration properties of
R-502 because the equipment being
retrofitted was designed for R-502.
R-408A should not be mixed with
R-502 or used to top off existing
systems. (See Considerations for
Retrofitting R-502 systems)




Use Forane® 404A
for New Low and Medium
Temperature Systems

Forane 408A is not intended for use in
new equipment. Refrigeration
applications that were previously

designed to use R-502 can now

be specified to use a long term
alternative HFC blend, Forane

404A. Manufacturers are making
compressors and refrigeration systems
available for use in food display and
storage cases, cold storage rooms, ice

machines, transportation, and process
refrigeration.

This section has been designed to give
a broad background of properties and
technical considerations to help you
apply Forane 408A to your
refrigeration needs.

Considerations for Using Near Azeotropic Blends

Common refrigerants used in the past
were either single component
refrigerants or azeotropic blends that
behaved as a single component when
used in a refrigeration system. Near
azeotropic blends such as R-408A
will behave almost the same as
azeotropes such as R-502, for all
practical purposes.

* The temperature glide of R-408A is
less than 1.TF. This glide is usually
not noticeable compared to normal
temperature changes due to pressure
drops across the tubing. Manufacturers
in general have not indicated any
special considerations for low-glide
blends in normal retrofit applications.

* R-408A will not significantly

change in composition due to
fractionation, so recharging is not a
problem. There will, however, be a
slight difference in composition in the
vapor phase, which is in equilibrium
with liquid such as in a cylinder.
R-408A should therefore be transferred
to charging equipment or systems
from the cylinder as a liquid.

Considerations for Retrofitting R-502 Systems for Use with Forane © 408A

Retrofit projects should be included
as part of an overall refrigerant
management program. Forane 408A
can be used in most existing R-502
installations, with the following
considerations:

Performance

In most retrofit applications, R-408A
capacity and efficiency are slightly
higher than R-502. The compressor,
line sizes, and other components will
not need replacement, and should
operate the same with R-408A as they
did with R-502.

Lubrication

R-408A is capable of being used with
mineral oil, alkylbenzene oil, or

POE lubricants. Systems that operate
with R-502 and mineral oil, and that
show adequate lubricant return to the
compressor may continue to use min-
eral oil with R-408A. Alkylbenzene
and/or POE may be used alone or in
combination with mineral oil in order
to improve lubricant miscibility and
return to the compressor. Consult
any manufacturer’s guidelines for
additional recommendations.

Material Compatibility
CheCkATOFINA Chemicals, Inc.|

retrofit literature and obtair
recommendations from equipment
manufacturers regarding compatibility
of materials with R-408A. Replace
any materials not acceptable

for use with R-408A. Generally,
materials compatible with

R-22 can be used for R-408A.

|
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Retrofit Procedure

1. Gather baseline data from the
system while still operating on R-502.

2. Leak check system to identify
necessary repairs.

3. Recover existing R-502 charge.

4. If necessary, remove mineral oil
and replace with alkylbenzene or POE.

5. Replace filter driers.

6. Evacuate system using a deep

vacuum (at least 250 microns).

7. Charge system with R-408A using

liquid phase only. (Approximate charge
will be 85-90% of R-502 charge.)

8. Properly mark and identify
R-408A refrigerant charge for the
retrofitted system.

9. Start system and adjust expansion
device if necessary.

Forané409A

Foran@ 409A (FX-56) is a low
ozone depleting blend of HCFC
refrigerants R-22, R-124, and R-142b.
Forane 409A is formulated to closely
resemble the properties of R-12.

Retrofit

Forane 409A is an alternative refrig-
erant blend for retrofitting R-12 and
R-500 medium and low temperature
refrigeration systems. These systems,
which typically contain a hermetic or
semi-hermetic compressor, are used
in commercial food storage,
vending/beverage machines, ice
machines, and transport refrigeration.

R-409A provides a slightly higher
capacity than R-12 and R-134a in
lower temperature applications.

Lubrication

For intended applications, R-409A is
sufficient for use with mineral,
alkylbenzene or POE oils. Miscibility
is important for proper oil return to

the compressor. Charging the existing
lubricant is not required in most cases.
(SeeRetrofitting with R-409Aater in

this section.)

Charging

If a leak were to occur in a cylinder
or in the vapor space of a system at
rest, fractionation of the blend may
cause a permanent change in
composition of the refrigerant charge.

For this reason, Forane 409A should
be removed from the cylinder as a
liquid during charging operations. In
situations where vapor is normally
fed to the system, a valve should be
installed in the charging line to flash
the liquid to vapor while charging.

Testing has shown that for those sys-
tems at rest, four to five 20% vapor
leaks/ recharges are allowable before
system performance might be affected.
Leaks while a system is running, or on
the liquid side, should not be a prob-
lem and can be topped off.

Follow charging instructions on the
cylinder. The approximate R-409A
charge for most applications will be
85-90% of the original (R-12) charge.

Performance

Evaporator pressures using R-409A are
similar to operating pressures for R-12.

High side pressures will typically be
15 to 25 psi higher than the pressure
seen with R-12.

Equal or better heat transfer
characteristics are obtained using
R-409A. The temperature glide seen
with R-409A is not a problem in
most direct expansion evaporators
(see Figure 2).

This brochure provides a broad
description of properties and
technical information to determine if
Forane 409A meets your system’s
needs.




Zeotropic Blends: Definition of Terms

Since Forarfe409A and 407C are
zeotropic blends, it is important to
understand the terms Bubble Point,
Dew Point, Fractionation, and Glide.

R-409A (°F) | R-22 |R-124 |R-142h
Dew |Bubble | (°F) | (°F) | (°F)
(vapor)| (liquid)

7.5 -7.5 | -20.0| 33.9| 39.8

TABLE 1: R-409A and component
saturation temperatures at 10 psig.

Bubble Point
(Saturated Liquid Temperature)

Bubble Point is the temperature at
which R-409A (at constant pressure)
begins to evaporate. In other words,
the Bubble Point is the temperature
where the first bubble of vapor
appears in the liquid R-409A. The
Bubble Point is equivalent to the
boiling point for single component
refrigerants. From Table 1, at 10 psig,
the Bubble Point for R-409A is
-7.5°F. The graph in Figure 1 plots
the Bubble temperatures for various

pressures. The Bubble Point tempera-

ture is indicated in Figure 1 as point 1.
At operating conditions to the left of
the Bubble Point line, the refrigerant
is a subcooled liquid.

Dew Point
(Saturated Vapor Temperature)

Dew Point is the temperature where
condensation begins (at constant
pressure), which corresponds to the
condensation point of a single
component refrigerant. This is also
the temperature at which the last
droplet of liquid evaporates and
saturated gas exists. Table 1 lists the
Dew Point temperature of 7.5°F at 10
psig. This point is shown as Point 2
in Figure 1. At operating conditions
to the right of this line, the refrigerant
is at a superheated vapor state.

Bubble Point and Dew Point are used
to describe the behavior of zeotropic
blends in an evaporator and
condenser. “Boiling Point” is not
appropriate since the temperature of
the blend changes as it evaporates or
condenses.

Forane® 409A

Dew

® Point

0
=13 B 5 15 25
TEMPERATURE (°F)

FIGURE 1: R-409A pressure
temperature graph.

Fractionation

Fractionation is change in composition
of a refrigerant blend when it changes
phase from liquid to vapor (evaporation)
or from vapor to liquid (condensation).
For R-409A, fractionation occurs
between its Bubble arldew Points
(points 1 and 2 in Figure 13ince the
components of R-409A evaporate (or
condense) at different rates in the
evaporator (or condenser), the
composition of R-409A constantly
changes between the Bubble and
Dew Points. Once the temperature
passes the Dew Point (to the right of
the Dew Point line), the refrigerant is
in a superheated vapor state.

Glide

Glide is the difference in temperature
between the evaporator outlet and
inlet due to fractionation of the blend.
Theoretically, this can be calculated
by finding the difference between the
Dew and Bubble temperatures at con-
stant pressure. Actual measurements
may differ slightly, depending on the
state of the liquid refrigerant at either
end of the evaporator (or condenser).
Pressure losses through the evapora-
tor may also affect glide. At most
common system pressures, R-409A
has a temperature glide of 10-12°F.




Setting System Temperature Using Forane 409A I

It is important to gather baseline data, if
possible, prior to retrofitting systems
with new refrigerants such as R-409A.

Setting System
Temperatures

* From baseline data using R-12, take
the desired evaporator temperature
using R-12 and add’B. This gives the
Dew Point (vapor) temperature for
R-409A (outlet of evaporator). Théb
compensates for the glide across the
evaporator when using R-409A.

Example: Evaporator operating
temperature using R-12: B

10°F + 5°F (1/2 of 409A glide) =
15°F Dew Point (vapor) temperature

at evaporator outlet (if 0°F superheat).

* Using the Pressure/Temperature
Chart for 409A found on the back of
this brochure, the Dew Point (vapor)
pressure for R-409A at 15°F is 15.4
psig. This pressure is equal to the
suction pressure of the compressor.

» Notice that the vapor temperature of
409A at the outlet is higher than the
operating temperature of R-12.

In contrast, at the evaporator inlet

the temperature of R-409A (liquid) is
colder than R-12 operating condition.
The average temperature across the
evaporator is 10°F (see example
below).

Typical Behavior of Forane 409A in the Evaporator

Figure 2 lllustrates
Typical Conditions For
Achieving An Average
Evaporator Temperature
Of 10°F

[] At the expansion valve, R-409A is
close to a saturated liquid. For
example, if the pressure is 15 psig,
the saturated liquid temperature of
R-409Ais 0°F. Typically, evapora-
tor inlet temperatures run a few
degrees above saturation temperatures.

[] As the temperature increases,
R-409A begins to evaporate. The
resulting vapor that forms first
contains more of the higher pressure
component (R-22). As the vapor
separates from the liquid, the
remaining liquid shifts in composi-
tion toward the less volatile compo-
nents (more R-124 and R-142b than
R-22). As the composition of the

liquid (or vapor) changes, the
Bubble Point temperature (or Dew
Point temperature) of the remaining
refrigerant changes as well, causing
a temperature glide.

[] Fractionation continues as the less
volatile components (R-124, R-142b)
boil more rapidly along with the
remaining R-22. For R-409A vapor
at 15 psig, the temperature is 15°F.

(] 409A has completely evaporated
and has returned to its original
composition. The vapor is slightly
superheated, and the expansion
valve is controlled as normal.

The average evaporator tempera-
ture will be approximately 10°F
since the inlet will be slightly
higher than 0°F.

@

Bubble Point (Liquid)
Temperature

15 psig, >0°F

Colder (liquid)

)\ Note: These stages
are for descriptive
purposes only and
should not be used

Operating
Temperature
R-12: 10°F
409A: 10°F avg.

for actual locations

of liquid-vapor
separations.

Thermo

P——
e %

Expansion

Device

Dew Point (Vapor)

Warmer (vapor)

Temperature

@é.m

- !

15 psig, 15°F
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FIGURE 2: R-409A fractionation in the evaporator. Bubble and
Dew Point temperatures for 409A at 15 psig.




Retrofitting with Forane 409A I

Retrofitting R-12 systems to R-409Ais 2. Recover existing R-12 charge. 6. Charge R-409A refrigerant in the
recommended where R-134a is not 3. Mineral oil removal is not liquid phase only (approximately
practical. Systems where mineral oil necessary in most cases. If oil 85-90% of original charge).

removal is difficult are good candidates  yiscibility becomes a concern at 7. Properly mark and identify R-409A

for R-409A. These include vending/bev-  |ower temperatures (less than 0°F),  refrigerant charge on the system.
erage machines and transport, restaurant, il return can be improved by using

and home refrigeration systems. Retrofit 4t |east 30% alkylbenzene lubricant
projects should be included as part of an  yixed with mineral oil. R-409A is

8. Start system and adjust expansion
valve for proper superheat settings if

overall refrigerant management fully miscible with pure alkylben- applicable.
program. zene or POE lubricants.
Retrofit Procedures 4. Replace filter driers.
1. Gather baseline data from system 5. Evacuate system using a deep
using R-12. vacuum.
'orané 410A is a zero ozone Retrofit Lubrication
depletion potential (ODP) . . _
refrigerant for use as a replacement Due to the higher capacny'a'n d R'4.10A' as with qther HFC .
pressure of Forane 410A, it is not refrigerants, requires POE lubricant

for HCFC-22 in a variety of new
equipment applications. Forane 410A
is a near azeotropic blend consisting

recommended as a retrofit to existing  to ensure complete miscibility between
R-22 systems. Mandatory changes  ojl and refrigerant. Manufacturers of

of HECs R-32 and R-125. would need to be made fo existing R-410A equipment will supply
equipment to accommodate the equipment with the proper lubricant
New Systems higher capacity and pressures of already charged.

Forane 410A. Included in these

changes would be expansion valves, ~ Performance

compressors, condensers, and other  For new installations with properly

high and low side components. In charged equipment, line sizes, etc.,
situations where a retrofit would need  Forane 410A has shown to have a
to be performed, R-407C would be 5-6% higher Energy Efficiency

Forane 410Ais a suitable
replacement for new applications
that formerly operated with
HCFC-22. Many refrigeration and air
conditioning manufacturers have

equipment specifically designed for -0 ended due to its similarity Rating (EER) than R-22. Forane
R-410A. Applications where R-410A "0 oo 410A also has a higher capacity and
might be used include air condition- pressure than R-22, allowing for the
ing, chillers and commercial design of smaller, more compact air
refrigeration. conditioning equipment.
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ForaneBasic Property Dat
NN B

152.9 102.0 97.6 86.2 87.0 974 72.6
82.1 -14.9 -51.5% -46.1* -47 9% -30.1% -61.6%
0.40 0.33 0.34 0.29 0.30 031 0.26
91.29 75.31 65.17 71.12 66.31 75.91 67.66
362.8 214.0 161.6 187.2 182.6 224.2 162.0
5329 589.8 539.5 690.1 629.5 667.2 713.0
73.7 92.8 86.0 107.4 97.6 94.6 116.7
0.23 0.34 0.39 0.38 0.37 0.30 0.44
0.16 0.19 0.18 0.17 0.16 0.15 0.17
0.0 0.0 15 105 1.2 144 0.2
non non non non non non non
flammable flammable | flammable | flammable | flammable | flammable | flammable
0.014 0.000 0.000 0.000 0.026 0.050 0.000
0.02 0.33 0.96 0.34 0.77 0.38 0.34
Bl Al A1/AL1 Al/AL1 Al/AL1 Al/A1 A1/AL1
10 ppm 1000 ppm 1000 ppm | 1000 ppm | 1000 ppm | 1000 ppm | 1000 ppm

*Bubble Point Temperature
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