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CASE STUDY

Arkema’s Forane® 427 A Refrigerant — The Easy Retrofit”
Kazema Supply & Parts KSCC, Kuwait

BACKGROUND

As the HVACR industry continues to move
away from R-22 due o regulatory pressures,
Arkema's Forane® 427A refrigerant (R-427A)
has proven itself as an excellent, easy-o-use,
non-ozone depleting HFC refrigerant for air
conditioning, heat pump, and refrigeration
applications. Forane® 427A refrigerant is a
betfter match to R-22 than other refrofits over
a wide range of applications, offering close
capacity and pressures to R-22, with no oil
change required in many installations.

Kuwait City is located in a desert climate,
where summer temperatures regularly exceed
45°C (113°F), and temperatures over 52°C
[126°F) are not uncommon. Air-conditioning
and refrigeration are not luxuries but necessities
there. As an Arficle 5 country, Kuwait is
following the phase-ouf of R-22, according
to the timeline set forth by the Montreal
Protocal. lts allocation of this refrigerant is
scheduled to drop to 65% of the baseline in
2020. Thus, there is a growing need for

an R-22 retrofit refrigerant that is both
environmenfo”y friend|y and can perform in
a hot desert climate.

Kazema Supply and Parts KSCC is a leading
HVACR distributor serving three countries —
Kuwait, Bahrain, and Qatar. Headquartered
in Kuwait City, they have twelve sales outlefs
locations. Senior management at Kazema
was planning to transition their customers
away from R-22 but was concerned as fo
what refrofit refrigerant would perform well in
their high ambient temperature environment.

RETROFIT APPLICATION
Based on the performance characterisfics,
such as capacity, COP, pressures, and
discharge temperature, Forane® 427A —
The Easy Retrofit™ — was a better match to
R-22 than other retrofits, over a wide

range of applications. To confirm these
characteristics, Kazema agreed to a refrofit
trial, with live testing in Kuwait. In the summer
of 2018, Arkema retrofitted two units from
R-22 to Forane® 427A — The Easy Retrofit™.
The first was an 8+on Goodman rooftop
package unit, cooling a 72 sq. meter]
Kazema distribution and showroom. The
second was a 3.54on ducted split system,
cooling two (60 = 65 sq.meter] apartments.
The mineral oil was not changed in either
systems, since the distance from the
compressor fo the evaporators was relatively
close with only minimal elevation change

(< 2 meters). The results of the trial are
recorded in table 2 (on back).
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RESULTS TABLE 1

Average Molecular Weight (g/mol) 86.5 90.4
Normal Boiling Point (NBP) (°F) -41.5 -45.3
Latent Heat of Vaporization at NBP (BTU/Ib) 100.6 101.8
Critical Temperature (°F) 205.1 185.6
Critical Pressure (psial) 723.7 637.0
Density of Saturated Vapor @ NBP (lb/ff) 0.29 0.30
Density of Saturated Liquid @ NBP (Ib/ft) 74.3 70.5
Specific Heat of Saturated Vapor at NBP (BTU/Ib °R) 0.14 0.19
Specific Heat of Saturated Liquid at 77°F (BTU/Ib °R) 0.30 0.36
Ozone Depletion Potential (ODP) (CFC-11 = 1) 0.055 0]

Global Warming Potential (GWP) (100-yr) 1,760 2,024
ASHRAE Safety Group Classification Al Al

Occupational Exposure Limits (8 hr time/wt. Avg.) (ppm) 1,000 1,000

TABLE 2

Ambient 52 52
Head Pressure 309 319

Suction Pressure 104 100
Discharge Temperature 133 111
Suction Temperature 52 46

Supply Air 21 21
Return Air 26 26

The statements, technical information and recommendations contained herein are believed to be accurate as of the date hereof. Since the conditions and methods of use of the product and of the information referred to
herein are beyond our control, Arkema expressly disclaims any and all liability as to any results obtained or arising from any use of the product or reliance on such information; NO WARRANTY OF FITNESS FOR ANY
PARTICULAR PURPOSE, WARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, IS MADE CONCERNING THE GOODS DESCRIBED OR THE INFORMATION PROVIDED HEREIN.
The information provided herein relates only to the specific product designated and may not be applicable when such product is used in combination with other materials or in any process. The user should thoroughly
test any application before commercialization. Nothing contained herein constitutes a license to practice under any patent and it should not be construed as an inducement fo infringe any patent and the user is advised
to take appropriate steps to be sure that any proposed use of the product will not result in patent infringement. See SDS for Health & Safety Considerations.

Arkema has implemented @ Medical Device Policy regarding the use of Arkema products in medical device applications that are in contact with the body or circulating bodily fluids:
(http:/ /www.arkema.com/en/social-responsibility/responsible-product-management/medical-device-policy/index.html). Arkema has designated Medical grades to be used for such medical device applications.
Products that have not been designated as medical grades are not authorized by Arkema for use in medical device applications that are in contact with the body or circulating bodily fluids. In addition, Arkema strictly
prohibits the use of any Arkema products in Medical Device applications that are implanted in the body or in contact with bodily fluids or tissues for greater than 30 days. The Arkema trademarks and the Arkema
name shall not be used in conjunction with customers’ medical devices, including without limitation, permanent or temporary implantable devices, and customers shall not represent to anyone else, that Arkema allows,
endorses or permits the use of Arkema products in such medical devices. It is the sole responsibility of the manufacturer of the medical device to determine the suitability (including biocompatibility) of all raw materials,
products and components, including any medical grade Arkema products, in order to ensure that the final end-use product is safe for its end use; performs or functions as intended; and complies with all applicable legal
and regulatory requirements (FDA or other national drug agencies) It is the sole responsibility of the manufacturer of the medical device to conduct all necessary tests and inspections and to evaluate the medical device
under actual end-use requirements and to adequately advise and warn purchasers, users, and/or learned intermediaries (such as physicians) of pertinent risks and fulfill any postmarket surveillance obligations. Any
decision regarding the appropriateness of a particular Arkema material in a particular medical device should be based on the judgment of the manufacturer, seller, the competent authority, and the treating physician.

UL® is a registered trademark of Underwriters Laboratories, Inc.
Forane® is a registered trademark of Arkema and The Easy Retrofi
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