Low global warming replacement for

R404A, R507 and R22 in refrigeration

EXCLUSIVE USA MANUFACTURER AND DISTRIBUTOR
OF THE RS SERIES REFRIGERANTS

ComStar International Inc.

20-45 128 Street

College Point, NY 11356

Phone: (800) 328-0142

Fax: (718)353-5998

Email: customerservice@comstarproducts.com
Website: www.comstarproducts.com




RS-50 (R442A)

LOW GWP & HIGH EFFICIENCY DROP-IN
REPLACEMENT FOR R404A & R507

Extensive independent tests conducted on 6 refrigerants, including RS-50 (R442A), under identical conditions show
that RS-50 has the highest energy efficiency & cooling capacity at lower temperatures. The other refrigerants tested
were R404A, R507, R407F, R22 & R407A & were carried out by the University of Catalonia in Barcelona, Spain under
strictly controlled conditions.

At typical supermarket refrigeration conditions, RS-50 (R442A) showed the following comparative performances
compared to R404A, R407F & R407A:

Coefficient of Performance Cooling capacity
R404A +42% +49%
R407F +10% +18%
RA07A +21% +58%

Tests were also conducted under dynamic conditions which clearly demonstrated that RS-50 (R442A) shows a faster
pull-down time than any of the other refrigerants, especially at low temperature.

A specially constructed calorimeter was used for all these tests so that the results in terms of energy efficiency &
capacity could be legitimately compared. A summary of a series of tests taken at -35°C evaporating & +35°C
condensing temperatures are shown in the table below:

R407F R407A RS-50 R507 R404A R22
REF 1 REF 2 REF 3 REF 4 REF 5 REF 6
P evaporation 1.35 1.3 1.35 1.7 1.64 1.27
[bar]
P condensation
16.1 14.8 16.2 17 16.05 12.68
[bar]
P high / P low 11.93 11.33 12 10 9.78 9.98
Discharge
e 85 82 83 79 78 85
ﬁ{,’]‘"'”g eApacily 1252 935 1477 1090 992 1263
[F;‘\’,‘]"’er NPl 711 583 760 717 720 669
coP 1.76 1.6 1.94 1,52 1.37 1.89
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Further tests were undertaken to identify the pull-down times of these refrigerants, which showed that RS-50
(R442A) also had a faster pull-down time than any of the other refrigerants, especially at low temperature:

Comparison of Pull-down Times

At -20°C evaporating temperature, the pull-down times were found to be as follows:

Minutes % R404A
R407F 140 0
R407A 135 96
RS-50 (R442A) 110 78
R507 115 82
R404A 140 0
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UNIVERSITAT POLITECNICA
DE CATALUNYA

BARCELONATECH
Heat Engines Department

RS-50 (R442A)

A New Low Temperature Refrigerant

Summary

Independent tests were carried out on RS-50 (R442A) and five other refrigerants under identical conditions which
show that R442A is superior to all the refrgerants tested under typical refrigeration condition:

° Under dynamic conditions R442A shows a faster pull-down time than any other low available temperature

refrigerant.

. Under steady state conditions the COP of R442A is 44% higher than that of R404A and 10% better than that
of R407F.
. Under steady state conditions the cooling capacity of R442A is 52% better than that of R404A and 16%

better than that of R407F.

Abstract

Performance measurements on R442A (RS-50) in a calorimeter designed to emulate low temperature
refrigeration conditions clearly demonstrate that its energy efficiency and cooling capacity are superior
to those of R407F R407A, R404A, R507, and R22.

1. Aim

The Technical University of Catalonia (UPC) was asked to test the comparative performances of six
refrigerants for energy efficiency and other properties. The work was carried out in the University’s Heat
Engines Department where a suitable calorimeter was designed and built for these tests.

Two sets of trials were performed:

° Dynamic testing to compare the pull-down rates of the refrigerants.

° Steady state testing to compare the energy efficiencies and cooling capacities of selected
refrigerants.



2. Refrigerants

Six refrigerants were supplied to UPC of which five were provided as numbered samples only, and
specifically not identified in any respect to those conducting the tests. Consequently, the first set of trials
were in effect blind tests. The R404A sample was identified to enable the calorimeter to be
commissioned.

3. Calorimeter circuit

The calorimeter circuit for conducting the tests was designed specifically to operate at temperatures
down to -40°C.

Compressor
Model 1,5 HP K7.2X GELPHA reciprocating designed for R22

Condenser
Air-cooled
Model Tipo HRT/4-400-5PN

Expansion device
Danfoss TES2 valve designed for R404A or R507 with an external balance and fitted with a three port
distributor.

Evaporator and Cooling Load

The cooling load was a mixture of 25 L of propylene glycol and 17.1 L of water, contained in a 50 L
cylinder' and stirred magnetically to ensure good heat transfer and rapid approach to thermal
equilibrium. The evaporator consisted of three serpentine coils each 15m long wrapped around the
cooling load and contained within an outer cylinder. The narrow gap between inner and outer cylinders
was filled with an ethylene glycol/water mixture containing 3.66 L of each to provide good heat transfer
from the cooling load to the evaporator coils.

Measurements

All tests were carried out under the same conditions with the same refrigeration circuit and the same
monitoring equipment. Pressures were recorded with a Testo 570-2 logger; temperatures with a Testo
177-T4 logger fitted with four probes; and power consumption with Landis Gyr electricity meters.

4. Dynamic Tests

These tests were carried out to assess the ability of the pull down abilities of the refrigerants and also to
provide an initial assessment of their COPs. Each refrigerant was tested using the following method:

With the whole system initially at ambient temperature, the compressor was switched on and the system
monitored by recording the following pressures and temperatures:

Condensation and evaporation pressures.

Propylene glycol/water temperature.

Surface temperature of the outer cylinder at the bottom, middle and top.
Power consumption for each line of the 3-phase supply.

Suction Superheat

Because the identities of the refrigerants were unknown, except for R404A, when the tests were made,
the suction superheats could not be calculated using thermodynamic tables. Multiple temperature probes
attached to the evaporator were employed to establish the point in the evaporator where no liquid was
present and superheat started. The temperature difference between this point and the thermostatic
expansion valve bulb was determined to be the evaporator superheat and the valve was set to maintain
a superheat of 5°C to 7°C for all refrigerants tested.



After the tests had been completed the identities of the refrigerants were revealed, thus allowing the
temperature measurements logged with the Testo instrument to be compared with the temperatures
calculated from REFPROP using the recorded pressure data. The data collected was recorded and

analyzed in Excel. The following key parameters, characterising the performance of the system, were
calculated.

° The compressor power input (w) was obtained by summing the readings of the three meters.

° The refrigerant cooling power (h) was obtained from the enthalpy loss of the cooling load minus
the heat gain from the surroundings.

5. Steady State Trial

RS-50, R404A, R407F, R407A, R507 and R22 were tested under steady state conditions with the evaporator
operating at -35°C and the condenser at +35°C, again with suction superheats in the range 5 to 7 K. Since
the identities of the refrigerants were known for these tests, the superheat condition for each refrigerant
was determined using thermodynamic information from REFPROP.

The cooling capacities of the 6 refrigerants proved to be different so the heat flows into the heat load
and out from the condenser were controlled to maintain the temperatures at -35°C and + 35°C
respectively. For R404A the equipment proved capable of maintaining the desired evaporator
temperature, but the condenser needed to be throttled by restricting the air flow with card-board strips.
For R407F a 500W electric resistance heater was placed in the propylene-glycol/water heat load and less
throttling applied to the condenser air flow. For RS-50 the full condenser air flow was used and two 500W
heaters were placed in the load.

6. Results and Discussions

6.1 Dynamic Trial

The results for each refrigerant from the dynamic tests are summarised in the following tables. In this
report, the term “Cooling Capacity” refers to the rate at which heat is removed from the load and is thus
given in watts.? “Coefficient of Performance” (COP) is the ratio of the “Cooling Capacity” to the electrical
“Power Input”.

Table 6.1.1 COP

Temp°C | RA07F | R407A | T2 | RS07 | R404A | R22
-30 1.800 1.618 1.911 1.551 1.548 1.575
-20 2.385 2.144 2. 3533 2.056 2.052 2.087
-10 2.879 2.588 3.057 2.481 2.477 2.519

Table 6.1.2 Cooling Capacity (W)

Temp °C | R407F | R407A 'ngé\ R507 | R404A | R22
-30 1384 1336 1552 1323 1308 1388
-20 2245 2168 25| F 2147 2121 2252
-10 3353 3238 3761 3207 3169 3364




6.2 Steady State Trial

Table 6.2.1 summarises the results obtained under state conditions with the refrigerant nominally
condensing at +35°C and evaporating at -35°C.

Table 6.2.1

Refrigerant 1| Refrigerant 2 | Refrigerant 3 [ Refrigerant 4 | Refrigerant 5 | Refrigerant 6
R407F R407A R442A (RS-50) R507 R404A R22
o 1.35 1.3 1.35 1.7 164 | 127
(bar)
P condensation
16.1 14.8 16.2 14 16.05 12.68
(bar)
P high / P low 11.83 T1.33 12.00 10.00 9.78 9.94
Discharge
temperature (10 85 82 83 79 78 85
Cooling capacity (W) 1252 935 1477 1090 992 1263
Power input (W) 711 583 760 717 720 669
cop 1.76 1.6 1.94 1.37 1.37 1.89

! Dimensions; 40 cm x 20 ¢m radius

2In RSL literature capacity is often quoted as the suction specific volume in kW/m3, which is dependent
upon operating conditions but mainly independent of the equipment design. For calorimetric it is
more convenient and direct to compare the cooling powers of the different refrigerants.
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8 MURIESTON ROAD, HALE, ALTRINCHAM, CHESHIRE WA15 9ST
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RS-50 (R442A)

Low global warming & higher efficiency replacement for R404A
& R507

RS-50 has a Global Warming Potential (GWP) of less than one half of R404A together with a higher efficiency which
delivers energy savings & a lower contribution to global warming.

RS-50 can be used to replace R404A in both new & existing equipment. Mass flow of RS-50 is lower than R404A and
R507 so that reducing the opening of the expansion device may be required. No changes to other hardware are
necessary. A significant increase in energy efficiency compared to R404A and R507 can be expected. Users will achieve
a lower carbon footprint due to the lower direct GWP of the refrigerant & its inherent higher efficiency.

Replacement for R22 in refrigeration applications

RS-50 is a non ozone depleting and non flammable replacement for R22 in medium and low temperature refrigeration
applications. The efficiency and cooling capacity of RS-50 provides a close match for R22 in overall system performance.
Flow rate is identical to R22 which avoids the need to change or alter existing pipework.

Performance Characteristics

e Global Warming Potential less than e Effective at medium and low
half of R404A & R507 temperatures

e Suitable in OEM & retrofit applications e Good match for R22 in refrigeration
applications

e ASHRAE safety classification of A1
e Mass flow equivalent to R22 and

o Higher Coefficient of Performance considerably lower than R404A & R507

than R404A & R507
e Zero Ozone Depletion Potential

e Higher capacity than R404A, R507 &
R22

Non flammable & low toxicity



RS-50 (R442A)

Global Warming Potentials

Refrigerant Capacities
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Applications

Because the properties of RS-50 are similar to R404A, it is suitable for use in many of the applications where R404A
is commonly found including supermarket display cases, cold stores, freezers, , refrigerated transport, ice machines, cold
storage, transportation of foodstuffs, freezer cabinets, beer cellars, freeze dryers & environmental test chambers.

R22 is also used in many of these refrigeration applications where RS-50 can be a suitable replacement.

Lubricants

RS-50 is compatible with the same (POE) lubricants which are commonly used with R404A so that there is no need to
change the oil when converting from R404A to RS-50. When replacing R22 with RS-50, the lubricant should be changed
to a polyol ester oil.
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Safety

RS-50 is non flammable under all conditions of fractionation as per ASHRAE Standard 34. The components of RS-50
have been subjected to toxicity tests carried out by Alternative Fluorocarbons Environmental Acceptability Study

(AFEAS), and have been declared to be of low toxicity. RS-50 has been designated a refrigerant number of R442A by
the ASHRAE with a safety classification of A1. '

Servicing

Because RS-50 is a blend, it should be charged into the system in the liquid as opposed to vapour form. There is no
need to make hardware changes when converting from R404A to RS-50 other than reducing the opening of the
expansion device. Because RS-50 has a similar flow rate to R22. there is no need to adiust or chanae the expansion
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Compressor Special Calculation S

log p, h - diagram (R442A)
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Legend: Specific values of R442A:
1 ->2: Compressor(s) Critical temperature: 824 °C
2 ->4  Condenser Critical pressure: 476 bar(a)
4 ->11:  Expansion valve Boiling temperature at 1 bar(a): -48,7 °C

=k Evaporator Isentropic compression index (1 bar(a) / 0 °C): 1.14

Maximum overpressures of the compressor:
max. HP (high pressure side): 28 bar = 58 °C
max. LP (low pressure side): 19 bar = 41 °C

Application range

R407F VARICOOL 2KC-05.2Y ..4DC.5.2Y"
Air cocling - direct suction “SL(B)”

wre

Aoh <20 K tan < 0°C

| 3d

i ¥ o Evaporatng temperature [*C]

I 72 Mator2 tch Suction gas temperature [*C]

b tan =20°C Aton  Suction superneat [K]

; tc Condensing temparatura [*C]

L Adaticnal cooling

- Adaticnal coahing & imitad suction gas temperature

Appannl mits 400 6 2Y unen eguest e Ly e

18.02.2014 Page 2/4













& “1
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Conversion of R404A

Plant to RS-50 (R442A)
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1 the existing oils.

loss of refrigeration capacity.
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ual consumption. v 30% increase in energy performance
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v Modification of the floating LP setting by resetting
DIGITEL controllers using data from the RS-50
thermodynamic tables

IT PROFROID type CR55H6F50ZCA 1st FINDING:

sription of the installation




CASE STUDY
R442A (RS-50)

Qverheating: 8 °C
Environmental temperature: +10 °C.

Proposed solution:

Oriol Martinez:

"We have proposed a refrigeration system for a plant that uses RS-50
refrigerant gas. The system is made up of the central unit, the
condenser, the oil cooler, the tunnel and the new refrigeration piping
network.

The new refrigerant allows an increase of approximately 30% in cooling

capacity and with a GWP of 1888, the installation can be kept beyond
2020, as opposed to the R404A."

The tunnel was installed with RS-50 in January 2015, improving the following to
date:

R404A load recovery.

Draining and changing of POE oil.
Replacement of drying cartridges and oil filters.
RS-50 load equivalent to R404A.

Closing the expansion valves by 40%.

Modification of temperature set points, adapting them to the new gas






RS-50 (R442A)

REPLACES R404A AT S K FOODS
MIDDLESBROUGH

Blast chiller operating on RS-50 (R442A) which shows an increased energy
efficiency of 22% and a higher capacity of 14% compared to R404A.

S K Foods Ltd, a food manufacturer and a leader in the world of chilled snack food and ready meals, made a major
capital investment in 2010 at the company’s largest manufacturing site in Middlesbrough. This development was
completed in 2012 doubling the capacity of the plant and included a range of new refrigeration equipment
essential to the manufacturing process. The company decided that they would not use the refrigerant R404A due
to its high direct Global Warming Potential (GWP) and were looking for an alternative product which would not
only have a lower global warming potential but also a greater energy efficiency.

Paul Jackson, Senior Engineering Manager, approached Refrigerant Solutions Ltd (RSL) to test out the new
refrigerant RS-50 (R442A) which is non flammable, more efficient and less than half the GWP of R404A. RS-50 is
additionally an effective Drop-in replacement for R404A since little if any changes are required to the existing
equipment to use this new refrigerant. The deployment of RS-50 is entirely consistent with the policy of S K Foods
which is to reduce their carbon footprint and minimising any effect on the environment.

Conversions of a blast chiller, cold store and freezer were carried out during 2012 with RS-50 replacing R404A and

R507. Evaporating temperatures ranged from -80C to -380C. All installations are operating satisfactorily & there have
been no problems using RS-50 which is performing well.

Retrofitting R404A with RS-50 proved to be straightforward. The systems were operating under standard operating
conditions before R404A was replaced by RS-50. No change of lubricant was required since the systems already
contained POE oil with which RS-50 is fully miscible. Because RS-50 has a lower liquid flow rate than R404A, the
expansion device was adjusted accordingly which was the only change needed during the retrofit procedure.
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The new high-efficiency refrigerant with low GWP: RS-50 (R442A)

CASE STUDY OF A SYSTEM WITH RS-50 (R442A) IN A SUPERMARKET
UNDERTAKEN BY FRIGORIFICOS DEL PENEDES S.A.

GAS SERVEI S.A. would like to thank the owners of the supermarket SORLI DISCAU
and the installation company FRIGORIFICOS DEL PENEDES S.A. for their invaluable
cooperation in installing the new refrigerant gases with low global warming potential
(GWP) and high energy efficiency. This supermarket has always demonstrated a keen
interest in adopting the most environmentally-friendly solutions.

Location: Sant Vicenc de Montalt (Barcelona).

Installation company: Frigorificos del Penedes S.A.

Date: Official opening ceremony on 26 April by Felip Puig, Minister for Enterprise and
Employment of the Catalan Government.

Note: Information supplied by Gas-Servei S.A. www.gas-servei.com
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SYSTEM SPECIFICATIONS

The system has an automated DANFLOSS cold store with remote control, frequency
converters and capacity regulators.

Compressors: 4 BITZER compressors

1 x 2HP for freezing. MODEL 2DC-2.2Y-40S; 1.9 kW.

2 x 25HP for commercial chilling. MODEL 4H-25.2Y; 80 kWV.
1 x 30HP for climatization. MODEL 4G30.2; 66 kW.
Condenser: LU-VE.

Evaporators: ECO.

Expansion valves: DANFOSS type TES2.

Area to be air-conditioned: 870 m2.

Condensation and evaporation float and the heat from
the condensation is used for climate control in the store.

Refrigerant Load: 200 kg R-442 (RS-50).
0il: POE SUNISO SL-32 (ISO-32). |
Installation date: 2013.

The system was originally designed for the refrigerant R-507 and in the end the only
modification made for using R-442A (RS-50) was to slightly close the expansion valves
due to its molecular structure being smaller than that of R-404A/R-507.
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AUTOMATED FEATURES AND REMOTE CONTROL OF THE SYSTEM

We can see through the compressor’s viewers that the oil level is correct and has not
changed, meaning that it offers a good return due to the composition of the R-442A
(RS- 50).

Nata: Infarmatinn ciinnlied hu (Gac-Sarvai & A wwaanar nac-carusi rom
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Data taken on 26/11/2013

Frozen Fresh
Room Temperature (°C): -20 3
Evaporating temperature (°C): -33 -12
Condensing temperature (°C): +37 +37
Discharge temperature (°C): +80 +65

COMMENTS: The R-442A gives much more cooling capacity with much shorter time
reaching the desired evaporation temperature and therefore the compressor runs less
time. Thus we also reduce energy demand.

CONCLUSIONS
A system ready to face the immediate future:

R-442A (RS-50) is a refrigerant that is compliant with the new European regulations
due to its low global warming potential (GWP), less than 50% compared to R-404A
and R-507.

Big savings in terms of both energy and money:
The working temperature was reached much faster than if R-507 had been used.

Additionally, the big advantage compared to R-507, R-404A and the other HFC
solutions currently on the market is that it offers a much better coefficient of
performance (COP) at low temperatures. The system’s owner is already seeing energy
savings of approximately 25%, thereby easing the economic situation.

The installer is considering doing future installations with less reliance on the
compressor thanks to the high capacity and efficiency of the refrigerant.

Big reductions in CO, emissions = more environmentally-friendly:

As a result of the combination of the reduction in both direct CO, emissions from
refrigerant leakage and indirect emissions caused by electricity consumption, Sorli
Discau will be able to significantly reduce its TEWI (Total Environmental Warming
Impact), demonstrating its support for and responsibility towards the environment.

The project was carried out by the technical departments of
FRIGORIFICOS DEL PENEDES S.A. and GAS-SERVEI, S.A.

Note: Information supplied by Gas-Servei S.A. www.gas-servei.com

REFRIGERANT SOLUTIONS LIMITED

8 MURIESTON ROAD, HALE, ALTRINCHAM, CHESHIRE WA15 9ST
Tel: (+44) (0)161 926 9876 Fax: (+44) (0)161 926 9875 Email: rs@refsols.com Web: www.refsols.com
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Refrigerant Solutions Ltd

10. If the equipment manufacturer recommends charging R404A or R507 by evaporator
superheat or liquid sub-cooling, use the same amount of superheat or sub-cooling for

RS-50

11. If a liquid line sight-glass is fitted, charge to a full glass gradually adding more liquid
RS-50 until only liquid is passing through the expansion valve. Do not overcharge
the system.

12. Adjust the expansion device superheat setting as required.
13. Check system thoroughly for leaks.

14. Remove all R404A or R507A labels and clearly label system RS-50.

Warning: It is highly recommended that the thermostatic expansion valve be checked
and adjusted to compensate for small differences in the pressure temperature relationship
of the replacement refrigerant when compared to the original refrigerant. Failure to check
and adjust the valve could allow liquid refrigerant to enter the compressor and damage
bearings and other compressor components.

RS SERIES OF REFRIGERANTS PRESSURE/TEMPERATURE CHARTS

RS Series Pressure/Temperature charts indicate both liquid bubble point and vapour dew
point of the RS Series Refrigerant.

Liquid Bubble Point: this is the temperature which the liquid refrigerant will begin to
vaporize at the given pressure. Below this temperature the liquid refrigerant will be sub-
cooled.

Vapour Dew Point: this is the temperature at which refrigerant vapour will begin to
condense at the given pressure. Above this temperature the refrigerant vapour will be
superheated.

EvaporatorVapour Superheat:

To determine evaporator superheat, measure the suction line temperature at the outlet
pipe of the evaporator and measure the suction pressure at the outlet pipe of the
evaporator. Using the Pressure/Temperature chart, determine the vapour dew point for
the measured suction pressure. Subtract the determined dew point from the actual
temperature and this difference is the evaporator superheat.
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Refrigerant Solutions Ltd

Cond Liquid Sub-Cooling:

To determine condenser sub-cooling, measure the temperature of the outlet pipe of the
condenser and measure the condenser pressure at the outlet pipe of the condenser. Using
the Pressure/Temperature chart, determine the liquid bubble point for the measured
condenser pressure. Subtract the measured temperature from the determined bubble point
and this difference is the condenser liquid sub-cooling.
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10. Operate the unit under conditions similar to those used in Step 2. Although
compressor suction pressures will be similar to those experienced using R22,
discharge pressures will be approximately 20% higher which may require the higher
pressure cut out to be reset and controls to be adjusted accordingly. It is important
that the operating limits of the compressor etc are not exceeded.

11. Check superheat to ensure the system is operating satisfactorily.
12. Check system thoroughly for leaks.

13. Remove all R22 labels and clearly label system RS-50.

RS SERIES OF REFRIGERANTS PRESSURE/TEMPERATURE CHARTS

RS Series Pressure/Temperature charts indicate both liquid bubble point and vapour dew
point of the RS Series Refrigerant.

Liquid Bubble Point: this is the temperature which the liquid refrigerant will begin to
vaporize at the given pressure. Below this temperature the liquid refrigerant will be sub-
cooled.

Vapour Dew Point: this is the temperature at which refrigerant vapour will begin to
condense at the given pressure. Above this temperature the refrigerant vapour will be
superheated.

EvaporatorVapour Superheat:

To determine evaporator superheat, measure the suction line temperature at the outlet
pipe of the evaporator and measure the suction pressure at the outlet pipe of the
evaporator. Using the Pressure/Temperature chart, determine the vapour dew point for
the measured suction pressure. Subtract the determined dew point from the actual
temperature and this difference is the evaporator superheat.

Cond Liguid Sub-Coolipe:

To determine condenser sub-cooling, measure the temperature of the outlet pipe of the
condenser and measure the condenser pressure at the outlet pipe of the condenser. Using
the Pressure/Temperature chart, determine the liquid bubble point for the measured
condenser pressure. Subtract the measured temperature from the determined bubble point
and this difference is the condenser liquid sub-cooling.
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PRODUCT SAFETY DATA SHEET

rropuct: RS-50 (R442A)

5.1

HAZARDS IDENTIFICATION

Liquefied gas: May cause frostbite to skin and eyes.

FIRST-AID MEASURES

Eyes: If substance has got into the eyes immediately wash
out with plenty of water for at least 15 minutes.
Keep eye wide open while rinsing.

Skin: May cause frostbite. Wash frost-bitten area immediately with plenty of water.
Do not remove clothing. Wash affected skin with warm water. If skin irritation
persists, call a physician.

Inhalation: Move to fresh air in case of accidental inhalation of vapours. Oxygen or
artificial respiration if needed. Do not apply artificial respiration if patient is
breathing. Consult a physician after significant exposure. Do not give
adrenaline or similar drugs.

Ingestion: Do not induce vomiting without medical advice.

Call a physician immediately. Do not give
drugs from adrenaline-ephedrine group.

General advice: Consult a physician for severe cases.

FIRE-FIGHTING MEASURES

Suitable extinguishing media:

The product itself does not burn. Extinguish with carbon dioxide, dry
chemical, foam or water spray, as appropriate for surrounding area.
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Cont.

52 Extinguishing media which must not be used for safety reasons :
None

5.3 Specific hazards:

Possibility of generating hazardous reactions during a fire due to the presence of F
groups. Fire or intense heat may cause violent rupture of packages.

54 Special protection equipment for fire fighters:

In the event of fire, wear self-contained breathing apparatus. Suitable protective clothing.

55 Specific methods:

Standard procedure for chemical fires. In the event of fire,
cool exposed containers with water spray.

6 ACCIDENTAL RELEASE MEASURES

6.1 Personal precautions:
Use Personal protective equipment. Evacuate personnel to safe areas.
Ensure adequate ventilation. Avoid contact with skin, eyes and
inhalation of vapour.

6.2 Methods for cleaning up:

Shut off leaks if without risk. Let the liquid evaporate. Ensure adequate
ventilation.

7. HANDLING AND STORAGE

7.1 Handling: Provide sufficient air exchange and/or exhaust in work rooms. Do not
puncture or drop container.

72 Storage: Keep containers tightly closed in a cool, dry well-ventilated place away
from direct sunlight. Keep away from heat and sources of ignition.
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8. EXPOSURE CONTROLS/PERSONAL PROTECTION

8.1 Engineering measures: Ensure adequate ventilation, especially in confined areas.
8.2 Personal protection equipment:
- Respiratory protection: In case of insufficient ventilation wear suitable respiratory equipment,

preferably a compressed airline breathing apparatus.
- Hand protection: Impervious gloves (butyl rubber).

- Eye protection: Wear as appropriate: safety glasses, goggles. Wear face-shield and
protective suit for abnormal processing problems.

- Skin and body protection: Chemical resistant apron, long sleeved clothing, safety shoes.

83 Exposure limit: Occupational Exposure Limit 1000 ppm (TWA) .

9. PHYSICAL AND CHEMICAL PROPERTIES

9.1 Appearance: Compressed liquefied gas
9.2 Colour: Colourless

9.3 Odour: Very faint ether-like

9.4 Boiling point/range: -46.5°C

9.5 Critical temperature: 82.4°C

9.6 Critical pressure: 690 psia
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9.7
9.8
9.9
9.10
9.11
9.12

9.13

10.

10.1

10.2

10.3

10.4

11.

11.1

Vapour pressure: (25°C)
Liquid density:

Water solubility:

Flash point:
Flammability:
Explosion limit:

Auto-ignition temperature:

STABILITY AND REACTIVITY

Stability:

Conditions to avoid:

Materials to avoid:

192 psia

1108 kg/m’ at 25°C
Insoluble

Not applicable

Not applicable

Not applicable

Not determined

Stable at normal conditions. No decomposition if stored
and applied as directed.

Fire/sources of heat.

Strong oxidising agents, alkali metals, alkaline earth metals,
finely divided aluminium.,

Hazardous decomposition products: Hydrogen fluoride by thermal decomposition and hydrolysis,

TOXICOLOGICAL INFORMATION

Acute toxicity:

HFC 125 : LC 50 inhalation
(Rat)/4h:>800,000 ppm
HFC 134a: LC 50 inhalation
(Rat)/4h:>500,000 ppm
HFC32: LC50 inhalation
(Rat) 520,000 ppm
HFC227ea: LC50 inhalation
(Rat)4h, 800.000 ppm
HFCI152a: LC50 inhalation
(Rat)4h, 500.000 ppm
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11.2 Irritation:

- Skin: slightly irritating, may cause frostbite
- Eyes: slightly irritating
12 ECOLOGICAL INFORMATION

Behaviour in the environment:
Mobility: Product is volatile when not under pressure.
Persistence/degradability: All the components decompose comparatively rapidly in

the lower atmosphere and all have relatively short
atmospheric lifetimes demonstrated below:

HFC 134a 14 years
HFC 125 29 years
HFC32 4.9 years
HFC227ea 34.2 years
HFCl152a 1.4 years
Bioaccumulation: Not bioaccumulable.

Destination of the product:
Effects on the aquatic environment:

Discharge of the product will enter the atmosphere. No
long term aqueous contamination due to low solubility.
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13. DISPOSAL CONSIDERATIONS

Waste treatment: Refrigerant Solutions Limited will take back product for reclamation provided
RS-50 has not been mixed with any other products. If RS-50 is mixed with
other refrigerants, the mixture can be destroyed by high temperature
incineration in an approved facility capable of absorbing and neutralising
the by—products.

14. TRANSPORT INFORMATION

14.1 International regulations: UN number: 1078
- Rail/road (RID/ADR): Class: 2
Item number: 2°A
Hazard identification number: 20
Labelling: 2

- Sea (IMO/IMDG): Class: 2.2
Labelling: Gaz comprime flammable
Not classified as a marine pollutant

- Air (ICAO-IATA): Class: 2.2
Labelling: Non-flammable gas

142 United Kingdom: Rail/road: Substance Identification number: 1078

14.3 Note: Given the possible evolution of transport regulations for hazardous materials,
it is recommended to check their validity

15 REGULATORY INFORMATION

Classification according to European Directive on classification of hazardous preparations 88/379/EEC.
Not classified as dangerous. The product does not need to be labelled in accordance with EC directives.
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R-phrase(s): No R-phrases
S-phrase(s): S7/9 - Keep container tightly closed in a well-ventilated place

$24/25 — Avoid contact with skin and eyes

S47—  Keep at temperature not exceeding 50°C
S51 -  Use only in well ventilated areas

S61 -  Avoid release to the environment.

16. OTHER INFORMATION

The information provided in this Product Safety Data Sheet is correct to the best of our knowledge, information and
belief at the date of its publication. The information given is designed only as a guidance for safe handling, use,
processing, storage, transportation, disposal and release and is not to be considered a warranty or quality
specification. The information relates only to the specific material designated and may not be valid for such material
used in combination with any other materials or in any process unless specified in the text.



