FLOODED CHILLER CONVERSION
FROM R22 TO RS-45 (R434A)
(Houston, TX Chemical Plant)

ComsStar International Inc. thanks the HVAC service company, STAR Service Inc. of Houston, TX/New Orleans, LA,
specifically Brian Keating (Project Manager), who performed this conversion with the assistance of Advanced Refrigerant
Technologies, LLC of League, TX. The process involved converting an R22 Flooded System to the unique capacity match
of RS-45 (R434A).

SPECIFICATIONS OF R22 FLOODED SYSTEM
TO BE CONVERTED

= 3 carrier 5H80 compresses driven by 75HP motors in direct drive,
tandem configuration.

= System utilizes independent discharge oil separators.

= System shares common discharge and suction with check valves
on the discharge line.

= QOil system utilizes a typical oil skimmer line configuration,
skimmed off of the evaporator at 60% desired liquid flooded level.

= Utilizes a suction surge drum to promote liquid free suction gas.

= Refrigerant/oil mixture is delivered to a batch oil pot, is heated to
120°F. Qil is then pressurized by discharge oil separator gas and
superheated refrigerant pressure.

= R22 refrigerant change of approximately 3,000 Ibs.

= Alkyl benzene 300 oil is being utilized.

COMPARATIVE RESULTS & COMMENTS
Table showing results of R22 prior to conversion and PREPARATION OF FLOODED
RS-45 post conversion. R-22 SYSTEM

R22 to RS-45 (R-434a) Comparison * Removed approximately 3,000 Ibs. of
R22 refrigerant and alkyl benzene oil.

R22 - RS'4§ ) = Serviced two of three compressors and
50 psig 50 psig changed out several critical system
>5°F 11°F components.
189 psig 175 psig = Performed leak checks.
Discharge superheat 40°F 45°F = Performed vacuum/dehydration process,
Evap Refrigerant temp 26°F 24.8°F pulled system to depth of me HG until
: . . a depth of 1.5mm HG was achieved.
Entering process temp 57°F 48°F

= Holding period of six hours at a minimal
Leaving process temp 47°F 38°F rise of 100 microns.

Evaporation approach 21°F 12.8°F = Charged system with 2000 Ibs. of RS-45.
Oil pressure compressor #1 WPNSf-4e[o) 35 psig dp

Oil pressure compressor #2 EELNSI-4e]9) 45 psig dp

Oil pressure compressor #3  [l\//-\ 50 psig dp

Oil type 300 alkyl benzene 300 alkyl benzene

STAR SERVICE'S CONCLUSIONS

Initial start-up: At the initial startup after conversion, the system was not exposed to significant load conditions. A steam
heat exchanger was utilized to simulate minimal heat load conditions. Each compressor was started and allowed to carry
the load independently. All compressors performed load demand tasking with exceptional performance operation. Each
test resulted in a low discharge pressure of 160 PSI. Suction pressure was easily achievable at 50 PSI and oil pressure
was ranging from 45 Ibs. to 65 Ibs. DP. At that time, compressors were run under low load conditions.

Day 3 of testing: Load requirement demands were increased to normal operating conditions of system requirement.
Upon exposure to additional heat load requirements, the increased amount of suspended vapor dropped the liquid
receiver level to below desired level. An additional 500 Ibs. of RS-45 was added to meet the demand requirements of the
normal operating conditions (heat load demand). Due to the low ambient conditions, the system still operated with
relatively low discharge pressure of 175 PSI. Suction pressure was still easily achievable at 50 PSI and oil pressure DP
was achievable. The approach on the evaporator dropped to 10°F (from 15) due to a lack of excessive oil in the
evaporator. Furthermore, it appears that the retrofit should be considered easily achievable and the outcome should
receive satisfactory results. Also the close pressure temperature relationship characteristics would not require substantial
PLC control modifications or PSV replacement.




BENEFITS OF RS-45 (R434A) OVER
OTHER ALTERNATIVES:

SPEED | PERFORMANCE | LOW INVESTMENT | SUSTAINABLE

¥

As the working pressures of RS-45 (R434A) are lower than 24 bar, there was no need to change the
safety valves and other parts rated to 24 bar (348 PSI) which would have been necessary with a
conversion to R404A, R507, R422A or R428A.

Since RS-45 (R434A) is compatible with all refrigeration oils, including mineral oils, installations
using this lubricant do not need to move to a POE, which would have been necessary with R404A,
R507, R407C or R427A, thereby reducing the conversion time, cost of oil, emergence of new leaks
and the constraints imposed by the use of very hygroscopic lubricants.

RS-45 (R434A) low temperature glide of 3°F enables the system to be directly charged with RS-45.
From a technical standpoint, there is no need to remove the remaining refrigerant because no
fractionation of the mixture would occur as would happen with R404A and R507. However, good
practice protocol and EPA guidelines call for refrigerants not to be mixed.

RS-45 (R434A) achieves good condensation and it is therefore unnecessary to change the
condensers or make any changes in this regard as would be the case with R404A and R507.

Owners can continue to use an Al safety classification product, thus avoiding toxic or flammable
chemicals like ammonia and hydrocarbons, respectively, which, amongst other things, also requires
a major overhaul of facilities.

RS-45 (R434A) does not involve any significant loss of cooling power compared to R22 in contrast
to what would happen with R422D, R417A, R407C and R427A.
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Note 1: Use in liquid ovetfeed, flooded, recirc and DX systems. 2 !
Note 2: The system will not be harmed if RS45 is inadvertently mixed in with existing R22. R-22 R-434A R-40TA R-407C R-427A R-438A R-422D
Note 3: Since RS45 has 40% greater mass flow than R22, the float expansion device will Comparison of gll de for common 22 altematives at the same
need to accommodate 40% greater mass flow. conditions. Flooded systems require ulira low glide refrigerants.

For more info visit www.comstarproducts.com or call 1-800-328-0142



http://www.comstarproducts.com/
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