R507 System Conversion to RS-50 (R442A)
Starting with a new, never used blast freezer system designed for R507, the Northline Seafoods Company of
Sitka, Alaska converted it to RS-50 (R442a) refrigerant. The system is a single stage, direct expansion system for
refrigerating a forced air tunnel freezer. The system is designed to blast-freeze whole salmon and also produce
ice. It now is on a barge in the Nushagak River in Bristol Bay, Alaska. One of the primary reasons to go with RS-50
versus R507 is RS-50’s much lower GWP; less than half that of R507.
While the difference in the mass flow of R507 and RS-50 is not significant,
Northline Seafoods took advantage of this being a newly constructed system to
install larger suction lines and smaller liquid lines (see note).
Note: this is not necessary in existing in-place systems.
All core components which were designed for R507
(compressors, evaporators, condenser, separators, coolers)
remained unchanged.

SYSTEM DATA
•

230 gallons, POE 68 oil charge

•

5 evaporators, 1 condenser, & 3 ice machines

•

System is powered by a diesel generator

•

4 480V rotary screw compressors
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T YPIC AL SYSTEM OPER ATING CONDITIONS
Suction Pressure

Between 20”Hg vacuum and 15 PSIG

Suction Temperature

Varies, but as low as -50ºF

Discharge Pressure

Varies between 150 & 210 PSIG

Discharge Temperature

160ºF

Liquid Line Temperature

55ºF–65ºF

Evaporator Temperature

Varies, but as low as -60ºF

Evaporator Temperature Difference

Up to 10ºF depending on freezer conditions

Superheat

9ºF–20ºF, depending on operating parameters

CONCLUSION & COMMENTS

The above system was reconfigured and its construction was overseen by Drew Cohen, Chief Engineer
for Northline Seafoods Company. He comments “We designed an R507 refrigeration system for our
floating seafood processor in 2019. Prior to initiating construction, we learned of the R507 phase out.
After researching alternatives, we determined that RS-50 provided optimal performance and would
require the least amount of structural and operational changes. Although we were confident that we
could use RS-50 as a drop-in replacement, we updated the design to maximize efficiency. By doing so,
we found that the updated design was more efficient than our original R507 system.
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