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Introduction
The commercial refrigeration industry continues to move away from the use of 
ozone-depleting and high global warming potential (GWP) refrigerants. Refrigeration 
contractors and technicians will play a key role in the transition to alternatives through 
retrofitting. Honeywell has produced this guide to help contractors and technicians 
better understand the various technical and operational aspects of carrying out 
retrofit procedures using R-450A or R-134a.

Although the information can be helpful as a general guide, it should not be used 
as a substitute for the equipment manufacturer’s specific recommendations. Also, 
retrofitting should be considered system-specific.

Since systems can differ in condition and configuration, retrofit actions applied to one 
system will not necessarily result in the same level of success in another system. For 
this reason, Honeywell strongly recommends contacting the equipment manufacturer 
for detailed information on retrofitting the specific model under consideration. Also, 
review the Safety Data Sheet (SDS) for safety information on the specific refrigerant 
you choose.

Refrigerant Comparisons
Refrigerant comparisons appear in the chart below.

Refrigerant Type Replaces
Ozone Depletion 

Potential  
(ODP)

Global 
Warming 
Potential 

(GWP)
ALTERNATIVE REFRIGERANTS

Solstice® N13
(R-450A)

HFO/HFC Blend
R-1234ze

R-134a

R-134a
R-12 , R-401A

R-409A
0 .0 547

Genetron® 134a 
(R-134a)

HFC 
R-134a

R-12
R-409A, R-401A

0 .0 1300

RETROFITTED REFRIGERANTS

R-12
CFC

R-12**
NA 1 .0 10,200

R-401A 
(MP-39)

HCFC/HFC Blend
R-22* (HCFC)
R-152a (HFC)
R-124 (HCFC)

R-12 0 .037 1330

R-409A

HCFC Blend
R-22* (HCFC)
R-124 (HCFC)

R-142b* (HCFC)

R-12 0 .048 1485

* Production and import ceases in 2020 

** Production ceased 1995
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R-450A & R-134a are not “Drop-in” Replacements
R-450A & R-134 utilize synthetic lubricants. The mineral oil typically contained in 
R-12, R-401A and R-409A systems will need to be changed. The O-rings in the R-12, 
R-401A, and R-409A systems may also experience degradation due to the removal of 
chlorine contained in these refrigerants. Expansion valves will require adjustment and 
occasional modification or replacement.

The retrofit procedures listed here have been developed by Honeywell to address 
these issues and to help technicians perform successful retrofits utilizing positive-
displacement (reciprocating, rotary, scroll or screw) compressors. 

Retrofit Procedures - Summary
A successful retrofit includes several steps to produce a low maintenance and 
efficient system. The steps outlined below have been developed through the 
experience of Honeywell’s technical team as well as many of our service company 
partners. This guide is only a recommendation based on field experience. Refer  
to individual retailer procedures to ensure adherence to product integrity and  
other protocols.

The first step is a site survey. A site survey is recommended to identify existing 
conditions that impact the retrofit as well as identifying system upgrades that can 
be done cost effectively during the retrofit. A refrigerant retrofit is an ideal time to 
increase the life cycle and efficiency of the refrigeration system. The survey also 
identifies components that may need to be replaced or added to match the new 
refrigerant and to reduce future leaks.

The second step includes activities to prepare for the retrofit. These are activities that 
can be done prior to the retrofit. Preparation also includes store coordination and 
procurement of needed parts. This step shortens the down time during the retrofit as 
well as reducing overall risk.

The final step is the actual retrofit. This is typically started as early in the evening 
as the store leadership will allow. The retrofit team will typically include a recovery 
crew, a construction crew for charging and adjustments, a controls expert, and a 
supervisor. Retrofitting a single parallel system can be done in one night. Fine tuning 
of superheat may continue into the operating hours on the next day.

Retrofit Procedures - Detailed
Step 1 - Site survey

1. Compressors

•  Record manufacturer, model and serial numbers

• Identify failed compressors, failed fans, and any capillary control lines

• Identify discharge temperaturemitigation devices (if any)
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• If possible, locate refrigeration schedule to assess the load/capacity ratio.  
This will allow the  capacity to be determined with the new refrigerant.  
See appendix A for detail.

2. System issues

•  Walk the store, machine room and roof to identify any items that impact 
system operation. Some example areas to identify include failed condenser 
fans, clogged evaporator coils, failed sub coolers, degraded condensers, poor 
insulation, obsolete components, etc.

3. Review expansion valves

•  Any non-adjustable expansion valves should be identified. Replacement valves 
or adjustment kits should be purchased for these valves prior to the retrofit.

• In general, R-12, R-401A and R-409A valves will have a similar capacity (within 
20%) when switching to R-450A or R-134a. Expansion valve superheat will 
require some adjustment.

• When switching refrigerants the pressure acting on the expansion valves will 
change. This may result in an inability to close or open the valve enough to  
allow for superheat adjustment. In some cases the power head may need to  
be changed.

• Ample supplies of power heads and valves should be on-hand during the retrofit.

4. Identify seals and O-rings for replacement

• Chlorine based refrigerants such as R-12, R-401A and R-409A can result in 
elastomer seal failure when the chlorine-based refrigerant is removed. There 
are also common seals that should be replaced for a leak-free system. Refer to 
Appendix E for recommended seals and O-rings for replacement.

5. Record baseline data

• Record baseline data to identify issues and as a reference for post-retrofit 
performance

• Refer to survey form at http://bit.ly/2qasBHi

6. Line sizes

• Review refrigerant line sizes, especially horizontal suction and riser lines. The 
Genetron Properties program is available as a free download on the Honeywell 
Refrigerants web site and can be used to calculate line sizes. Refer to Appendix B 
for line size examples.

http://bit.ly/2qasBHi
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5. Change oil from mineral to POE.

• In most instances, the lubricant in use with R-12, R-401A, and R-409A is not 
suitable for use with R-450A or R-134a. A change to a synthetic lubricant is 
required. Honeywell recommends using a miscible lubricant approved by the 
compressor manufacturer.

• Usually (1) full oil change is required

• Refer to Appendix A for oil change recommendations

6. Change suction and liquid filters and driers.

7. Upgrade controller with R-450A or R-134a pressure / temperature curves  
as applicable. 

8. Leak check and repair.

Step 3 - Retrofit

1. Remind store personnel the day prior to retrofit.

2. Secure food safety (dry ice, plastic sheeting, signs on coolers, etc.)

3. Recover existing refrigerant

• Use Green Chill guidelines at www.epa.gov/ greenchill to recover refrigerant.

4. Record amount of refrigerant removed including refrigerant previously removed.

5. Break vacuum from recovery machine.

6. Replace seals, gaskets, and valves as needed. Refer to Appendix D  
for recommendations.

7. Replace expansion valves and add adjustment kits as determined in survey.

8. Replace driers and filters.

9. Evacuate system

• Honeywell recommends evacuating the system to 500 microns from both sides 
of the system. Attempting to evacuate a system with the pump connected only 
to the low- side of the system will not adequately remove moisture and non-
condensables such as air.

• Micron gauge should be placed as far away from the vacuum pump as possible 
to get an accurate vacuum reading.

• Remove all restrictions like valve cores and using the shortest hoses possible will 
speed up the vacuum process.
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• Use a good electronic micron gauge to measure the vacuum. An accurate 
reading cannot be made with an analog refrigeration gauge.

• Repair any leaks.

10. Charge system 

• When working with R-450A, it is important to remember that it is a blended 
refrigerant. It is essential that blended refrigerants be liquid-charged by 
removing only liquid from the cylinder. Never vapor charge the system with 
vapor from an R-400 series refrigerant cylinder. Vapor-charging may result in a 
change in the refrigerant composition and unpredictable system performance.

• A liquid charging adapter should be used to control the flow of refrigerant if 
charging to the suction side to ensure that the liquid is converted to vapor prior 
to entering the system.

• NOTE: To prevent compressor damage, do not charge liquid directly into the 
suction line of the compressor.

• Systems being charged with R-450A require:

 - Approximately 13% lower charge than R-12

 - Approximately 3% lower charge than R-409A

 - Approximately 1% lower charge than R-401A

• Systems being charged with R-134a require:

 - Approximately 11% lower charge than R-12

 - Approximately 1% higher charge than R-409A

 - Approximately 1% lower charge than R-401A

• Allow conditions to stabilize. If the system is undercharged, add refrigerant in 
increments of 5 percent by weight of the original charge. Continue until desired 
operating conditions are achieved.

11. Adjust expansion valves

• Adjusting valves is a very important part of any retrofit. Properly adjusted valves 
will prevent compressor damage, ensure safe food temperatures, and result in 
an efficient system.

• Most valves will require some adjustment.

• Refer to step 1 item 3 for details on expansion valves.

• In the absence of specific manufacturer recommendations, a 4 to 6ºF superheat 
for low temperature and 6 to 8ºF for medium temperature is recommended.
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Refrigerant Oil
Process:
In most instances, the lubricant in use with R-12, R-401A, and R-409A is not suitable 
for use with R-450A or R-134a and a change to a synthetic lubricant is required. 
Honeywell recommends using a miscible lubricant approved by the compressor 
manufacturer. Differences among lubricants make it difficult to assume they are 
interchangeable. Check with the compressor manufacturer for the correct viscosity 
grade and brand for the compressor in the system being retrofitted. 

If the lubricant is contaminated or an acid test indicates high levels of acidity, then a 
full lubricant change is warranted.

Recommended process:

1. Remove existing oil from compressor, reservoir, and separator.

2. Measure volume of lubricant removed. This volume will be used as a guide to  
determine the amount of new lubricant to add.

3. Change lubricant filters if present.

4. Add new lubricant. It is recommended that polyol ester (POE) lubricant be 
pumped rather than poured to avoid pick-up of atmospheric moisture.

5. Run for 24 hours ensuring all circuits are defrosted and that all coils such as heat 
reclaim and split condensers are engaged periodically.

6. Test for % of mineral oil using oil refractometer. 95% synthetic is preferred.

7. Repeat if needed.

Systems charged with POE lubricant should not be left open to the atmosphere for 
more than 10 to 15 minutes. This is due to the moisture absorbing nature of POE oil.

Note that evacuation will not remove moisture from POE lubricant. A solid core filter 
drier designed for moisture removal is the only effective means to remove moisture 
from POE lubricant.

Disclaimer: Some of the following 
information was obtained from 
manufacturers’ information . 
Please refer to the manufacturer  
for updates to the information .  
In some cases it may be possible 
that the recommendations are 
quite conservative .

Appendix A - Compressors
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Discharge Temperature Mitigation
With R-450A or R-134a running in medium temperature systems there will be no 
need for discharge temperature mitigation.

Capacity and Efficiency
A thermodynamic comparison of refrigerants shows R-134a and R-450A to have 
similar characteristics to legacy refrigerants.

The chart below uses R-12 as a baseline since R-401A and R-409A systems are 
typically original R-12 systems.

Adding sub cooling during a retrofit can increase efficiency and provide additional 
capacity. Contact Honeywell technical support for assistance.

Refrigerant GWP Capacity Efficiency

R12 10200 100% 100%

R401A 1130 113% 101%

R409A 1485 114% 101%

R134a 1300 101% 99%

R450A 547 88% 99%

Refrigerant comparisons

+20°F SST, +70°F SCT, +45°F RGT

Appendix A - Compressors




