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It’s High Glide 

 Refrigerants 



My Perspective 

ÁSystem Design 

ÁNew grocery store equipment installations 

ÁComponent performance 

 



Components 



Today’s Discussion 

ÁQuick review of why we’re here 

ÁWhat is a high glide refrigerant 

ÁTerms used with high glide refrigerants 

ÁSystem component designs 

ÁField experiences 



Quick Review 

ÁHigh glide refrigerants entered the market in the mid 2000’s starting 

with the R407 series. 

ÁEPA SNAP rule making delisted the common no or low glide 

refrigerants. 

ÁOnly viable SNAP approved “synthetic” refrigerants for commercial 

refrigeration have a high glide – over 7 deg F. 



High Glide Refrigerants 

ÁR407A 

ÁR407C 

ÁR407F 

 

ÁR448A 

ÁR449A 

ÁR449B 

For Commercial Applications 



Definitions 

ÁGlide – the temperature difference from where a refrigerant begins to 

boil to when it finishes boiling. (I’m an evaporator guy) 

 



Definitions 

ÁSuperheat – the temperature difference between the saturated vapor 

curve and the temperature measured 

ÁDew Point – the saturated vapor side of the pressure enthalpy curve 

where liquid begins to condense. 
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Definitions 

ÁMid Point – the temperature halfway between the saturated vapor 

temperature and saturated liquid temperature at a constant pressure. 

ÁBubble Point – the saturated liquid side  

of the pressure enthalpy curve where  

liquid begins to boil. 
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Definitions 

ÁSub Cooling – temperature of liquid below the saturated liquid point 

curve. 

http://www.navsource.org/archives/08/0872

7.htm 



Importance of Adjectives 

ÁCompressor software uses mid point or dew point for condensing 

values. It uses dew point for suction values. 

ÁCondenser selection tables use mid point. 

ÁLiquid line components use bubble point. 

ÁEvaporators use mid point or dew point. 
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How does it all fit together 

ÁCooling medium sets lower threshold for condensing temperature. 

ÁTD is balance of equipment cost and operating cost usually 10 deg F. 

ÁMajority of surface used for condensing. 

ÁHigh glide allows for higher initial condensing temperatures and 

lower leaving temperatures at the same ambient. 

ÁTemperature control makes sure everything is condensed. 

Condenser 
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Condenser Glide 

Bubble point

Mid point 105 deg F Dew point 110 deg F

100 Deg F B250

Sub cooling

230 Superheat

100 deg f M

215

100 deg F D

psig 100 102 104 106 108 110



How does it fit together 

ÁProduct temperature drives evap temperature. 

ÁSome customers want relatively high superheats (over 8 deg F) to 

protect the compressor from liquid slugs. 

ÁLow TD’s (incoming air minus evaporating dew point temperature). 

ÁTo obtain high superheats the evaporator will need to run lower than 

the mid point. 

ÁFor compressor protection superheat is calculated using the dew 

point temperature. 

ÁOperating midpoint is warmer than midpoint 

Evaporator 



Evaporating Glide 

Sub cooling

Bubble point

10 Deg F Coil entering

12 deg F Actual mid point Dew point 20 deg F

   16 deg F

Superheat

10 12 14 16 18 20

Mid point 15 deg F



2

1

0 Air

-1 3 deg super

-2

-3

-4 7 deg super 0 Deg super

-5

-6

-7

-8

-9

-10

-11

-12

-13

-14

-15

-16

-17

-18

Door Case-  10 deg TD,  5 deg approach

no glide

no glide glide glide glide

Entering air 2 2 2 2

suction line temp -1 0 0 2

superheat 7 3 7 0

dew point -8 -3 -8 2

mid point -8 -8 -13 -3

approach (mid) 5 10 15 -3

bubble point -8 -13 -18 -8

leaving air -3 -3 -3 -3

td (mid) 10 10 15 5



 



Actual Experiences 

Á100’s of systems with racks and cases running on high glide without 

performance calls. 

ÁChallenges do occur 



Actual Experiences 

saturation 

temp

bubble 

point psig

dew point 

psig

saturation 

temp

bubble 

point psig

dew point 

psig

Honeywell software 0 34.2 24.3 105 261.6 231.3
Sporlan software 

based on nist 0 34.2 24.3 105 261.6 231.3

Honeywell card 0 33.7 23.9 105 259 229

Honeywell app 0 33.4 23.5 105 260 231

old Danfoss App 0 31.66 22.1 105 250.4 220.2

new Danfoss App 0 34.3 24.4 105 262.6 233.1

REF Prop using 

precentages 0 31 22.6 105 243.3 218.8

R448A temperature pressure comparison table



Condenser Experiences 

ÁHaven’t seen oddities. 

ÁYou can measure negative sub cooling and it’s not your instruments. 

ÁSub cooling or non condensable how do you know? 

ÁAmbient sub cooling less available if high glide has 5 deg approach. 

ÁHard to measure performance unless you are running at design 

conditions. 

ÁAvoid hot gas defrost designs that generate flash gas in the liquid 

line 



Evaporator Experiences 

Á “High glide effect” – leaving air temp is below dew point. Only see it 

with low superheats close to zero. 

ÁYou can measure negative superheat and it’s not your instruments. 

ÁSome customers want high superheat to protect compressors. 

Performance similar to standard refrigerant. 

ÁField issues hard to sort out – lots of moving temperatures and 

pressures. 

ÁHigh humidity loads have been challenging with capacity and coil 

frosting. 



Evaporator Experiences 

ÁSuperheats over 6 degrees and the dew point is the same as a non 

high glide refrigerant to get the same discharge air. 

ÁFollowing report of liquid in the suction line when it should be 

evaporated based on superheat. 

ÁFlash gas hurts valve capacity and may require oversized valves. 

ÁLow velocity in the coil reduces the heat transfer coefficient. 

ÁLow liquid temperatures (lots of sub cooling) reduces velocity and 

refrigerant distribution. 

ÁTwo temperature method of superheat control is difficult. 



Summary 

ÁHigh glide refrigerants work. 

ÁThey can provide efficiency gains. 

ÁThey have a lower GWP. 

ÁUse the adjectives to avoid miscommunication and component 

selection errors. 

ÁFollow component manufacturers’ recommendations. 



 


