
Instructors:  

• Contact information 

 

– Don Reynolds    616-560-9903 

 

– Doug McGee                517-294-3932 

 

– Factory Tech Support              888-593-9988 

 

 

 



Product Improvements for 2017 



 Job Site Information Sheets 

 Low Ambient Kits 

 Evacuation 

 Air Flow 

 Saturation Temperatures 

 Superheat 

 Sub Cooling 

 Metering Devices 

 Troubleshooting the refrigeration system 

 Why Compressors Fail  

Todays Objectives 
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IO-709F LAKT Low Ambient Kit 

The following accessories must be installed on all condensers and 

heat pumps when equipped with low ambient kits. 

 
• Crankcase heater must be installed if not factory installed. 

• Hard start kit for single phase units. (See Spec Sheet for Accessories) 

• TXV kit installed on indoor evaporator coil, if not factory installed. 

• FSK01A - Freeze protection kit must be installed on indoor coil. 

• Wind buffer must be installed for temperatures below 0 F or areas with high prevailing 
winds. Wind buffer can be a wall fabricated from wood or masonry material that will 
prevent the prevailing wind from causing the outdoor fan to rotate. NOTE: When wind 
buffer is installed, it is necessary to use minimum 4" risers to elevate the unit off of the 
pad to provide better airflow for moderate and high ambient temperatures. 

 

NOTE: These kits are not approved for any 16 and 18 SEER outdoor units that utilize an ECM 
condenser fan motor. Note: Units equipped with ECM condenser motors are not approved 
for low ambient installations. 

 



Brazing 





Evacuation 

25400 microns between each mark 



How Do You Get The 
Water Out? 

 We Boil It 

 We Lower the System Pressure To A Point That Water 
Boils At Ambient Temperatures 



Pressure VS. Boiling Point 

 Physics 101 

 As Pressure Decreased - The Boiling Point Decreases 



Speed Of Evacuation 

 Size Of System 

 Complexity Of Piping 

 System Components 

 Oil Separators 

 Accumulators 

 Valves 

 Ambient Temperature 

 Size Of Pump 

 How You are Hooked Up 
To the System 

 High & Low Side 

 Size Of Hoses 

 Access Fitting? 



One Very Important Rule 

No test is valid if the airflow is not Correct 
No Pressures 

       No temperatures 
         No Current Draws 



  

Air Flow 

Things you are going to Learn Today 





Taking Duct Statics (Checking External Static 
Pressure) ESP 

 
 With clean filters in the 

furnace. 
  Measure the static 

pressure of the return air 
at the inlet of the 
furnace(negative 
pressure) 

 Measure the static 
pressure of the supply air 
duct (positive pressure) 

 Add the two reading 
together for total 
external static pressure 
 



Goodman/Amana Blower Chart 





• A properly operating air conditioning system 
both cools ( a sensible heat process) and 
dehumidifies ( a latent heat process) the air. 
For example given a 2 ton unit a percentage of 
the total capacity of the system is utilized to 
cool the air while the remaining percentage of 
the total capacity is used to dehumidify the 
air. Properly controlling both the temperature 
(sensible heat) and the humidity (latent heat) 
will provide the optimum comfort levels. 

Air Flow 





Adding Up The Numbers 

750 cfm       22,400 X 0.78 =       17,472   btu’s sensible heat 
         22,400 - 17,472 =    4,928     btu’s latent heat 
 
 
900 cfm      23,200 X 0.83 =         19,256   btu’s sensible 
heat 
                     23,200 – 19256 =      3944     btu’s latent heat                    
      



“Saturation Temperature” The temperature of the liquid or 
vapor, where any heat is add or removed, a change of state 
takes place 



Converting Pressure to Saturation 
Temperature 

• For any given pressure 
refrigerants have a 
saturation temperature 

• The suction pressure will 
convert to the 
temperature of the 
refrigerant leaving the 
metering device 

• The liquid pressure 
converts to the saturation 
temperature of the 
refrigerant condensing in 
the condenser 









The amount of heat added to the refrigerant 
after it changes to the vapor state is called 
“Super Heat”. 

Superheat (Evaporator) 







Pressure Temperature Chart 

Suction line temperature  55 degrees 
                                 
                  #120 = 41 degrees 
  
                   Superheat          14 degrees 



Superheat Chart 



















Sub Cooling (Condenser) 









#417                        120 
 
Liquid Line Temp   111 
 
Sub Cooling                9 
 



 

 Should read 8 degrees + / - 1  degree of  Sub-cooling 
for Single Stage Units. Superheat 8 degrees 

 Two Stage systems should read 5 to 7 degrees of 
subcooling in Low Stage. Superheat 7-9 degrees  

 

Goodman/Amana/Daikin TXV Systems 







Metering Devices 

Note: Always size the piston to the outdoor 
condenser ( piston will come attached to the 
outdoor unit) 
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TXV Valve Operation 



Symptoms of a Restricted 
(Underfeeding)Metering Device 

 

Restrictions in the metering 
device will prevent the 
evaporator coil from 
receiving the proper 
amount of refrigerant 

 

 

 

 

 Low Suction Pressure  

 High Super Heat 

 High sub cooling 

 

 



Overfeeding Metering Device 

 When an overfeeding 
condition is present, the 
suction side of the system 
operates in a flooded 
state.  

  The high side of the 
system operates in a 
starved state. 

 

 The suction pressure will 
be high 

 The super heat will be low 

 The head pressure will be 
low  

 The subcooling will be 
low 

 





Symptoms of Low System Charge 
Fixed or TXV Metering Device 

 

Low System Pressures 

 High Superheat 

 Low sub-cooling 

 Low Amperage on 
compressor 

 The compressor will also 
run hot 

 Because of low suction 
pressure the evaporator 
may form a coating of ice 
on it  

 

 

If the system is slightly low 
on charge the TXV may 
open enough to maintain 
adequate suction pressure 
and superheat, but the 
head pressure will still be 
lower than normal and the 
sub-cooling will also be  low 
 If the system charge is 

very low the system will 
have the same symptoms 
as a fixed metering 
device 
 



Symptoms of a Over Charged Unit  

 

 Higher than normal head 
pressure  

 Higher than normal 
suction pressure 

 Low Superheat 

 High Subcooling 

 High Amperage on 
Compressor 

 Liquid Floodback 

 Compressor noise 

 

 A system with a TXV valve 
will show the suction 
pressure and superheat to 
show normal, because the 
TXV is trying to throttle back 
the refrigerant entering the 
coil. 

 This causes the excess 
refrigerant to be stored in 
the condenser which will 
elevate the head pressures 
and liquid subcooling levels 

 If the overcharge is severe 
the suction pressure may 
increase with low superheat 
 
 



 Restrictions in the liquid line will prevent the 
evaporator from receiving the proper amount  of 
refrigerant.  

 The restriction will cause a large pressure drop 
between the condenser coil and the metering device 

 Liquid line restrictions can be caused by the following 
restricted filter drier, restricted TXV screen, kinked 
liquid line or kinked or bent U bend on lower portion 
of condenser coil 

Liquid Line Restrictions 



 Low Suction Pressure 

 High head pressure 

 High Subcooling 

 High superheat 

 Low compressor amperage 

 Frosting or sweat of the liquid line or liquid line filter 
drier 

Symptoms of a Liquid Line Restriction 



Suction Line Restrictions 

 
 The suction line is a much 

more sensitive refrigerant 
line, because vapor instead 
of liquid flows through it. 

  A restricted suction line will 
cause low suction pressures 
and head pressures and a 
starved compressor and 
condenser. 

 A starved compressor will 
lead to low compressor 
amp draw because of the 
lightened load.. 

 



 Since a suction line restriction starves the compressor 
of refrigerant, causing the  flow of refrigerant to 
decrease through the system. This in turn will cause 
high superheat. 

 Subcooling will be normal to a bit high, because the 
refrigerant will not be circulated very fast causing the 
liquid refrigerant to back up into the condenser 

 

Restricted Suction Line 



Evaporator Circuit Restrictions 

 

 

 

 Restrictions within the 
evaporator coil will cause 
the system to exhibit the 
same operating 
characteristics as a 
restricted metering 
device 

 



 Systems running with a restriction in the evaporator 
coil will have a low suction pressure along with a high 
superheat 

 The liquid pressure will initially be low 

 If refrigerant is added at this time, the liquid pressure 
will rise  but the suction pressure will remain low. 

 If subcooling is checked at this time, it will be high. 
This is because excess refrigerant is being stored in 
the condenser 

Identifying Evaporator Circuit 
Restrictions 



 Air, nitrogen, and other foreign gasses present in a 
refrigerant system are referred to as non 
condensables since they will not condense into a 
liquid at pressures encountered in a refrigeration 
system 

 These gases will accumulate in the condenser coil and 
take up valuable condenser coil circuits 

Checking For Non Condensables 



Identifying Condenser Circuit Restrictions   

 
• The restriction in the 

circuit will cause a 
corresponding drop in 
refrigerant 
temperature. 
Therefore, the circuit 
with the restriction will 
have refrigerant leaving 
the circuit at a 
temperature much 
colder than the other 
circuits   



Compressors 

Most compressors fail 
because of System 
Problems 



Causes of Mechanical Compressor 

Failures: 

•Refrigerant Flood back 

•Flooded Starts 

•Slugging 

•Compressor Overheating 

•Loss of Oil 



 Liquid Flood Back 

 

 Restricted air flow 

 Plugged filters 

 Dirty evaporator coil 

 Non operating blower 
motor 

 Ductwork 

 Wrong fan speed 

  

 

 

 

 Overcharge  

 TXV overfeeding 

 Too large of piston 

 



Liquid Refrigerant 

 Flood back 

  Floodback is defined as liquid refrigerant returning to 
the compressor during the running cycle.  The resulting 
damage is determined by the type of compressor-- 
refrigerant cooled or air cooled.  We will look at them 
separately. 





Refrigerant Migration 

 Refrigerant migration occurs 

anytime refrigerant and oil are in 

contact with each other and the 

compressor is not operating. 

•Refrigerant vapor in the crankcase 

condenses and is absorbed by the oil. 

•Liquid refrigerant in the evaporator 

vaporizes and moves to the crankcase 

as a vapor. 



 Slugging 

         

Slugging is the result of significant quantities of 
liquid refrigerant, oil, or both getting into the 
compressor. The cause is usually refrigerate 
migration 



 Overheating 

•High Compression Ratios 

•High Return Gas Temperature 

•Lack of External Cooling 



 Loss of Oil Failures 

• Poor Piping 

• Improper Traps 

• Loss of Charge 

• Short Cycling 

• Low Loads 

Pressurized 

Crankcase in 

Suction-Cooled 

Compressors 

 



Questions ? 


