
 
Refrigeration 101 

  
Jim Kirk  



I am Not that James Kirk ! 



What Is 
 

 



Cold: 
The absence of heat:  

–You cannot “make” cold – you can only remove 
heat. 



Heat: 
Heat is the transfer of kinetic energy from one 
medium or object to another, or from an energy 
source to a medium or object: 

– Measured in BTU ( British Thermal Unit) – the  amount of 
heat required to raise the temperature of one pound of 
pure liquid water by one degree Fahrenheit. 



Refrigeration: 
Refrigeration is a process of moving heat from one 
location to another 

– Low Temp – frozen  
– Medium Temp - perishable 



Heat Transfer: 
Heat transfer always occurs from a region of high 
temperature to another region of lower temperature. 

 
 



 

 

Heat Transfer: 



 

 

Methods of Heat Transfer: 
• Conduction: The transfer of heat within a solid or between solid objects, can only be by conduction. It’s due the motion of 

electrons. The hot molecules vibrate faster against the cool molecules causing them to heat up. Heat transfer is always from 
hotter to cooler objects. If one end of any object or material is heated, the heat will pass through the other end. Gases and 
fluids are less conductive than solids. 

 
• Convection: It is the transfer of heat by the movement of fluids. Air or water, which is being heated directly, becomes less 

dense and rises up. The cooler part of the fluid settles down to replace it. This cooler fluid then heats up and forms 
convection current. Convection is the main form of heat transfer in liquids and gases. 

 
• Radiation: Thermal radiation is the transfer of heat through empty space by electromagnetic waves. All objects above zero 

degree temperature radiate energy. Radiation does not require any medium, as it is transferred by electromagnetic waves 
and can take place even in vacuum. The heat energy from the Sun travels through the space vacuum by radiation before 
warming the earth. 



Refrigerant: 
A refrigerant is a substance or mixture, usually a fluid, used in a 
refrigeration cycle. In most cycles it undergoes phase transitions 
from a liquid to a gas and back again. 
When a liquid changes state to a vapor it absorbs heat from the 
surrounding environment. 
 - “Secondary” (Glycol, CO₂, etc.) generally do not require a 
     change state 

 
 



Pressure Temperature Relationship: 
Gay-Lussac’s Law 

 

Temperature and pressure are directly proportional to each other. This means that as the 
temperature decreases, the pressure also decreases, and as the temperature increases, 
the pressure increases.  
One way to think of this is if you increase the speed of the molecules – by increasing their 
temperature – the force of the molecules hitting their container increases and increases 
the pressure. 
  



Pressure Temperature Relationship: 
• Refrigerant trapped in a container is in a Saturated State. This 

means that fluid is evaporating and condensing at the same rate so 
there is no change in the pressure or temperature of the fluid 
during this process. 

• When the evaporated vapor is allowed to escape it will take heat 
with it, lowering the temperature and pressure. 

• If vapor is added to the container it will inject heat, raising the 
temperature and pressure. 



Pressure Temperature Relationship: 
• By Controlling the pressure we can control the saturation 

(boiling/evaporation) point and temperature. 



Pressure Temperature Relationship: 
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Pressure Temperature Relationship: 

A Few Exceptions…. 
 - Superheated Vapor 
 - Subcooled Liquid 
 - Trans-Critical 



The Mechanical (DX) Refrigeration Cycle: 

Compressor 

Evaporator Condenser 

Metering Device 

Sight Glass Filter / Drier 

Typically 
Indoors 

Typically 
Outdoors 



The Mechanical (DX) Refrigeration Cycle: 

Compressor 

Evaporator Condenser 

Metering Device 

Sight Glass Filter / Drier 



The Compressor 

Reciprocating Semi-Hermetic - Most Common 



The Compressor 

Scroll - Hermetic 



The Compressor 

Screw - Semi-Hermetic 



The Mechanical (DX) Refrigeration Cycle: 

Compressor 

Evaporator Condenser 

Metering Device 

Sight Glass Filter / Drier 



The Condenser 

Air Cooled – Most Common 



The Condenser 

Water Cooled 



The Condenser 

Water Cooled (Evaporative)  



The Condenser 

Hybrid (Air/Evaporative)  



The Mechanical (DX) Refrigeration Cycle: 

Compressor 

Evaporator Condenser 

Metering Device 

Sight Glass Filter / Drier 



The Metering Device 

Thermostatic Expansion Valve - Most Common 



The Metering Device 

Electronic Expansion Valve 
- Becoming More Common 
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The Mechanical (DX) Refrigeration Cycle: 

Compressor 

Evaporator Condenser 

Metering Device 

Sight Glass Filter / Drier 



The Evaporator Coil 



The Mechanical (DX) Refrigeration Cycle: 

Warm Air Cool Air 

Super-heated  low 
pressure vapor 



Super-heat 
The difference between the actual temperature 
of the refrigerant vapor and the calculated 
temperature of the vapor (calculated using PT 
Chart)  

Actual Temperature 
30°F 

Saturated Suction 
Pressure 43 PSI 

Example: 
R-22 
 
43 PSI = 20°(calculated) 
 
30 – 20 = 10° Superheat 



The Mechanical (DX) Refrigeration Cycle: 

Warm Air Cool Air 

High Pressure Vapor 

High Pressure Sub-Cooled Liquid 



Sub-cooling 
The difference between the calculated 
temperature of the liquid refrigerant ( calculated 
using PT Chart) and the actual temperature of 
the liquid refrigerant 

Discharge 
Pressure 182 PSI 

Example: 
R-22 
 
182 PSI = 95 degrees ( calculated) 
 
95 – 85 = 10 Degrees Sub-cooling 

Actual Temperature 
85°F 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOLpgqvUl8cCFQo_PgodlYABGQ&url=http://aboutyourrefrigeration.blogspot.com/2014/03/refrigeration-charts-r22.html&ei=qQDFVaLxN4r--AGVgYbIAQ&bvm=bv.99804247,d.cWw&psig=AFQjCNFm-7Fm5sNuU4FVdtCrN_5icNqoDA&ust=1439060459429008


The Mechanical (DX) Refrigeration Cycle: 

Warm Air 

High Pressure Vapor 

High Pressure Sub-Cooled Liquid 

Warm Air 

Super-heated  low 
pressure vapor 



Effects of Temperature on capacity: 



Parallel System: 



Parallel System: 



Secondary  System (Glycol): 

Evaporator/Heat Exchanger 

Pump 

Secondary Piping 



Secondary  System (CO₂): 

Evaporator/Heat Exchanger 
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CO₂ Cascade 



CO₂ Trans-critical 
C02 Critical Point: 
1067 PSI – 88°F 



Questions? 

Jim Kirk 
jkirk@facilitysource.com 

 

www.facilitysource.com 
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