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Refrigeration Cycle



Generic Refrigeration System



DX Evaporator



Flooded Evaporator



Schematic Diagram of Pump-
circulate Evaporator



P-h Diagram of Pump-circulate 
Evaporator



DX VS Flooded Coil



Liquid Subcooling



Liquid Subcooling



P-h Diagram of Liquid Subcooling



Standard Two-stage System with 
One Evaporating Temperature



P-h Diagram for Standard 
Two-stage System



Saving of a Standard Two-stage



Optimum Intermediate Pressure



Two-stage with Both Low and 
Medium-Temp. Evaporators



Side-port Economizer



When to Use Two-Stage

1. When Evaporator Temperature drop 
below -10C

2. When the Pressure Ratio is more than 8 
for Reciprocating Compressor with NH3



Refrigeration Load Calculations



Load Components

1)Transmission Load

2)Product Load

3)Internal Load

4)Infiltration Air Load

5)Equipment-related Load



Insulation Thickness



Infiltration by Air Exchange



Air Curtain



Door Heat Gain



Door Heat Gain



Door Heat Gain



Door Open-Close Time



Doorway Flow Factor



Effectiveness of Protective 
Devices



Loading Dock



Chapter 6
EVAPORATOR



Cooling at Evaporator



Flooded Air Coil



Pump Liquid Recirculation System



External VS Internal Fin
About 12 FPI for above freezing 
air-coil

and 3 FPI or less for below 
freezing air-coil 



External Variable Pitch Fins



Evaporator TD

TD = TAIR,IN – TREFRIG,SAT



TD & Humidity



Effect of TD on Area
Note that TD is sometime called DT



Effect of TD on Area
Note that TD is sometime called DT



Effect of TD on Area
Note that TD is sometime called DT



Optimum Evaporating Temperature
Why the size of the evaporator is dictated by 
TD?



Draw-Through/Blow-Through
Draw-Through has greater 
throw/Blow-Through has the thermal 
advantage



Suggested Location



Coil & Doorway Location



Frost on Coil
*** Undesirable Dehumidification ***



Effect of Frost on Air Pressure 
Drop



Air Pressure Drop with Time



Soft Hot-Gas Defrost Cycle



Hot-Gas Valve Set



CONDENSERS & COOLING 
TOWERS



Closed Circuit Cooling Tower



Closed Circuit Cooling Tower



Evaporative Condenser



Positioning the Condenser



Evaporative Condenser Piping



Installation on Roof Deck



Evaporative Condenser vs Water 
Cooled Condenser + CT



Effect of WB on Performance of EC



Air in Condenser



Condenser Sizing



Condenser Heat Recovery



COMPRESSOR



COP



Variable-volume Ratio



Variable-volume Ratio



Oil Cooling



Oil Cooling



Thermosiphon Oil Cooler



Heat Rejection by Oil Cooling



Refrigerant Piping



Categories of Piping



Effects of Pipe Size



Optimum Pipe Size



Selecting the Pipe Size



Selecting the Pipe Size



Selecting the Pipe Size



Rising of Liquid Line



Downward Sloping



Avoiding Drainage



Sizing of Wet Return Line



Lifting Liquid From The 
Evaporator in Vertical Risers



Optimum Velocity in Riser



Optimum Riser Sizing



Lifting Liquid From The 
Evaporator in Vertical Risers



Pipe Safety



Pipe Safety



Piping Materials



Piping Insulation



Any Question?

Thank You for Your Attention!
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