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• Explanation of the refrigeration cycle. 

• Compressors. Benefits and operating characteristics. 

     -Reciprocating

    -Screw

    -Scroll

• Condenser types and benefits

    -Air cooled

    -Evaporative

• Expansion Valves 

    -Thermostatic

-Non- Balanced port

-Balanced port

    -Electronic

• Evaporator Design 

  -Fins per inch

  -Moisture carryover

  -Distributors



• Standard RTU Concerns

   -Capacity control at part loads

• Split Systems Concerns 

          -Piping concerns

   -Receiver

   -Pump down solenoid valve

-Oil Separator

• 100% Outdoor Air DX Unit Concerns 

          -Interlaced evaporators vs. parallel or series

   -Precise capacity control

▪ Compressor staging

▪ Compressor unloading

▪ Scroll- 66% or down to 20% (variable speed)

▪ Hot gas bypass to evaporator

▪ Tight head pressure control

▪ Fan speed control vs. flooded condenser



Heat Pump Comparison



HVAC Engineers Understanding of a 

Refrigeration System 
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1RTU with Chiller



Frozen Coil



Basic Refrigeration System

Evaporator

Condenser

Prime Mover

•Motor

•Engine

•Steam Turbine

Compressor

•Scroll

•Reciprocating

•Helical rotary (screw)

•Centrifugal

Metering Device

•Capillary tube

•Orifice

•TXV

•Level control

•Electronic

•Air cooling coil

•Shell & tube (liquid chiller)

•Special (process)

•Air-cooled

•Water-cooled

•Evaporative



Basic Refrigeration System

Evaporator

Condenser

E in
Typically 30% of Q

Compressor Metering Device

Q in

E+Q out



Basic Refrigeration System

Evaporator

Condenser

Compressor

R-22

Metering Device

•Capillary tube

•Orifice

•TXV

•Level control

•Electronic

100°F-195 psi

45°F- 76 psi



Reciprocating Compressor
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Reciprocating Compressor Unloader



Screw Compressor
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Screw Compressor
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Screw Compressor



Screw Compressor



Scroll Compressor



Scroll Compressor
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Centrifugal Compressor



Compressor Efficiencies

Capacity % Reciprocating Helical

Rotary

Scroll

KW/Ton KW/Ton KW/Ton

100 0.87 0.70 0.80

50 50% 42% 72% (VFD)

25 35% 26% 65% (VFD)

Part Load Performance (% Power)

Performance at 85°F Cond



Air Cooled Condenser



Evaporative Condenser



Evaporative Condenser
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Condensers Efficiencies

R-22 Ambient 

temp

Sat. liquid 

temp

Ambient 

minus 

liquid

Head 

pressure

Air-

cooled

95°F db 115°F db 20°F db 243 psi

Water-

cooled

78°F wb 90°F db 12°F db 168 psi

Evap-

cond

78°F wb 85°F db 7°F db 156 psi



Thermostatic Expansion Valve



Thermostatic Expansion Valve
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Oil Separator
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Filter-Drier



Suction Accumulator



Hot Gas Bypass 



Refrigerant Distributor



Refrigerant Distributor



Refrigerant Distributor

Refrigerant Distributor



Refrigerant Distributor



Split Faced Evaporator Coils



Split Faced Evaporator Coils



Interlaced Evaporator Coils



THE END


