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Many refrigeration systems are installed using an outdoor 
air-cooled condenser.  When these systems are installed in 
a climate where the outdoor temperature drops below 60˚F, 
some means of preventing the condensing pressure from 
dropping too low must be incorporated into its design.  Too 
low of a condensing pressure results in too low of a pres-
sure drop across the system’s TXV, leading to a reduction 
of refrigerant flow through the TXV and a starved evapora-
tor.  This is not good for the overall operation of the system. 
 
Today there are several methods used to prevent a sys-
tem’s condensing pressure from falling too low.  On sys-
tems with multiple condenser fans, one popular method is 
to cycle the condenser fans on and off as needed.  This 
method should not be used on single condenser fan appli-
cations.  It leads to rapid cycling of the fan motor, wide fluc-
tuations in condensing pressures, and an unstable opera-
tion.  The fans are typically cycled on and off using a "close 
on rise” pressure control.  As the condensing pressure falls 
fans are cycled “off”.  As the condensing pressure in-
creases fans are cycled back “on”.  The operation of the 
fans needs to be staged so that not all of the fans are cy-
cled off or back on at the same time.  Fans should be cy-
cled individually; however if the condenser has two rows of 
fans each pair of fans can be cycled together.  Also the fan
(s) closest to header of the condenser should not be cycled 
off while the compressor is running.  This will prevent wide 
condenser temperature fluctuations causing excessive ex-
pansion and contraction and metal fatigue.  For example, in 
the picture below fans 1 & 2 are not cycled and 3 & 4, 5 & 
6, 7 & 8 can be cycled together or individually. 
 

 
 

Instead of using a pressure switch to cycle the fans, some 
systems may use a temperature switch.  As the outdoor 
ambient temperature drops, the fans are cycled off.  As the 
outdoor ambient temperature increases, the fans are cycled 
back on.  However, using a pressure switch is more appro-

priate where the load on the condenser will vary due to 
multiple compressor operation, stages of unloading, or sys-
tems incorporating heat reclaim or hot gas defrost systems. 
 
Proper adjustment of the pressure or temperature controls 
is important to the overall operation of the system.  The 
controls should be 
adjusted so that 
the condensing 
pressure does not 
fall too low or rise 
too high and ide-
ally there should 
not be wide fluc-
tuations in the sys-
tem’s condensing pressure as the fans are cycled on and 
off.  It is best to follow the manufacturer’s recommended 
control settings.  As a rule of thumb fans can be cycled off 
as the condensing temperature drops below 90˚F and cy-
cled back on as the condensing temperature rises to 
110˚F.  The control’s differential setting needs to be wide 
enough to prevent rapid cycling of the fans – which will 
lead to its premature failure.  Fan cycling in excess of three 
minutes is considered excessive.  For pressure controls it 
is not recommended to set the differential less than 35 psig 
and for temperature controls not less than 5˚F. 
 
Let’s look at a refrigeration system designed with an out-
door air-cooled condenser that has eight fans (2 rows of 4), 
a 20˚F TD, and is using R-134a as its refrigerant.  In this 
example we will use 3 pressure switches to cycle the 
fans—one switch for each pair of fans.  Using the picture 
above 1 & 2 fans are not cycled off; fans 3 & 4 will have a 
cut-in pressure of 147 psig, fans 5 & 6 a cut-in pressure of 
155 psig, and fans 7 & 8 a cut-in pressure of 160 psig.  
Each of these controls will have a differential setting not 
less than 35 psig and may need to be increased to prevent 
rapid cycling as long as it does not cause the condensing 
pressure to drop too low.  
 
This method of head pressure control works well in mild 
climates but in colder climates it may not be adequate to 
maintain the system’s condensing pressure.  In the case 
this method can be used in conjunction with the flooded 
condensing to prevent the system’s condensing pressure 
from falling too low. 

Fan Cycling Controls 
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COMING EVENTS 
The Future of R-22  

 

Tankless Instantaneous Water Heaters 
 

Temperature Sensing Technology  
for A/C Applications  

 

Copeland Discus Digital Technology 
 

Variable Flow Control  
in Ductless Split Systems  

 

If you have any suggestions or requests for  
Future programs, please let us know! 
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SEE DETAILS—
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In the unlikely event of meeting cancellations,  
announcement will be posted on our web site  

Electrical Safety 

When replacing or repairing any electrical components, always verify that the voltage source is truly 
disconnected from the circuit.  Test the circuit for the presence of voltage with some type of voltme-
ter or voltage indicator.  Do NOT solely rely on the electrical disconnect to ensure the voltage is dis-
engaged.        Always verify this yourself.  


