
Buffer Tanks vs. the Spirotherm Quad Hydraulic Separator: 
 

Lets explore the differences of and why a Buffer Tank or 
the Spirotherm Hydraulic Air Separator (the Quad) would 
be needed.  
 
 
Problems:  Boiler Short Cycling   
 
Many are starting to realize that one of the downsides to some High Efficiency 
Boilers is inherent low water volume and consequential minimum water flows.   
 
Buildings, more than ever, have highly diverse heating loads such that the boil-
er plant may only experience 5 to 10% of design load, 80 to 90% of the oper-
ating hours in a year. 
 
When you couple low water content boilers with their minimum flow require-
ments, and with systems with variable speed pumps that operate at 30hz up to 
90% of the a year...…You can have “A Recipe for Disaster.”   
 
Solution:  Buffer Tank or Hydraulic Separator.   
 
 
When should a buffer tank be used?   
You must know your minimum BTU required for your system.   
A buffer tank is only needed if the minimum system load is noticeably lower than the boiler’s minimal out-
put, then the boiler(s) will cycle more for that reason.   
 
When should the Spirotherm Quad be used?   
Because the boiler(s) may be cycling more than normal, doesn’t mean it’s caused by lack of water volume.  
Any time the system pumps have the potential to flow less than the individual boiler pumps, you will need  
to use the Spirotherm Quad.   
 

When these different flows occur, your boiler’s internal temperature will rapidly in-
crease and shut down on the boiler’s operator set point, eventually cool down and  
start the cycle over again causing increased burner cycling.   
The Results: Increased energy usage, higher maintenance and a shorter boiler life.   
 
Variable system flow rates occur when variable-speed pumps are applied to the sys-
tem.  Variable flow can occur on the boiler side and on the system side.  Variable 
system flow can occur when two-way valves are utilized to control flow to building 
terminal equipment and/or zones. During lower system flow operation, the boiler(s) 
pump flow rate can exceed the system flow rate, boiler outlet water will short cir-
cuit back to the boiler causing a rapid rise in boiler temperature and possibly trip 
the high-limit.   

 
The Solution: The Quad hydraulic air separator can stabilize the flow between the two sides.  
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Buffer Tank Pros/Cons: 
 
Pros:   
 Buffer tanks are designed to ensure that sufficient water volume is available to 

maintain optimum temperature control in a closed loop chilled or hot water sys-
tem.  Used when minimum building output is drastically less than minimum boiler 
plant output. 

 
Cons:   
 Buffer tanks do not take the place of a Spirotherm Air and Dirt Separator.   
 Is there any test data on buffer tanks as it relates to eliminating air from a system? 

There are none, and this is not acceptable in modern systems. 
 Buffer tank do not separate air better than a centrifugal air separator. 
 Many Customers have replaced centrifugal air separators with Spirotherm units be-

cause the centrifugal air separators did not do the job.   
 Buffer tanks do not eliminate system iron oxide, aka “dirt”. This is not an acceptable 

in modern systems. 
 
Spirotherm Quad Pros/Cons: 
 
Pros:   
 Provides the hydraulic separation between the boilers and the systems divergent 

flows that is needed for variable speed pump systems. It also provides the air elimi-
nation and dirt separation like no other product can provide or proven to do.  

 
Cons:  
 Doesn’t provide additional water volume that some jobs require.  
 
 
Conclusions: 
Buffer tanks will provide additional volume to help prevent boiler rapid cycling where a 
boilers water content is too low, or low system water volume, and where the boilers 
minimum output is too high for extensive periods of low loads.  
 

 
 
Spirotherm Quads will separate the 
divergent pump flow needs of the 
boiler pumps and the system’s vari-
able speed pumps.  And in today’s 
modern systems, only Spirotherm 
will meet the need for 100% free 
and entrained air elimination, 99.6% 
dissolved air elimination as well as 
remove “dirt” down to 5 microns. 
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