
Modify Section 23 21 13, subsection .03.B and add .03. F per the following 
(deletions are shown struck through and additions are double underlined).  
Remainder of section is unchanged.   

 

23 21 13 Hydronic Piping 

.03 Hydronic Specialties 

B. Air Eliminator and Dirt Separators  
1. High Performance Coalescing type air eliminator and dirt separators shall be 

installed in each closed hydronic system.     
a. Pipe size is not a factor and all units should be selected at the point of peak 

efficiency per the manufacturer’s recommendations, typically with 
entering velocities not to exceed 4 feet per second at specified GPM.   
Units specifically designed for high velocity systems may have an entering 
velocity of up to 10 feet per second.  Units shall be selected for low to 
negligible permanent system pressure drop, not to exceed maximum of 3 
feet of head.  

b. Air Eliminators shall be capable of removing 100% of the free air, 100% 
of the entrained air, and up to 99.6% of the dissolved air in the system 
fluid. Dirt separation shall be at least 80% of all particles 30 micron and 
larger within 100 passes.  Performance shall be third party tested by 
independent laboratory. 

c. All combination units shall be fabricated steel, rated for a minimum 
working pressure of 150 psig and temperature of 250°F.   

1) Any units not meeting the exemption criteria for unfired pressure 
vessels in the PA L&I Boiler and Unfired Pressure Vessel 
Regulations must be constructed and stamped in accordance with 
the latest revision of the ASME Boiler and Pressure Vessel Code. 

d. Units shall include an internal bundle of highly durable, superior corrosion 
resistant, coalescing media filling the entire vessel to suppress turbulence 
and provide high efficiency. The bundle shall consist an assembly of 
rigidly constructed vertical tubes of stainless steel or copper wire matrix  
designed to coalesce microbubbles out of solution and form larger air 
bubbles that rise to the top of the vessel and to separate dirt particles that 
collect at the bottom.  

e. Each eliminator shall have a separate venting chamber to prevent system 
contaminants from harming the float and venting valve operation. At the 
top of the venting chamber shall be a high capacity, automatic float 
actuated air venting mechanism with a separate ball isolation valve to 
enable service of auto air vent without shutting off the main flow.  

f. Units shall include a side tap near the top with a manual ball skim valve to 
flush floating dirt or liquids and for quick bleeding of large amounts of air 
during system fill or refill.  



g. Separator shall have the vessel extended below the main pipe connections 
an equal distance for dirt separation with a bottom tap and blow down 
valve of sufficient size to not easily become blocked.  Unit shall be 
designed such that pressure drop does not increase as the dirt collection 
area fills.   

h. Manufacturers:  Subject to compliance with requirements and final review 
and approval by OPP, manufacturers offering coalescing air and dirt 
separators include:  

1) Armstrong Pump, DAS series 
2) Bell and Gossett, CRS series  
3) Spirotherm, Inc, Spirovent Dirt series. 
4) Thrush, AAR-O-Vent series,  
5) Wessels, WVA series,  

2. Dirt blowdown connection shall be connected with a tee.  The side tap shall be 
piped to bag filter assembly with isolation valve.  During filtered blowdown, 
system water shall be continuously recirculated back into main piping to 
minimize fluid loss and addition of makeup water and associated air.  The straight 
through bottom tap shall include blow down valve to allow optional start-up 
flushing and purging significant dirt in the system without going through the bag 
filter.  Refer to Hydronic Plant Piping Detail.  

 
3. Do not retrofit to air management type systems with existing open (non-

diaphragm) type expansion tanks without also upgrading the expansion tank to 
closed diaphragm type. 

 

F. Guideline Details:    
1. Professional shall carefully review and edit the guideline installation details 

below, adapting them as needed to achieve application-specific, fully developed 
details for each project. 
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Hydronic Plant Piping Schematic: This schematic detail indicates 
general requirements and arrangement of hydronic specialties 
associated with each closed hydronic plant system.   

 
END of revision 
 
 
Update Commentary: 
 
Section was updated primarily for the following reasons: 



 
1) To achieve better continuous operating performance of closed systems by 

improving air and dirt removal method. 
2) To keep system pressure drop low with full system flow dirt separation. 
3) To allow blowdown through recirculating bag filer assembly to avoiding need for 

ongoing makeup water and associated addition of dissolved air and losses of 
chemical treatment and anti-freeze solutions when present.   

4) To add schematic piping detail for closed hydronic plants.  
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