
Duct Restriction 
(Flex Duct) 



Duct is crushed and flatten at the boot. 



Duct compressed by wires 



Radius of bend less than one-duct diameter 



  Avoid bending flex duct so that the radius at the centerline is less than 
one duct diameter. Such bends also restrict airflow and increase air 

friction.  



Ducts compressed into small space 



Run flex duct through spaces at least as large as the diameter of the 
duct inner 



No metal sleeves used to join ducts. 



Improper duct support and excess duct sag 



   Ducts in direct contact with a heat-generating appliance vent. 
 

   Ducts that leak a "significant" amount of conditioned air at a 
       plenum collar or at a splice or junction. 

 
   Ducts that touch the ground and ducts buried in insulation if 
       there is evidence of condensation on or near the duct. 

 
    Ducts that breach a fire-rated assembly unless the local 
        authority having jurisdiction accepts the practice. 

 
    Ducts that have wet insulation from sources such as rain or 
        plumbing leaks. 

Finding Flex Duct installation errors 
(Cont.) 



DUCT LEAKAGE 



Duct Leakage 
 

 
 All joints must be sealed. 

 
 Duct leakage can decrease Efficiency by 50% 

 
 Duct Leakage to the inside is still duct leakage.  

 



 
Duct Leakage can cause: 

 
 
 Poor air distribution 

 
 Condensation on registers, grills and duct 

 
 Increased energy use 

 
 Entrained, unconditioned air 

 



 
 
2. The s-cleat and drive connections on ductwork should be sealed with duct 
sealer mastic.  
 
3. On flex duct with no metal ends, secure the inner lining to the metal boot firmly 
with duct zip ties, then secure the insulation and outer wrap. Zip ties are fine for 
the exterior insulated wrap.  Zip ties alone on the inner liner will not secure the 
duct to the slick metal fitting. Use sheet metal screws with washers at the spiral 
wire to prevent the inner liner from slipping off. (Codes demand that insulated flex 
duct be secured with UL 181-B-FX tape.)  
 
4. Cover all connections of accessories (such as humidifiers) with liquid or taped 
mastic. (Remember that many of these must be removed later for service.)  

Repairing Leaks In The Air Ducts 

1. Make sure that all metal fittings are firmly screwed together on four sides, then 
covered with liquid or tape mastic, and fully re-insulated.  



 Make sure that all seams are fixed tightly and screwed 
together (when necessary). 
 

 Make sure that all connecting boots are tight at the 
seams and sealed with liquid or tape mastic. 
 

 Make sure that all insulation is in place and well-
secured. 

Plenum or Mixer Box Connections 



  Make sure that all seams are fixed tightly 
       and screwed together (when necessary). 
 
  Make sure that all connecting boots are tight at the seams and 

sealed with liquid or tape mastic. 
 
   Make sure there are no leaks between the 
       discharge grille facing and the space 
        between the wall studs or ceiling joists. 
 
   Make sure that all non-grille surfaces are insulated. 

Air Diffuser Boxes and Grilles 



Leaks in air returns can be hard to locate because the 
negative pressure is difficult to both see and hear. Finding 
and repairing such leaks requires a close inspection. And 
non-ducted returns (as in spaces between wall studs or 

ceiling joists) are notorious for being sources of both 
indoor air pollutants and leaks from outside or 

unconditioned sources. That's why it is best to fit all air 
returns with a tight metal or plastic lining, or thoroughly 

coat them internally with mastic to cover all leak sources.  
 
 
 
 

   Air Returns 



Air Returns 

Once you've secured all connections to the ducts, 
as listed above, verify that all seams are tight and 
covered with mastic, and that there are no leaks 

between the return grille facing and the space 
between the wall studs or ceiling joists. 



We often find separate filter housings (such as for 
electronic air filters) located in unconditioned areas. 

Because filters are frequently changed or cleaned, they 
can start to leak air. Here, the use of any sort of mastic 

would become a hindrance to any sort of future 
servicing, so we recommend repairing only any 

damaged seals. Permagum™ is good for this job. It is 
easy to put on and easy to remove. 

 

Filter Housings 



An annual check of the customer's HVAC system will catch 
any new problems before they start running up energy bills 

and affecting indoor air quality. These inspections and 
repairs are a good investment in a comfortable and energy 

efficient home. 

Filter Housings 



 UL 181-B-FX Uni-Mastic 

Sealers 



 UL 181-B-FX tape 

Tapes 



Use Only  
UL Approved Tapes 



All boots should be sealed to prevent entraining of air 



This type of leakage will cause the register to sweat forming 
mildew on the ceiling. It can also entrain hot attic air and 

bring into the conditioned space 



This will cause the same type of problems 



This will cause the same type of problems 



Mastic and glass fabric (when needed) are best…cloth duct tape 
should NOT be used 



Equipment Air Leaks 
1. Make sure that all panels and connections are secured with screws 
and that all panels are in place.  
 
2. Straighten bent panels and repair their seals.  
 
 
 
3. Stop all leaks with liquid or tape mastic or with Permagum™, 
which stays pliable and can be removed for access later.  
 
4. Make sure that all interior insulation is in place and tightly 
secured to the metal walls and panels.  
 
Unfortunately many air handlers and furnaces have air leaks. They 
can be sealed with Permagum™, or with silicone for a permanent 
seal.  
 


