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Understanding How Buildings Work 

ÅThey are in an interactive system 

ÅThere is more to HVAC then the box 

ÅUnderstanding and being able to repair ducts in 
imperative 

ÅHaving a good knowledge of the thermal envelope 



So How To Take Advantages  
of Missed Opportunities 

ÅTrain CSRs how to listen and ask questions on the phone 

ÅHave training on teaching technicians to be lead generators 

ÅTrain technicians on ǘƘŜ ǘƘǊŜŜ ά[ǎέ 

ÅHave a system in place to follow up if not sold by a tech 

ÅLearn that every phone call is an opportunity for a lead 

ÅDecide on what your company wants to offer and have pricing  

 



The Three Legged Stool 



All Three Legs Must Be Strong 



All Three Legs Must Be Strong 



All Three Legs Must Be Strong 



Duct System  
Problems & Complaints 
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Department of Energy Report 





Summer Comfort 

ÅHot Rooms 

ÅExcessive Humidity 

Å9ƴǘƛǊŜ IƻǳǎŜ DŜǘǎ IƻǘΣ {ȅǎǘŜƳ /ŀƴΩǘ Keep Up 

 



Winter Comfort 

ÅCold Rooms/Drafts 

ÅDry Air  

Å¢ƘŜ IǳƳƛŘƛŦƛŜǊ 5ƛŘƴΩǘ IŜƭǇ 

 



Our New System Is Noisier 



Dust and Allergy Complaints 

ÅDust On Furniture 

Å¢ƘŜ !ƛǊ /ƭŜŀƴŜǊ 5ƛŘƴΩǘ IŜƭǇ 

 



Odors and IAQ 

ÅHouse Smells 

ÅRegisters Sweat 

ÅCO Alarm Goes Off 

 



High Utility Bills 



Bought A New HVAC System 

ÅProblems became Worse 

Å5ƛŘƴΩǘ save anything 

ÅOld one seemed to work better 



Different Types of Leakage 

ÅDuct Leakage    

ςTo Outside: causes energy loss and efficiency loss 
makes houses go negative 

ςTo Inside: causes room imbalances and air 
balancing issues 

ςBoth need to be dealt with but only duct leakage 
to the outside saves energy 

 



Why Duct Leakage Adds Up 

ÅDuct systems have Holes, which are ... 

ÅSubjected to Mechanical Pressure ... 

ÅAt the Worst Times of the day or year ... 

ÅLosing the Most Conditioned Air Ǿƛŀ ǎǳǇǇƭȅ ƭŜŀƪǎ Χ 

ÅOften sucking the Hottest Possible Summertime 
Outside Air in the return leaks. 



Little Leaks Really Add Up 

Diffuse Duct Leakage  



Sometimes They Have Fallen Apart 

Disconnected Duct Leakage  



!ƴŘ hŦǘŜƴ ! 5ǳŎǘ LǎƴΩt A Duct! 

Building Cavity Return Duct Leakage  



No One Method Approach 

Simple,Often Free Involved, Often A Fee 

Utility  

Rebate 

Programs 



Instruments Help Find Opportunites 



Blower Door Demos Duct Leaks 



Duct Airtightness Tester 

ÅMeasures total duct leakage  

ÅRequires taping or covering of grilles 

 

 



Blower Door With Flow Hood  
 

ÅQuicker way to get a duct leak to outdoors 

ÅFlow hood measures duct leakage at each register 





CI SEER Degrade Analysis 

 



CI SEER Degrade Analysis 

 



Infrared Thermal Imager 



IR Camera With Furnace On 



IR with Heat Off, Then Heat On 



Leaky Boot-Sheetrock Under Insulation  



Leaky Metal Ducts Under Wrap 

3

6 



ÅDuct Seal 

Å (manually or by Aeroseal) 

ÅDuct Replacement:  
 

Duct Sealing or Replacement Opportunity 



IƻƳŜ ϧ 5ǳŎǘ tŜǊŦƻǊƳŀƴŎŜ /ƻƴǘǊŀŎǘƛƴƎΧ 

Χƛǎ ōǳƛƭǘ ƻƴ ǘƘŜ ƭŀǘŜǎǘ 
research and new 
understanding of:  

ÅBuilding Science  

ÅHow the Whole House 
Works as an Interactive 
System 

ÅBut Understanding 
Ducts is Imperative 

 



ÅLeaky ducts are the weakest link in the HVAC system 

Å90% of problems in homes have a relation with the ducts 
 

Ductwork 



Building Cavities Used As Returns 





How Much Does This  

Affect An AC System? 

120o 



άмл҈ Iƻǘ !ǘǘƛŎ wŜǘǳǊƴ !ƛǊ /ǳǘǎ !/ 
Capacity and Efficiency 

Research Report Source:  FSEC-CR-397-91 

Prepared for the FL Governor's Energy Office 



Basement House: 

The Overlooked 

Return Air Source 



Leaking from the attic 



Return Leakage In  
Basement System Home 



Is It Worth Sealing  
Supply Leaks In Basements or Between Floors? 



2nd Floor Comfort Improvement From  
Basement Supply Duct Sealing & Some Attic Fix 

 
20o Spread Before 

3o Spread After  

Upstairs 

Before 

Basement 

Before 

After 



Air Cleaners a great Opportunity 



Time To Settle Three Feet 

Type Diameter Microns Time 

Fiberglass 10 to 1000 5 seconds 

Human Hair 100 to 150   

Skin Flakes 20 to 40  

Common Pollens 15 to 25 

Mite Allergens 10 to 20 5 Minutes 

Common Spores 2 to 10  

Bacteria 1 to 5 

Cat Dander .5 to 1.5  10 hours 

Tobacco Smoke .1 to 1 

Viruses under 0.1 10 days 
Spengler, Harvard School Of Public Health 



Amount of Airflow Depends On: 

1. Size of hole            2. Amount of pressure 

Basic Rules Of Airflow: 

Dust 



What Else Is Coming In With The Air? 





Negative Pressure: Other Causes 

> Supply Duct Leakage 







Supply Duct Leakage Example 





Seal the Hole & get Rid of  
The Driving Source 



An Easy Lead To Convert To HPA (over 
phone by CSR or Tech in home):   

 
 

Duct Cleaning &  
IAQ Accessory Prospects 



What A Lot Of HVAC Companys Say 

No, we arenôt into 

that. We donôt think  

it works.  

Sold Steve a Carpet 

Cleaning Job 

Do you guys do  

duct cleaning?  



Company Choices 

Try to give price over phone 

Book a on site free duct inspection 

 



What Other Opportunities Could We Offer 
Home & Duct Performance Testing To? 



IAQ LEADS 

>άaƻƭŘ ƻǊ ŘƛǊǘ ƻƴ ƻǳǊ ŎŜƛƭƛƴƎ ǾŜƴǘǎέ 

>άDŜǘǘƛƴƎ ŀ ƭƻǘ ƻŦ Řǳǎǘέ 

> Air Cleaner bid request 

> UV Light bid request 

> Humidifier or Dehumidifier bid request 

> Odor complaint 

> Carbon Monoxide Alarm goes off 



Comfort Issues 

> Hot or Cold Room or Level - Cry for Help 

> ά/ŀƴ ¸ƻǳ /ƘŜŎƪ ǘƘŜ !ƛǊŦƭƻǿΚέ 

> ά¢Ƙƛƴƪ ŀ 5ǳŎǘ CŜƭƭ hŦŦέ 

> Extra Duct Run request 

> Zoning Bid Request 

> Booster Fan Bid request 

> Powered Attic Fan Bid request 

> άLǘ Ǌǳƴǎ ŀƭƭ ǘƘŜ ǘƛƳŜ ŀƴŘ ŘƻŜǎƴΩǘ ƪŜŜǇ ǳǇέ 



Call-Ins:  When to Bring Up Testing 

> Energy Saving/Utility Bill Questions 

>ά²Ŝ already have a new high efficiency unit, 
ǿƘŀǘ ŜƭǎŜ Ŏŀƴ ǿŜ Řƻ ǘƻ ǎŀǾŜ ŜƴŜǊƎȅΚέ 

>ά5ƻ ȅƻǳ Ǝǳȅǎ Řƻ ŀǘǘƛŎ ƛƴǎǳƭŀǘƛƻƴΚέ 

>ά5ƻ ȅƻǳ Ǝǳȅǎ Řƻ ǎƻƭŀǊΚέ 

>ά²Ƙŀǘ Řƻ ȅƻǳ ǘƘƛƴƪ ƻŦ ǊŀŘƛŀƴǘ ōŀǊǊƛŜǊΚέ 

>ά{ƻƭŀǊ ǎŎǊŜŜƴǎΚέ 

 

 

 



ÅTPI 621 Digital Manometer 

Å(2) Static Pressure probes 

Å(2) 6  Silicone tubing 

ÅDrill bit with drill stop 

Å(25) Stainless steel plugs 

ÅCarrying case 

Static Pressure Gauge Kit 


