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Techniques To 

Incorporate In Your 

New Home or  

How to Star in the  

High Hurdles  



Proven Techniques  

×Cool roof materials and radiant barriers 

×Tight ductwork 

×Locating ductwork in the conditioned space 

×Sizing the AC properly 

×Also: 

üLighting 

üTree Preservation 

üMarketing 



Incorporate Cool Roofs  

×White metal or tile reflective roofs 

×Radiant barrier with other roof materials 

 

Solar heat gain through the insulated ceiling and 

to the duct system can be responsible for 20 - 

30% of the AC use. Choice of a white roof 

color can reduce the overall cooling load by 

20% or more in new homes. 

 



Roof Choices  



Roof Materials --- Cool Roofs Study  

Ft. Myers Habitat for Humanity  



V(7) homes with same floorplan, 

    orientation, equipment and insulation 

 

V (7) different roofing systems: 
     

        (Control) gray shingle 

        White shingle  

        White and terra cotta ñSò barrel tile 

        White flat tile 

        White metal seam 

        Sealed attic (gray shingle) 

 

 

Roof Materials --- Cool Roofs Study  



Roof Materials --- Cool Roofs Study  



Figure 25. White barrel tile roof house (RWB).Figure 25. White barrel tile roof house (RWB).

Roof Materials --- Cool Roofs Study  



Avg. cooling over unoccupied period 
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RWB Avg = 13.3 kWh/day

RWF Avg = 13.3 kWh/day

RWM Avg = 12.2 kWh/day

RWS Avg = 15.6 kWh/day

RSL Avg = 14.9 kWh/day

RGS Avg = 17.0 kWh/day

RTB Avg = 16.2 kWh/day

Summer
Peak

Period

Impact of East facing glass
(RWB, RWF, RWS)

West facing glass
(RGS,RTB,RSL, RWM)

Roof Materials --- Cool Roofs Study  



Estimated Normalized Average Savings for 

1770 Square Foot Home  

                   Peak 
               Cooling          Demand
               Savings          Reduction  
  

RGS (Control, dark shingle):         --        --  
  

RWS (White Shingle):         4%       17%  
 

RSL (Sealed Attic, dark shingle):     9%        5%  
 

RTB (Terra Cotta Barrel):        3%           13%  
 

RWB (White Barrel Tile)        20%      32%  
 

RWF (White Flat Tile)         17%       34%  
 

RWM (White Metal)         23%        28%  
 

Roof Materials --- Cool Roofs Study  



Solar Reflectances  % 

× Specimen  

× White    66  

× Sandstone    50 

× Classic Green   11 

× Patina Green   24 

× Hartford Green    9  

× Pacific Blue    18 

× Slate Blue    20 

× Matte Black    6 

× Burgundy   12 

× Cardinal Red  37 

× Coral   34 

× Musket Gray  13 



Radiant Barrier Systems (RBS)  



Radiant Barrier Systems (RBS)  



Top side of 
truss under 
sheathing  

Below 
bottom cord  

Over ceiling insulation  

Radiant Barrier Systems (RBS)  



×Pre-applied to roof sheathing 

 

Radiant Barrier Systems (RBS)  



×Pre-apply it yourself  

 

Photo from  

Radiant Barrier Systems (RBS)  



Before and after tests on 9 homes 

Site #199 pre -retrofit  Site #199 post-retrofit  

RBS ð Cool Roofs Study  



Results ï 9% Savings  

RBS ð Cool Roofs Study  



Put on a Cool Roof  

× Hurdles 
ü Aesthetic 

ü Covenant and Deed 

Restrictions 

ü First Cost 

ü Who installs radiant barrier? 

ü Proper installation 

ü Shingle warranty 

× Making the Leap 
ü Look for materials with semi-

reflective surfaces  

ü Within the same material ï no 
added first cost for color change 

ü Radiant barrier  material is as 
low as $0.10/ft2 

ü If no insulating contractor for 
radiant barrier ï use  roof 
sheathing  ïinstall foil-side 
down to air space 

ü Choose shingle that does not 
void warranty 

 



Sealed & Tested Ductwork  

×Duct leakage accounts for 10 to 20% of the 

heating and cooling bills 

üLeakage may occur in supply ducts, return 

ducts and paths, and air handler 

üAir handler leakage often around 5% 

üSeal ducts with mastic, not tape 

üMust test to verify ducts are sealed 



Duct Leakage Research - 1990 

×Florida  

ü50 all electric homes 

ü13% total building 

leakage in duct system 

ü17% savings 

ü$200 cost  

üTypical: single story, 

slab on grade, duct 

board ducts in attic 

Install and Seal the AH and 

Ducts Properly  
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Install and Seal Ducts Properly  
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Donõt do thisé 

Install and Seal Ducts Properly  



Or thisé 

Install and Seal Ducts Properly  



Or thisé 

Install and Seal Ducts Properly  



Or thisé 

Install and Seal Ducts Properly  



× Utility room door that 
swings to the return grill. 

× When the system turns 
on, the door is pulled to 
the grill. 

× Perhaps this was 
designed as an automatic 
flow reducer to enhance 
dehumidification of the air 
conditioning unit?  Not! 

And definitely donõt do thisé 

Install and Seal Ducts Properly  



Condensation 

Or you may get thisé 

Install and Seal Ducts Properly  



Or thisé(way to avoid water 

shortages?)  

Install and Seal Ducts Properly  



Or thisé 

Install and Seal Ducts Properly  



×Use of sealing 
materials which are 
not durable over time 

× Improper application 
of sealing materials 

×Building cavities used 
as a duct 

×Lack of duct support 

×Failure to isolate 
plenum cavities from 
adjoining building 
structure 

×Exposure to UV 

×Rodent/human 
damage 

×Poor design 

×Workmanship 

Causes of duct issues 

Install and Seal Ducts Properly  



Sealed and Tested Ducts  

× Hurdles 
ü Lack of knowledge 

ü Contractor insists ducts are 
sealed already 

ü First cost 

ü Who can test the ducts? 

× Making the Leap 
ü One of the most cost-

effective measures 
available  

ü Specific measurable goal 
should be part of 
specification (e.g., leakage 
to outside <5% of flow 
when tested at 25 pascal ) 

ü In Florida there is energy 
code credit for meeting 
spec, and established 
energy raters  

ü Provides comfort benefits, 
fewer callbacks, potential 
IAQ benefits 

 



Interior Ducts  

×Greatly reduces consequences of air leakage 

×Duct conduction (heat loss or gain through 

ducts to attic or other non-conditioned 

location) is 5 to 15% of heating and cooling 

bill 

× Involves starting in the design phase of a 

home and sealing duct space off from 

unconditioned space 



Reduce the Impact of  

Ducts in Unconditioned Spaces  

× Sealed and Insulated Ducts: continuous 

thermal barrier and sealed with mastic 

and mesh including the return plenum. 

Cool roof preferred. 

 

× Unvented Attics and Crawlspaces ï move 

the air and thermal barriers to the other 

side of the air distribution system 

 

× Interior Duct Systems ï move the air 

distribution system to the inside of the 

houseôs thermal and air barriers. 



Interior Ducts - 

Schematic Design  


