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A House is a System 
of dynamic, interacting systems… 

Thermal Envelope System        Air Barrier System   

HVAC System          Moisture Control System   

Plumbing System            Electrical System 
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Building Envelope: 

The Driving Forces 

Image Courtesy: Southface Institute 
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How Heat Flows 

Conduction 

• The transfer of heat 

through solid objects. 

• Insulation, multiple 

layers of glass in 

windows, reduce 

conduction. 
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How Heat Flows 

Radiation 

• Movement of radiant 
energy across empty 
space from warmer to 
cooler objects. 

• Examples: 

– Sunshine (solar heat) heats 
roof deck and brick veneer. 

– Hot roof deck radiates to attic 
floor; brick veneer to wall. 

– Solar and radiant heat from 
pavement passes through 
clear glass,heats floor. 
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How Heat Flows 

Convection 

• The flow of heat by 

currents of air. 

• As air warms, it rises; as 

it cools, it gets heavier 

and sinks. 

• Air flow into a home is 

infiltration;  

• Outward flow is called 

exfiltration.   

• Air leakage is both. 

Air leakage 
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Typical Air Bypasses (Leaks) 

largely to the attic and crawl space 
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Where is the 

boundary  

of the  

conditioned space? 

The thermal (insulation) and 

air barrier boundaries must 

be in direct contact. 
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An ice chest full of holes  

won’t keep your beer cold. 

 

 

 

 
 

A house thermal blanket full of gaps 

and thin spots will need a lot more ice. 
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A Continuous Air Barrier 
Why so important? 

• Saves energy 

• Saves money 

• Controls air quality 

• Increases comfort 

• Reduces moisture 
into building cavities 
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Climate Zones 
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Rainfall 
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Keeping It Dry 
Rain and Moisture Management 

 

 

 

 

 

 

 

Wet happens… 

but can it dry??? 
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Moisture Dynamics 

 Liquid water flows downward, 

except when it doesn’t 

Gravity   

Adhesion 

Wind 

Wicking (capillary action) 

Hydrostatic pressure 
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Water Vapor Moves by: 

Air transport Diffusion 
through materials 
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Moisture Flows… 

WARM COLD 

MORE less 
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So…. 

Which way does it flow? 

? 
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Which is wetter? 

Which is warmer? 

a. Outside air 

b. Inside air  
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So…. 

Which way does it flow? 

Cold, dry outside 

Cozy inside 
Hot, humid outside 

Cool, dry A/C inside 
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Relative Humidity (RH) 

Amount of H2O in air 

Amount of H2O air can hold 

at that temperature 

Humid air + cold surface = condensation 
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Warm, wet weather 

+  cool A/C  

+  vinyl wallpaper  

=  mold 

Recipe for 

lawyer wealth 
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Water Vapor Permeability 

Perm Rating Class Descriptor 

 0.1 1 Vapor barrier 

> 0.1  1.0 2 Vapor retarder 

> 1.0   10 3 
Semi-permeable 

vapor retarder 

> 10 4 Vapor permeable 
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Warm, Humid Climate Assembly 

Low permeability           High permeability 

 

 Dries to the inside 

Unfaced 
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All-Climate 

High-Performance  

Solution 

• in summer, foam 

board provides exterior 

vapor barrier  

• in winter, foam board 

interior not cold enough 

for condensation within 

wall cavity 

Reproduced with permission from 

Building Science Corporation 
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Indoor Air Quality Goal  

RH 40-60% 

In leaky homes, A/C runs long  = big bills, but good  dehumidification. 

In tight, efficient homes,  little temp. load, but humidity load remains. 
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Indoor Humidity Control 
extra important in warm climate 

energy-efficient homes 

• Moisture protected (dry) 

foundation or subfloor  

• Rain and moisture managed walls 

and roof 

• Bath, kitchen exhaust fans (low noise) 

• Right sized A/C (bigger is NOT better) 

– with SHF < .75 (25% dehumidification)  

• If not enough, add dehumidifier 

http://www2.panasonic.com/consumer-electronics/shop/Building-Products/Ventilation-Systems/Ceiling-Insert-Fans/model.FV-08VKM1
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Oversized A/C – Bad Idea 

• Cost more to buy 

• Cost more to operate 

– less efficient 

• Shorter life  

• Less comfort – poor 

dehumidification 
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Proper Ventilation 

Healthy Housing Principle 

1. Combustion Ventilation 
supply and exhaust; direct vent 

sealed combustion when indoors 

2. Local  Exhaust Ventilation 

to remove moisture, odors, other 

contaminants at the source. 

3. Fresh Air Ventilation to 

reduce indoor contaminants by 

dilution. 

4. Control of Airflow to filter air, 

distribute air, minimize energy 

and manage humidity. 

Build tight, vent right 
with controlled, filtered fresh air 
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Energy Star, Quiet Exhaust Fan 

• < 0.3 sone at 80 cfm 

• Moisture sensor or timer control 

High Performance Hood 

• < .3 sone at normal speed 

• Extends over all burners 

Quiet fans + proper duct 

installation = effective  exhaust 

Keep it Properly Ventilated 

Correct Duct Installation 
• Min. and smooth curves 

• Larger, smooth duct 

http://www2.panasonic.com/consumer-electronics/shop/Building-Products/Ventilation-Systems/Ceiling-Insert-Fans/model.FV-08VKM1
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The old, the new, and the future  

Ventilation Standards 
 

7.5 cfm/person (# BRs + 1)  

plus 

1-3 cfm/100 sq. ft. of conditioned area 

Example:  2000 sq. ft. 3 BR house = 50-90 cfm 

depending upon…. 
 

 

 

 

 

How much ventilation? 

Are leaky houses with “natural ventilation” 

and exhaust-only systems  

the best strategy? 
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Is this good or bad ventilation? 

Why? 

Courtesy of Building Science Corporation 
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Avoid negative pressure 

in the south! 

Infiltration of warm, humid air: 

• into walls 

• through chases 

• to cool interiors 

can cause 

• hidden condensation 

• mold 

• backdrafting 
• higher energy bills 

Behind vinyl wallpaper 

Best Practice – Aim for a slight positive pressure. 



 

Paul LaGrange 
Building Science Educator 

 

Claudette Reichel 
Professor and Extension 

Housing Specialist 
 

Energy and  

Comfort-Saving  

Home Improvements 
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Home Energy Usage 
in Climate Zone 2 
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1. HVAC – service, seal leaks, insulate ducts, 

upgrade, educate! 

2. Air seal house – the big holes 

3. Switch to CFLs  

4. Sun control  

5. Improve water heater 

6. Improve attic insulation 

7. Appliances – maintain, buy Energy Star   

8. Improve moisture control 

9. Consider floor or wall insulation, if… 
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1. HVAC  
Service, Seal Leaks,  

Insulate Ducts, Upgrade, 

Educate! 

Forced air  

means…. 
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• Educate: Change filters!!!!! 

• Select pleated MERV 8-10 

• Have equipment serviced yearly 

UF study: 75% were undercharged 15% or more. 

• 10% refrigerant under-charge = 8.3% lower efficiency. 

• 15% refrigerant under-charge = 19.6% lower efficiency 

• Use drain pan tablets (NOT bleach) to 
keep lines clear 

 
 

 

Inside Equipment Maintenance 
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Should be insulated 

the FULL length 

around the FULL 

circumference 

Why? 
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Leaking return air pathway causes:  

 dirty wet coils,  

 dirty fan & ducts,  

 mold throughout 

 polluted air. 

Does ALL return air  

go through the filter? 
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Return plenum leaks – draw in attic air.  BAD! 
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Sucking in the smoke… and what else? 
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Duct tape – 1000 good uses, but NOT here! 
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30% energy loss is common! 
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TERMINAL DEVICE: 

Poor Duct Attachment Example 

• Crimped duct 

• Boot poorly insulated 

• Allows surface 

temperature to fall 

below attic dew point 

• Mold grows 

• Poor duct design 

Photo by Hanner 

Crimp 
Mold 
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UL Labeled 

UL Listed 

• This is an example of a 
"listed and labeled" 
mastic 

 

Use UL 181A 
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Seal with mastic, connect and hang  properly 
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Unvented Attic 

System 
• Solve HVAC, duct losses, 

so save $, can downsize 

• No wind driven water risk 

• Clean, comfortable space 

• BUT, can reduce life of 

dark shingles 

• Need airtight insulation 

(spray foam), so more 

expensive 

• No combustion except 

direct vent, sealed type 
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When it’s time to replace, choose 

Energy Star HVAC 

A/C SEER > 14.5 

Air-Source  

Heat Pump 

SEER > 14.5 

HSPF > 8.2 

Gas 
AFUE > 90% 

(>80% OK in south La.) 

Geothermal 

Heat Pump 

EER > 14.1 

COP > 3.3 
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2. Air Seal 

Typical  House Air Leakage 

Proportions  

the BIG holes 
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Top Priority: Seal Air Bypasses 

to the attic and crawl space! 
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First: Look for 

the Big Holes 

Typical big square hole 

around round chimney 

Seal with metal collar, high temp. 

caulk.  Add metal insulation dam 
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Metal collar Fire-rated caulk 

Image courtesy of Building Science Corp. 
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Plug the Big Holes 

Use insulation stuffed plastic bags to fill and seal 

under attic kneewalls  
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Use rigid foam, drywall, or glue foil faced batts to framing  

over dropped ceilings or soffits 
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Attic access doors/panels/stairs 
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View from the attic – 

cold air leaking into 

attic from the house 

Each un-insulated recessed light  

= 2 sq.ft. thermal hole to attic 

  

Light gets hot, creates draft,  

pulls conditioned air out of house 
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NOTE: Need min. 4” clearance between box and fixture! 

OR, 

Replace with 

ICAT fixtures 
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Remember to 

cut a hole for the 

ductwork to 

pass through! 

Box and insulate exhaust fan, if leaky 
(same method as for recessed light) 
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Mechanical closets for air handlers or 

water heaters are often open to the attic or 

subfloor… 
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Any hole made for wiring, piping, etc.  

lets outside air into wall cavities or interior rooms 
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Fill top plate holes with 

foam or caulk. 
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Cold air leaking in (winter). 
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• Caulk or foam seal interior gaps, 

pipe penetrations, sill plates, etc. 

• Insert outlet, switch gaskets 
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Cold outside air 

leaking in 

Need effective 

weather-stripping! 
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• Apply to clean, dry surface  

• Measure twice before you cut 

• Weatherstrip entire door jamb.  

• Apply one continuous strip along 

each side  

• Should meet tightly at corners.  

• Should compress when the 

window or door is shut.  
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3. Switch to CFLs  
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Energy Star Lighting  

and Ceiling Fans 

Today’s Fluorescents: 

• Use 75% less energy 

• Create 75% less heat 

• Last 5-7 years 

• High color 

• No flicker or hum 

• Less mercury 

New Options 

T5 & T8, LED,  Induction 
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2700K – Warmer light 

3500K – Cool light 

Shade of light is measured in Kelvins (K)   
Lower K (2700-3000) = Warmer Light   
Higher K (3500K, 4100K, 5000K, 6500K) = Cool blue/white light 
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More info at www.energystar.gov 
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Lagniappe… 

Choose light colors inside and out 

when you repaint! 
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4. Sun Control 

to Cut Heat Gain  
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• Add to clear, single-

paned glass to reduce 

solar and reflected heat 

gain and loss 

• Saves energy, cooling 

• Reduces fading 

• Increases comfort 

Seek and find:   

 SHGC – the lower the better 

 VL – the higher the better 
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Sun Control Alternatives 
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Radiant Barrier 

to reduce heat in vented attic, on ducts, ceiling 

• Blocks “emission” 

of radiant heat only 

• Must face an air gap 

• Shiny side down to 

avoid dust 

• Direction of energy 

flow matters 

• Under roof deck is 

most beneficial 
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5. Improve Water Heater 

Sinks 
11% Shower 

37% 

Bath 
12% 

Dishwasher     
14% Clothes washer  

26% 
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• Lower temperature 
setting 

• 135 Degrees F ( upper 
element)  

• 120 Degrees F (lower 
element)  

• Wrap tank & pipes with 
insulation  

• Insulate under electric 
WH with rigid insulation 
board. 



© Copyright 2013 LSU AgCenter 

• Insulate at least 10 feet of all pipes 

• For electric WH, consider electronic timer 

• Maintain your water heater (drain sediment)  

• Add heat trap to pipes  

going out and coming into 

top of tank. 

 

Water Heater Improvements 
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Replace with More Efficient Unit 

Compare and 

choose higher 

ER (electric) or 

AFUE (gas) 

rating 
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6. Improve Attic Insulation 
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Compacted 

Missing 

Thin 
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Overlay to reach R-38 

without gaps 
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Maintain attic 

ventilation pathway 
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• Insulation is not an air barrier 

Resists heat flow 

Air flow 

…need Air Barrier 
Any solid material that blocks air flow 

(needed on all 6 sides!) 
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Knee walls, 

cathedral ceilings 

need air barrier 

on attic side 
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Refrigerator/freezer 

• Check seals with 

dollar bill test.   
– Should feel tension on the bill 

as you pull it out. 

• Vacuum coils 

• Keep freezer full 
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Dryer  

• Clean exhaust duct and vent  

• Clean moisture sensors 

• Educate:   

• Clean lint screen before every load 

• Use fast washer spin 
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Consumer Reports.org. Feb. 2008. Consumer Reports.org. 15 Jan. 2009  

<http://www.consumerreports.org/cro/appliances/laundry-and-cleaning/clothes-dryers/dryer-fire-caution/index.htm>. 

Metal ducts are 
safer and more 
efficient, since 
they don’t sag 
and trap lint. 

Foil and plastic ducts 
encourage lint 
buildup in sags and 
bends.   
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Buy Energy Efficient 

 Appliances and 

Electronics 

http://www.energystar.gov/index.cfm?c=home.index
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• Smart Strips eliminate “vampire” loads 
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8.Improve Moisture Control 
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Slope 

Everything 

to Drain 



© Copyright 2013 LSU AgCenter 



 

© 2013  LSU AgCenter 

 Build Tight, Vent Right 

Keep it Dry, Keep it Healthy 

Good ventilation includes: 

 Local  exhaust to remove moisture, odors, other 

pollutants at the source. 

 Fresh air ventilation to reduce pollution by dilution. 

 Control of airflow into and through house to filter air, 

confine contaminants, minimize energy losses and 

humidity, distribute air, provide comfort. 
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Energy Star, Quiet Exhaust Fan 

• < 0.3 sone at 80 cfm 

• Moisture sensor or timer 

High Performance Hood 

• < 0.3 sone at normal speed 

• Extends over all burners 

Quiet fans + proper duct 

installation = effective  exhaust 

CORRECT Duct Installation 
• Min. and smooth curves 

• Larger, smooth duct 

http://www2.panasonic.com/consumer-electronics/shop/Building-Products/Ventilation-Systems/Ceiling-Insert-Fans/model.FV-08VKM1
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Find the Flaws… 

Ducted ok? 

Dryer damper OK? 



© Copyright 2013 LSU AgCenter 

Exhaust Fan Check 

 

     

Exhaust fan not 

ducted to soffit. 

 

Make sure 

dampers are in 

place and flaps 

turn out - not in 

Exhaust to outside 

(not into attic) 

 

Smooth curves, 

straight run, full size 
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9. Consider Insulating  

Walls or Floors, IF… 

• Dense-pack cellulose in walls only if… 

– sufficient weather barrier to keep it dry 

– + no vinyl wallpaper or oil based paint 

• Insulate raised floor or crawl space 

– If leaky, cold floor – want winter comfort 

– Batts OK if no A/C 

– Otherwise – use airtight, impermeable insulation 

system 
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Available at LaHouse Resource Center and web site 



© Copyright 2013 LSU AgCenter 

Foil-faced Rigid Foam Panels 

Under Floor Joists 

• Airtight, low-perm insulation system 

– Tape seams, foam seal edges & 

penetrations 

– Spray foam insulate rim 

• Inside grade higher than outside 

– Plastic ground cover, if not fully 

open pier and beam 

• Waterproof cap or coating (capillary 

break) 

• Termite shield below foam 
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U.S. Environmental Protection Agency's "Indoor air PLUS" new 

homes labeling program <www.epa.gov/indoorairplus>, see 

Technical Guidance-Moisture Control; Illustrations- Dennis 

Livingston, Community Resources. 

 

Closed Cell Spray Foam Under Raised Floor 
• 2 in. for R-13 

• If skirted crawl, coat joists 

http://www.epa.gov/indoorairplus
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For more information: 

• www.energystar.gov 
– Home assessment 

– How-to info 

• www.BuildingAmerica.gov   
– Hot, Humid Climate Best Practices guide 

– Solution Center 

• www.buildingscience.com 
– Building guides by climate 

– Homeowner info section  

• fsec.ucf.edu 
– Florida Solar Energy Center research, info, training 

• www.lsuagcenter.com/LaHouse 
– Building Your High Performance Home 

– Online Training Center 

– My Home and My Landscape articles 
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www.LSUAgCenter.com/LaHouse 

LaHouse Resource Center 
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Publications 
 

Available from 

your parish  

LSU AgCenter office 

or 

www.lsuagcenter.com  
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FREE 

Online 

Video 

Library 
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Learn from 

foremost experts 

available 24/7 

FREE through 2009 
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Open M-F 10:00 -4:30 
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Showcase of Solutions 
• 4 high performance building systems 

• 4 HP foundation systems 

• 10 types of windows, doors 

• 3 HVAC systems 

• 5 attic treatments 

• 5 moisture mngt. sytems 

• Fortified for safer living 

• DOE Building America 

• Energy Star 

• Healthy Home / IAQ 

• Green Building  

• Universal Design 

 



Claudette Hanks Reichel, Ed.D. 
Professor and Extension Housing Specialist 

Director, LaHouse Resource Center 
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U.S. Dept. of 

Energy Building 

America Reports 

BA-1310:  

 

Supplemental 

Dehumidification 

in Warm-Humid 

Climates 

 
By Armin Rudd    2013 
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Air Handler and Duct Locations 

1. BEST – In conditioned living space 

– Ducts in furr downs, below sealed ceiling 

– Air handler in closet 

2. Good – In unvented attic 

– Insulation at roof, not ceiling and air sealed 

– Attic is then semi-conditioned space 

3. Good – Super sealed in vented attic 

– Mastic, not duct tape + R-8 insulation 

– Return duct, not leaky plenum 

– Air tight ceiling 
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Vented Attic  

vs. 

Unvented, Conditioned 

Attic 
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Unvented Attic System  

Advantages 
• No HVAC losses to outside, so  

– Saves energy, money 

– Prevents negative pressure 

– Reduces forced air leakage & dirty attic 

air infiltration to living space 

• Enables smaller A/C 

– Offsets higher cost of insulaton system  

• No need to air seal ceiling 

– No need for ICAT cans, detailing, etc. 

• No attic, soffit vents 

– No wind driven water risk 

• Can deck attic floor, no insulation 

• Clean, comfortable attic space 

• Closed-cell adds wind resistance 

But… 
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Unvented Attic System 
 Requirements & Recommendations 

• Air-impermeable insulation (spray foam) 

under roof decking (code) 

– Or, rigid foam above roof decking 

– To prevent winter condensation at ridge 

• NO vents 
– Need sealed blocking at roof-wall junction 

– Vents or leaks in humid climate = moisture problem 

• Semi-conditioned space 

– Don’t isolate from living space 

– Need slight A/C supply + return in warm climate for 

attic humidity control  

• NO combustion equipment  

– Except direct vent, sealed combustion type 

– Critical IAQ and moisture hazard! 

• Proper installation, curing, safety 

– Trained workers, correct methods 

– Dry deck, right temperature, right mix 

– No occupants until cured 

 

Direct vent, sealed combustion  

furnace & WH 
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Unvented Attic System 
Requirements & Recommendations 

• Ignition barrier (code) 

– ES report approved product  

– Or, intumescent coating, gypsum, etc. covering 

• Low perm underlayment  

– Synthetic felt or adhesive membrane 

– Stops vapor drive into decking to prevent 

swelling and buckling 

• Heat tolerant or cool roofing 

– Metal, tile, slate, concrete 

– Light or “cool color”, high quality shingles 

• Only closed cell in cold climates 

• Open cell in warm, rainy gulf region… 

– OK with indoor humidity control 

– More forgiving of roof leak, vapor drive 

• R-value higher than in walls (R 20-30 in La.) 

– No insulation on attic floor 

– No radiant barrier under roof  

 

 

 

Roofing buckling due to solar driven 

moisture vapor drive into decking 


