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High energy billsHigh energy billsToo cold in winterToo cold in winter

Carbon footprintCarbon footprintToo hot in summerToo hot in summer

AllergiesAllergies

Comfort Health Efficiency

Mold or MoistureMold or Moisture

Interrelated



1. Air Flow

2. Heat Flow

3. Moisture 

Movement   
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Source  ASHRAE (American Society of Heating, Refrigerating and Air Conditioning Engineers)
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R-Value = Resistance to Heat Flow
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Relative Humidity & HealthRelative Humidity & Health
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• Diagnose Symptoms

• Quantify Test Results

• Prioritize

• Prescribe Solution(s)
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ConcernsConcerns Root CausesRoot Causes SolutionsSolutions

HealthHealth

High Energy BillsHigh Energy Bills

ComfortComfort



• Measure Air Leakage

• Find Infiltration Points

Every year $13 B worth of home 
heating/cooling energy is wasted 
due to air leaks.       ~ ACEEE
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Only 20% of homes built prior 
to 1980 are well-insulated.

~ DoE

Up to 30% of the air in our 
homes originates in the 

crawl space. 
~  ASHRAE 2007
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Indoor air contains 2 to 5 
times the contaminants 
as outdoor air.  ~  EPA

The average home duct system
leaks 30% of all conditioned air. 

~ CEC
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• Efficiency

• Flue Systems

• Carbon Monoxide

• Combustion Safety 
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Supply Air = Return Air
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TODAY

POST-

RETROFIT

TODAYTODAY

POSTPOST--

RETROFITRETROFIT

62% 62% 
Energy Energy 

ReductionReduction
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ConcernsConcerns Root CausesRoot Causes SolutionsSolutions

HealthHealth

Air leakage
Broken ductwork 
in attic

Moisture, mold 
and particulate 
entry from 
crawlspace

Air sealing

Seal ducts

Crawlspace 
moisture 
barrier

High Energy 
Bills
High Energy 
Bills

ComfortComfort
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• Space Heating

• Air Conditioning

• Ventilation

• Water Heating

• Solar PV

• Solar Thermal

• Wind

• Water Catchment

• Insulation

• Air Sealing

• Duct Sealing

• Lighting

• Appliances

• Plug Loads

• Behavior
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“Whole-house retrofits are essential if 

the State is to meet  existing 

residential energy efficiency and 

climate change goals.”

California Energy Commission, 

State Energy Program Guidelines,

October 2009


