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The practical purpose of building science is to provide insight to 

optimizing building performance and sustainability, understand or 

prevent building failures, and guide the design of new techniques and 

technologies 

THE LAW OF 

CONSERVATION OF 

ENERGY SAYS THAT 

ENERGY CAN CHANGE 

FROM ONE FORM 

INTO ANOTHER, BUT 

IT CANNOT BE 

CREATED OR 

DESTROYED. 



 

 

 

 

 

 

 

 

 

 

 

Heat flow can occur through three mechanisms: 

 

 

 

 

 

 

 

 

 

 

Energy efficiency is using technology that requires less energy to perform the same 
function. Using a (LED) light bulb requires much less energy than an incandescent 
light bulb to produce the same amount of light 

Energy conservation is any behavior that results in the use of less energy. Turning 
the lights off when leaving the room and recycling aluminum cans 

 

 



There are four different moisture transport mechanisms 
that apply to building science: 
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• Airflow is measured 

in cubic feet per 

minute (CFM), also 

written as ft3/min. A 

cubic foot is a little 

larger than a 

basketball. 

• 1 CFM out = 1 CFM 

in – The same 

volume of air that 

leaks out of a home 

also leaks into the 

home, often at a 

different location. 

• Airflow takes the 

path of least 

resistance – Air 

leakage leads to 

moisture issues 

when warm, 

relatively moist air 

leaks into colder 

areas and 

condenses on 

building surfaces. 

• Air moves from high- 

to low-pressure 

areas. 

• Air moves from high- 

to low-temperature 

areas. 

 

Basics of air flow 

Driving Forces  



House as a System 

A house is a system of 
interdependent parts. 

• The operation of one part 
affects many others. 

• When they all work together, 
the house is comfortable, safe, 
efficient, and durable. 
 

 
A house can experience problems 
when its parts don’t work together 
properly. 

• Some obvious, some invisible. 
• Some now, some years later. 

 

A comfortable, safe, and energy-

efficient home requires: 

• A fully insulated thermal 

envelope. 

• A well-sealed air barrier. 

• The thermal and air boundaries 

to be continuous and  

in contact with one another. 

• Efficient, properly sized 

equipment to condition the  

living space and heat water. 

• A well-designed and balanced 

distribution system. 

• Healthy indoor air quality. 
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For maximum efficiency and comfort, the thermal and air barriers 

must be continuous and in contact with each other 
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• Blower door testing is used to locate 
air leakage by using a fan to 
depressurize a house. 

• Air leakage measured by the blower 
door is related to the size of the holes 
in the homes pressure boundary   

• Blower door testing is done before 
and after air sealing to determine the 
effectiveness of our work. 

• Blower door testing gives us an idea of 
potential for energy savings through 
air sealing. 

BLOWER DOOR 
TESTING 

Blower Door and Diagnostic Basics Key Points 
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• A pressure pan is a duct 
leakage diagnostic tool 
used along with a 
Blower Door to identify 
exterior air leaks in 
forced air duct systems.   

• Pressure pans do not 
directly measure 
leakage rates, they 
measure the pressure 
difference between the 
house and a duct run 
during a Blower Door 
test.   

• This pressure reading 
can be used to estimate 
the degree to which a 
duct run is connected to 
the outside. 

• Pressure pan testing 
involves placing a 
gasketed pan over each 
register one at a time, 
with the air handler fan 
off.   

• The pattern of pressure 
pan readings allows for 
quick identification of 
major leakage sites.  

• Pressure pan readings 
can also be used as a 
quality control tool to tell 
technicians if they have 
done a good job of air 
sealing the duct system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   



  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: 
_____________________________________________ 
_____________________________________________ 
_____________________________________________ 
_____________________________________________ 
_____________________________________________ 
_____________________________________________ 
_____________________________________________ 
_____________________________________________ 
        
 
 

• The Energy 

Conservatory’s Exhaust 

Fan Flow Meter is 

designed to make 

accurate measurements 

of air flow through exhaust 

fans.  

• The air flow measurement 

range for the Exhaust Fan 

Flow Meter is 10 to 124 

CFM with an accuracy of 

the exhaust fan flow 

measurement is +/- 10%.  

• During the measurement 

procedure, the Exhaust 

Fan Flow Meter is placed 

tightly over the exhaust 

fan  

• The pressure reading is 

converted to air flow in 

CFM using a flow table 

attached to the side of the 

Metering Box.  

• The manometer can also 

be set up to display air 

flow readings directly in 

CFM.  

• The Exhaust Fan Flow 

Meter has 3 calibrated 

openings to provide an 

accurate measurement of 

most exhaust fans. 
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Infrared Thermography Key Points  
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CO OCCURS WHEN: 

• The ratio of fuel to oxygen 

is either too high to permit 

the complete formation of 

CO2 or... 

• The temperature is too low 

to permit complete burning 

to occur. 

IT IS CAUSED BY: 

• Too much fuel for the 

amount of oxygen. 

• Not enough oxygen for the 

amount of fuel. 

• Not enough heat (flame 

impingement). 

Mechanical and Ventilation System Basics Key Points 
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ASHRAE 62.2 refers to two types of ventilation systems: 

natural ventilation: ventilation occurring as a result of only natural forces, such as 

wind pressure or differences in air density, through intentional openings such as 

open windows and doors.  

mechanical ventilation: the active process of supplying air to or removing air from an 

indoor space by powered equipment such as motor-driven fans and blowers but not 

by devices such as wind-driven turbine ventilators and mechanically operated 

windows.  
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Most common 

Cooler climate issues 

Can be expensive  
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WAP Refrigerator Replacement 

• Will be cost cost-effective, Based on metering or recognized database  

• Will be 40% more efficient than the minimum federal standards or be labeled ENERGY STAR. 

• Refrigerators that are replaced go to a facility that is licensed to reclaim refrigerant and recycle the unit. 

• No refrigerator, taken out of service, may be returned to service by sale, barter, or for free. 

/ 

Baseloads, Energy Saving, and SIR Key Points 
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Standby power 

• Also called, vampire draw, phantom load, ghost load refers to the way electric power is 

consumed by electronic and electrical appliances while they are switched off or in standby mode  

• This occurs because some devices claimed to be "switched off" on the electronic interface, but 

are in a different state from switching off at the plug, or disconnecting from the power point 

• These devices draw power 24 hours a day, often without the knowledge of the consumer 

• typically 5-10% of residential electricity use  
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LED lighting is 
different than other 
light sources 

• LED lighting differs from 
incandescent and 
fluorescent in several ways. 
When designed well, LED 
lighting is more efficient, 
versatile, and lasts longer 

• LEDs are “directional” light 
sources, which means they 
emit light in a specific 
direction, unlike 
incandescent and CFL, which 
emit light and heat in all 
directions 

• However, it also means that 
advanced engineering is 
needed to produce an LED 
light bulb that shines light in 
every direction 

• Common LED colors include 
amber, red, green, and blue. 
To produce white light, 
different color LEDs are 
combined or covered with a 
material that converts the 
color of the light to a 
familiar “white” light used in 
homes 

 



CLOTHES DRYERS SERVICE 

AND VENTING 

 

• CLOGGED CLOTHES-

DRYER VENTS ARE A 

LEADING CAUSE OF 

HOUSE FIRES. 

• DRYING TIME OF A 

LOAD OF LAUNDRY 

DEPENDS FIRST ON 

THE DRYER 

INSTALLATION.  

• THE ORIGINAL 

INSTALLATION CAN 

ALSO CAUSE 

EXCESSIVE DRYING 

TIME WHEN FLEXIBLE 

VENTS ARE 

EXCESSIVELY LONG, 

KINKED, OR 

RESTRICTED.  

• THE AMOUNT OF LINT IN 

THE DRYER, VENT 

PIPING, AND VENT 

TERMINATION ALSO 

AFFECTS DRYER 

SAFETY AND 

EFFICIENCY.  

• LINT BUILDS UP OVER 

TIME AND SLOWS 

DRYING TIME AND 

INCREASES THE FIRE 

HAZARD. 

 

Venting requirements for clothes dryers 

• Clean lint from the dryer and vent system when 

making modifications or improvements 

• Dryer vents should be piped in 4-inch-diameter 

rigid aluminum or galvanized pipe 

• Don’t use screws or rivets to join rigid pipe 

sections 

• Exhaust venting duct must be supported at 

maximum 4-foot intervals. 

• Use short, stretched pieces of flexible metal 

dryer vent, labeled UL 2158A, to connect the 

dryer to allow dryer to be moved in and out. 

• Make connections in the direction of exhaust 

flow  

• Seal duct connection with foil tape labeled UL 

181 

• Insulate all dryer vents that run through 

unconditioned spaces to a minimum R-8. 

• When calculating duct length, add 5 feet for 

each 90º bend and 2.5 feet for each 45º bend. 

• Provide make-up air if you measure excessive 

depressurization or if the dryer moves 200 CFM 

or more 

• Dryer terminations will not have a pest screen 

or other obstruction which could catch lint and 

hinder air flow. 

 

 

 

Some manufacturers set 

water heater thermostats at 

140ºF, most households 

usually only require them to 

be set at 120ºF, which also 

slows mineral buildup and 

corrosion in your water heater 

and pipes. Water heated at 

140ºF also poses a safety 

hazard—scalding. 
 

insulating hot water heaters is 

an easy and inexpensive way 

to improve energy efficiency 

• reduces standby heat 

losses by 25%–45%  

• saves about 7%–16% 

in water heating costs  
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Showers  

Low flow shower heads reduce water consumption from as much as 4.0 GPM to as little as 1.5 GPM.  The 

Evolve Shower head is not only low flow, it has a hot water shut off mechanism where a homeowner can 

leave the hot water running in a shower and once the water becomes hot, the shower head will 

automatically close shut until the valve is released ready for use. 

 

Kitchen sink and Bathroom faucets  

Low flow aerators reduce kitchen sink water consumption from 2.0 - 3.0 GPM to 1.5 GPM.   

Low flow aerators can be installed in bathroom faucets to reduce flow to as low as 1.0 GPM. 

 

Toilets 

Dual flush toilets reduce the amount of water per use from 3.0 gallons per flush to 1.0 gallons per flush. 

Although weatherization generally does not replace toilets, there are other options that go along with 

client education.  
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Payback and SIR 
Payback is simply the number of years it takes for the energy savings from an improvement to 
equal the upfront cost 

Cost ÷ Savings = Payback (in years) 
Savings x Life ÷ Cost = SIR 




