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Buildings use a lot of energy

1/3 of all
energy and
2/3 of all
electricity
used in the
US

$220 billion
In annual

energy costs

Source: US
Department of
Energy

21% Residential -

Buildings
39%

18% Commercial -

Figure 1. U.S. Primary energ

Computers: 1%
Cooking: 4.7%
Electronics: 8.1%
Wet Clean: 6.2%
Refrigeration: 7.2%
Cooling: 13%
Lighting: 11.6%
Water Heat: 12.5%
Heating: 26.4%
Other: 3.6%

Cooking: 2%
Computers: 4%
Refrigeration: 4%
Electronics: 7%
Ventilation: 7%
Water Heat: 6%
Cooling: 13%
Heating: 12%
Lighting: 25%
Other: 13%

y consumption, 2006

Source: Building Energy Data Book, U.S. DOE, Prepared by D&R International, Ltd., September 2008.

The Role of Renewable Energy in the Nation’s Energy Supply, 2009

Total = 7.744 Quadrillion Btu
~Solar 1%
= Geothermal 5%

Total = 94.578 Quad

Note: Sum of components may not e

rillion Btu

—Biomass waste 6%
Wind 9%
]

Biofuels 20%

Hydropower 35%

Electric Power
9%

qual 100% due to independent rounding.
Source: U.S. Energy Information Administration, Annual Energy Review 2009, Table 1.3, Primary Energy Consumption by

Energy Source, 1949-2009 {August 2010).
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Quads

Figure 2. Residential
energy loads attributed to

envelope and windows
Source: Building Energy Data Book, U.S.
DOE, Prepared by D&R International, Ltd.,
September 2008.
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Figure 3. Commercial energy
: 1.00
loads attributed to envelope
and windows
Source: Building Energy Data Book, U.S. DOE,
Prepared by D&R International, Ltd., September
2008. :
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Terms
 Thermodynamics

‘Conduction
Convection

Radiation

Radiation




Terms

1 Insulation i any
substance that
minimizes the transfer

of heat energy

! Reduces heat flow
through the treated

surface




Terms

1 Thermal mass i (Y posktempeature celay  posk

temperature

matter 0s C az= ngh _ _diterence_,
storing and releasing wmm\/@%:\\/ / W

energy | ?a“y ; ! iow thermal
r temperature mass
! Reduces peak heat S25% pay  NIGHT DAY NGHT DAY

demand and delays
peaks to cooler times

of the day or night
(when heat may be
needed)
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Terms

(~90% materials are ~O0. 9)

Advantages: inhibits heat
flow through thermal

radiation (though neither
convection nor conduction)




Terms

1 Above-sheathing
ventilation (roof on a
roof) I air gap between
roof surface and
sheathing which
allows air flow to exit
at roof top

1 Advantages: air flow,
heat reduction;
reduce AC load In

summer, insulation in
winter, (peak) energy
reduction




Terms

1 Green roof (vegetated
roof) T layered roofing
with top layer of a
growth medium and
vegetation

1 Advantages:
reflectance,
Insulation, thermal
mass, reduces urban
heat island effect

Vegetation

Growing Medium

Drainage, Aeration, Water Storage
and Root Barrier

Insulation

Membrane Protection
and Root Barrier

Roofing Membrane |

Structural Support
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Presentation summary

Moisture intrusion
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Fixing moisture problems
leads to cities of tarps




