SHADES OF GREEN

CHAPTER 8

Roofing

Green roof framing techniques are similar to
those discussed in advanced framing, with a
focus on reducing waste, reducing the amount of
virgin wood used, and choosing wood products
that have been certified for being sustainably
harvested, such as FSC-certified products.
Advanced roof framing techniques include the
use of wood trusses and engineered lumber.

Designing and installing a “green” roofing system
requires sKkills in architecture, construction,
roofing and energy auditing; these roofs have so
many benefits that a “Green Roof Professional”
certification in green roofing has recently been
created. For more information, go to:
http://www.greenroofs.org/index.php/eduprogram

In addition to more environmentally responsible wood framing techniques, Structural Insulated
Panels also represent a greener option for builders. SIPs consist of an insulating foam core
sandwiched between an inner and outer face, typically made of oriented strand board (OSB).
They combine structural framing, insulation, and sheathing in a single product for use in roofs,
walls, or floors. (See also Exterior Wall Systems).

Remember that the roof system is also part of the building envelope. Proper insulation, ventilation
and control of air leakage is essential to meeting green building goals. There are several
approaches to include in your roofing system to ensure a durable, energy-efficient roof.

Even in mild climates the sun’s heat can cause extreme temperatures in the enclosed attic @
space, which can push heat into the living space through the roof. Two approaches to reduce
heat gain and its resulting energy use include adding insulation underneath the roof and

installing a reflective roof such as aluminum or a roof radiant barrier to reflect heat.

Installing a rainwater catchment system is another roofing technique that helps offset water use
by collecting and using rainwater for landscaping, car washing, or other uses.
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Sticky Note
Black surfaces in the sun can become up to 70°F hotter than the most reflective white surfaces. If those dark surfaces are roofs, some of the heat collected by the roof is transferred inside. [Lawrence Berkeley National Laboratory]




Sticky Note
The International Residential Code (IRC) is a residential code that creates minimum regulations for one- and two-family dwellings of three stories or less. 
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Challenges of Green Roof Framing

» Local inspectors may not be familiar with untraditional methods or materials, and may be
resistant to them.

Aluminum or Galvanized Metal
Roofs

One roofing material which is lightweight and
resists rust and corrosion is aluminum.
Aluminum roofs not only provide premium
protection, they are also great for the
environment.

The Casa Verde YouthBuild program uses galvanized metal roof systems, a second type of
metal roof. These roofs reflect heat and have less mass to store the heat they do collect. When
combined with a ridge-and-soffit venting system, they reduce the attic temperature by 20-30
degrees on hot summer days. These roofs will last 30—40 years with little or no maintenance.

Implementation of Alternative Roofing Systems

» Use metal material (aluminum or galvanized metal) for roof or alternative roof structure-SIPs
(see SIP section under wall systems), steel, or laminated veneer lumber (LVL).

» Use photovoltaic-integrated roofing panels or photovoltaic shingles.

» Avoid black roofs, such as EPDM (rubber), asphalt, and modified bitumen.

= Use a non-petroleum, water-based reflective coating on your roof.

» |nstall ice flashing at roofs edge and a drip edge at eave and gable, if needed.

FAST FACT

Roofing Shingles: According to the Bureau of Cedar Shakes and Shingles, three full-grown
trees are destroyed for the average shake roof. One study has shown that composition shingles
buried in landfills will take over 300 years to decompose. By using aluminum roofing shingles,
your project can avoid contributing to the growing problem of land-fills because aluminum is
completely recyclable and often begins with a high recycled content. Also, because aluminum is
more malleable, it can be formed into more intricate and detailed product designs, which provide
strength and beauty to a roof.

Source: http://www.zappone.com

Benefits of Alternative Roofing Systems

= Installation of reflective metal roofing can save the home up to 40 percent in summer cooling
energy costs while highly emissive metal roofs can reduce urban air temperatures by as
much as 12° F. Combined, these benefits mean less money, less dependence on energy
resources and less general air pollution. @
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Sticky Note
Emissivity is the ability of a material to emit radiant energy from its surface

http://www.zappone.com
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Challenges of Alternative Roofing Systems

An aluminum or galvanized metal can initially cost more than conventional asphalt shingles.
The heat reflective (home cooling) benefit of aluminum roofs will diminish over time unless
steps are taken at the outset, such as the application of a clear sealant that retains the
metal’s reflective qualities.

Radiant Roof Barriers

Radiant roof barriers are made of a thin sheet or coating of highly reflective material applied to
one or both sides of a number of substrate materials. Substrates include kraft paper, plastic
films, cardboard, plywood sheathing, and air infiltration barrier material. Radiant barriers reduce
heat transfer by thermal radiation across the air space between the roof deck and the attic floor.

Implementation of Radiant Roof Barriers

There are several configurations possible:

Install under tile roofing with shiny side up.

Lay the radiant barrier directly on top of existing attic insulation, with shiny side up.

Attach the radiant barrier to bottom surfaces of the attic truss chords or rafter framing.

In homes roofed with wood shakes, drape the radiant barrier with shiny side down over the
tops of rafters before the roof deck is applied.

Attach the radiant barrier directly to the underside of the roof deck.

For single-ply membrane roofs, separate the rigid insulation from the roofing membrane so
that the insulation can be reused.

Benefits of Radiant Roof Barriers

Radiant barriers installed within the attic or under roofing materials can reduce cooling costs
as much as 5 percent, reduce heat island affect, and prolong the life of the roof by lowering
the roof temperature.

White, reflective roofs with no barrier can reflect 80 percent of the sun’s heat, which reduces
the radiant heat that can travel through the roofing and be absorbed in the attic or house
interior.

Challenges of Radiant Roof Barriers
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Without proper attic ventilation, radiant barriers can cause moisture-related problems,
especially if used in combination with wood shakes or installed incorrectly.
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Rainwater Catchment Systems

A rainwater catchment system, attached to the roof, can also help the homeowner utilize
rainwater as a valuable water resource. Homeowners anywhere can benefit from rain water
catchment, but especially in arid and desert climates. Metal roofs, such as aluminum, lend
themselves very well to this technique.

Implementation of Rainwater Catchment Systems

Collection Area: This is generally the roof of the house. The roofing material should be one
that does not leach heavy metals or petrochemicals.

Conveyance System: Add gutters or pipes that deliver rainwater falling on the rooftop to
cisterns, rain barrels with overflow systems, or other storage vessels. Construct drainpipes
and roof surfaces with chemically inert materials such as wood, plastic, aluminum, or
fiberglass.

Storage Facilities: A storage tank or cistern should be constructed of an inert material such
as reinforced concrete, fiberglass, or stainless steel. The storage system can be built as part
of the building or as a separate unit.

The catchments’ surfaces should be made of a nontoxic material. If using paint then use
nontoxic paint (no lead, chromium, or zinc-based paints).

Benefits of Rainwater Catchment Systems

Rainwater catchments are inexpensive and flexible systems that are easy to reconfigure,
expand, or relocate.

These systems will reduce the homeowner’s water bill.

Using less water will reduce the amount of energy used and the pollution caused by
pumping water from its source to the house.

Challenges of Rainwater Catchment Systems
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Rainwater catchments may not meet local building code requirements for primary water
source for new construction.

Local code will dictate what uses are allowable in your area for rainwater other than for
irrigation.

Requires a good-sized roof.

Gutters require constant maintenance and cleaning.



SHADES OF GREEN

CASE STUDY

Casa Verde Builders Design and Construct Green Homes Using
Galvanized Steel Roofs

Casa Verde Builders is a program of American YouthWorks, a nonprofit corporation in Austin,
Texas, that has been providing alternative educational services to young people for more than
25 years.

Since 1993, Casa Verde Builders has been building single-family, energy efficient sustainable
houses in East Austin—providing homes for families who might otherwise never have the
opportunity to own one. These homes are built by AmeriCorps Volunteers, young people
between the ages of 17-25 who work for minimum wage and receive an educational award at
the end of their year of service.

Green Building Collaboration

In 1992, the City of Austin’s Green Building Program needed a builder to build a model energy-
and resource- efficient home. After several months of discussions with various community
groups, a partnership formed among the Green Building Program, Austin Habitat for Humanity,
and American YouthWorks. The Green Building Program provided technical support for the
project. Habitat for Humanity provided the lot for the project, sold the finished home to one of
the families on its waiting list, and provided volunteer labor for some phases of the project. The
American Institute for Learning set up the program with staff and students from their alternative
school to build the home. Within a few months a floor plan was developed, funds and materials
for construction promised, and two staff members and eight students selected for the project.
Construction began on August 13, 1993. Since this auspicious but modest start, the young
people and staff of Casa Verde Builders have built over 100 quality, energy-efficient, affordable
homes for low-income families. Families have new homes; the neighborhood has dramatically
lower crime with the increase in home owners; and hundreds of young people have pride in their
accomplishments that will last a lifetime. In 2005 one of their homes won a national Gold Medal
award from NAHB, the National Association of Home Builders.

Reduced Energy Consumption

The City of Austin has been tracking utility costs for a sampling of the Casa Verde homes and
comparing them with other comparable homes in Austin since 1994. On average, Casa Verde
homes use 30-50 percent less electricity, and 10 percent less natural gas than other similar
homes in Austin.

Roofing Design and Construction

The roofing design and construction of the home is particularly significant in green design. To
avoid heat buildup in the attic, Casa Verde uses galvanized metal roofs. These roofs reflect heat
and have less mass to store the heat they do collect. When combined with a ridge-and-soffit
venting system, they reduce attic temperatures by 20-30 degrees on hot summer days. These
roofs will last 30—40 years with little or no maintenance. To prevent the heat that does build up
in the attics from penetrating into the conditioned spaces, Casa Verde installs an R-30, 10-inch
layer of blown cellulose insulation above the ceiling. In addition to the thermal benefits that
reduce the operating costs of the homes, these roofs are made of steel, the most recycled
material commonly used in construction. The primary material in the cellulose insulation is
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recycled newsprint, again reducing the need to use virgin raw materials in the construction
process. To complete the thermal package, Casa Verde installs a 14 SEER air-conditioning unit
with a high-efficiency gas furnace. Casa Verde installs ceiling fans in all major rooms and a
whole-house fan for use in mild weather. Finally, most of the rooms are designed to have
windows on at least two walls to provide cross ventilation.

For more information, contact: Dick Pierce, CEO, American YouthWorks:(512) 236-6100;
mailto:dpierce@americanyouthworks.org;
http://www.americanyouthworks.org/cvb/greenconstruction/frontpage.htm

a.
* Link and Learn

Source Book of Alternative Technologies for Freshwater Augmentation in Latin America and the
Caribbean; Part B Technology Profiles:
http://www.oas.org/dsd/publications/Unit/oea59e/ch10.htm

MRA Investment Grade Roofing online:
http://www.metalroofing.com/v2/content/news/benefits4.cfm

Green Building Case Study Casa Verde Builders online:
http://www.austinenergy.com/Energy Efficiency/Programs/Green Building/Resources/Case
Studies/index.htm

Johnston, David and Kim Master, LEED AP. Green Remodeling, Changing the World One
Room at a Time. New Society Publishers

Peck, Steven W. Award-Winning Green Roof Designs: Green Roofs for Healthy Cities, Schiffer
Publishing, and sourced through http://www.greenroofs.org/

Radiant Barriers: A summary from NAHB Research Center’s “Tool base” series:
http://www.toolbase.org/Technology-Inventory/Interior-Partitions-Ceilings/radiant-barriers

Cool Roofs: Research and Materials, from Lawrence Berkeley Lab, US Department of Energy:
http://eetd.Ibl.gov/coolroofs/
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