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Windows and Energy Godes: The Future Looks Bright

By: Eric DeVito

Chairman, The Responsible Energy
Codes Alliance (RECA)
www.RECA-codes.org

s chairman of the Responsible

Energy Codes Alliance, I am often

asked about RECA’s opinions and
policies on energy-efficient windows
and energy codes. To RECA, the most
effective approach is quite simple. Local
adoption of a mandatory building ener-
gy code, based upon the national model
International Energy Conservation
Code (IECC), is far and away one of the
best ways to ensure that homes and
commercial buildings are built and
remodeled using energy-efficient win-
dows.

Today, IECC-based energy codes
require NFRC ratings and certification,
appropriately recognizing many benefits
of high-performance, energy-efficient
windows. To maximize energy use and
minimize discomfort, [ECC utilizes
maximum prescriptive requirements to
set clear and concise targets for installa-
tion of windows in homes and commer-
cial buildings. The requirements focus
on two mechanisms:
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Prescriptive Fenestration Requirements
. Fenestration | Skylight U SHGC
Clinaieiion Factor Factor Value
1 1.20 0.75 0.40
Low
2 0.75 0.75 0.40 fHGCE
3 0.65 0.65 0.40
4 (except
ow - N 0.40 0.60 NA
oy Marine)
Low -E
Marine 4 - 8 0.35 0.60 NA

For more information and zone maps, go to www.reca-codes.org

Solar control - to reduce cooling
energy use and summer peak de-
mand (maximum 0.40 SHGC),
and

Insulation benefits - to reduce
heating energy use (maximum U-
factors).

These requirements ensure home-
owner comfort year-round and have led
to more durable and better quality
products. RECA has developed a series
of “Builder Guides,” posted on our
website, that simplify the code even
further and focus on these primary
window (and insulation) code values
that builders and homeowners must
know. Also, please see our website for a
current summary of the energy codes
adopted and implemented across the
U.S. (www.RECA-codes.org).

Despite this progress and the clear
importance of energy-efficient windows
in the IECC, there is still much road left
to be traveled and many holes left to be
fixed, in both the code and “on the
ground” in the states.

WHAT DO NEXT-GENERATION
ENERGY CODES HAVE IN STORE
FOR FENESTRATION?

The next generation IECC — the 2004
Supplement version — takes a big step
forward with its requirements singling
out low-E windows as the best option
for code compliance across the country.
With this new code, RECA believes the
future for fenestration looks promising.

In an article originally published in
Door & Window Maker Vol. 3, Issue 5,
(Nov/Dec 2002) in page 10.

RECA’s primary objective is to support
and encourage all states and localities to
adopt and implement the 2004 IECC.
This code is in the best interest of building
and home owners, operators and builders,
manufacturers, and the general public
welfare.

As surprising as it may sound, RECA
believes that one impediment to nation-
wide acceptance of low-E historically
has been the code itself. First, a number
of loopholes remain in the 1998-2003
IECCs and their accompanying compli-
ance materials (RESCheck®). These
“holes” make it far too easy to trade off

Continued on page 2
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Berkeley Lab Wins Award for
Breakthrough in Electrochromic Windows

awrence Berkeley National Laboratories

(Berkeley Lab) was recognized with a

2004 R&D 100 Award, given by Re&+D
Magazine, for a significant advance in ener-
gy-saving electrochromic windows. For over
40 years, these awards, called the “Oscars of
technology,” have been given to the “100
most technologically significant new prod-
ucts and advancements over the past year.”
Winners are selected based on their potential
to “change people’s lives for the better”

Berkeley lab’s award-winning Transition
Metals Switchable Mirrors technology,
invented by Tom Richardson and Jonathan
Slack of the lab’s Environmental Energy
Technologies Division, improves upon
current electrochromic technology. It uses a
thin film coating on the window glass made
from an alloy of magnesium and one or

Windows and Energy Codes:
continued from page 1

energy-efficient low-E windows for
HVAC equipment upgrades and other
envelope components that do not offer
equivalent savings and benefits. In other
words, despite the prescriptive code
requirements for low-E windows in most
areas, clear glass windows can be used
relatively easily after inadvisable trade-
offs are applied. Another problem is that
there are still some pockets of the coun-
try where even the prescriptive require-
ments in the 1998-2003 IECCs specify an
inefficient clear glass double pane win-
dow.

Fortunately, the 2004 IECC Supple-
ment ties up a number of these loose
ends and helps solidify low-E as the
baseline compliant window option
across the country. The 2004 IECC also
contains mandatory performance caps
(maximum SHGC and U-Factor tradeoff
limits) to ensure that efficient, cost-
effective and comfortable low-E win-
dows are never traded away for other
envelope components or with equipment

more transition metals, such as nickel or
manganese. The window can be reversibly
changed from a reflective state back to a
transparent state by applying an electrical
current or exposing it to hydrogen gas. By
using transition metals rather than the rare
earth metals, used in current electrochromic
products, the Berkeley windows can absorb
and reflect both visible and infrared light
(heat). Avoiding the more costly rare earth
metals should also significantly lower costs,
making “smart” windows a truly intelligent
choice for consumers.

The window can also be programmed to

self-adjust to sunlight or weather conditions.

It can reflect light and heat when it is hot
and can absorb light and heat when it is
cold. The Solar Energy Industries Associa-
tion claims that electrochromic windows

that cannot offer equivalent benefits.

2004 IECC EFFICIENT WINDOW
HIGHLIGHTS:

Low prescriptive U-factors in the North
and North Central U.S.

Maximum prescriptive 0.40 SHGC in
the South and South Central U.S.

The 2004 IECC has published the
International Code Council, which is
available for adoption everywhere. Its
prescriptive window requirements are
identified in the accompanying maps
and table.

THE FENESTRATION FUTURE IS
BRIGHT

Eventually, the next innovation in

window technology will be commercially

available and ready to begin the process
of education, transformation, and ulti-
mate adoption in the IECC. However,
until then, a lot of work is necessary to
ensure that energy-efficient (low-E)
windows are universally accepted across

2

can save up to 50 percent of a building’s
energy use. This can lead to significant
savings, with heating and cooling from
energy losses through windows costing U.S.
consumers about $9.3 billion annually.

Richardson and Slack are already working
with two companies to get this technology
on the market.

the country. RECA believes state and
local adoption of the 2004 IECC is the
best mechanism available to make that
happen, and we will continue our mis-
sion to support its adoption and imple-
mentation. Though a considerable
amount of work remains, the state of
our energy codes for fenestration is
strong, and the future appears bright.



NextGen Home Incorporates Efficiency,

oday’s new homes are more techno-

logically advanced and efficient than

ever before. What technologies will
improve the homes of tomorrow?
NextGen incorporated a number of these
advances in its 2004 NextGen Demonstra-
tion Home, unveiled in January outside
the Las Vegas Convention Center. The
NextGen home will be donated to Oppor-
tunity Village, a Las Vegas charity that
serves people with intellectual disabilities.

The NextGen home was produced in
coordination with the Partnership for
Advancing Technology in Housing
(PATH), a public-private initiative sup-
ported by HUD. PATH worked with
NextGen to ensure a “whole house” ap-
proach that would incorporate technolo-
gies to maximize durability, safety, energy
efficiency, and affordability, while mini-
mizing waste.

The project’s theme, The Evolution of
the American Home, reflected NextGen’s
attempt to reconcile what it views as
“tension between progress and perma-
nence.” While consumers desire the bene-
fits of new technologies, these innovations
must be integrated seamlessly into tradi-
tional home design.

Many concept homes are very large and
serve more as an elaborate product show-
case than a concept for a potential house.
The NextGen home features many prod-
uct innovations and sticks to the goals of
“whole house” planning and affordability.
At 2,300 square feet, the home boasts
three bedrooms, two bathrooms, a
kitchen, and a formal dining room, in
addition to a breakfast room, great room,
covered patio, and two-car garage. Rather
than showcase new technologies, this
average-sized home features key advances
in energy-efficiency, automation and
safety.

ENERGY EFFICIENCY

The NextGen home, once placed on a
permanent foundation, will be an ENER-
GY STAR® home, qualifies for the ENER-

Affordability, and Safety

GY STAR designation and saves from
$200 to $400 each year on utility bills.
The NextGen home’s energy-savings
features include:
Icynene spray insulation that resists
mold and has a higher insulating
value than fiberglass and fills all
framing cavities;
Radiant barrier roof sheathing that
reduces air conditioner load;

High velocity HVAC with small-
diameter duct work that fits in the
home’s insulated space and reduces
heating and cooling loss;

Low-flow plumbing fixtures that
reduce water use;

Tankless water heaters turn that on
only when you need hot water, and

ENERGY STAR-rated appliances
that save energy.

WINDOWS

Much of the efficiency possible in the
NextGen home is due to its use of ENER-
GY STAR-rated windows, with low-E,
spectrally selective glass. The windows,
produced by Milgard, contribute greatly
to the home’s overall efficiency, saving a
great deal in heating and cooling costs. In
addition, windows enable the advanced
lighting systems by providing ample day-
light without great energy losses.

AUTOMATION

In the NextGen home, lights can be set
to brighten as the sun sets and dim as it
rises. Looking for a midnight snack?
Lights can automatically light a path from
bedroom to kitchen, shutting off three
minutes after you're back in bed. In the
kitchen, the oven can refrigerate food and
start cooking it in time to have dinner
ready when you get home.

SAFETY

The 2004 NextGen home also displays
many safety features. The security system

can be monitored over the Internet. The
Water Cop Flood Prevention system auto-
matically shuts off the house’s water if a
pipe breaks. The house also uses hard-
ware to secure the roof to the walls and
the walls to the foundation, helping pre-
vent damage from high winds.

Building on the success of the current
NextGen home, the 2005 NextGen home
is on the way! Titled the Safe & Sound
Demonstration Home, the project will be
the third generation of NextGen homes.
The design is focused on providing a
strong and safe home to consumers in
severe weather areas. It will demonstrate
that safety does not necessarily mean
increased cost and can be provided while
achieving maximum energy efficiency.

WORD ON WINDOWS is
produced with funding

’ from the Windows and
Glazings Program at the

U.S. Department of Energy in support
of the Efficient Windows Collaborative.
For more information on the Collabora-
tive, contact:

Kipp Rhoads

Program Associate
Alliance to Save Energy
1200 18th Street, NW, Suite 900
Washington, DC 20036
Email: krhoads@ase.org
Phone: 202-530-2234

Fax: 202-331-9588
www.efficientwindows.org
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®

RECYCLED
PAPER




SIPWLLET On Collaborative Members

CHPS GIVES CALIFORNIA SCHOOLS
LESSON IN ENERGY EFFICIENCY

It is well known that schools and edu-
cators often struggle to provide the high-
est level of education possible with limit-
ed resources. With burgeoning student
populations, teachers frequently need to
augment classroom supplies with their
own resources or ask students to bring
some items from home. However, in
many schools throughout the United
States, more money is spent on energy
than on books and supplies combined! In
California, a state that educates one of
every eight K-12 students in the United
States, the Collaborative for High-Per-
forming Schools (CHPS) is taking action.

Started in 2000, CHPS aims to make
California’s public schools more energy-
efficient through information and incen-
tive programs marketed directly at school
districts and building designers. The
group, comprised of members from a
wide array of government, private indus-
try, and nonprofit organizations, hopes to
increase the number of “high
performance” schools, which provide
energy-efficient, healthy, well-lit and
comfortable learning environments.

To achieve these goals, the CHPS pro-
gram designs schools using an integrated
design strategy. By viewing each con-
struction element—windows, walls, insu-
lation, and heating and cooling systems—
as parts of the whole, CHPS schools
provide comfort for students while meet-
ing the constraints of tight budgets.

CERTIFICATION

Part of the CHPS program involves
certification of schools meeting the high
performing school criteria. Certification
requires that schools meet all the pro-
gram’s prerequisites and earn at least 28
of 81 possible points for other improve-
ments.

The prerequisites include complying
with environmental codes; creating a
water-use budget; storing and collecting

recyclables; and meeting indoor air quali-
ty, climate control, and acoustical stan-
dards. Points are awarded for schools
located near public transportation, ex-
ceeding California’s energy standards by
10 percent, using building materials with
certain levels of recycled content, incor-
porating natural ventilation, and using
ENERGY STAR® products. The point
system facilitates compliance with high
performance designation standards. Be-
yond the prerequisites, CHPS gives great
flexibility to schools for improving the
efficiency and comfort of their buildings.

PROBLEMS, SOLUTIONS, BENEFITS

A crucial area of the program is the use
of daylighting and windows. A study by
the consulting firm Heschong Mahone
Group of student performance in one
school district with diverse daylighting
conditions showed significantly dissimilar
results. The study found that the students
with the most daylighting in their class-
rooms progressed 20 percent faster on
math tests and 26 percent faster on read-
ing tests than those with the least day-
lighting. Those with the largest window
areas were found to progress 15 percent
faster in math and 23 percent faster in
reading than the students with the least
window area.

Air quality is another important con-
sideration. Children are believed to be
much more vulnerable than adults to
environmental contaminants. Inadequate
ventilation can lead to the buildup of
carbon dioxide and other pollutants.
Continued exposure to volatile organic
compounds has been linked to increasing
rates of asthma, which is especially com-
mon in urban schools. The CHPS pro-
gram encourages schools to focus on
preventing air quality from becoming a
problem, which is less costly than taking
corrective actions later.

For more information on California
High Performance Schools, check out the
website, http://www.chps.net/overview/.
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The Clear Incentive
For Energy-Efficient
Windows

nstalling new energy-efficient

windows may be more beneficial

than you know. Many states offer
rebates or other incentives promoting
the purchase of energy-efficient win-
dows, doors, and skylights. The table
below lists the number of such incen-
tive programs in each state:*

Check out
http://efficientwindows.org/new.cfm
for a complete list and description of
the programs offered:

Programs
California 13
Colorado
Idaho
lowa
Maryland
Massachusetts
Montana
New Hampshire
New Jersey
New York
Oregon
Washington
Wisconsin
Wyoming

—

N
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*DOE fact sheet, September 2004, “ENERGY
STAR® for Windows, Doors and Skylights State
and Utility Incentives and Activities”

Do You Have News
You'd Like to Share?

We're always interested in re-
porting on new technology and
research in residential windows.
If you have something you would
like to share with us please con-
tact Kipp Rhoads at
krhoads@ase.org.



Collaborative NEws

he EWC has launched the new EWC

Window Selection Tool, designed to

link consumers to qualified energy-
efficient window products on the EWC
web site. Consumers frequently ask us
where they can find efficient products
that are described generically on our site.
In response, the EWC designed the EWC
Window Selection Tool.

The EWC is also undertaking a re-
newed focus on transforming the new
construction sector to more energy-
efficient products. According to ENER-
GY STARS, this sector lags behind the
retrofit market in penetration of quali-
fied products—it is estimated that only
20 percent of the products in residential
new construction market qualify for
ENERGY STAR, compared with 60 per-
cent of the products in the retrofit mar-
ket. The EWC will conduct research to
identify more effective methods to reach
this sector with the energy efficiency
message.

The EWC also will target the low-
income market in the coming year, un-
dertaking new research to identify op-
portunities for increasing efficiency in
this sector. Considering the age of exist-
ing housing stock—over 70 million
homes in the US are at least 20 years old
(US DOE EIA)—we believe there are
untapped opportunities for increasing
market penetration of efficient window
products in the low-income sector.

As always we will continue to partner
with and provide outreach to manufac-
turers and suppliers. However, in the
coming year the EWC will target small
window manufacturers. The EWC is
interested in helping to increase the
number of small manufacturers that
participate in NFRC testing and certifi-
cation, as well as ENERGY STAR part-
nerships among small manufacturers
across the nation.

We will keep you updated on our
activities through our newsletter and
email announcements. We are always
interested in feedback from the industry,

so we hope that you will share your
insights and goals with us at
krhoads@ase.org.

Check out the following link on the
EWC website to see when we will be in a
city near you:
http://efficientwindows.org/new_activi-
ties.cfm.

The Low-E Revolution

he fenestration industry has come a

long way from the days of the single

pane, uncoated window. New win-
dow technology has transformed the
fenestration market with innovations
such as high-tech spacers, low-E glass
and gas-fills. All of these technologies
aim to improve insulation and energy-
efficiency, maximize personal comfort,
and reduce energy costs for consumers.
Notably, windows with low-E (emissivi-
ty) glazing are making a big hit.

One cutting-edge low-E technology is
the Heat Mirror — a high-tech glazing
system that can match or exceed the
energy efficiency of triple pane windows.
It is constructed by suspending a sheet of
low-E film between panes of insulated
glass. Two layers of Heat Mirror may also
be suspended between panes of glass
with gas-filled spacers to form Super-
glass, the most expensive glazing system
on the market, but one of the best insu-
lators.

Another new technology, developed by
Lawrence Berkeley National Lab’s
(LBNL) Environmental Energy Tech-
nologies Division, is the Transition-
Metal Switchable Mirror (TMSM).
TMSMs are dynamic glass panels with a
magnesium alloy-transition metal coat-
ing that can switch back and forth be-
tween a transparent state and a reflective
state. This is done by application of an
electric field (a process dubbed elec-
trochromic switching), or by exposure to
dilute hydrogen gas (gasochromic
switching). According to the April 2004

issue of Science Beat, unlike Absorbing
Electrochromic (AE) windows, TMSMs
reflect visible and infrared light and heat,
have a greater range in transmitting
(50% to 0.5% or lower) and reflecting
(75%-10%) heat and light, and provide
better privacy.

Low-E coated and ENERGY STAR®
rated windows can cost from 5 to 15
percent more than their less energy
efficient counterparts. However, the extra
costs are minimal compared to the long-
term energy savings and the added bene-
fits of low-E windows. These benefits
include: reducing fading in furniture and
carpets, reducing glare, and providing
extra security in wind, seismic and other
high-hazard zones. Low-E windows keep
you safer, warmer and more comfortable
in any given season.

EWG Offers New
Energy-Efficient “Word on
Windows” Newsletter

The EWC is always striving to im-
prove. In an effort to save energy
and decrease pollution, we now
offer our Word on Windows
newsletters in e-mail format. Al-
though we will still produce limited
numbers of printed copies, we urge
you to sign up for the electronic
version. Please e-mail us at
ewc@ase.org to be added to the
newsletter list. Include your name,
address, phone number and email
address. Thank you for your coop-
eration and for doing your part to
save energy!

The EWC does not send spam
or share e-mail addresses
with third parties.
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New online Energy Codes Resource Genter
Offers a One-Stop Source For Information on
Building Energy Efficiency Codes

he U.S. Department of Energy

(DOE) recently launched a new

building technology website, the
Building Energy Codes Resource Center,
a comprehensive, online resource that
links users to energy codes, construction
techniques, and technologies. The inter-
active website, which went live October
1, offers detailed information on topics
ranging from techniques for framing
window headers and on insulation to the
latest research on mold and moisture.
The site’s major focus is residential codes
and beyond-code construction.

The Resource Center provides infor-

mation on hundreds of topics in a vari-
ety of different formats, including:

Articles—Fact sheets, reports, and
general information about energy
codes and code resources.

Efficient Windows

Graphics—Diagrams and photos
that illustrate concepts related to
energy codes and beyond-code
construction.

Online tools—Interactive web-
based applications that guide users
through energy code and related
processes. An example is online
energy code compliance or energy
advisors.
Presentations—PowerPoint docu-
ments detailing energy code topics
and presentations.

Videos—Short clips that discuss
subjects ranging from building
science to energy codes.

The Resource Center gathers content
from the Building Energy Codes Pro-
gram’s (BECP) archives, as well as from
resources across the Internet, such as

Efficient Windows Collaborative
Alliance to Save Energy
1200 18th Street, NW, Suite 900

Washington, DC 20036

www.efficientwindows.org

Collaborative

ENERGY STAR®, Building America,
building scientists, and code groups.
Users can search topics by category using
the “browse” menu, or by keyword using
the “search” feature. While visiting the
Resource Center, users also can link to
REScheck™, BECP’s energy code compli-
ance software, now in use in many states.

The Resource Center content is the
product of years of work by DOE’s
Building Energy Codes Program, and it
has been developed to provide a central
point of access to energy code and con-
struction information.

Look for the Resource Center by link-
ing from BECP’s website at www.energy-
codes.gov.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
    /AkzidenzGrotesk-Black
    /AkzidenzGrotesk-Bold
    /AkzidenzGrotesk-Light
    /AkzidenzGrotesk-Roman
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-BoldIt
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /Avenir-Black
    /Avenir-BlackOblique
    /Avenir-Book
    /Avenir-BookOblique
    /Avenir-Heavy
    /Avenir-HeavyOblique
    /Avenir-Light
    /Avenir-LightOblique
    /Avenir-Medium
    /Avenir-MediumOblique
    /Avenir-Oblique
    /Avenir-Roman
    /Courier-BoldOblique
    /Courier-Oblique
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /Helvetica
    /Helvetica-Black
    /Helvetica-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Utopia-Black
    /Utopia-Bold
    /Utopia-BoldItalic
    /Utopia-Italic
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


