A\
?

- .

) % Ba % ; ok (B
r- £) g i |
£ : | 3 N ! ’3 3

U | ‘ §
f g

Solar House, Saluna River, Lexington, South Carolina
STEPHEN TILLY, Architect

ENVS 132

Solar Home Design - #2

Benoit Delaveau, MS, BEAP
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Residential heating/cooling GHG

“According to various estimates, residential heating cooling
contributes about one-fifth of the United States’ annual
emissions of carbon dioxide gas.”

Annual Residential Energy Bills®

$2,000
$1,500 Annual Carbon Dioxide Emissions
l from the Average House vs. the Average Car
Lighting
Small apphiances
$1,000 ® Large appliances
Water heating
% Cooling
® Heating
$500 s ,
10,000 Ibs/CO,
i 22,000 Ibs/CO,
S0
Typical Efficient Each year the average house releases over twice as
Home Home much greenhouse gases as the typical car.

T Chiras, Dan (2011-09-20). The Solar House: Passive Heating and Cooling (Kindle Locations 144-145). Chelsea Green Publishing. Kindle Edition.
2 Source: Typical home - U.S. Department of Energy, 2009 Buildings Energy Data Book. Savings are HES team estimates.


http://www.ipcc.ch/publications_and_data/ar4/syr/en/figure-spm-5.html
http://www.ipcc.ch/publications_and_data/ar4/syr/en/figure-spm-5.html
http://buildingsdatabook.eren.doe.gov/Default.aspx
http://buildingsdatabook.eren.doe.gov/Default.aspx

PASSIVE) SOLAR HOM

—SIGN - 101

Five Elements of Passive Solar Design
Summer
Sun ..
Winter
Sun .
{ Control
Swudy
Aperture X Rl g
o
N “
;1 ’

Distribution

Absorber

Thermal
Mass

L ‘0'. .

US DOE. http://energy.gov/energysaver/articles/passive-solar-home-design
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1. UNDERSTAND SOLAR EXPOSURE
December 22: winter solstice

March 22: spring equinox PR TIR—

June 22: summer solstice —_—
September 22: fall equinox \
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Sun’s path on
winter solstice

Sun’s path on
summer solstice
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Sun’s path
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1. UND

RSTAND SOLAR EXPOSURE - 2

Bearing angle: position of the sun at different times of the day
in relation to true North (ie. South pole/North pole ine).
Altitude angle: the angle of the sun

from the ground. 5
Azimuth angle: the angle of the
sun from the magnetic North.

See how to find true South: °

http://rimstar.org/renewnrg/finding_true _south pole.htm
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1. UND

Solar Elevation
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University of Oregon. http://solardat.uoregon.edu/SunChartProgram.html
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2. ORIENT EAST-WEST AXIS TO TRUE SOUTH

“For optimal performance, a solar home needs to be oriented
properly on a site to obtain as much sunlight as possible.”

Proper Onentation of the House

http://www.techniki.eu/proper-orientation/
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3. LOCATE WIN

DOWS ON TH

- SOUTH S

DE

“Windows and patio doors are solar collectors in a passive

solar home.’

)

TRTL is the Canada’s entry into the 2011 Solar decathalon, and it reflects the culture of Treaty 7 Native Peoples in
Southern Alberta. Each house has an east-facing entrance, and south-facing windows, and two-bedrooms with lot
of space for gatherings, recreation and storage.

http://www.designbuzz.com/sustainable-homes-solar-decathalon-2011/
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4. MINIMIZE WINDOWS ON N, W, AND E SIDES

“Windows on east and west walls increase summertime heat
gain. Too many north-facing windows cause excessive heat
loss in the winter.”

http://www.akkermanfortress.org/architecture_page?.html
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5. PROVIDE OV

RHANGS AND SHADING

Overhangs: South facing windows
Shading: East and West facing windows

http://architecturior.com/wp-content/pluains/BSSPoster PRO/cache/f3d30_51f2e67ae8e44e333e000007_campus-luigi-einaudi-marco-visconti-foster-
partners_1212_1p479924_indesign-528x450.jpg
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6. PROVIDE SUFFICIENT THERMAL MASS

“‘Because thermal mass stores heat, it helps to reduce
fluctuations in the interior temperature of a passively
conditioned home.”

http://www.dexknows.com/local/home_improvement/guides_and_videos/how-save-home-energy-using-thermal-mass-6063/


http://www.pge.com/includes/docs/pdfs/shared/environment/calculator/pge_ghg_emission_factor_info_sheet.pdf
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“Contrary to popular misconception, insulation is as
Important in hot climates as it is in cold ones.”

R value: Measure of thermal resistance (materials)

U value: I\/Ieasure of heat flow (U=1/R - windows)
e

http://blog.greendepot.com/green-products/old-blue-jeans/
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8. PROTECT INSULATION FROM MOISTURE

Moisture related problems:
- Lowers insulation efficiency
- Damages building materials
- Creates mold and mildew
- Health / respiratory ISSUes

http://www.nofp.com/wordpress/wp-content/gallery/the-barrier/barrier1_0.jpg
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9. SEAL HOUSES (but) VENTILATE

“In energy-efficient passively conditioned homes, proper air
exchange required to protect indoor air quality is often
achieved by sealing a house, then installing a ventilation
system.”

-~ | Whole-house fan
. Turbine vent
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http://www.hometips.com/how-it-works/ventilation-systems-house.html
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One room deep or open floor design:
- Pro/cons of “ranch style”
- Pro/cons of open floor (noise, odors, privacy...)

/

http://orgena.com/wp-content/uploads/2013/06/Open-floor-plan-interior-design-1024x619.jpg
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11. CREATE SUN-FREE SPACES

Sun management systems needed in design:
- Bedrooms / offices / home theaters
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http://www.home-designing.com/2012/08/nettleton-198-house-by-saota
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12. "SMART” BACK-UP HEATING

http://ogdenutahhomeinspection.com/post/1829204/utah-radiant-floor-heat-and-snow-melting-systems-can-be-easily-inspected-by-an-infrared-home-inspector-
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13.

ROTECT HOM

=S F

ROM WINDS

Virginia Tech. http://pubs.ext.vt.edu/426/426-712/426-712.html
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Homework - 9/6

Your home floor plan assignment

- Go to http://solardat.uoregon.edu/SunChartProgram.html

- Print you home solar path

- Study your home solar orientation on Google maps

- Print a max. zoom-in map view and satellite view with the compass indication.
- Is your home properly oriented according to Shivas?

- How many windows are South facing? What are their total surface”

- How many windows are North, East, West facing? What are their total surface?



http://www.bykservices.com/How-it-works
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Reading 9/6

Your Reading assignment
- Read chapters 4-6 in Chiras (Chap. 4 = Group 1...)
- Prepare a 15 min. presentation/talk of the key concept in groups.

- Email me your group reading notes/presentation by Th 9/5 2pm
Limit: 1 page or 1,500 characters

DANIEL D. CHIRAS

THE SOEARHOLSE &

PASSIVE HEATING AND wwe




