In accordance with the Department of Labor and
Industry’s statute 326.0981, Subd. 11,

“This educational offering 1s recognized by the
Minnesota Department of Labor and Industry as
satisfying 1 hour of credit toward Building
Officials and Residential Contractors continuing
education requirements.”

For additional continuing education approvals,
please see your credit tracking card.
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Form and Function:
Solar Energy in
Cold Climates
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What about
energy
efficiency?




The Pyramidof CONSERVATION

residential version

A Foundation in Energy Efficiency”

Renewable options

Replacement Windows

Heat Pumps Furnaces

Air Conditioning -aing anc-ooing

Drain Water Heat Recovery
SmartPak  Solar Thermal
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Attic  Walls Foundation

Dishwasher  Clothes Washer
Refrigerator Dehumidifier

AtticWalls ~ Foundation  Caulking
Weather Stripping Seal Attic Bypasses

CFLs Fixtures LED

Energy Choices Temperature Settings Turning Things Off
TVs  Computers  Appliances  Game Systems

In-Home Energy Audit Home Enerqy Yardstick
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Is Solar Energy an

Appropriate Technology?

1.Regional Solar Resource

2.Site-based Solar Resource

3.Site-based needs,
opportunities and limitations




aic Solar Resource : United States and Germany
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Annual average solar resource data are for a solar collector oriented toward the south at a tilt = local latitude. The data for Hawaii and the 48 contiguous
states are derived from a model developed at SUNY/Albany using geostationary weather satellite data for the period 1998-2005. The data for Alaska are
derived from a 40-km satellite and surface cloud cover database for the period 1985-1991 (NREL, 2003). The data for Germany were acquired from the
Joint Research Centre of the European Commission and is the yearly sum of global irradation on an optimally-inclined surface for the period 1981-1990.

N
O
O

1,000 Miles e e e 9y Laboratory {}’REL




he

. Ol..
szaALA ™ 14..‘\
e t'.ﬂ-.ﬁﬁgg.ﬁ 1§

IR O S A W—

¥

3 WS .‘ LT T AT P e S g .
rR . o B 33 i st NI
exd. & R 5

N NN -

T T

N 4




Sun Path

Summer Sun Angles Wmier Sun Angle

June 21st December 21st






Solaﬁ Thermal

Solar Electric



Appropriate Solar
Air Heating Systems




Transpired Air




Pre-heating Ventilation
Make up Air with Solar Heat
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Why Solar Thermal?
Other

Space Heat

Appliances

Water Heat









Shallow back-pass d
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Site Selection
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tel Source displaced Return on investment**

Payback
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Solar Space Heating Systems
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Glazed Flat
Plate Collectors
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SOLAR WATER HEATING SYSTEM
TYPES




BASIC SOLAR THERMAL SYSTEM

HOT COLD

— 1

POTABLE
Hear STORAG
EXCHANGER TANK

CIRCULATING CIRCULATING
PUMP PUMP






