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Form and Function:
Solar Energy in
Cold Climates




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




Pho

tovoltaic Solar Resource : United States and Germany
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Sun Path

Summer Sun Angles Wmier Sun Angle

June 21st December 21st






Solaﬁ Thermal

Solar Electric



Appropriate Solar
Air Heating Systems




Transpired Air
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Pre-heating Ventilation
Make-up Air with Solar Heat






Why Solar Thermal?
Other

Space Heat
Appllance‘

Water Heat
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Site Selection




tel Source displaced Return on investment**

Payback
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Solar Space Heating Systems
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Glazed Flat
Plate Collectors




Selective Coating
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SOLAR WATER HEATING SYSTEM
TYPES




BASIC SOLAR THERMAL SYSTEM

HOT COLD

— 1

POTABLE
Hear STORAG
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CIRCULATING CIRCULATING
PUMP PUMP




DRAINBACK CLOSED LOOP SYSTEM
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DRAINBACK HEAT and DOMESTIC HOT WATER
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SOLAR TANK W/ WRAP AROUND HEAT
EXCHANGER PRESSURIZED SYSTEM
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Method 1

Method 2

e Load Analysis for SDHW - # of gallons hot water/
day

e .75-1.0 square foot collector surface area / gallon

e Load Analysis

e (Wc) (Ts-Ti) (Cp) 8.33

e (65) (70) (1 BTU/Ib. F) 8.33 = 37901.5 btus
Array Sizing

e PSH (4.3) / 10.76 = .399 kWh / sq. ft. /| day
e .399 x 3413 = 1361 BTUs / sq. ft. / day

e Match with thermal collector rating






1. Mono-crystalline Si
2. Poly-crystalline Si
3. Amorphous Si

4. CIGS

5. CdTe
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i Types of Solar
‘Electric Systems
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Interactive

Grid Interactive
Battery Back-up ~
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SAMPLE ONE-LINE DIAGRAM: GRID-TIED SYSTEM

Customer Generation Disconnect
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REC METER NOTE: Most 120V and 240V inverters will
requre astandard 4 terminal (4 jow) meter base toreceve
either a form 1S or 25 meter, For nverter wth different
voltage cutputs, please contact PNM. PNM recommends that
you nether purchase nor install the REC meter base until
after you have submitted your program application 1o PNM,
and ANM has approved the nstallation
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ONE LINE DRAWING
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If the grid goes down,
so do you!
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eality Check:
Flush Mount and Snow
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Solar Electric Sizing

* Load Analysis - Determine ADC (Average Daily Consumption)
« Site Analysis - Determine PSH (Peak Sun Hours)

« ADC/ PSH =PV Array Size

* Determine PV Make and Model

* De-rate PV module for real world application (.7 multiplier)

* Determine # of modules necessary to meet array size



Incentives for Solar

http:/mn.gov/icommerce/energy/
topics/resources/energy-
legislation-initiatives/made-in-
minnesota/



Incentives for Solar

www.dsireusa.org
Database of State
Incentives for
Renewable Energy




“I'd put my money on
the sun and solar energy.
What a source of power!
I hope we don't have to

wait until o1l and coal
run out before we tackle

that.”
Thomas Edison 1931



ank you and
nny regards.



