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Learning Objectives

I Objective 1- Fundamentals of Solar Energy

» Application toward helping to develop loitgrm, sustainable energy
savings for small homes

I Objective 27 Economic and Market Factors of Solar Energy
Systems
» Economics of installation costs vs. eneopgt savings and paff time
will be discussed
I Objective 31 Example Solar Energy Systems and Application
» Applications will include disasterecovery augmentation by installation
of solar panels and hot water heating on Katrina cottages

I Objective 41 Architectural Sustainable Designs in Small,
Affordable housing
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Learning Objective 1:
Fundamentals of Solar Energy

| Passive vs. Active Forms of Solar Energy Design

| Basic operations of Solar Photovoltaic and Solar Thermal
Systems

I Regional Environmental Considerations regarding Solar
Energy

[ Variability and Performance using Modeling Programs

I Design considerations, Site selection, Commissioning, and
Monitoring

I Examine the pros and cons of photovoltaics as a renewable
energy source
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Insolationmaps rate locations by
their average daily peak sun hours

» Varies by time of year

Al has ~20% less sunlight than the

best in the SW
Plenty of sunshine

» Power is produced on raimays
» Solar cells produce less power

when they are hot

Al is better than the NE, with
major new installations now
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Solar resource for a flat-plate collector
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Solar thermal energy systems convert solar radiation in
heat energy
» EX. making water hot using the rays of the sun
» The system doesndt make an&
» Uses working fluids that are heated in solar collectors

Photovoltaic (PV) involves sunlight being converted
directly into electricity
» Uses the unique properties of certain semiconductors
E Produce a small direct current when exposed to light

» PV installations are those pretty blue or gray panels you
see sometimes up on the roof

» An array consists of individual PV modules that are
electrically connected to produce a desired voltage, curren
and power output

E Modules range in output from 4300 W

» Can be gricconnected or stand alone

Solar PV
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http://www.solarnavigator.net/solarnavigator.htm

I Concentrated Solar radiation convert
into BOTH thermal and electrical ene
» Concentrated PV makes electricity
» Thermal energy collected to heat water
» Increases overall net energy efficienc$x
Requires sun tracking hardware
Faster ROI (Return on Investment)
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I Collector usually mounted on roof
» Does not need a Anhoto day
» Works well in Winter too!
» Just needs sunlight
I Water flowing through the collector is heated and returned to holding tank
» Hot water heater
» Radiant floor heating

The collector is mounted Water flows from the source The heated water flows from
on the roof. Preferably, a (well or city water) into the the collector back down to
south facing, or close to tank and from there up the tank, and from there to
south facing roof. to the collector on the roof. various uses in the house.
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http://www.queenofgreen.net/images/solarwaterweb1.jpg

How Solar PV Systems Work

Residential Grid Connected PV System
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I APV system includes:

» PV modules in an array

E e.g. thinfilm or crystalline,
semitransparent, or opaque

» A charge controller (optional)

E If needed for battery storage e
An energy storage system (optional)

E Batteries

EAUt i | iitWrtuabstoragedy selling power
» An inverteri converts to AC electrical ,

E Converts the PV modules' DC output to AC . Z
compatible with the utility grid
» Appropriate support and mounting hardware, wiring,
and safety disconnects.

035249701

v

o
CONTROLLER
| =]

BATTER
a—

-t

L

|

Space Research Institute AL



Photovoltaic System Decisions _

I What are the primary projects goals ?

I What outcome is desired ?

I Which PV installation locations are available/feasible ?
I What the pros & cons which those locations ?

I What are the trades in cost & performance ?

I How much PV system power output can we afford to buils
In those locations with our budget ?

[ Future Expansion options ?

I Local permits and covenants ?
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SRI ground mount, any tilt

SolarDock roof mount system, up to 25° tilt

Wattsun 12-axis tracking system any tilt
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Concentrating Solar Arrays

| Solar energy collectors enhance solar
energy by focusing it on a smaller area
through reflective or refractive
surfaces or lenses

» Increased efficiency
» Reduced size

I Must have direct sunlight 860 W Si crystalline concentrator system

» Not practical for the southeast

E Best used in areas with little cloud
cover

I Flat plate collectors can use any solar
radiation, direct or diffuse that strikes
the surface

Concentrating solar thermal plant
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