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Market Transformation

APrimary Drivers for Change

I Increase in conventional energy costs as global
demand for resources heats up
A U.S. desire for energy independence

I Need for U.S. job creation
A Great Recession of 2009

I Global Pressure to reduce carbon emissions
A Global Warming
A Green Initiative
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Market Transformation

A197006s vs. Today
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Market Transformation

Alncentives for Change

| State Renewable & Alternative Energy Portfolio
Standards

I DOE Standards and New Construction Reguirements

I Federal & State Government incentive programs for
the end-user
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Market Transformation

Renewable Portfolio Standards

* * At

|l east 2% Sol ar

PVé. Ther mal

Sol ar not

State Target Year Legislation State Target Year Legislation
i 0,

o . s o "Nevada 25.0% 2025 AB 3 & SB 395

*Colorado 20% 2020 HBI 1281 New Hampshire 25.0% 2025 HB 873

ﬁ%’;’l‘:vig‘;zt %fﬁ’ ggig H§B7‘1‘32 New Jersey 22.5% 2025 14 N.J.A.C. 8-2

0 -

Florida 20% ? HB 7135 & EO 07-127 New Mexico 20.0% 2020 SB 418

Hawaii 40% 2030 HB 1464 **New York 25.0% 2013 NY Public Service Comm.

lllinois 25% 2025 Public Act 095-0481 North Carolina 12.5% 2021 SL 2007-397

***lowa 105MW from Renewable -

Kansas 20% 2020 HB 2369 Ohio 12.5% 2025 SB 221

|Maine 10% 2017 1999 RPS2007 Law ***Qregan 25.0% 2025 SB 838 & HB 3039

==*Maryland 20% 2022 SB 209 & SB 595 : - -

!M PR o o0 S Pennsylvania 18.0% 2020 Alternative Energy Portfolio

=eMichigan 10% 2015 SB 213 Rhode Island 16.0% 2020 Clean Energy Act

******Mirinesot_a 25% 2025 SB 4 Texas 5,880 MW 2015

.Monta',\]ﬂ:sou” 1222 igfé 5: 45145 Vermont 25.0% 2025 Energy Eff. & Affordability Act
Washington 15.0% 2020 Ballot Initiative 937

* At least 4% Solar, Large investor owned 20%, municipal and Rural utilities 10% by 2020 \West Virginia 25.0% 2025 HB 103

*** Al ternative

Energy

Production

Lawédoes

****Solar carve out of 2%...not clear if Thermal Solar qualifies or if only Solar PV

F**Up to 10% of the RPS can be met with advanced clean energy technologies

* At least 6% from Solar

x x x x * * Ec e |

Energy

mus t

reach

30% by 2020éc

** Main Tier must account for 24% and the Customer-Sited Tier 1%

FrrRRRk 206 must come from Solar energy

** HB 3039 is a Bill for Solar PV only

A Electric utilities generate a certain amount of electricity

from renewable or alternative energy sources
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Market Transformation
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Market Transformation

A Federal Incentives

I Energy-Efficient Mortgages (FHA or VA)
I Residential Renewable Energy Tax Credit 30%
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-State Incentives

I Personal Tax Credit, State Rebate Programs, Utility Programs, Sales Tax
exemption, Property Tax Incentives, Grant Programs, Loan Programs, Public Benefit

Funds amerrcan
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http://www.dsireusa.org/

Market Transformation

—

A Solar Rating and Certification Corporation %

I The corporation is an independent third-party
certification entity. It is unigue in that it is the only
national certification program established solely for
solar energy products.

I Itis also the only national certification organization
whose programs are the direct result of combined
efforts of state organizations involved in the
administration of standards and an industry
association.

I Six to Eight months required for system certification
and confirmation of the Solar Energy Factor (SEF)
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Market Transformation

Arizona (OG-300)
I Tucson Electric Power (OG-300)

Georgia (OG-300)

California
I Sacramento Municipal Utility District (OG-300)
i City of Thousand Oaks (OG-300)

i California Energy Commission (OG-100 and
0G-300)

I Title 24
Colorado (OG-300)
Delaware (OG100 and OG300)
Guam
Hawalii
i Hawaiian Electric (OG-100)
i Hawaii Electric Light (OG-100)
I Kauai Island Utility Cooperative (OG 100)
I Maui Electric (OG-100)
HUD (OG-300)
lllinois (OG-300)
Louisiana (OG-100 and OG-300 recommended)
Maryland (OG-100 and OG-300)
Minnesota (OG-100 and OG-300)

o oo o I»
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Montana

I National Center for Appropriate Technology
Nevada

I Public Utilities Commission (OG-300)
New Mexico (OG-100 and OG-300)

North Carolina (OG-100 and OG-300 highly
recommended)

Oregon (OG-300)
I Eugene Water and Electric Board (OG-300)
I City of Ashland
Pennsylvania
i Allegheny Power (OG-100)
I GPU (OG-100)
I PECO Energy (OG-100)
i PPL (OG-100)
Texas
I Oncor (OG-300)
Utah
I Questar Gas (0OG-100)
Vermont (OG-100)
Wisconsin (OG-100 and OG-300)
Washington, D.C. (OG-100 and OG-300)
Wyoming
I Questar Gas (OG-100)
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Market Transformation

What is SEF and how do | calculate Pay Back?

A "Solar Energy Factor" defined as the energy delivered by
the system divided by the electrical or gas energy put
Into the system.

A The higher the number, the more energy efficient. Solar
energy factors range from 1.0 to 11. Systems with solar
energy factors of 2 or 3 are the most common.
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Market Transformation

A Solar Gas Value Proposition i Payback?
Examples: (Assume that gas costs $1.60/therm)

1. TYPICAL GAS WATER HEATER (EF = 0.6)
Annual Operating Costs = 365*0.4105/0.6*1.60 = $399.55

2. TYPICAL SOLAR SYSTEM (SEF =1.7)
Annual Operating Costs = 365*0.4105/1.7*1.60 = $141.02

| Solar system saves $258.53 per year.
I Payback (SEF 1.7 System):

A Gas Solar system installed $6,000
A 40 Gallon Gas installed price $800
A Payback is with in 16 to 33 years

Note: Does not account for escalation of energy cost or Incentives #ﬁﬂ—
errcan
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Market Transformation

A Solar Electric Value Proposition i Payback?

Examples: (Assume that electricity costs $0.12/kWh)
1. TYPICAL ELECTRIC WATER HEATER (EF = 0.90)
Annual Operating Costs = 365*12.03/0.90*0.12 = $585.46
2. TYPICAL SOLAR SYSTEM (SEF =2.5)
Annual Operating Costs = 365*12.03/2.0*0.12 = $210.77

I Solar system saves $374.69 per year.
I Payback (SEF 2.5):

A Electric Solar System install $5,500
A 52 Electric installed cost $700
A Hawai i 7 yearséldaho 21 years

Note: Does not account for escalation of energy cost or Incentives #ﬁﬂ—
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Market Transformation

A Solar Electric Value Payback with Incentives
State Cost Std
Cost Std. personal Net Cost | Electric 52
Solar System| Federal Tax State | Sales | Utility Solar + $400 Pay Back
State Installed Tax Credit| Credit | Rebate| Tax | Rebate | System Install Diff, Years
New York $8,000] $1,650 $2,000 $0 $1,200 $3,150 $700] $2,450 4.5
Rhode Island $8,000[ $1,650 $2,000 $560 | $1,200 $2,590 $700[ $1,890 4.1
Hawaii $8,000( $1,650 $2,800 $1 $3,549 $700 $2,849 4.2
*Maryland $8,000( $1,650 $2,800 $0 $3,550 $700 $2,850 6.2
Massachusetts $8,000( $1,650 $1,200 $0 $1,200 $3,950 $700] $3,250 6.0
*Pennsylvania $8,000( $1,650 $1,200 | $2,400 $1 $2,749 $700] $2,049 55
Louisiana $8,000( $1,650 $4,000 $2,350 $700] $1,650 6.1
*New Hampshire $8,000( $1,650 $1,600 $4,750 $700] $4,050 8.0
Connecticut $8,000, $1,650 $400 $5,950 $700] $5,250 8.2
California $8,000] $1,650 $1,500 $1 $4,849 $700] $4,149 8.9
North Carolina $8,000[ $1,650 $2,800 $1 $3,549 $700] $2,849 9.0
Georgia $8,000( $1,650 $2,800 $1 $3,549 $700] $2,849 9.2
*QOregon $8,000( $1,650 $1,500 | $1,500 $1 $3,349 $700] $2,649 9.7
Not e: |l ncl udes annual sol ar savingseédoe
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Market Transformation

Solar Energy Annual Capacity Additions

A Solar water heating
installations grew by |
approximately 10%

A Pool Heating
Installations declined

by 10% over 2008 400 o |
A Annual electric - it
installations grew by B EEEFEEND 111 ]

apprOX|mate|y 37% 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009p

W Water Heating Electric Installations M Pool Heating

MW & MW-th

Source: Solar Energy Industries Association
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Solar Solutions and Collectors/Panels
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Solar Thermal Applications

A Simplest, least
expensive entry into
solar energy for the
home

armerrcan
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Solar Thermal Applications

Solar Poot Collectors

Solar Pool Heating Applications Solar Hydronic Systems

A Indoor / Outdoor pools
A Combi-Systems
A Space Heating Support Vot e
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Solar Thermal Applications

Collector Field

PI—— JeSSE— Y — PE———
— 180-200 °C
Hot Water Pipeline

Steam Generator

A Steam Pipe
(4-7 bar) 150-170 °C

do?w:vorllg Absorption
- Chiller

— Cooling
> p—

Solar Cooling Applications
A LiBr single effect
absorption chillers

Solar Electric Power Plants

A Concentrating




Collectors/Panels

A There are (4) proven commercially available
technologies for solar water heating. Which
one is right depends on the application and
the location and climate.

I Flat Plate Collectors

I Plastic, Non-Insulated Collectors
I Evacuated Tube Collectors

I Concentrating Collectors
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Concentrating Collectors

Much higher temperatures than flat-plate collectors or
evacuated tubes (steam generation possible)

Focuses direct solar radiation, hence poor
performance on hazy or cloudy days

Most practical in areas with high insolation (exposure
to the sun's rays), such as those close to the equator
and in the desert southwest United States

Systems may use tracking mechanisms to move the
collectors during the day to keep them focused on the
sun

High installation and maintenance costs

Used primarily for large-scale electric power R rv—
generation using steam powered turbines américan
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Plastic Collectors

A
A - Pool water in | - Gate valve
L
B - Pump J- Fossil fuel heater (if existing)
C - Filter K - Chlorinator (if existing)
D - Check valve L - Warm water returns to pool
POOI Hea“ng Only E - Gate valve 1 M - Sensor
coO I I eCtor alea = 75% tO 100% F - Drain valve N - Automatic control box
Of th e ex p 0Ss ed p (0]0) I area G- Solar collectors Sy;)l;z):tnc or constriction valve (collector
H - Vacuum breaker and auto air relief P - Booster pump

Seasonal use

Typical solar pool heating system with automatic control
Low cost 1 not for DHW [Source: Florida Solar Energy Center]
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Flat Plate Collectors

Residential & Commercial water heating applications

Medium Cost, robust proven performance, all

climates, tempered glass

Single or Glazing frame

double glazing

Common Sizes:
Tampearature

36x7606, 406x 860, and 40 x7]
Outlet ——pm O
mianifold
Box
Inlﬁtnld
. man
Flow passages TEEFeraljltura
.. Absorber : lolaral
Rule of thumb for sizing (DHW): plata Backing insulation

20 ft2 (2 m?) of collector area for each of the first two family members
8 square feet (0.7 square meter) for each additional family member in the Sun Belt.

12 - 14 additional square feet (1.1-1.3 m?) per person in the northern US =
[US DEPT OF ENERGY] américan



Evacuated Tube Collectors

Wacuum Glass Tube ¢ Absorber Heat Pipe Condenser of the Heat Pipe

Residential & commercial water heating applications
Medium to High Cost (16, 20, and 30 tube collectors common), all climates,
non-tempered glass, snow melt problems with shallow incline angle

Rule of thumb for sizing (DHW):

4-10 tubes per person depending on tube diameters and lengths, or 7.5

square feet (0.7 square meter) per person. Typical family of 4 DHW system
would use 16 to 30 tubes and an 80 gal storage tank. i —
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Solar Thermal vs. Solar Electricity (PV)

A Thermal Solar vs. PV
I More efficient than solar PV
I Less costly to install
I Faster payback period and better ROI than PV

arrmerrican

WArFfNE NELfATFIAS



Solar Electric or P\VV.?

A Most expensive entry |
Into residential solar \
energy without
significant
government incentive
programs

Collector System
or Module System Cost
Technology Efficiency Efficiency Cost Per KWH*

Source: Home Power, | SHW: 64 sq. ft. of
Oct/Nov 2008 issue collectors + 80 gal. | 50%-70% | 35%-50% | $8,000 $0.09

water heater
Grid-tied PV: 2 KW | 5%-19% | 4%-13% | 20,000 0.27 |V

*Over 30 yrs. in Richmond, Virginia; maintenance costs not included




Flat Plate vs. Evacuated Tube

A Flat plates use tempered safety glass while evacuated
tubes use borosilicate or soda-lime glass, which breaks
Into shards

A Evacuated tubes are only efficient as long as the
vacuum seals are in-tact. No vacuum loss issues with
flat plates

A Flat plates are able to shed snow more easily compared
to tubes, resulting in more heat production in the winter

A Flat plates can be used to regulate excessive tank
temperatures by emitting heat in reverse control cycle 1
not possible with tubes

arrmerrican
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Flat Plate vs. Evacuated Tube

Flat-plate collectors are the
most cost effective
technology for applications
where the temperature rise
above ambient is less than
about 50°C (90°F)

Collector Efficiency

Category C Category D
100 3§ F 90°F
90 Normal year-round
80 operating range for
water heating in

70 most of the
<) United States Past this intersection,
= 60 ' the efficiency of ETs
> is greater than that of
g 50 FPs.
2
L2 40
-
W 3

20

10

0

0 10 20 30 40 50 60 70 80 90 100 1710 120 130 140 150
Ti-Ta (°F)

—_— [|at Plate (Selective Absorber)
Flat Plate (Painted Absorber)

EvacuatedTube

Unglazed Pool



American Solar Package
and Installation

arrmerrican

WArFfNE NELfATFIAS



SOLAR PACKAGE

lllllllllllll



American Solar Program

A American Packaged System
I Solar Tank with Element
I Pump Station

A Control, Pump, Hardware 7“,
I Thermostatic Mixing Valve
I Expansion Tank — |
I Propylene Glycol \
I Solar Collectors/Panels
i Temperature Sensors \\
|

" OG 100 Certified and OG 300
Pending
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