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Green Building Workshop Series 

Eco-City Alexandria Initiative 

 

 

 
Workshop 5: 

Renewable Energy Systems and Green Power 
September 24, 2011 

9:00 am – 12:30 pm 

Polk Elementary School 

Alexandria, Virginia 
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Workshop Overview 
 

 1. Photovoltaic Systems for Homes 

 3. Solar Hot Water Systems 

 4. Alexandria Homeowner Perspective 

 5. Geothermal Systems 

 6. Green Power Purchases 

 7. Tour of Polk Elementary School 
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 Green Building Workshop Series 
 

 

Next Workshop, Save the Date NOW!  
 
 

Green Operations for Retail, Restaurants, and Small Offices – October 26, 2011  
 

Workshop series funded by EECBG. 

 

 

 

 

   

   



Renewable Energy Systems and Green Power 4 

 

Eco-City Alexandria 
 

Eco-City Charter Principles 
 

• Land Use and Open Space 

• Water Resources 

• Air Quality 

• Transportation 

• Energy 

• Building Green 

• Solid Waste 

• Environmental Health 

• Emerging Threats & Climate 

Change 

• Implementation 
 

• Environmental Action Plan 
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Real Energy Efficiency and 

Free Clean Energy for 

Virginia and America in a 

New Era  

Stan Lassiter, General Manager, 

Continuum Energy Solutions 

September 24 

 2011 
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The truth about a professional energy audit: 

A Professional Energy Audit Includes: 

• Listen to owner’s concerns, needs, goals & plans 

• Detailed inspection of the home’s shell and insulation 

Audits may include the following tests: 

– Combustion Safety Test (Furnace and Hot water 
heater test) 

– Back draft, CO, gas leakage and flame roll-out test 

– Blower Door Test (Air Infiltration Test)  

– Thermal Imaging (Insulation Test)  

– Lighting inspection 

– Water flow rate/fixture Inspection 

– Solar Site Analysis 

• Report with custom recommendations 

• Test out after work is completed 
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Energy Audit Economics 

• Energy Audits start at $400. The state of VA offers rebates now for 

energy audits and efficiency work. Up to $250 for energy audits and 

$345 toward retrofit work.  Up to $595 – total – can all go to retrofit work 

if an energy audit has recently been done. 

• The recommended remediation work averages about $2000 and saves 

on utility bills. 

• Payback averages 2-4 years – then savings continue – with an average 

ROI of 25-50%. 

• Energy savings is usually 20-30% on ALL your utilities. 

 

 

 



Renewable Energy Systems and Green Power 8 

Solar Energy 

• Solar energy is the solar radiation emitted 
from our sun comprised of heat & light 

• A very sustainable energy resource 

• 1 sq ft of surface in the U.S. gets 570,000 
BTUs of energy each year 

• Focusing a 6” x 9” area of sunlight to 
pencil size will heat it to 451o F 

• In one minute enough solar energy 
reaches the earth to meet the world’s 
energy needs for one year! 
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Solar Potential 

• Annual solar 

energy available 

dwarfs total 

known fossil fuel 

reserves. 

 

• The solar 

resource is 

tremendous in all 

50 states 
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Solar Site Analysis  

 •New Technology analyzes the 
exact solar resource at one or 
more locations. 

•Trees can be digitally “erased” 
to determine solar gains from 
pruning trees. 

•70% minimum required for 
most incentive problems 

•Accomodations for seasonal 
leaf variation and tree growth 
offer a more exact estimation of 
solar resource 

•More sun needed for Solar 
Photovoltaics (PV) than for 
Solar Thermal 

 



Renewable Energy Systems and Green Power 11 

TWO types of Active Solar Energy Systems 

1. Solar Thermal/Solar Hot Water 

The radiant heat from the sun is captured in a collector to 

heat water or a non-freezing glycol mix (food additive) as it is 

pumped across a dark heat absorbing plate.  

2. Photovoltaic (PV) - Electricity generating 

Uses the light from the sun to release electrons in a silicone 

or other photovoltaic cell which are then collected to produce 

DC power. 
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Solar Hot Water Systems  

• Transfers the sun’s heat energy from roof collectors 
to heat about 80% of your domestic hot water 

• 15-25% of a home’s energy use goes to heating the 
domestic hot water -2nd largest load after heating 
and air conditioning 

• The most economical solar system choice with a low 
price & faster ROI 

• Additional storage possible – current tank often used 

• Best for radiant floor heating and pools 

• Super efficient with on demand hot water systems 

• Lasts decades 

• Made with recycled materials 
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Solar Photovoltaics (PV) 
• Produces Electricity from sun light 

• 100% Renewable and Sustainable 

• Clean – No pollution - Silent 

• Recycled 

• No moving parts 

• Zero carbon emissions!* 

• Energy price never goes up,  
always FREE 

• Become your own power plant 

• Systems last 40-50 years 

• Distributed power – 1kwh = 1kwh, not 
3.3kwh = 1kwh like with the current 
technology 
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Photovoltaic Panels – Polycrystalline 
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Grid-tied PV System 
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Photovoltaic Panels and Solar Thermal 
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New Technology! - Enphase Microinverters  

•One inverter behind each 

panel- many benefits! 

•Cheaper to install with no 

central inverter location 

needed 

•Reduces the effects of 

shading  

•Cheaper to expand 

systems 

•Excellent individual panel 

data monitoring 

•Enables quicker repair and 

troubleshooting 
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Enphase Data Monitoring 



Renewable Energy Systems and Green Power 19 

Net Metering  
• Laws exist in 40 states mandating that utilities give you credits on your 

bill for nearly (but not more than) 100% of your bill! 

 

• Virginia’s net metering policies increased in 2011 from 10 to 20kw 

maximum residential system size. The SCC will decide soon about 

additional stand-by charges for 10-20kw systems. 

 

• Your electric meter tracks your net usage, spinning forward when using 

power or backwards when generating a surplus of power.  Your neighbor 

gets your clean energy when you are not using it! 

 

• The utility grid acts like a 100% efficient battery bank.  
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Solar - A Unique Investment 

• Solar is the only financial investment where the return is guaranteed. 
These systems produce power and are monitored easily online. 
System life expectancy is 40-50 years. Manufacturers offer 25 year 
product warranties. 

 

• The Appraisal Journal has reported that a home’s market value goes 
up $20 for every $1 in annual energy costs saved – so the average 
$400 yearly savings a solar hot water system offers adds $8,000 to 
the value of your home the day it is installed! 

 

• Solar is different from fossil fuels as the more we use it the cheaper 
it gets. 

 

• Solar has tremendous potential to reduce demand for dirty energy in 
Virginia. 
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System Life Cycles  
 

• Hot water systems last 30-40 years and will need only the pumps 

replaced after about 15 years. 

 

• PV systems last 40-50 years and need the inverter replaced after 

about 15 years. 

 

• Roofs which are more than 7 years old should be replaced prior 

to a PV system being installed 

 

• Metal roofs are recommended because they are cooler and 

longer lasting.  This increases the efficiency and helps 

maximizes the potential operating life of the system. 

 



Renewable Energy Systems and Green Power 22 

PV Experience Curve 

• Global output was 5MW in 1979 and 2,000MW in 2006.  Wholesale 

price of PV dropped from $32/watt to $3.50/watt.  It dropped 50% each 

decade. 

 

• Now at $2.50/watt! 30% drop in the last 12 months 

 

• Experts see a continued classic experience curve with prices predicted 

to fall 18% for every doubling of worldwide production volume.   

 

• Electronics giants like Sharp, Sanyo and Sunpower will lead the way. 

 

• Grid parity for PV compared to coal fired electric is predicted in 2-10 

years 
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Solar Economics are great in Virginia, NOW! 
• Photovoltaic prices are down 30% in the last 12 months! 

 

• The government pays for up to 40% of the cost of systems! 

 

• Hot Water systems start at $8,750. Include the 30% Tax Credit/Grant and the 
price drops to $6,125. 

 

• Photovoltaic systems (2.53KW) start at $19,860. Include the 30% Tax 
Credit/Grant and the price drops to $13,902. Also about $150 in annual 
projected payments for RECS – Renewable Energy Credits 

 

• The City of Alexandria offers annual credits of 1/100 system costs times 
current tax rate (.998) Nearly $200 for every $20,000 in system cost. 
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Array Orientation & Attachment 

• Roofs facing SE to SW are ideal for solar 

 

• Low pitch East/West roofs can be used for solar 

thermal 

 

• Flat roofs can accommodate a racking system which 

is held in place by ballast.  No penetrations needed! 

 

• Ground mounts are an excellent alternative for those 

with roof shading or aesthetic concerns 
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Racking Options 

 

• Roof mounted 
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Racking Options 

 

• Ground mounted 
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Array Size 

Q. How much space is needed for hot water 

panels?  

A.1 or 2 – 4’x8’ panels are used  for a typical 

single family home. 

 

Q.  How much space is needed for a PV                   

array? 

A.   100 square ft per kW.   
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Top 6 Solar Benefits 
• Protection from the effect of utility rate hikes – when you own the system your 

electricity will always be FREE! 

• Value - Solar increases the value of your home without increasing the 
assessed property taxes or insurance  

• Increases our Local & National Security, Economic Security & Energy Security 

• Every dollar spent on solar will ultimately lower the price in  
the future - the opposite of the current fossil fuel sources 

• Creates local sustainable jobs & keeps $$ in the local economy instead of 
increasing our trade deficit 

• Smart meters & dynamic pricing for electricity will be fully in place in VA in 3 years.  
Solar PV produces maximum power during peak power periods for the utility, 
eliminating the need to add new, expensive power lines and dirty power plants 
AND avoiding brownouts and blackouts 
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The Department of Energy says 

• By 2025 half of new U.S. electricity could 

come from the sun 

 

 

• By 2030 the U.S. is estimated to generate 200 

GW of solar power 
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Government & Utility Company Leadership 
 

• NJ Public Service Electric and Gas has proposed to invest in, own, and 
operate 120MW of PV at distributed school and government facilities, 
low income housing sites and other rooftops. 

 

• Duke Energy of NC plans to put 20 MW of PV over hundreds of 
distributed rooftops. 

 

• PA Solar capacity set to triple with 23 million in grants & loans. 

 

• VT just passed a Feed in tariff (FIT) law which will pay producers of 
clean energy for each kWh produced for 25 years 
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Challenges in Virginia 

• Virginia General Assembly has passed legislation which would allow 

stand-by charges for PV systems sized 10-20kw.  These charges 

could set a precedent for having charges on all other systems and 

could be expensive.  The charges will lengthen ROI and discourage 

solar investment in Virginia.   

 

• Permitting: In Alexandria and most of Virginia it is expensive and 

difficult.  It is usually over $1000 and must be included in the 

installed price.  The process usually takes a long time as few folks 

have experience with these systems, and the experience can be 

described as “brutal”.  

 

 

www.thesolar411.com
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Trade Opportunities / Green Jobs  
•Sales/Design of Solar Energy 

Systems 

•Installers/Repair/Maintenance of 

Solar Energy Systems 

•Energy Auditors 

•Insulation/Remediation Technicians 

•Project Managers 

•Entrepreneurs 

•Instructors 

•Solar Aggregators 

•Electric Station Installers 

1. Sustainable 

2. Growing Industry…69% last 

year 

3. Valuable Plumbing and Electrical 

Trade Skills are Learned 

4. IT Skills are Learned 

5. Price of panels continues to 

drop – 30% drop this year 
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Energy Efficiency & Clean Energy = Jobs!  

 

 
“Renewable energy and energy efficiency currently provide 

more than 9 million jobs and $1,045 billion in revenue in the U.S. 

(2007).”  

 

“37 million jobs from renewable energy and energy efficiency 

are possible in the U.S. by 2030…” 

 
- American Solar Energy Society  
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Spread the word – Solar is unique! 

• Solar Energy is FREE! 

 

• The Solar resource in Virginia is tremendous! 

 

• Solar Creates Jobs, Income for System 
Owners, and Increases our National Security  

 

• Solar is Good for Our Community & America! 
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Thank You 

 

Stan Lassiter, General Manager 

Continuum Energy 

slassiter@thesolar411.com 

703-354-0262 

 

 

 

 

 

 

 

 

 

 

mailto:slassiter@thesolar411.com
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Solar Hot Water and Thermal Applications 

 

 
Presented By  

Richard Good, President, and  

Nathan Farley, Sales Consultant 

Solar Services, Inc. 

 

September 24, 2011 
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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 oil and coal 

run out before we tackle 

that. 

Quotes      

We do not inherit 

the earth from our 

ancestors; 

We borrow it from 

our children. 
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       1931 
Thomas Alva Edison 

Chief Seattle 
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DSIREUSA.org 
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2,220 BTU’s per sq ft 
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703 BTU’s per sq ft 
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Worried about your collectors blowing off the roof? 
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Residential Solar Heating Collectors 

    Solar Collectors heat fluid or air. This is then used to 

heat directly or indirectly the following: 

 

– Water for household use 

– Indoor Spaces 

– Water for swimming pools 

– Water or air for commercial use 
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Low Temperature Applications 

 

Pool Heating 

Thermal Systems- space heating 
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Unglazed Pool Collectors 
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Tube and Web 



Renewable Energy Systems and Green Power 48 

Solar Pool Heating 
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Solar Pool Heating Diagram 
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Solar Pool Heating System 
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Solar Pool 

Heating 

Service 
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    Warm Air Thermal Collector 
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Radiant Floor Heat 
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Medium/High Temperature Applications 
 

Solar hot water: 

Flat plate or Evacuated tubes 
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Graph 
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Solar Hot Water 

Diagram 
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Collectors  
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OG Certification 
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Evacuated Tubes 
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Solar Hot  

Water Install 
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Solar Hot 

Water Install 
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Solar Hot 

Water 

Monitor 



Renewable Energy Systems and Green Power 63 

Solar Hot 

Water System 

-inside the 

house 
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Solar Hot 

Water System 

-inside the 

house 
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Solar Hot Water Tank 
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Solar Hot Water 
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Solar Hot Water, PV and Solar Pool Heat 
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Fish Farm 
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Fish Farm Tank 
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Category

AE-40 AP-30 AE-40 AP-30

A) (-9F) 52 46.1 39 34.8

B) (9F) 47 44 35 32.7

C) (36F) 40 40.6 27 29.3

D) (90F) 24 34.2 13 23

E) (144F) 9 27.1 1 16.8

Btu's Per Panel Per Day

Clear Day Mildly Cloudy

Category

AE-40 AP-30 AE-40 AP-30

A) (-9F) 1307 1030 980 777

B) (9F) 1181 983 880 731

C) (36F) 1006 907 679 655

D) (90F) 603 764 327 514

E) (144F) 226 605 25 375

Clear Day Mildly Cloudy

Btu's Per ft^2

BTU Generation 
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Evacuated Tubes 
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Flat Plate 
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American Made? 
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What the heck is this? 
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Hiring a 

Solar 

Contractor 
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Contractor_2 
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DPOR 
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SHW Performance 
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Wells Fargo 
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Thank You 

 

 

Richard Good, President, and  

Nathan Farley, Sales Consultant 

Solar Services, Inc. 
Richard@solarservices.com 

Nathan@solarservices.com 

757-427-6300 

mailto:Richard@solarservices.com
mailto:Nathan@solarservices.com


Renewable Energy Systems and Green Power 84 

Geothermal Heat Pumps 

Renewable Energy Systems and Green 
Power 

Saturday, September 24, 2011 

Polk Elementary School, Alexandria VA 

 

Linda Couch 
Chief Operating Officer 

John Alexy 

HVAC Service Manager 

Parrish Services, Inc. 
www.parrishservices.com 
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Tell me about geo! 
Geothermal heat pumps are sometimes referred to as ground source heat pumps, 

geoexchange systems, or water source heat pumps. 

Geothermal heat pumps are a proven technology. The concept was developed in 

the 1800’s, and it has been commercialized since the 1940’s. 

 The geothermal system includes 
three subsystems: the earth 
connection (“loop”); the heat pump; 
the distribution system. 

Geothermal heat pumps have gained 
popularity in the last few years 
because they offer homeowners 
lower utility bills, greater comfort, 
and increased system life. Tax credits 
and rebates didn’t hurt, either! 
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Geothermal Heat Pump Technology 

The optional desuperheater takes excess heat 
from the unit and uses it to heat water inside a 
domestic water heater tank increasing the 
overall energy efficiency. 

A geothermal heat pump exchanges 
heat between air and water; it uses 
the same principles as your 
refrigerator. 
 
Taking 1 unit of energy to operate 
the compressor and fan, the 
geothermal heat pump: 
 
moves 4 units of heat from the 
water 
delivering 5 worth of heat into the 
air 
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Comfort and ease of use 

Compared to conventional systems, geothermal heat pumps: 

•They usually have no outdoor unit, so they’re more attractive, 
save space, and need less maintenance 

•Offer greater consistency in heating and cooling 

•Are more reliable, so they’ll be running when you need them 

• Are more quiet (no outdoor unit, 
improved blower technology and 
insulated cabinets) 

• Are safer with no chance of 
carbon-monoxide poisoning 
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Environmental considerations 

• Geothermal systems are the most energy efficient heating 
and cooling technology available – up to 600%.  

• The loop materials will last decades, and the material is 
commonly recycled. 

• You can opt for fluid in the loop  that is non-toxic and 
biodegradable. 

+ 

= 

• Installing a system is the 
equivalent of planting 750 
trees or removing two cars 
from the road. 

• No harmful emissions or  
    greenhouse gasses. 
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Financial considerations 
• Geothermal units have lower operating costs. We expect 

owners to save 45-70% of their total utility bills. 

• The dollar value of that savings grows every year as inflation 
and other factors affect utility prices. 

• Geothermal heat pumps last twice as long as conventional, 
and when they are replaced, it will be at only half the cost 
because the loop is still viable. 

• An optional desuperheater will save on water heating. 

• The marketability and resale value of your home will be 
increased. 

• Visit dsireusa.org for a list of all energy 

     related incentives including the 

     30% federal tax credit. 
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Common questions and concerns 

• “My yard is too small.” 

• “ I heard I need a well. What if I don’t have one?” 

• “Will the indoor unit fit in my house?” 

• “I don’t think my HOA will let me have one.” 

• “It’s too expensive.” 

• “The payback period is too long.” 

• “I might sell my house.” 

• “My in-laws have a heat pump and I don’t like them (oh…heat pumps, 
that is...)” 

• “I don’t want to have to replace all of my systems” 

• “I just want to know, how much is it?” 

• “I don’t have the cash for a new system, and I don’t want to finance one.”  

• “Can I use one with my radiant floor/spa/pool/irrigation system/etc.?” 

• “What about when it’s reeeeally cold – how well does it work?” 
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Buying a geothermal system 

• According to the EPA, up to 30% of your system 
efficiency is directly attributable to the quality of the 
system design and installation, so thoroughly vet your 
prospective contractors. 
 

• Use the resources available. There are many great 
articles and videos. Be green, and we’ll email you a list: 
– Leave your email address on the sheet today 

– Email us at geo@parrishservices.com 
 

• If you’re looking for a book, we would recommend The 
Smart Guide to Geothermal by Donal B. Lloyd 

 

 

mailto:geo@parrishservices.com
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Thank you 

Linda Couch, Chief Operating Officer 

Parrish Services Inc. 

lcouch@parrishsvcs.com 

703-330-5748 

mailto:lcouch@parrishsvcs.com
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     Dominion Green Power 
 

 

 

Sarah Bodsford 

Northern VA Outreach Coordinator 

Dominion Green Power program 

 
 
 



Renewable Energy Systems and Green Power 94 

Dominion Green Power 

• What is the Dominion Green Power program? 

• How does it work?  

• What difference am I making?  

• How to enroll in Dominion Green Power? 
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Customer purchases are above and 

beyond Dominion’s renewable 

energy 

generation and purchases 
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What is it? 
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The Dominion Green Power Program 

What is it? 

• A voluntary option available to Dominion Virginia Power 

customers. 
 

What does it do? 

• It allows enrolled customers to conveniently support 

renewable energy by adding an additional amount to 

their monthly bill. 
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How does it 

work? 



Renewable Energy Systems and Green Power 99 



Renewable Energy Systems and Green Power 100 



Renewable Energy Systems and Green Power 101 

    

Renewable Energy Sources 

• wind, solar, and biomass   
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Two Customer Options 

100% Option 

• Customers can match 100% of their 

electricity use each month with RECs for 

an additional 1.5 cents per kilowatt hour. 

 

• This will cost the typical residential 

customer (who uses 1,000 kwh/month) 

$15 more per month. The cost varies each 

month depending on how much electricity 

they use. 
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Two Customer Options 

Block Option 

• Customers can purchase RECs in any $2 

fixed monthly increment to match a portion 

of their electricity use. 

• Each additional $2 block supports 133 

kilowatt hours of renewable energy. 
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Green-e Energy Certification 

• Certification comes from a third-party non-profit consumer 
protection organization 

• Customers are supporting new renewable resources 

• There has been no double selling: each customer is the only one 
that can claim the benefits of the renewable energy s/he bought 

• Each purchase is above and beyond renewable energy that was 
built for law or mandate, helping expand the production of 
renewable energy in the U.S. and Canada 

• Claims made about the program are accurate 
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Where does 

the customer’s 

money go?  

Dominion does NOT make a profit on 

this program! 
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Where does the money go? 

 

Customer Education, 

Community Outreach, 

Program Certification, 

and REC Tracking & 

Verification  

 
Monetary  

Incentive to  
Renewable 

Energy   
Generator  

50 % 
50 % 

$ $ 

$ 
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What difference do I make 

when I enroll in 

Dominion Green Power?  
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What does it mean… 
 Enrolled customers can claim 

environmental benefits: 
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“We value the environment so we wanted to offset our energy 
use with renewable energy.  Dominion Green Power was 
the easiest way to do that.” 

 

 

“The program is a really easy way to support green initiatives 
without putting solar panels on the roof or taking on a 
project like that- this has the same impact but it’s a lot 
easier and cheaper” 

 

     -Eric McKay,    
      Hardywood Park Brewery 
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Every customer that enrolls: 

• Helps improve the environment for us all!  

• Helps boost our economy and create more jobs! 

• Helps make our country stronger by fostering the 

development of new renewable energy sources! 



Renewable Energy Systems and Green Power 112 

How do I enroll in the program?  
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How do I enroll? 

• www.dom.com/VaGreenPower 

 

• Brochures/Outreach 

 

• 1-866-DOM-HELP  

 (1-866-366-4375) 
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Thank You! 

Sarah Bodsford 

Northern VA Outreach Coordinator 

3Degrees 

Dominion Green Power program 

571-338-3086 

sbodsford@3degreesinc.com 
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Incentives for Solar System and Geothermal Systems 
 

Local Program  
•City of Alexandria solar energy equipment real estate tax exemption (residential & 

commercial) 
 

Virginia Programs 
•Rebates for geothermal heat pump equipment purchased and installed on or after 

March 26, 2010 

•Rebates can be redeemed for 20% of the documented costs of qualifying 

geothermal heat pumps, up to $2,000 per residential property address.  

 

Federal Programs 
•Tax credits for residential efficiency upgrades (10% with $500 cap ) 

•Tax credits for solar water heating and PV system installations (30% with no cap) 

•Tax credits for geothermal, fuel cells, and small wind systems (30% with no cap) 

 

FIND OUT MORE AT ALEXANDRIA’S GREEN BUILDING RESOURCE 

CENTER (http://alexandriava.gov/gbrc) 
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Workshop 5 Resource Links 

www.alexandriava.gov/gbrc 

www.energystar.gov 

www.eere.doe.gov 

Dsireusa.gov 

www.thesolar411.com 

www.Solarservices.com 

www.parrishservices.com 

www.dom.com/VaGreenPower 

www.smartbuildingdirectory.org 

www.vsbn.org 

 

http://www.alexandriava.gov/
http://www.energystar.gov/
http://www.eere.doe.gov/
http://www.thesolar411.com/
http://www.vsbn.org/

