
































































































































PVWATTS: Cautions for Interpreting the Results Page 1 of 1

Qn; Cautions for Interpreting the Results

The monthly and yearly energy production are modeled using the PV system parameters you selected and weather data that are typical or
representative of long-term averages. For reference, or comparison with local information, the solar radiation values modeled for the PV array
are included in the performance results.

Because weather patterns vary from year-to-year, the values in the tables are better indicators of long-term performance than performance for a
particular month or year. PV performance is largely proportional to the amount of solar radiation received, which may vary from the long-term
average by - 30% for monthly values and + 10% for yearly values. How the solar radiation might vary for your location may be evaluated by
examining the tables in the Solar Radiation Data Manual for Flat-Plate and Concentrating Collectors
{http://rrede.nrel.gov/solar/old_data/nsrdb/redbook).

For these variations and the uncertainties associated with the weather data and the model used to model the PV performance, future months
and years may be encountered where the actual PV performance is less than or greater than the values shown in the table. The variations may
be as much as 40% for individual months and up to 20% for individual years. Compared to long-term performance over many years, the values
in the table are accurate to within 10% to 12%.

If the default overall DC to AC derate factor is used, the energy values in the table will overestimate the actual energy production if nearby
buildings, objects, or other PV modules and array structure shade the PV modules; if tracking mechanisms for one- and two-axis tracking
systems do not keep the PV arrays at the optimum orientation with respect to the sun's position; if soiling or snow cover related losses exceed
5%, or if the system performance has degraded from new. (PV performance typically degrades 1% per year.) If any of these situations exist, an
overall DC to AC derate factor should be used with PVWATTS that was calculated using system specific component derate factors for shading,
sun-tracking, soiling, and age.

The PV system size is the nameplate DC power rating. The energy production values in the table are valid only for crystalline silicon PV
systems.

The cost savings are determined as the product of the number of kilowatt hours (kWh) and the cost of electricity per kWh. These cost savings
accur if the owner uses all the electricity produced by the PV system, or if the owner has a net-metering agreement with the utility. With net-
metering, the utility bills the owner for the net electricity consumed. When electricity flows from the utility to the owner, the meter spins forward.
When electricity flows from the PV system to the utility, the meter spins backwards.

If net-metering isn’t available and the PV system sends surplus electricity to the utility grid, the utility generally buys the electricity from the owner
ata fower price than the owner pays the utility for electricity. In this case, the cost savings shown in the table should be reduced.

Besides the cost savings shown in the table, other benefits of PV systems include greater energy independence and a reduction in fossil fuel
usage and air pollution. For commercial customers, additional cost savings may come from reducing demand charges. Homeowners can often
include the cost of the PV system in their home mortgage as a way of accommodating the PV system’s initial cost.

To accelerate the use of PV systems, many state and local governments offer financial incentives and programs. Go to
http://www.nrel.gov/stateandlocal for more information.

F|case send qucstions and comments to Webmaster L)isdaimcr and copqright notice.

Retum to KRE_DC Home Fa £e { /rttp,;/,/rr(:(_/gn11r(:/1g0\/ )

http://rredc.nrel.gov/solar/calculators/PVWATTS/versionl/interp.html 9/28/2010
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Solar Thermal Domestic Hot Water Plant
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Home ‘ ‘ 4 5 7]
Interactive Energy Calculators THE INFINITE POWER

What Can | Do? OF TEXAS

Elegtric Choic Our calculators help you understand energy production and consumption in a whole new way. Use them

""""""""""""""" @ to develop a personal profile of your own energy use.

Home Energy

FAQs Carbon Pollution Calculator

LEARN

PLAY Solar Water Heating Calculator

Calculators

NETWORK Water heating is a major energy consumer. Although the energy consumed daily is often less than for air
Organizations conditioning or heating, it is required year round, making it a good application of solar energy. Use this
Businesses calculator to explore the energy usage of your water heater, and to estimate whether a solar water heater
Events Calendar could save you money.

BROWSE

Resourges

Water Heater Characteristics

Geothermal Physical Thermal

Diameter (feet) 15 _ 2 Water Inlet Temperature (Degrees F) | 55

Capacity (gallons)

@ Surface Area (calculated - sq ft) | 30.27

Ambient Temperature (Degrees F)

fpne
.7 Hot Water Temperature (Degrees F)

{’i] Effective R-value NaN ‘|7 Hot Water Usage (Gallons per Day)
Energy Use '
RARE 1430 Heat Delivered in Hot Water (BTU/hr)
o Heat loss through insulation (BTU/hr)
Gas vs. Electric Water Heating
Gas Electric
80 2| overall Efficiency 0.98
80 2 ion Effici 0.98
o e i-£] Conversion Efficiency .
17.88  BTU/hr E} Power Into Water Heater 11459 éBTU/hr
Cost
$150  /Therm [”J Utility Rates $0.08  /KWh
§600 2] Yearly Water Heating Cost $299.455(
How Does Solar Compare?

http://www.infinitepower.org/calc_water.htm 9/28/2010
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: “| Percentage Solar:
Solar Water Heater Cost: $27000 g

70

128.805years for
electric

.. £1 Payback Time for Solar System

116417.3¢ years for gas

More information on solar water heating:

Fact sheet - Solar Water Heaters
Fact sheet - Solar Water Heaters for Swimming Pools

Return to Top of Page

Window on State Government | Privacy and Security Policy | Accessibility Policy

State Energy Conservation Office (SECO)

http://www.infinitepower.org/calc_water.htm 9/28/2010
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SECO FACT SHEET NO. 10

RENEWABLE ENERGY
THE INFINITE POWER
OF TEXAS

HIGHLIGHTS

€ Solar water heaters can
provide half or more of the
hot water needs in the
average home

4 Simple or complex, solar
water heater systems
save money

SUMMARY

Solar water heaters can be as simple
as a garden hose left in the sun or as
complex as multiple glass-plated
solar collectors filled with propylene
glycol. Simple or complex, solar
water heaters are an economical
option for home and business own-
ers wishing to reduce their water

heating costs.

TYPES OF SYSTEMS
PASSIVE SOLAR SYSTEMS
Generally speaking, a passive solar
system requires no moving parts and
no external energy source except the

sun itself.

Glazing

Pressure/ftemperature
relief valve

Optional lid
lective'surfac

Hot water
out

Cold water
~"in 2

Insulation

Breadbox or batch heater Allows cold water to flow in [from the bottom and hor

water to flow out of the top.

Passive water heating systems are not

much more complex than a regular
garden hose that has been left in the
sun. The basic passive water heater
consists of one or more 40 gallon
water tanks that have been painted
black and placed in a well insulated
box that has glass or plastic on one
side to allow the sun’s rays to heat
the tanks. This Integral Collector
Storage (ICS) system, also known as

a “bread box” or batch heater, allows
cold water to flow in from the
bottom and hot water to flow out of
the top. The system operates using
only the water pressure from the city
or your well. Water from the system
is then routed to a standard water
heater, where your thermostat deter-
mines if the water is already hot
enough for use or if additional heat

is necessary.
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RENEWABLE ENERGY
THE INFINITE POWER
OF TEXAS

Inlet Absorber

ACTIVE SOLAR SYSTEMS: header

DIRECT AND INDIRECT

Active water heaters are more effi-

An‘

Plumbing”™ Tl TR HIRAS

cient than their passive brethren, but fitting

they also require more equipment in

‘ yM.'»fi.{wmw;.;fw.z.zy, -
u. ‘/.I/

Tubes for
liquid flow

Collector
frame

Insulation

the form of collectors, sensors,
circulating pumps and controller
mechanisms.

heated in the collectors, it travels
Active systems come in two cate- through a heat exchanger, where the
gories: direct (sometimes known as heat it contains is transferred to the
open loop) and indirect (closed household water.
loop). Direct systems heat water in
the collectors. Indirect systems do While direct systems are more effi-
not heat the household water, but cient than indirect ones, they require
instead they employ another fluid more maintenance and are prone to
such as freon, distilled water or scaling: a build up of mineral

propylene glycol. After the fluid is

deposits that can close the smaller

Main
Cold A Cold Cold Cold
In )_—® ® \
Hot D] B Q‘O‘ /
Out < é
E
Drain Dram
Hot Cold Full Solar Solar Boost | Solar Bypass
E,C closed AB,Eopen | AB,D closed
A,B,D ,D close E,
Gas Heater open | C,D closed C open
& valve
® Pressure/temperature relief valve

Full solar, solar boost, and solar bypass systems Direct systems are more
efficient than indirect ones.

Liquid heating “flat plate” collector 11 is 4 very simple machine.

pipes. In addition, the direct systems
must be allowed to drain to prevent
damage from freezing or overheat-
ing. This drain down design limits
installation options and requires

additional components.

COLLECTOR SYSTEM BASICS

The flat plate solar collector is a
very simple machine. An insulated
rectangular box, it contains a metal
plate (usually copper) that has been
painted black, with headers made
of 3/4 inch or 1 inch pipe at each
end that are connected to small
tubes called risers made from 1/4
inch pipe. Supply water flows from
the header into the risers where it
is heated and then returns to the
storage tank. The entire box is
covered with tempered glass, which
is hail resistant, and then installed
at an angle equal to latitude plus
10 degrees.

SECO FACT SHEET NO. 10
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STORAGE TANKS

Whether the design used is direct or
indirect, a large storage tank will be
required. The most commonly used
size is 80 gallons. Similar in shape to
a water heater, solar water storage
tanks must be highly insulated to
preserve the heat gained by the col-
lectors. From the storage tank, the
water is usually routed to a standard

water heater.

Tempering or mixing valves are rec-
ommended for residential water
heating because solar systems typical-
ly heat water to 180 degrees, which
can be a safety hazard especially with
small children. The tempering valve
can be set to 120 degrees and allows
cold water to mix with the hot water

before it reaches the faucet.

GETTING MORE
FROM YOUR SYSTEM

Have you already installed low flow
shower heads and aerators on all
faucets? This is a cost effective
method of not only conserving
water but also reducing hot water

demand as well.

The time of day when you use water
can greatly affect how far you can
stretch your solar heated water. For

instance after normal morning water

Drainback tank
with heat exchanger
Solar
controller

Distilled
water
~<—

Pump

Collector
sensor

Cold supply

<
[

Hot water
s

Pump

Drain back system The direct systems must be allowed to drain to prevent damage.

usage (when your schedule allows)

wait until around noon to do laun-
dry. This allows the solar system to
heat up during the morning and to

recover again in the afternoon.

DO IT YOURSELF?

Passive hot water systems, which
range in price from $800 to $1,500,
are among the easiest ways to incor-
porate solar design into the home.
Because of their simplicity, many
homeowners design, build and
install passive hot water systems
themselves for under $400. If a
homeowner doesnt want to embark
on a project without help, there are
a myriad of instructional videos,

blueprints and other materials avail-

able to the home handyman.

Of course, a competent contractor
can reduce the hassle factor. If you
decide to use a contractor, ask
friends for recommendations and be
sure to ask potential contractors
about their experience with the type
of system you want installed.
Whether you build it yourself or
purchase a passive system, all per-
mits should be purchased and local
plumbing codes followed. The
installation of an active solar
system, which can cost $2,000 to
$3,500, is best left to a professional.
The best equipment may not oper-
ate correctly or may even be ruined

by a bad installation.
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Financial Acknowledgement This publication was developed as part of the Renewable Energy
Demonstration Program and was funded 100% with oil overcharge funds from the Exxon settlement as provided

F ]
I I I 1 I l lte I O ‘N; e r. 0 rg by the Texas State Energy Conservation Office and the U.S. Department of Energy. Mention of trade names or

commercial products does not constitute endorsement or recommendation for use.

ORGANIZATIONS

American Solar Energy Society
2400 Central Ave., G-1

Boulder, CO 80301

(303) 443-3130

www.ases.org

Energy Center

University of Texas at El Paso
P. O. Box 645

El Paso, Texas 79968

(888) 879-2887
energycenter.utep.edu

Florida Solar Energy Center
1679 Clearlake Road

Cocoa, FL 32922

(407) 638-1000
www.fsec.ucf.edu

Passive Solar Industries Council
1511 K Street, Suite 600
Washington, DC 20005

(202) 628-7400
www.shicouncil.org

Texas Solar Energy Society
P. O. Box 1447

Austin, TX 78767-1447
(512) 326-3391

e-mail: info@txses.org
www.txses.org

Texas Renewable Energy Industries

Association

P. O. Box 16469
Austin, TX 78761
(512) 345-5446
www.treia.org

RESOURCES

TEXAS RENEWABLE ENERGY EDUCATION CAMPAIGN
FRER TEXAS RENEWABLE ENERGY INFORMATION

For more information on how you can put Texas’ abundant renewable energy resources to
use in your home or business, visit our website at www.!nifinitePower.org or call us at
1-800-531-5441 ext 31796. Ask about our free lesson plans and videos available to teachers
and home schoolers.

ON THE WORLD WIDE WEB:
Renewables, products, sustainable living. A good place to start search. solstice.crest.org

El Paso Solar Energy Association. Lots of good information. www.epsea.org

Florida Solar Energy Center. Information on solar pool heating and other information.
www.fsec.uct.edu You can order a manual called “Solar Water and Pool Heating Design
and Installation Manual,” for $25. Run by the Florida Solar Energy Center, the site contains
a panoply of other documents on renewable energy. www.1sec.ucf.edu/docsale. htm

Fun facts on solar water heating, including this one: “Over 1.5 million Americans have
invested in solar hot water systems for their homes and businesses, with over 94% of these
customers considering the investment a wise decision.” www.seia.org/st/sfsolth.htm

City of Austin Green Builder Program’s comprehensive guide covering energy, water, build-
ing materials, solid waste and other topics. A mammoth resource.
www.greenbuilder.com/sourcebook

Department of Energy offers a wealth of information on solar water heating, including tips
on sizing your system, potential cost savings and other helpful info.
www.eren.doe.gov/erec/factsheets/solrwatr.htmi
www.eren.doe.gov/solarbuildings/hotwater.html

Software to estimate the economic benefits can be found at:
eren.doe.gov/selarbuildings/sbm.htmi

BOOKS:
The Passive Solar Energy Book. Edward Mazria, Rodale Press, 1979.

Solar Water Heating Systems, Active and Passive. US Department of Energy. (available by
calling (800) 523-2929)

RENEWABLE INERGY
THE INFINITE POWER
OF TEXAS

STATE ENERGY CONSERVATION OFFICE
111 EAST 17TH STREET, ROOM 1114
AUSTIN, TEXAS 78774

PH. 800.531.5441 ext 31796

www.InfinitePower.org
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OMB No. 2060-0347

| STATEMENT OF ENERGY PERFORMANCE
‘ Fire Station

. Building ID: 2413121
; For 12-month Period Ending: November 30, 20091
. Date SEP becomes ineligible: N/A Date SEP Generated: October 14, 2010

Facility Facility Owner Primary Contact for this Facility
Fire Station N/A N/A
645 River Road

Fair haven , NJ 07704

Year Built: 1952
Gross Floor Area (ft?): 9,540

Energy Performance Rating? (1-100) N/A

Site Energy Use Summary3

Electricity - Grid Purchase(kBtu) 360,555
Natural Gas (kBtu)4 920,368
Total Energy (kBtu) 1,280,923
Energy Intensitys

Site (kBtu/ft2/yr) 134
Source (kBtu/ft2/yr) 227

Emissions (based on site energy use)
Greenhouse Gas Emissions (MtCO,e/year) 104

i Stamp of Certifying Professional

Electric Distribution Utility
FirstEnergy - Jersey Central Power & Lt Co

Based on the conditions observed at the
time of my visit to this building, | certify that

National Average Comparison the information contained within this

National Average Site EUI 78 statement is accurate.
National Average Source EUI 157
% Difference from National Average Source EUI 45%
Building Type Fire

Station/Police

Station

Meets Industry Standardss® for Indoor Environmental Certifying Professional
Conditions: N/A
Ventilation for Acceptable Indoor Air Quality N/A
Acceptable Thermal Environmental Conditions | N/A
Adequate lllumination N/A
Notes:

1. Application for the ENERGY STAR must be submitted to EPA within 4 months of the Period Ending date. Award of the ENERGY STAR is not final untit approval is received from EPA.
2. The EPA Energy Performance Rating is based on total source energy. A rating of 75 is the minimum to be eligible for the ENERGY STAR.

3. Values represent energy consumption, annualized to a 12-month period.

4. Natural Gas values in units of volume (e.g. cubic feet) are converted to kBtu with adjustments made for elevation based on Facility zip code.

5. Values represent energy intensity, annualized to a 12-month period.

6. Based on Meeting ASHRAE Standard 62 for ventilation for acceptable indoor air quality, ASHRAE Standard 55 for thermal comfort, and IESNA Lighting Handbook for lighting quality.

The government estimates the average time needed to fill out this form is 6 hours (includes the time for entering energy data, Licensed Professional facility inspection, and notarizing the SEP) and
welcomes suggestions for reducing this level of effort. Send comments {referencing OMB control number) to the Director, Collection Strategies Division, U.S., EPA (2822T), 1200 Pennsylvania Ave.,
NW, Washington, D.C. 20460,

EPA Form 53800-16



ENERGY STAR® Data Checklist
for Commercial Buildings

In order for a building to qualify for the ENERGY STAR, a Professional Engineer (PE) or a Registered Architect (RA) must validate the accuracy of the data underlying
the building's energy performance rating. This checklist is designed to provide an at-a-glance summary of a property's physical and operating characteristics, as well as
its total energy consumption, to assist the PE or RA in double-checking the information that the building owner or operator has entered into Portfolio Manager.

Please complete and sign this checklist and include it with the stamped, signed Statement of Energy Performance.
NOTE: You must check each box to indicate that each value is correct, OR include a note.

VALUE AS ENTERED IN

CRITERION PORTFOLIO MANAGER VERIFICATION QUESTIONS NOTES M
Is this the official building name to be displayed in
Building Name Fire Station ithe ENERGY STAR Registry of Labeled
{Buildings?
T Fire Station/Police Stati Is this an accurate description of the space in
ype ire Station/Police Station ., oction?
Locati 645 River Road, Fair haven Is thtiﬁ address Ia.lccttgrate anq complete? Ctorre_ct
ocation "NJ 07704 \év::e er normalization requires an accurate zip
iDoes this SEP represent a single structure? SEPs
cannot be submitted for multiple-building
Single Structure Single Facility campuses (with the exception of acute care or
children's hospitals) nor can they be submitted as

CRITERION VALUE AS ENTERED IN _

PORTFOLIO MANAGER VERIFICATION QU

iDoes this square footage include all supporting
#functions such as kitchens and break rooms used
iby staff, storage areas, administrative areas,
jelevators, stairwells, atria, vent shafts, etc. Also
inote that existing atriums should only include the
ibase floor area that it occupies. Interstitial
#(plenum) space between floors should not be
sincluded in the total. Finally gross floor area is not
ithe same as leasable space. Leasable space is a
isubset of gross floor area.

Gross Floor Area 9,540 Sq. Ft.

ils this the number of personal computers in the
space?

Number of PCs N/A(Optional)

Is this the total number of hours per week that the
ispace is 75% occupied? This number should
iexclude hours when the facility is occupied only by
imaintenance, security, or other support personnel.
iFor facilities with a schedule that varies during the
lyear, "operating hours/week” refers to the total
tweekly hours for the schedule most often followed.

Weekly operating N/A(Optional)
hours

{ls this the number of employees present during the
{main shift? Note this is not the total number of
temployees or visitors who are in a building during
ian entire 24 hour period. For example, if there are
itwo daily 8 hour shifts of 100 workers each, the
iWorkers on Main Shift value is 100.

Workers on Main .
Shift N/A(Optional)

Page 1 of 3



ENERGY STAR® Data Checklist
for Commercial Buildings

Meter: Electricity (kWh (thousand Watt-hours))

.

R

Space(s): Entire Facility
Generation Method: Grid Purchase
Start Date End Date Energy Use (kWh (thousand Watt-hours))
10/15/2009 11/12/2009 6,560.00
09/16/2009 10/14/2009 8,960.00
08/15/2009 09/15/2009 23,280.00
07/16/2009 08/14/2009 10,000.00
06/16/2009 07/15/2009 6,720.00
05/12/2009 06/15/2009 7,520.00
04/10/2009 05/11/2009 6,480.00
03/14/2009 04/09/2009 5,440.00
02/13/2009 03/13/2009 6,640.00
01/20/2009 02/12/2009 8,240.00
12/12/2008 01/19/2009 9,120.00
Electricity Consumption (kWh (thousand Watt-hours)) 98,960.00
Electricity Consumption (kBtu (thousand Btu)) 337,651.52
Total Electricity (Grid Purchase) Consumption (kBtu (thousand Btu)) 337,651.52 -
Is this the total Electricity (Grid Purchase) consumption at this building including all
Electricity meters?

Meter: Natural Gas (therms)

Space(s): Entire Facility

Start Date End Date Energy Use (therms)
10/30/2009 11/29/2009 1,257.00
10/01/2009 10/29/2009 226.00
09/01/2009 09/30/2009 289.00
08/02/2009 08/31/2009 21.00
07/02/2009 08/01/2009 46.00
06/03/2009 07/01/2009 152.00
05/02/2009 06/02/2009 344.00
04/03/2009 05/01/2009 587.00
03/03/2009 04/02/2009 1,257.00
01/31/2009 03/02/2009 1,821.50
12/31/2008 01/30/2009 2,386.00

Page 2 of 3




Natural Gas Consumption (therms)

8,386.50

Natural Gas Consumption (kBtu (thousand Btu))

838,650.00

Total Natural Gas Consumption (kBtu (thousand Btu))

838,650.00

Is this the total Natural Gas consumption at this building including all Natural Gas meters?

{Additional Fuels

Do the fuel consumption totals shown above represent the total energy use of this building?
{Please confirm there are no additional fuels (district energy, generator fuel oil) used in this facility.

{On-Site Solar and Wind Energy

Do the fuel consumption totals 'shown above include all on-site solar and/or wind power located at
{your facility? Please confirm that no on-site solar or wmd installations have been omitted from this
{list. All on-site systems must be reported.

Certifying Professional

(When applying for the ENERGY STAR, the Certifying Professional must be the same PE or RA that signed and stamped the SEP.)

Name: Date:

Signature:
Signature is required when applying for the ENERGY STAR.

Page 3 of 3



FOR YOUR RECORDS ONLY. DO NOT SUBMIT TO EPA.

Please keep this Facility Summary for your own records; do not submit it to EPA. Only the Statement of Energy Performance
(SEP), Data Checklist and Letter of Agreement need to be submitted to EPA when applying for the ENERGY STAR.

Facility Facility Owner Primary Contact for this Facility
Fire Station N/A N/A

645 River Road

Fair haven , NJ 07704

General Information

G i .
1Gross Floor Area Excluding Parking: (ft?) 9,540
iYearBuilt B 1952
iFor 12-month Evaluation Period Ending Date: November 30, 2009

Facility Space Use Summary

.

Fire

Other -

Station/Police
Space Type Station
Gross Floor Area(ft2) 9,540
Number of PCs® N/A
Weekly operating hours® N/A
Workers on Main Shifte N/A

Energy Performance Comparison

Comparisons ]

Evaluation Periods

Site (kBtu/ft2) 134 134 0 N/A 78

Source (kBtu/ft2)

$tyear $ 34,940.68 $ 34,940.68 N/A N/A $20,297.71

$Mtzfyear $3.66 ) $3.66 N/A N/A $2.13

.

MtCO,elyear 0 N/A 60

kgCOefftz/year 11 11 ] N/A 6

More than 50% of your building is defined as Fire Station/Police Station. This building is currently ineligible for a rating. Please note the National Average column
represents the CBECS national average data for Fire Station/Police Station. This building uses X% less energy per square foot than the CBECS national average for

Fire Station/Police Station.
Notes:

o - This attribute is optional.
d - A default value has been supplied by Portfolio Manager.
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