ENERGY STAR® Action Workbook
for Small Business - Appendices

Updated January 2017

%E ﬁiﬁ%ﬁi‘r‘.’?ammm ENERGY STAR® is a U.S. Environmental Protection Agency program helping organizations and individuals
fight climate change through superior energy efficiency. Learn more at energystar.gov/buildings.



ENERGY STAR® Action Workbook for Small Business - Appendices

Table of Contents

Appendix A - Benchmarking your Property with Portfolio Manager” ..........ccccvevveeveeveiieceeeeeeeee e 1
Al Portfolio Manager Data Coll@CLION ........cciicuiiiieee et e e e e e e e e 1
A2 POrtfolio Manager REPOITS. ....uiiiiieiiiiiee e et ee e e ettt e e e e et e e e e e et e e e e e e nnbaeeeeeeenassaeeeeeeeannsrenas 2

Appendix B — Areas of Opportunity: ENergy and Water.........ccooccuvieeeiiiiiiiie e e escirree e e eevrrreeee e e ennns 3
B.1 7= o1 T oY= SRR 4
B.2 Windows and Walls (BUilding ENVEIOPE) .....cceiieiiiiiiei ittt e e 8
B.3 Office EQUIPMENT GUIANCE .....uuviiieiieiiiiie ettt e ettt e e et e e e e e tra e e e e s esarteeeeeeeassaeaeaaeenns 13
B.4 Kitchen and FOOod Service EQUIPMENT.......ccuuviiiiiiciiieeee ettt e e e earre e e e e e e erae e e e e e e aneeeas 15
B.5 Heating, Ventilation, and Air Conditioning (HVAC) .......coocoiiiiieieceiieee e 17
B.6  Water—HOt and COld......cooiiiiiiiiiieieeee ettt 21

FiN o] o= g Vo LD ORl o 1T =V XU o 1 £ R 24
C1 What is an ENEIY AUCIT? ...eeiiiiiiiiiee ettt e e e e et e e e e e s aab e e e e e s enaeaeeeeeeannsssaneeaean 24
C.2 Pre-Audit ChECKIISt.....coiueieiieeiee et e e e snee e sbee e 28
C.3 LV P o o TN o 1= ot AP 28
C4 ONling ENErgy AUt RESOUICES ....cccicviiiiieeiciiiiieee e eeecittee e e e esitaeeeeesesattaeeeeesssataeeeeesennstnneaessnnnses 30

AppendiX D — Project FINANCING .....uvviiiiiiiciiiiie ettt e ettt e e e et e e e e e et tb e e e e s esataaeeeeeessnsaeeeeeesasssseeeaaann 31
D.1  ENERGY STAR CalCUIGOrS. ...ceiutiiiiiiiieeiieettetee ettt sttt st 31
D.2 HOW tO Pay fOr UPErades ........uviiiiiiiiiiiiiee i cciiiiiee ettt e e ettt e e e e e e satae e e e s seataaeeesesenssnaaeaesssnnnes 32
D.3  Choose HOW t0 FINANCE the PrOJECL .....uuiiiiiiciiiiee i ittt ettt e e e ettt e e e e e eaaae e e e e e ennees 35
D.4  Consider a Utility Bill AUit..........eeiiiiiiiiiiie et et e e e s arr e e e e s sarbaeeeeeeeas 35
D.5 ONliNE FINANCING RESOUICES .....uvviiiiiiiiiiiiiieeeeiittteeeeeeseitreeeesssstsaeeeesesnsssseeesessnsssseesesssssseeasennns 37

Appendix E—Working With CONTraCtors ........ciiicciiiiiei it ee ettt e e et e e e e s e e e e s e saaareeeeesaeaaeeeeenas 38
E.1 Selecting a Contractor by Competitive Bid.........ueveeeeiiiiiiiiiiiiiiiie et 38
E.2 Selecting a Contractor by QUalifiCatioN ........ccoivciiiiii i 39
E.3 Performance Contract - USiNg an ESCO .........uciiiiiiiiiiiieiiiiiiieeee e escireee e esivree e e e s e sivaeee e s e e snnees 39
E.4 Negotiating @ CONTIACE......ci it e e e e e e e et e ee e e b e e e e e eeeeaeaens 39
E.5 ManNagiNg @ CONTIACTON ...ciiiiiiiiiiiiiicei ettt ree e e e e e e e et et e tebe i sseeeseeeeeaeeanenssnsaannsnsseeasenennns 40

APPENAIX F = RESTAUIANTS coeiiiiiiiiiiii i e e e e e e e e e e e s e e e e s e s e e b et e e ee e e e e eeeeaeaeaaeaeeeeeeessnnnnnnnns 41
F.1 Profiling YOUF ENEIEY USE.....uoiiiiiiiiiieee ettt ettee e e e e et tte e e e e e e abtae e e e e e e nbaaeeaeeeennraeeas 41



ENERGY STAR® Action Workbook for Small Business - Appendices

F.2 Tips for Energy Saving at YOUr ReStaUIraNnt ........cccuiiieeiiiiiiiiee ettt e 42
F.3 RESOUICES @Nd LINKS ..couiiiiieeiee ettt 45
FY oY1= oo [ Rl U] o I D LY L= o PUPPRR 46
G.1 Profiling YOUF ENEIEY USE ....uiiiiiiiiiiiiie e eciieee ettt e ettee e e e s e tttee e e e e s sasbaae e e e e s sasraeeeeeeesannreeeas 46
G.2  Tips for Energy Saving at Your Dealership......ccccccuuieieiiiiiiiiiee et 46
G.3  RESOUICES aNA LINKS ..eoiiiiiiiieiiieiie ettt s e 49
APPENAIX H = LOUGING .eeeiieiiiiiie ettt e e et e e e e e ettt e e e e e e saabaeeeeessstbaseeeeeesssssaeeesennsssaeaeean 50
H.1 Profiling YOUF ENEIEY USE ....uuiiiiiiiiiiieee ettt e ettt e e e e tvee e e e e et e e e e e s naaaaeaaessnsreeaeeeeesnnsenns 50
H.2  Tips for Energy Saving at YoUr HOtEI .....uveiiiiiiiiiiiee ettt e e s e e e e 51
H.3 RESOUICES @NA LINKS .eeeeitiiiiiiieeiiie ettt ettt sttt e e st e e s bt e e sabe e e sabeeesnbeeessnreeesnnes 53
Appendix | — Commercial and Non-profit Offices: Owners and TeNants........ccccoveevrreeeeeiiiiieieeeeerireeeenn 54
1.1 Profiling YOUTI ENEIZY USE....uuiiiiiiiiiiiiiee ettt ettt e e e e e e e e e s s baae e e e e e s nareeaa e e e e nnnees 54
1.2 Specific Resources for Non-Profit OffiCeS.......iucuiiiiiiiiiiiiiiec e 55
1.3 Tips for Energy Saving at YOUr OffiCe ..ucvvcuiiiiiii ittt 55
1.4 RESOUICES @NA LINKS ..eeiiiiiieiiiiie ettt ettt ettt e st e e ssabe e e sbeeeesabbee s seareeesnseeesans 58
Appendix J — Grocery and CONVENIENCE SEOMES ......uuuiiiiiiiciriiiieeiiiiiiteeeeesscirreeeesesrreeeessssssraeeeesssssseeeeessns 59
J.1 Profiling YOUF ENEIEY USE ....uiiiiiiiiiiiieee ettt ee ettt ettt e e e e e taee e e e e s sabae e e e e e s nbaneeaeessnnnreeeas 59
J.2 Tips for Energy Saving at your Grocery/Convenience STOr.......covveecueeeeecveeeeeireeeeeeeeeeeereee e 59
J.3 RESOUICES AN LINKS ..eeiiiiiiiiiiiiieiiie ettt ettt et et e e st e e sbe e e s sareeessabeeessnreeesnreneesane 61
Appendix K—Small and Medium ManuUfaCtUrers..........oiuiiiiiiiiiiiiiee et e s e e s serseeeeseas 62
K.1 Profiling YOUF ENEIEY USE ...uuiiiiiiiiiiiiieee ettt ettt e sitte e e st e e e e s sibaee e e s e ssnsbaaeeasessnnreeeas 62
K.2 Tips for Energy Saving at Your Manufacturing Plant ...........ccccovvviiiieii et 63
K.3 RESOUICES AN LINKS ..eeiiiiieiiiiie ettt ettt e e st sne e e e e s sabe e e sanreeesaneeeesanes 67
Appendix L —HOmME-BaSed BUSINESSES.........uuuiiiiiiiiiiieeiieeeeeeeeeeeeeeeeesseseessasssssseseesrseeeseeseeaaaaaeseseessssssasasannns 68
L.1 Profiling YOUI ENEIEY USE..ccciiiiiiiiieee ettt e e e e e e e e e e e e e e e e e e e e e e e s e e nneneanraesaeessaeeeeees 68
L.2 Tips for Energy Saving at HOME......ccoo oottt e e e ae e e e e e eeaes 69
L.3 RESOUICES AN LINKS .eeneeiiiieiieeeeiie ettt ettt st e e sttt e st e e s sre e e snb e e e snreeesnreeesnns 72
Appendix M —SBA Energy EffiCiENCY RESOUICES ......uviiiiiiiiiiiiee e cciiieeee ettt e et e e e e ara e e s s s saaraeeeaeas 73
M.1  CDCEnergy Efficiency Public Policy INCENTIVES......ccccuviiiieeiiiiieiee et 74
1Y I B o oY1 -1 1 o DO PO PP TP PP OT R PUPPPPPPPPPPPIRt 74
M3 SBIR PrOBIaM «oeeiiiiiiiiiieie it e ettt tisese e e e e e e e et ettt taat s s s e s e e e e eeeaesessaa s esseseeesessnssssnnnsnnnsesseeeeeeenns 74
M.4  Small Business Investment Company (SBIC) Program .........cccccuveeeeieiiiieeeeeeseciireeeeeesivneeeeeeenns 75



ENERGY STAR® Action Workbook for Small Business - Appendices

M.5  SBA Resources and Links.........cccccvvveunnnnnnn.

Appendix N — EPA Green Power Partnership.............

Appendix 0 — EPA Office of Small Business Programs



ENERGY STAR® Action Workbook for Small Business - Appendices

Disclaimer

All energy, water, and monetary savings listed in this document are based upon average savings for end users and
are provided for educational purposes only. Actual savings will vary based on energy, water, and facility use,
national weather data for your locality, energy prices, and other factors. Greenhouse gas (GHG) emissions are
calculated based on emission factors reported to the U.S. EPA by the electric utility provider serving your ZIP
Code. Data referenced in this document is provided by the U.S. EPA.
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Appendix A - Benchmarking your

Property with Portfolio Manager®

A.1 PORTFOLIO MANAGER DATA COLLECTION

Entering your property’s energy and water VF ENERGY STAR®

use data into the free online Portfolio % u

Manager software will allow your team to PorﬁOI IO M a n a g e r®
track and measure the property’s energy and

water use over time—this is especially helpful as new upgrades are implemented.

Use the worksheet below to gather your property’s energy and water consumption and cost data. Doing
this before creating or logging into your account will make it easier to enter the information into
Portfolio Manager. You can also enter and track your property’s waste.

This worksheet was designed to help building owners and managers collect data to benchmark buildings
using EPA’s ENERGY STAR Portfolio Manager. The information in this worksheet will be used to establish
your building’s profile in Portfolio Manager, which is critical to calculate benchmarks of key metrics such
as energy intensity and costs, water use, and carbon emissions. All building types can be entered into
Portfolio Manager and receive energy and water benchmarks, as well as a comparison of performance
against a national average for buildings of a similar type.

Some buildings will also receive an ENERGY STAR score. The ENERGY STAR score is a benchmark that
indicates how efficiently buildings use energy on a 1-100 scale. A score of 50 indicates that energy
performance is average compared to similar buildings, while a score of 75 or better indicates top
performance, and means your building may be eligible to earn the ENERGY STAR label. To receive an
ENERGY STAR score, the gross floor area of the building must be comprised of more than 50% of one of
the following space types: bank/financial institution, courthouse, data center, hospital (general medical
and surgical), hotel, house of worship, K-12 school, medical office, office, residence hall/dormitory, retail
store, senior care facility, supermarket/grocery store, warehouse (refrigerated and unrefrigerated), and
wastewater treatment plant.

Required Data for ENERGY STAR Benchmarking

ENERGY STAR has a data collection worksheet which allows the user to specify a property type and then
provides data requirements for that property type at
https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet

Some specific information that will be required for all property times will be:

e Portfolio Manager username and password.
e The building street address, year built, and contact information.


https://portfoliomanager.energystar.gov/pm/dataCollectionWorksheet
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e The building gross floor area and key operating characteristics for each major space type. Use this
worksheet to collect this information before logging in to Portfolio Manager.

e 12 consecutive months of utility bills for all fuel types used in the building. If you don’t have this
information readily available, contact your utility provider(s) as most will be able to easily supply this
historical information.

Now that you have collected your property’s data, you’'re ready to create the Portfolio Manager
account. For a quick start guide on Portfolio Manager, please see
http://www.energystar.gov/buildings/tools-and-resources/portfolio-manager-quick-start-guide.

A.2 PORTFOLIO MANAGER REPORTS

In addition to displaying your property’s performance results online, Portfolio Manager can adapt the
data from the account into ready-made reports. You can generate reports instantly using your property
data, or you can request a Statement of Energy Performance (SEP). For more information on the
Standard Report Templates, see
http://www.energystar.gov/buildings/tools-and-resources/portfolio-manager-standard-reports and see

the Custom Reporting Guide at
http://www.energystar.gov/buildings/tools-and-resources/portfolio-manager-custom-reporting-guide.

To run reports from Portfolio Manager, click the Reporting tab to view graphs and reports for a property
or account. Click the Charts & Graphs options to instantly see colorful graphs of how the property is
performing. You can print the graphs or download them to incorporate into a presentation or
document. View the Templates & Reports section to see a list of available standard reports, including
Performance Highlights, Energy Performance, and Water Performance. Select Generate New Report
from the Action drop-down menu to create a spreadsheet.

For more information to determine whether your property type is able to apply for ENERGY STAR
Certification, see http://www.energystar.gov/buildings/tools-and-resources/how-apply-energy-star.



http://www.energystar.gov/buildings/tools-and-resources/portfolio-manager-quick-start-guide
http://www.energystar.gov/buildings/tools-and-resources/portfolio-manager-standard-reports
http://www.energystar.gov/buildings/tools-and-resources/portfolio-manager-custom-reporting-guide
http://www.energystar.gov/buildings/tools-and-resources/how-apply-energy-star
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Appendix B - Areas of Opportunity:

Energy and Water

When looking at which products and appliances to purchase, which projects to undertake, and which
behavioral changes to implement, the amount of information can be overwhelming. This appendix walks
through six project sectors to help your team decide which actions are most beneficial to implement as
part of your energy efficiency projects. In your decision-making process, consider both the initial cost of
installing the efficient technology/product/practice and its expected energy cost savings compared to
the technology/product/practice currently in use. Obviously your business type will determine which
information is most relevant; however, all businesses can use the following information and tailor it to
their individual needs.

The sections included in this appendix are:

e Lighting

e Windows and Walls (Building Envelope)

e Office Equipment

e Kitchen and Food Service Equipment

e Heating, Ventilation, and Air Conditioning (HVAC)
e Water

In addition to this information, there are free online resources for more information:

e ENERGY STAR Products website: http://www.energystar.gov/products
v" Learn more about the ENERGY STAR label

v" Find ENERGY STAR labeled product lists, cost calculators, and other analysis tools

e Federal Energy Management Program (FEMP) Energy Efficient Products website:
http://energy.gov/eere/femp/find-product-categories-covered-efficiency-programs

v" FEMP offers its own recommendations for products not listed under ENERGY STAR

v’ Detailed information about performance requirements for energy-efficient products, energy
cost calculators, and additional resources and analysis tools

v’ Energy Savings Calculators for appliances


http://www.energystar.gov/products
http://energy.gov/eere/femp/find-product-categories-covered-efficiency-programs
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B.1 LIGHTING

The lighting systems in any property are integral to a safe,
functional, and comfortable environment. For example,
spotlighting highlights products in retail facilities, desk and
overhead lamps provide a good working environment in
offices, and flood lamps create a work space for large areas.
Traditionally most, if not all, of these lighting needs were met
with incandescent or halogen bulbs because of their low initial
cost, warm color, and dimming capabilities. However, both
types of bulbs are energy inefficient and radiate significant
waste heat. Today, new energy-efficient, long-life bulbs
provide features similar to incandescent and halogen bulbs at
affordable prices. The result is a tremendous diversity in
lighting equipment—all with varying efficiencies that could
represent energy saving opportunities. This section discusses
the two basic ways to achieve energy savings in your lighting
system—installing more efficient equipment, and/or changing
the way you operate the lighting. This means turning lights off
when unneeded, maintaining the lighting systems (keeping

them clean), and illuminating spaces only to the light levels
required to suit the task.

Use the following information to consider each lighting
suggestion as it may apply to your property, and record progress on the Lighting checklist that follows.

e Turn off lights (and other equipment) when not in use. High utility costs often include paying for
energy that is completely wasted by equipment left ON for long periods while not in use. You may
wish to visit the property at a time when everything is supposed to be turned off and make a list of
places where the lights were left ON. Also, ensure that exterior lighting—typically not needed during
the day—is turned off in daylight hours. Different types of automatic controls can turn lights ON
when needed and off when not.

e Ensure that appropriate lighting levels are maintained. Too much light causes glare—and it costs
more. Fine-tuning the bulb wattage, type, or layout can improve visual quality and reduce energy
use. You may want to consider conducting a lighting assessment by walking through your property
both during the day and at night to determine if you are over/under lighting certain areas.
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e Replace incandescent 5 - a
bulbs with ENERGY Lifetime SaVIﬂgS
STAR certified LEDs.
Consider Light Emitting ENERGY STAR?® certified bulbs use 70-90% less energy
Diode bulbs (LEDs) for than incandescent bulbs, last at least 15 times longer,

your recessed lighting, and save you about $80 in energy bills over their lifetime.

pendant fixtures, and
accent and spot lighting

applications. LEDs cost QQQ

about 75 percent less to

operate than QQQQ

incandescent bulbs, and

last about six times QQQQ
longer; generating about

75 percent s heat. Until
recently, LEDs were

more expensive to

15 43-Watt 19-Watt LED
purchase up front than Incandescent ENERGY STAR
CFLs; this is no longer Light Bulbs Certified Light Bulb
the case and LEDs use Savings figures based on 15,000 hour LED lifetime; 1,000 hour
less energy over the incandescent lifetime; an average lifetime electric rate of 11¢ per kWh;
lifetime of the bulb and an LED price of $4; and an incandescent price of $2.

last longer. New ENERGY
STAR specifications set efficiency levels above today’s CFLs, and major manufacturers are not

investing in CFL technology improvements. Additional benefits to LEDs include superior dimming
ability over CFLs, better color rendering, and they contain no mercury. ENERGY STAR certified LED
bulbs are available in a variety of shapes and sizes for any application—including recessed cans,
track lighting, table lamps, and more. If you see an incandescent bulb, there is a cost effective
replacement option available. In particular look for lights that are ON most often and are easily
accessible.

The ENERGY STAR Lighting Calculator allows you to look at how quickly more efficient bulbs can pay
off based on your utility rate, the type of bulb you are replacing, and the replacement type. This can

provide a quick estimate on the savings potential of more efficient bulbs.

For more information on ENERGY STAR certified lighting and the energy savings opportunities using
LEDs, see: https://www.energystar.gov/products/ask-the-expert/lighting-made-easy

e Upgrade older T12 fluorescent bulbs with magnetic ballasts to more efficient T8 or T5 fluorescent
bulbs with solid-state electronic ballasts. Because T12 bulbs are no longer manufactured, it is
timely to upgrade to more efficient T5 or T8 bulbs. T5 (less than 1” diameter) and T8 (1” diameter)
fluorescent bulbs with modern electronic ballasts use less energy than older T12 (1.5” diameter)
fluorescent bulbs while providing the same amount of light. In areas of the property where T12s are


http://www.energystar.gov/index.cfm?c=cfls.pr_cfls
http://www.energystar.gov/index.cfm?c=cfls.pr_cfls
http://www.energystar.gov/buildings/sites/default/uploads/files/light_bulb_calculator.xlsx?0325-e619&0325-e619
https://www.energystar.gov/products/ask-the-expert/lighting-made-easy
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used for many hours per week, a T12 to T8 or T5 upgrade can pay back the costs quickly, but will
require both bulb and ballast changes.

e Ensure that LED retrofit kits are safe for use. Underwriters Laboratories (UL), a global safety and
science organization, advises that any LED retrofit kits (commonly used to replace recessed ceiling
lighting) that are chosen for a project are UL-approved and that proper installation and permitting (if
necessary) takes place to ensure they are safe for use.

e Install LED exit signs. You may want to consider an LED-illuminated 2

exit sign, which saves about 90 percent over an incandescent

fixture’s lighting electricity costs. When deciding whether to v

replace your incandescent exit signs with LEDs, remember that

LEDs last for 25,000 hours, whereas incandescent lamps last for i
only 750 to 2,000 hours. This decreases the need change bulbs as

frequently; the lower risk of bulbs burning out can increase

property safety. There is an initial up-front cost increase for LEDs,
but once installed and running continuously, they last almost three
years before requiring replacement.

e Install occupancy/vacancy sensors. Install wall-mounted occupancy or vacancy sensors in high-use
areas to automatically turn lighting off when no one is present. If occupants forget to turn the lights
off when they leave the space, occupancy sensors turn the lights off after a pre-set time, and turn
them back on when people re-enter the room. Vacancy sensors automatically turn lights off, but the
user must manually turn them back on. Vacancy sensors generally create greater energy savings
than occupancy sensors because there are times when occupancy sensors will turn the lights on
even when the occupant doesn’t necessarily need the lights on. This is particularly true in any space
with windows. Investing in dual-technology occupancy/vacancy sensors is an excellent way to save
money and energy. These room sensors combine passive infrared and ultrasonic technologies to
detect occupants in different ways. Having two technologies that must agree on occupancy helps
eliminate false positives—where lights turn off when occupants are sitting still or lights turn on
when no one is in the space but papers flutter, etc. When installing the sensors, remember that
even good equipment can be installed in an incorrect location; they should not be installed behind a
coat rack, door, bookcase, etc. Likewise, they should be located so that neighboring traffic doesn’t
inadvertently cause a false trigger. Sensor vendors generally provide a diagram indicating the

I

sensors’ “cones of sensitivity” to assist with proper positioning.

e Install daylight-responsive lighting controls. Daylight-responsive lighting controls typically consist of
dimmable or switchable ballasts and drivers (installed in the fixtures) and a photocell (typically
mounted on the ceiling). These components work together to turn lights on and off (or dim)
automatically based on available daylight, thus producing energy savings while maintaining the
proper illumination levels for the space. The performance of daylight controls depends on
customizing the lighting requirements of each individual space. The sensor’s installed position
should also be carefully considered to ensure that it is accurately tracking task light levels.

You can use the checklist below to measure your progress towards implementing the lighting
suggestions described above.

6


http://www.energystar.gov/index.cfm?c=exit_signs.pr_exit_signs
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What can | do?

v Turn off lights (and other equipment) when not in use

Ensure that appropriate lighting levels are maintained

Replace incandescent bulbs with ENERGY STAR certified LEDs

Upgrade older T12 fluorescent bulbs to more efficient T8 or T5 bulbs by retrofitting fixtures
Ensure that LED retrofit kits are safe for use

Install LED exit signs

Install occupancy/vacancy sensors

SR N N N NN

Install daylight-responsive lighting controls for areas within 15 feet of a window

B.1.1 Additional Online Resources for Lighting Equipment

For more information about efficient lighting equipment, see the following websites:

e ENERGY STAR Products - Lighting:
http://www.energystar.gov/products/lighting fans
e ENERGY STAR Lighting Calculator:

http://www.energystar.gov/buildings/sites/default/uploads/files/light bulb calculator.xlsx?0325-
€619&0325-e619

e DOE Commercial Lighting Solutions tool for optimizing lighting design:
https://www.lightingsolutions.energy.gov/comlighting/login.htm

e Lighting Research Center:
http://www.Irc.rpi.edu

e Underwriters Laboratories LED retrofit kit information:
http://industries.ul.com/lighting/retrofit-kits



http://www.energystar.gov/index.cfm?c=cfls.pr_cfls
http://www.energystar.gov/index.cfm?c=exit_signs.pr_exit_signs
http://www.energystar.gov/products/lighting_fans
http://www.energystar.gov/buildings/sites/default/uploads/files/light_bulb_calculator.xlsx?0325-e619&0325-e619
http://www.energystar.gov/buildings/sites/default/uploads/files/light_bulb_calculator.xlsx?0325-e619&0325-e619
https://www.lightingsolutions.energy.gov/comlighting/login.htm
http://www.lrc.rpi.edu/
http://industries.ul.com/lighting/retrofit-kits
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B.2 WINDOWS AND WALLS (BUILDING ENVELOPE)

Your property’s “envelope” or “shell” includes

windows, walls, roof, and insulation. Addressing
leaks that allow unwanted air infiltration into the
building envelope can often eliminate a major energy
drain. OQutside air can enter a building through a
variety of places, most commonly the windows,
doors, walls, and roof. Outside fresh air can be
refreshing, but only as controlled ventilation, not as
accidental infiltration. Improvements to the

envelope will vary based on several factors, including
how the property was built, when it was built, and
how it is maintained. The following suggestions
provide detailed information on how to check specific areas, address small leaks, and if necessary,
suggest greater improvements to the envelope. These include checking: 1) leaks in the overall property;
2) exterior walls; 3) roof and attic spaces; 4) windows and shading; and 5) doors.

B.2.1 Check for Leaks in the Overall Property

Follow the steps below to identify and fix weak points in the overall building envelope of your property.
You will also get to know the structure and elements of the building better in the process. You may find
it helpful to have the items listed below on hand when completing the building envelope assessments
for your property.

To complete the task, you should have the following materials on hand: tape measure/ruler; incense
stick and lighter; flashlight; digital camera; ladder; and thermometer. Then follow the steps below to
identify and fix problems in the property’s overall building envelope.

1. Collect architectural and construction drawings of the building. Use these resources to
determine the layout of internal zones and the construction of exterior surfaces.

2. Look for noticeable air infiltration in the property and record your observations. Record
temperatures from different points throughout the building to identify less noticeable
infiltration points.

3. Run either a smoke pencil or a lit incense stick slowly along door jams, window frames, and
vents to determine the level of air flow. This flow is “air infiltration” or the exchange of
unconditioned outside air that your business paid to heat or cool. Record locations where there
are drafts or a lot of air movement in your building sketch. You may need to turn on the air
handlers (fans/ventilation) to create air pressure.

4. Check the interior walls, being sure to record the wall construction and if there is any
insulation/wall condition and noticeable air infiltration

5. Take a digital photo of all areas of concern.
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B.2.2 Check Exterior Walls

Follow the steps below to check for problems with the property’s exterior walls.

1.

Check for and fix air leaks: Unconditioned outside air can add additional heating or cooling
requirements. Seal areas of infiltration in walls using caulk or weather stripping to prevent
unconditioned air from entering your property.
Check for and fix rainwater leaks: Wet insulation is not as effective as dry insulation, and excess
moisture can create mold, rot, and structural decay. Mold can be a serious health hazard for
staff and customers. Fix rain leaks in exterior walls by repairing poorly installed siding, flashing,
weather stripping, or caulking.
Check the insulation: Installing additional insulation in exterior walls is a possible way to reduce
heat gain or loss. However, depending on the construction of the building, this could be very
labor intensive and expensive:

a. Use loose-fill insulation for enclosed existing walls and hard to reach places

b. Use rigid fibrous insulation for ducts in unconditioned spaces and other places that can

withstand high temperatures
c. Use spray foam or foamed-in-place insulation for enclosed existing walls.

B.2.3 Check Roof and Attic Spaces

Follow the steps below to check for problems with the property’s roof and attic spaces.

1.

Check the roof for the following and record:

o Any water intrusion
J Roof age and warranty.
Roof condition (including signs of leaks, membrane holes, and damaged insulation):
o Roof construction and insulation thickness
. Check attic bypasses.

Check the insulation: A professional energy audit will likely recommend the following as

applicable. After first sealing attic air infiltration, increase attic and roof insulation to reduce

heat transfer; unconditioned outside air can add additional heating or cooling requirements.
. In an unfinished attic, use loose-fill, sprayed foam, or foamed-in-place insulation
. In unfinished attic walls and ceilings, use batt or roll insulation.

Check to see if the roof surface needs replacement: Research and consider the possibility of

I” roof to reduce heat transfer. Make

sure to have a structural engineer evaluate the building if the new roof is going to add weight to

retrofitting the existing roof with a “green” roof or a “coo

be sure that your building is strong enough to carry the additional weight.
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B.2.4 Check Windows and Shading

Follow the steps below to check for and fix problems with the property’s windows and shading.
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Fix leaks: Seal areas of air infiltration, starting with the attic and moving to windows using caulk
or weather stripping to prevent unconditioned air from entering the building.

2. Check the windows, especially if you are considering replacements, being sure to record:

e Window condition (cracked or broken glass, dry rot, missing caulk, etc., both inside
and outside)

e The window to wall ratio on each fagade (the area of the window: the area of wall)
e Window size and dimensions

e Window framing and type of thermal break

e Window type (double paned, single paned, etc.)

e Window operation

e External window shades/overhangs/caulking

e Interior window blinds.

Consider installing new windows: New windows are expensive and may not provide the savings
relative to cost of many other upgrades. However, when it is clear that the property needs new
windows, replace old or single-pane windows with ENERGY STAR qualified double- or triple-pane
glass and an insulating gas. Consider choosing windows with tints, heat reflective coatings, or
laminates to further reduce heat gain. Old and metal window frames should also be replaced
with non-metal insulating frames.

Check interior shading: Venetian blinds and other operable shades are low-cost and effective
solutions for keeping out sunlight in summer months.

Check exterior shading: Overhangs, awnings, shade screens, roller blinds, and vegetation can
provide exterior shading that also reduces the glare from direct sunlight striking glass windows.
Overhangs and awnings can be particularly beneficial because they admit light from the low
winter sun (when sunlight is beneficial for heating and lighting) and tend to block the higher
summer sun (when solar gain is less desirable). Western sun in the summer, especially in hot
climates, can increase the cooling requirement of your HVAC system substantially, so it is a good
idea to focus shading to the western windows first (in warm climates).

Consider installing fiberglass or metal shade screens: These cost-effective applications are
capable of reducing solar heat gain up to 80 percent compared to un-shaded clear glass. A shade
screen is a specially fabricated screen of sheet material with narrow weave or louvers formed in
place to prevent solar radiation from striking a window. The air space between the exterior
shade screen and the window helps carry away heat absorbed by the shade before it can be
transferred through the window.
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Consider exterior roller blinds: These are a series of slats, typically horizontally oriented, made
of wood, steel, aluminum, or vinyl. Like interior shades, they can be raised or lowered as needed
to control the amount of sunlight entering a building space. In warm temperatures during sunny
hours, they can be lowered to function as an insulating barrier to limit incoming sunlight and
reduce heat gain. In cold weather they can be raised to allow desirable heat gain. Partially
rotating the blinds allows some daylight and air to enter between the slats.

Plant a tree: Deciduous trees are very effective at providing shade. During the winter when they
are bare, they allow sunlight to pass through; in summer they leaf out and provide shade. The
best location for deciduous trees is due west of west-facing windows. East, southeast, and
southwest sides of buildings are also good locations. Plant trees within 20 feet of windows and
allow them to grow at least 10 feet higher than the window.

B.2.5 Check Doors

Follow the steps below to check for and fix problems with the property’s doors.

Check for and fix air leaks: Seal areas of air infiltration around attic access and doors using
caulk, weather stripping, and door sweeps to prevent unconditioned air from entering the
property.

Calibrate automatic doors: If your property has doors that open automatically, set the
sensitivity so that the doors only open when people are actually approaching the doors. This is
especially important if there is a commonly traveled pathway close to the door.

Install revolving doors: One technical option is installing a revolving door to reduce the
exchange of unconditioned and conditioned air. However, this could be an expensive option.
Create an entrance vestibule: A vestibule is two sets of doors separated by a small enclosed
space. The idea of a vestibule is that only one set of doors is open at a time. This reduces the
amount of unconditioned air entering your property.

As you complete these steps, use the checklist below to keep track of your progress. For more

information on the building envelope components (windows, walls, insulation, roofs, etc., see the

additional resources at the end of this section).

v
v

11

Check for leaks in the overall property.

Check the exterior walls and, if needed, fix air and water leaks. Consider adding more insulation if
necessary.

Check the roof and attic space considering a timeline for roof replacement and additional insulation
requirements.

Check windows. Fix any leaks and consider installing new ENERGY STAR certified windows.

Examine the shading of the building. Look at what you have in place to provide shade in the hot
summer months—from interior and exterior blinds, to using exterior overhangs, to planting trees.

Check the doors. Fix air leaks; calibrate the automatic doors to decrease air infiltration; consider
revolving doors or an entrance vestibule if applicable.
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B.2.6 Additional Online Resources for Building Envelope Guidance

For more information about building envelope components, visit the following websites:

e ENERGY STAR Roof Products:
http://www.energystar.gov/index.cfm?fuseaction=find a product.showProductGroup&pgw code=RO

e ENERGY STAR Sealing and Insulating Guide:

http://www.energystar.gov/index.cfm?c=home sealing.hm_improvement sealing

e EPA Indoor Air Quality website: http://www.epa.gov/iaq/

e DOE Cool Roof Calculator: http://www.ornl.gov/sci/roofs+walls/facts/CoolCalcEnergy.htm

v This calculator estimates cooling and heating savings for flat roofs with non-black surfaces.

e The Cool Roof Toolkit: http://www.coolrooftoolkit.org
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B.3 OFFICE EQUIPMENT GUIDANCE

Office equipment used in many small businesses
presents an often-overlooked opportunity for
significant energy and cost savings. Surveys show
a steady increase in the volume of electronic
office equipment being used by all types of
businesses. This includes computers, printers,
copiers, televisions, and small appliances such as
coffee makers. Evaluating your office equipment
use will help your business realize energy and
monetary savings. Review the following

information to consider each suggestion as it may

apply to your property:
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Always buy ENERGY STAR certified products when new office equipment is
needed. The ENERGY STAR label indicates highly efficient computers, printers,
copiers, televisions and other small appliances and equipment. Equipment that
has earned the ENERGY STAR saves energy and money. Many of these
products save energy by utilizing auto-power down settings which cause the
unit to enter a sleep or off-mode when not used after a certain amount of

time. In addition, they also consume less energy when in use. The easiest way
to measure potential cost savings from investing in ENERGY STAR certified office equipment is to use
one of the free online ENERGY STAR calculators found at http://www.energystar.gov/products. Visit

the ENERGY STAR website for specific information on: computers; displays; imaging equipment
such as copiers, printers, scanners, FAX machines, and all-in-one devices; small network equipment
such as routers, modemes, etc.; and electronics such as telephones and televisions.

Set computer power settings to save energy when not in use. An average desktop computer
consumes 58 watts when powered on and three watts when in a sleep state. Over 60 percent of
computers in the United States (U.S.) are left powered on overnight. This wastes significant amounts
of money and energy while generating excess heat on site and unnecessary carbon emissions at the
power plant. Because the use patterns for many typical businesses are fairly standard, you can
program the computers to follow a typical schedule. ENERGY STAR has instructions for setting
computer power settings for different operating systems at
http://www.energystar.gov/index.cfm?c=power_mgt.pr power mgt users

Replace cathode ray tube (CRT) computer monitors. Older CRT monitors should be replaced by
energy-efficient liquid crystal display (LCD) monitors to take advantage of the energy savings LCD
monitors provide. It is important to dispose of CRT monitors properly through recycling because
they may contain hazardous or toxic components. The average CRT monitor operates at 73 watts
while an LCD monitor uses 28 watts. ENERGY STAR has more information on monitor specifications
and those that are ENERGY STAR certified at
http://www.energystar.gov/products/certified-products/detail/displays



http://www.energystar.gov/index.cfm?fuseaction=find_a_product.
http://www.energystar.gov/products
http://www.energystar.gov/products/certified-products/detail/computers
http://www.energystar.gov/products/certified-products/detail/displays
http://www.energystar.gov/products/certified-products/detail/imaging-equipment
http://www.energystar.gov/products/certified-products/detail/small-network-equipment
http://www.energystar.gov/products/certified-products/detail/cordless-phones
http://www.energystar.gov/products/certified-products/detail/televisions
http://www.energystar.gov/index.cfm?c=power_mgt.pr_power_mgt_users
http://www.energystar.gov/products/certified-products/detail/displays
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Utilize Smart Power Strips. Smart power strips address a key energy-wasting issue: the fact that
many appliances and other equipment pull a slight energy load, even when turned off (also called
the “vampire effect”). Many devices can be plugged into the same power strip, which can then be
turned off to ensure that the appliances are not drawing any power. Power strips are relatively
inexpensive and are widely available. They can be used for office and kitchen equipment that “stays
on” even when turned off, such as a television, coffee maker, or stereo system.

When replacing televisions, buy ones that have earned the ENERGY STAR label. Non-ENERGY STAR
certified televisions should be replaced when financially appropriate with energy-efficient LCD or
LED-LCD televisions. You can use a tool such as the ENERGY STAR Certified Television Search to find
televisions matching your specifications and sorted by least energy use at
http://www.energystar.gov/products/certified-products/detail /televisions

Develop an education and/or training program to encourage energy conservation. Educated staff
can make significant contributions to load reduction by simply turning off office equipment when it
is not in use, and enabling energy-saving settings for computers and monitors.

You can use the checklist below to measure your progress towards implementing the office equipment

suggestions described above.

NN NN

Always buy ENERGY STAR certified products when new equipment is needed.
Set computer power settings to save energy when not in use.

Replace cathode ray tube (CRT) computer monitors.

Utilize Smart Power Strips.

Buy replacement televisions that have earned the ENERGY STAR.

Develop an education and/or training program to encourage energy conservation.

B.3.1 Additional Online Resources for Computer and Office Equipment

For more information about computer and office equipment, visit the following websites:
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ENERGY STAR Certified Products (including Office Equipment) website:
www.energystar.gov/index.cfm?fuseaction=find a product

ENERGY STAR Low Carbon IT Campaign website:

www.energystar.gov/index.cfm?c=power mgt.pr power mgt low carbon



http://www.energystar.gov/products/certified-products/detail/televisions
http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductCategory&pcw_code=OEF
http://www.energystar.gov/index.cfm?c=power_mgt.pr_power_mgt_low_carbon
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B.4 KITCHEN AND FOOD SERVICE EQUIPMENT

Many offices have kitchen areas where staff can prepare coffee,
lunch, or snacks. Microwave ovens, coffee machines, stoves, and
refrigerators are common in these areas. Some appliances like coffee
makers may be left on longer than necessary. There are also
additional opportunities to improve energy efficiency if your building
has a larger commercial kitchen. Obviously, if your business is focused
on food service, most of the products and appliances that you use on
a daily basis will be food-service related. This section reviews overall
kitchen and food service equipment; for more specific facility-type
information, see Appendix F - Restaurants, and Appendix J - Grocery
and Convenience Stores.

Review the following items to consider each suggestion as it may
apply to your property, then check it off when completed on the

Kitchen and Food Service Equipment checklist that follows.
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Purchase ENERGY STAR certified commercial food service equipment. Certified refrigerators and
freezers are, on average, 30 percent more energy efficient than standard models. There are also
ENERGY STAR certified dishwashers, fryers, griddles, hot food holding cabinets, ice machines,
ovens/stoves, water coolers, and steam cookers.

Check current refrigerators. While your property’s old refrigerator may still look good and work
well, it could be costing your business over $300 per year to run, while using a significant amount of
energy—in fact, more than twice the energy of a new ENERGY STAR certified model. However, even
new refrigerator units can be run inefficiently. To help improve performance, position the
refrigerator away from heat sources such as ovens and dishwashers, and leave a space between the
wall and the refrigerator to allow air to circulate—this keeps the coils cooler so the refrigerator
doesn’t have to work as hard. Keeping the coils clean on the outside of the refrigerator is a great
way to save energy as well. Also, consider unplugging the refrigerator when it is not in use,
especially if it is only used for special events. Be sure to contact the manufacturer or consult the
manual of your specific refrigerator model for usage, but it is generally recommended to unplug the
refrigerator if it will not be used for a period of four weeks or longer. AT _ Responsible Appliance

) ) : _” Disposal Program
By properly recycling a refrigerator manufactured 20 or more years \ "
ago and replacing it with a new product that has earned the ENERGY L RAD aEPA
STAR label, your business can save up to $1,100 and prevent up to 26,000 pounds of GHG emissions.

For more information on making sure your old refrigerator is disposed of properly, see the EPA's
Responsible Appliance Disposal (RAD) Program at http://www?2.epa.gov/rad.

Have walk-in refrigeration systems serviced at least annually. This includes cleaning, refrigerant
top off, lubrication of moving parts, and adjustment of belts. This will help ensure efficient operation
and longer equipment life.


http://www.energystar.gov/index.cfm?c=commercial_food_service.commercial_food_service
http://www2.epa.gov/rad
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Use multiple refrigerators only when necessary: Work to reduce the use of multiple refrigerators:
consider consolidating cooling needs into a single refrigerator and consider turning off an extra unit
that is not needed.

Check your water cooler. A typical bottled water cooler can use more energy than a large
residential refrigerator. An ENERGY STAR model requires about half as much energy as a standard
unit, which reduces your utility bills.

Always buy ENERGY STAR certified vending machines. Improving your property’s refrigerated
vending machines results in cost savings and reduced building cooling load. Standard refrigerated
beverage vending machines use about 50 percent more power than ENERGY STAR certified
machines. Talk with your property’s vending operator about replacing non-ENERGY STAR vending
machines with new or rebuilt models that conform to the latest ENERGY STAR performance
standards, and use software or occupancy sensors to further increase their performance.

You can use the checklist below to measure your progress towards implementing the kitchen and food
service equipment suggestions described above.

v
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Purchase ENERGY STAR qualified commercial food service equipment.
Check your refrigerators and freezers.

Have walk-in refrigeration systems serviced at least annually.

Check your water cooler.

Always buy ENERGY STAR qualified vending machines.

B.4.1 Additional Online Resources for Kitchen and Food Service Equipment

For more information about kitchen and food service equipment, visit the following websites:
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ENERGY STAR Commercial Food Service Equipment:

http://www.energystar.gov/products/certified-products/detail/commercial-food-service-equipment

ENERGY STAR Refrigerators and Freezers:

http://www.energystar.gov/products/certified-products/detail/commercial-refrigerators-freezers

ENERGY STAR Water Coolers:

http://www.energystar.gov/products/certified-products/detail/water-coolers

ENERGY STAR Vending Machines:

http://www.energystar.gov/products/certified-products/detail/vending-machines

WaterSense Water Saving Products:

http://www.epa.gov/watersense/products/index.html



http://www.energystar.gov/products/certified-products/detail/commercial-food-service-equipment
http://www.energystar.gov/products/certified-products/detail/commercial-refrigerators-freezers
http://www.energystar.gov/products/certified-products/detail/water-coolers
http://www.energystar.gov/products/certified-products/detail/vending-machines
http://www.epa.gov/watersense/products/index.html
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B.5 HEATING, VENTILATION, AND AIR CONDITIONING (HVAC)

The HVAC systems in many small businesses can
be one of the largest energy users. In addition to
the recommendations in this section, many of the
improvements discussed in other sections of this
appendix can improve the efficiency of your
property’s HVAC system. For example, efficient
lighting has less waste heat and can reduce air
conditioning costs; making sure the property is
well insulated will allow the HVAC system to work

less to maintain desired indoor temperatures. »
Since replacing HVAC systems are often larger financial decisions, the information below can help your
team maintain your existing system and also create a replacement plan when a new system is required.

o Keep exterior doors closed while running the HVAC. This simple action will help avoid wasteful loss
of heated or cooled air.

e Install a programmable thermostat to control the HVAC system. These thermostats allow you to
optimize HVAC operation based on your property’s scheduled use, and can be overridden as needed
for unscheduled events. To ensure that staff and customers always enter a comfortable facility, a
“smart thermostat” can schedule heating/cooling needs for a certain amount of time before arrival.

e Check the accuracy of the thermostats. The thermostats at your business can become dirty or
damaged over time, causing them to read an incorrect temperature. This can lead to over-heating or
over-cooling of the property and to higher utility bills. Your property’s thermostats should be
checked annually to make sure that they are working properly by comparing them to a
thermometer. Ideally, your property’s regular professional HVAC tune up should confirm the
accuracy of the thermostat.

e Change the filters. To ensure maximum efficiency and air quality, HVAC filters should be cleaned
and replaced at least quarterly, and even monthly during heating/cooling seasons.

e Clean heating and cooling coils. For the highest system efficiency, the place where air/water enters
the HVAC system should be kept clean. Whether in an air handler or in a rooftop unit, the methods
for cleaning include using compressed air, dust rags or brushes, and power washes. In addition,
check baseboard heating systems for dust buildup, and clean them if necessary. This should happen
twice a year—in the spring and in the fall.

e Clear the clutter. Make sure that fan coil units and baseboards are not blocked or covered by chairs,
books, boxes, or file cabinets. Besides creating a fire hazard, blocking these units prevents proper air
circulation. Always keep the area around supply and return vents clear.

e Use fans when a room/area is occupied. Comfort is a function of temperature, humidity, and air
movement. Moving air can make a higher temperature and/or humidity feel more comfortable.
Using ceiling fans allows the thermostat to be set as much as three to five degrees higher and the
room feels just as comfortable as a lower temperature. Fans are most effective when the air

17
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movement is felt on the skin, and are a good choice for offices and other areas where occupants are
in one place.

e Tune-up the HVAC system with an annual maintenance contract. Just like a new car, even a new
ENERGY STAR qualified HVAC system will decline in performance without regular maintenance. An
annual maintenance contract automatically ensures that your HVAC contractor will provide pre-
season tune-ups before each cooling and heating season. Use the tune-up appointment to have
your contractor check for possible leaks in the property’s duct system. You can read more at
http://www.energystar.gov/index.cfm?c=heat cool.pr hvac.

You can use the checklist below to measure your progress towards implementing the HVAC suggestions
described above.

Keep exterior doors closed while running the HVAC.

Install a programmable thermostat to control the HVAC system.
Check the accuracy of the thermostats.

Change the filters as needed, checking monthly.

Clean heating and cooling coils.

Clear the clutter.

Use fans when a room/area is occupied.

N NN

Tune-up the HVAC system with an annual maintenance contract.

B.5.1 Should HVAC Equipment be run to Failure?

All types of equipment have a certain useful lifetime. This lifetime may be extended with regular
maintenance, but at some point the equipment will need to be replaced. Replacement offers an
opportunity to invest in energy efficiency, and can impact energy consumption and costs for years to
come.

Because major HVAC equipment (boilers, air conditioners and air handlers, chillers, etc.) typically has a
long, useful life and a major impact on energy consumption, special attention should be paid to this
equipment. Replacement of major HVAC systems is expensive, and for many small businesses, HVAC
replacement can have a big impact on finances. For this reason, you should check equipment
periodically to estimate its remaining life. When the equipment is one to two years from the end of its
remaining life, plans for replacement should begin. The difference between running to failure and
scheduled replacement are best outlined through the following scenarios.

e Scenario 1 -Run HVAC system to failure: A small business-owned office building in Minnesota has
a boiler that provides hot water to heat the building. Although the boiler has been well maintained,
itis 40 years old. On one particularly cold night, the boiler stops working entirely. The technician
comes and says that it can’t be fixed. Although the building owners and operators knew that the
equipment was old, they’d never really thought about it or planned for this occasion. Now, the
business is facing a $60,000 dilemma. They need a new boiler installed right away to keep the offices
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and their uses functioning for the rest of the winter. They call the local boiler supplier, which carries
a few models. The models that it usually stocks are not high-efficiency boilers, but they do have a
lower up-front cost, and they’re in the warehouse ready for installation. High-efficiency models are
available, but they are more expensive, and aren’t stocked in the supplier’s warehouse at the
moment. The building owners choose the regular efficiency unit because it is available right away
and is the cheapest. However, the cheapest unit is typically less expensive in terms of upfront costs,
but not in lifetime costs in terms of operation, maintenance, and utility costs. As is often the case for
any product, higher quality may cost more initially, but will outlast and outperform a cheaper
version for life-cycle savings.

e Scenario 2 —Scheduled HVAC replacement: This is the same property as described in Scenario 1,
but this is two years earlier, before the start of the heating season. The owners and operators have a
boiler technician come every year to tune-up the boiler and let them know how it’s doing. This year,
the technician informs them that the boiler will probably last this year and one or two more
seasons, but past that point it doesn’t look good. With this in mind, the business starts to set aside
funds for a new boiler. They start talking to the boiler supplier about the different options available,
and find out that the high-efficiency models are 20 percent more expensive up front, but that over
their estimated 40-year lifespan, they take only a few years for the energy savings to make up for
the extra cost. The team looking into this decision takes what they’ve learned to the other decision
makers at the business, and convinces them that in the long run, the high-efficiency unit is a better
deal, and will actually save the business quite a bit on utility bills long after the extra cost has been
paid for. The business puts aside the money, and after the end of the second heating season, the
staff schedules the replacement with the boiler supplier. The boiler that they want must be shipped,
which will take two weeks, but the weather is warm so the boiler isn’t needed. The boiler is
installed, tested, and ready for the next heating season well ahead of time.

In these two scenarios, the difference is that the second group had the time to sit back, think, and make
a decision that made sense in the long run, rather than being limited by the situation at hand. By
keeping a close eye on the condition of major HVAC equipment, businesses can plan ahead and make
the best decisions possible, which usually mean that equipment is not run to failure.

B.5.2 Applying the Concept

A major piece of equipment is most likely to fail when it is under the most stress or greatest demand.
Therefore, it is likely to fail at the “worst possible time.” Heating equipment is likely to fail on the
“coldest day” and air-conditioning on the “hottest day.” Without a planning and replacement strategy in
place, a business can either “do without” or jump to a major purchase with too little research and too
few good choices, and be faced with long-term cost implications. Regularly scheduled maintenance (at
least annual or “pre-season”) and a replacement plan are the responsible financial approach for your
property and its vital HVAC equipment.
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B.5.3 Additional Online Resources for HVAC

e ENERGY STAR Heating and Cooling Guide:
http://www.energystar.gov/ia/partners/publications/pubdocs/HeatingCoolingGuide%20FINAL 9-4-09.pdf?75c2-2c21

e Tips for hiring a heating/cooling contractor:

http://www.energystar.gov/index.cfm?c=heat cool.pr contractors 10tips

e ENERGY STAR: Heat and Cool Efficiently:
www.energystar.gov/index.cfm?c=heat cool.pr hvac

e ENERGY STAR HVAC Maintenance Checklist:

www.energystar.gov/index.cfm?c=heat cool.pr maintenance

e ENERGY STAR Duct Sealing brochure:
www.energystar.gov/ia/products/heat cool/ducts/DuctSealingBrochure04.pdf?0cbe-cc73
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B.6 WATER—HOT AND COLD

You may wonder what water use and saving energy

have to do with each other. In most cases, electricity

or natural gas is used to heat water, and this costs

money. The more hot water your business consumes,

the more it will benefit from optimizing water use.

Additionally, treating and pumping water and E PA

wastewater may well be the number one use of

electricity by your municipality. You can save water, Wa t er S en S e

energy, and money with the EPA’s WaterSense

program at http://www.epa.gov/watersense.

The EPA created WaterSense to help American consumers and businesses use water more efficiently.

Reducing water use lowers the costs associated with operating and maintaining equipment, as well as

the energy needed to heat, treat, store, and deliver water throughout the property. WaterSense

promotes water-efficient products and practices to help commercial and institutional facilities save

water, energy, and operating costs. More information on the recommended actions below is available.

Review the following information to consider each suggestion as it may apply to your property, and then

check each item off when completed on the Water checklist that follows.
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Conduct a water assessment to identify major water uses within the property. Look for
opportunities for savings, and track your property’s water use in Portfolio Manager.

Find and fix leaks. Small leaks add up to many gallons of water and dollars wasted each month.
Water conservation saves energy and money, especially for hot water. Since electricity is also
required for purification of drinking water, treatment of waste water, and pumping of water, fixing
leaks will save energy.

Use water-saving faucets, showerheads, toilets, and urinals to save water. WaterSense-labeled
products can save a great deal of water and therefore energy. For example, WaterSense toilets use
20% less water than those manufactured following the current federal standard. Additionally,
replacing just one older inefficient urinal with a WaterSense-labeled model could save your property
approximately 4,600 gallons of water per year.

Insulate water heaters. Install an insulation blanket on water heaters that are more than seven
years old, and insulate the first three feet of the heated water “out” pipe on both old and new units.

Purchase an ENERGY STAR qualified water heater when buying a new water heater. If your water
heater is outdated or working inefficiently, upgrading to an ENERGY STAR qualified model will
reduce water heating costs. All water heaters, especially gas-fired, should be inspected annually for
safety as well as efficiency. Keep the immediate area around water heater clean and free of any
debris, and allow nothing to be placed on top of the heater. In areas of infrequent water use,
consider tank-less water heaters to reduce standby storage costs and waste.
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ENERGY STAR Qualified Commercial Water Heaters

e High Efficiency Gas Storage: High-efficiency gas storage water heaters work the same way
conventional gas storage water heaters work, but high-efficiency models have better
insulation, heat traps, and more efficient burners. These improvements increase energy
efficiency by about 7.5 percent.

e Gas Condensing: Gas condensing water heaters operate similarly to conventional gas water
heaters, but reduce the amount of gas required by the water heater by approximately 30
percent.

e Heat Pump: Heat pump water heaters use electricity to pass vaporized refrigerant through a
system containing a compressor, a condenser coil, and an expansion valve.

e Whole-Home Gas Tank-Less: Whole-home gas tank-less water heaters work similarly to
conventional gas types by heating cold water with a gas burner. However, instead of
constantly maintaining a supply of hot water, tank-less water heaters only operate when hot
water is needed. By only heating water on-demand, tank-less water heaters are able to
substantially reduce energy consumption in some applications.

e Solar Water: Solar water heaters come in a variety of designs, but all include a collector (a
device that captures solar thermal energy) and a storage tank for hot water.

e Set water temperature only as hot as needed. Typically, hot water should only be heated to 110 to
120 degrees Fahrenheit. This prevents scalding and saves energy. Remember to check local codes
for specific temperature requirements.

e Optimize the amount of water used in heating and cooling systems. Evaluate cooling towers,
chillers, and other large systems to ensure they are running as efficiently as possible. Eliminate
single-pass cooling systems wherever possible by re-circulating water or reusing the water for
another purpose instead of sending it down the drain.

e Practice water-efficient landscaping. Planting native and regionally-appropriate plants on the
grounds of your property can reduce the need for extensive outdoor watering in the summer.
Reducing the amount of turf grass can also save water—turf grass receives the highest percentage
of irrigation water in traditional landscaping, much more than landscapes planted with a mix of
trees and shrubs. If an irrigation system is used, be sure it has been installed correctly and have it
checked for leaks on a regular basis to avoid wasting water. Native trees and other plants can shade
and cool your “micro-climate” by several degrees and are less vulnerable to local insect pests than
non-native species.

For more information about water use, visit the WaterSense website at
http://www.epa.gov/watersense/commercial to learn about WaterSense at Work, Best Management

practices designed to help properties reduce their water use.
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You can use the checklist below to measure your progress towards implementing the water savings
suggestions described above.

Conduct a water assessment to identify major water uses within the property.
Find and fix leaks.

Use water-saving faucets, showerheads, toilets, and urinals.

Insulate water heaters.

Buy the most efficient model possible when purchasing a new water heater.
Set water temperature only as hot as needed.

Optimize the amount of water used in heating and cooling systems.

SN N N NI N NN

Practice water-efficient landscaping.

B.6.1 Additional Online Resources for Water

For more information about water saving, visit the following websites:

e EPA WaterSense Program:

http://www.epa.gov/watersense/

e WaterSense Water Saving Products:
http://www.epa.gov/watersense/products/index.html

e ENERGY STAR Water Savings Tips:

http://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/save-energy/save-water-save-energy

e ENERGY STAR Certified Hot Water Heaters:

http://www.energystar.gov/index.cfm?c=water heat.pr water heaters landing
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Appendix C - Energy Audits

As the saying goes, “Time is money.” This
can be particularly true for small
businesses. However, not taking time to
save energy can mean big money lost.
Reduction in daily energy costs and
monthly utility bills for the lifetime of
your business can make it well worth the

time needed to pursue effective-
efficiency upgrades. You may wonder,
“Where should | start?” and “Do | replace
one piece of equipment or system at a

time or should | do a comprehensive
upgrade of my entire facility?” The answers to these questions will vary depending on your business’
situation. The age of your current equipment and facility systems, your type of business, your local
utility rates, your hours of operation, and your access to capital are all key factors in what level of
upgrade makes business sense. One place to start is with low-cost and no-cost Sure Energy Savers (see
Appendix B - Project Sectors-Energy and Water, sections B.1 to B.6). Once these have been
implemented, and the property has used Portfolio Manager to benchmark energy use, an energy audit
may help your business determine what additional energy efficiency projects make sense. Refer to
resources in Appendix D - Project Financing, for ideas on how to pay for your audit.

Did you know that “while many small businesses have invested in energy efficiency, only 16 percent
have had an energy audit of their facilities during the past two years?” (per the National Small Business
Association’s 2011 Energy Survey). This appendix can help your business determine whether or not an
audit is appropriate for your small business and—if so—how to choose one. In particular, this appendix
tells you:

e What an energy audit is, what types of audits are available, and who can perform them
e How to prepare for an audit
e  What you can expect the audit to include

e  What energy audit resources are available online.

C.1 WHAT IS AN ENERGY AUDIT?

Energy audits are comprehensive reviews conducted by energy professionals and/or engineers that
evaluate the actual performance of your business’ systems and equipment against their designed
performance level or against the best available technologies. The difference between the actual
performance and designed performance is the potential for energy savings. Whether your business is
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home-based, rents space, or owns its own property, you can probably benefit from an energy audit. For
home-based businesses, the benefit of an energy audit is two-fold; both you and your business can save
money. Be aware—audits alone don't save energy; you need to implement the recommended
improvements to reap benefits.

Money saved as a result of implementing auditor-recommended energy efficiency improvements may
justify the up-front cost of the energy audit. However, your business’ budget may limit the types of audit
that would make financial sense, because recommended improvements that are not performed shortly
after the audit can become outdated. If your business has limited property improvement funds, an audit
targeting specific types of projects may be the most cost effective as it will recommend projects your
business will be able to affordably implement in a short time frame with allotted project funds. This
section will help your Energy Team review the types of audits and auditors to determine whether or not
an audit would benefit your company and which type of audit to select.

C.1.1 Types of Energy Audits

If your business decides to conduct an energy audit, you will need to choose which type of audit is the
best fit by considering the property type to be audited, the cost of the audit, your Energy Team’s project
goals and access to funding, and the implementation timeline. For example, a detailed energy audit
might not make sense for a small, home-based business or a business that does not have financing to
implement the projects identified by the audit. It is wise to start with benchmarking and implementing
the Sure Energy Savers and other steps described in Appendix B - Project Sectors-Energy and Water, to
see what you can save prior to getting an audit.

HOME ENERGY AUDITS

For home-based businesses, a home energy audit can be the first step in making both your home and
home-based business more efficient. An audit can help you assess how much energy your home uses
and evaluate what measures you can take to improve efficiency. You can perform a simple energy audit
yourself, or have a professional energy auditor perform a more thorough audit. For more information on
home energy audits, visit ENERGY STAR’s Home Energy Audits page. You can use ENERGY STAR
resources to do-it-yourself using the ENERGY STAR Home Energy Yardstick or find information to hire a
professional home energy auditor using the New Homes Partner Locator (all resources with links in
Section C.4).

ASHRAE AUDITS

If your company rents or leases office space or owns its own buildings, your Energy Team may consider a
professional audit. There are several types of energy audits that survey your property at different levels
of detail. The types of audits as defined by American Society of Heating, Refrigerating and Air
Conditioning Engineers (ASHRAE) standards are:

e ASHRAE Level | — Walk-Through Analysis
e ASHRAE Level Il — Energy Survey and Analysis
e ASHRAE Level lll — Detailed Analysis of Capital-Intensive Modifications.
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These audits are described in detail below. Although the accuracy of the audit is directly related to the
level of detail (e.g., a Level lll audit is more accurate than a Level Il audit), the most extensive and
accurate audits may not be necessary or cost effective to accomplish your business’ energy saving goals.

Types of ASHRAE Energy Audits

ASHRAE Level | - Walk-Through Analysis: Focuses on low- and no-cost energy conservation measures,
and provides a list of higher cost energy conservation measures. Typically, these audits will result in a
report about how much energy and money can be saved from specific efficiency opportunities. If you
have benchmarked your building and implemented the Sure Energy Savers, you will have already
completed most of the analysis that this type of audit provides.

ASHRAE Level Il — Energy Survey and Analysis: Expands on the Level | audit by including more detailed
energy calculations and financial analysis of proposed energy efficiency measures. The financial analysis
used is typically a life cycle analysis, which allows you to better understand the financial benefits of
installing energy efficiency measures. You are typically provided with a list of energy
conservation/efficiency measures, an estimate of the amount of money and energy that will be saved,
and an estimate of the amount each measure will cost. These reports should also include any changes
that need to be made to operations and maintenance procedures.

ASHRAE Level Il — Detailed Analysis of Capital-Intensive Modifications: Expands on the previous levels
of effort and is based on a specific subset of energy conservation/efficiency measures to analyze further.
This may include further refinement of an energy model or more extensive data collection. These are
often used to provide detailed information to lenders for larger projects.

C.1.2 Finding an Energy Auditor

Unless you conduct an audit yourself, you can choose from three main types of energy audit providers:
1) utility companies, 2) private sector companies, and 3) state energy offices. The following paragraphs
describe these types of auditors in more detail.

Your utility company may offer free or inexpensive energy audits and/or have an energy conservation
department.

Private-sector companies include consultants, energy service companies (ESCOs), and ENERGY STAR
service and product providers (SPPs). These companies can conduct audits, evaluate and recommend
projects to improve building energy efficiency, and can estimate energy use, energy savings, and project
cost:

e Energy consultants can sometimes prepare project specifications or engineering designs. Energy
consultants do not usually provide financial or management services and they are not involved in
the actual project implementation process.

e ESCOs have the ultimate goal of being hired by your property to install and manage the projects
they recommend. For this reason, ESCOs have a vested interest in the completion, operation, and
resulting savings from your projects, and will guarantee positive results as part of a long-term
performance contract. Some ESCOs also provide financing and equipment maintenance.
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The major difference between ESCOs and energy consultants is the financial arrangement. ESCOs
will often pay the up-front costs of implementing the efficiency projects, and will be paid through
the savings achieved. This can be a good option for businesses that don’t have access to capital to
implement the projects on their own.

e SPPs (which can include energy consultants and ESCOs) are companies that assist commercial
buildings with running more efficiently by helping clients with benchmarking energy performance,
improving efficiency, and earning recognition. ENERGY STAR maintains a list of service and product
provider (SPP) partners. To partner with ENERGY STAR, a company must demonstrate a minimum
level of past and ongoing experience working with Portfolio Manager and earning ENERGY STAR
certification for their client buildings.

Your state energy office may offer free or inexpensive energy audits. Find your state energy office by
visiting the National Association of State Energy Officials (NASEO) State and Territory Energy Offices’
interactive map at http://www.naseo.org/members-states.

C.1.3 Contracting a Private Company to Perform Your Energy Audit

Once your business has reviewed the types of audits and auditors available, you may choose to hire a
private sector company for an audit. In this case, you can either select the company by sole source or
competitive bid. In a sole source selection, you negotiate with a single consultant/ESCO. In a competitive
bid, you advertise your team’s need for a consultant/ESCO, and receive bids from firms interested in
doing business with you.

If your business owns its own property, you are well-suited to negotiate exclusively with a single
consultant/ESCO. When hiring via sole source selection, your team can negotiate until a mutually
agreeable cost is reached. During these negotiations, be sure to understand the scope of the audit and
its minimum reporting and analytical requirements; more specifically, ensure that assignments,
deliverables, and schedules are clear and understood by all parties.

The major drawback to sole source contracts such as these is that they can be costlier than competitive
bid contracts due to a lack of market competition. However, establishing a long-standing working
relationship will allow that consultant/ESCO to become intimately familiar with your property’s energy
equipment, needs, and problems, and will also negate the need for your team to review proposals for
each separate project. Understanding the prices of competitive bid contracts in your area prior to
negotiating the price of a sole source contract will help you derive the benefits from a sole source
contract at a competitive market price.

C.1.4 Your Energy Team’s Role

If you hire an outside auditor, your Energy Team will be responsible for monitoring the auditor’s
activities. This section outlines steps and activities your Energy Team should take to ensure the audit’s
success:
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e If your business plans solicit competitive bids for your audit, the Energy Team can prepare a Request
for Proposals (RFP) to hire an auditor. ENERGY STAR has a sample RFP (see Section C.4) to assist you
in preparing this document.

e Your team should familiarize themselves with the building in terms of equipment, energy use, and
design (mechanical and electrical).

e You will need to manage the energy auditor through maintaining communication with decision-
making staff and overseeing the auditing work.

e Review the energy audit:

v" Be aware of the types of improvements the property is interested in and their relative priority.

v Check to make sure that the assumptions used in the audit calculations make sense with
respect to how the building actually operates.

v Create a final report based on the audit results, and produce a detailed summary of actual
steps that can be taken to reduce energy use. The report should recommend actions from
simple adjustments in operation to equipment replacement. Estimates of resource
requirements for completing actions should be included.

C.2 PRE-AUDIT CHECKLIST

Once your Energy Team has chosen an energy auditor, you will need to prepare for their visit. You can
help your auditor determine appropri