











COMBINED HEAT AND POWER (CHP)

Micro combined heat and power, or micro-CHP, systems show
immense promise as a way to push past the efficiency
boundaries of traditional heating or water-heating systems.
These cogeneration systems produce both heat and power
simultaneously, allowing them to surpass the energy savings
of even the most efficient boilers.

One benefit common to all micro-CHP systems is that they
utilize an on-site fuel source such as propane to generate the
heat and power, eliminating the efficiency losses between a
power plant and a home and leading to a lower carbon
footprint. Another advantage is that many of these systems
provide a low-cost, dependable power source that won't go
down with the grid.

A vacation house in a remote location on a hillside in Alberta,
Canada, for instance, uses a 1.5 kW micro-CHP system that is
mainly used to produce electricity to run the A/C system. To
produce enough electricity with solar, the photovoltaic panels
would need to cover both the roof and the nearby ground.
Instead, the micro-CHP system complements the solar panels
and contributes to the home's ability to be off the grid and avoid
impractical costs to bring in electrical service or natural gas.

CHP OPPORTUNITY CALCULATOR

Calculating the payback period for investments

in CHP can be a complicated task, with variables
such as fuel costs, incentives, and existing heating
systems affecting energy savings and cash flow.
To simplify the process, we've assembled a CHP
Opportunity Calculator that helps you identify

the economic viability of CHP in your homes. Visit
Propane.com to download the calculator.

Learn more at propane.com
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Four Steps to a Custom Fit

When it comes to job-site planning for propane, building professionals can follow
four simple steps to ensure the right propane storage tank sizing and location and
the proper regulator placement.

b DETERMINE TANK TYPE AND SIZE

There are two main types of propane storage tanks. Tanks with a Department of
Transportation certification are generally used aboveground and have a maximum capacity
of 125 gallons. Commonly used horizontal tanks certified by the American Society of
Mechanical Engineers (ASME) are sized up to 1,000 gallons (water capacity) and, under
normal conditions, can be filled with propane up to 80 percent of the rated water capacity.
ASME tanks are available for underground or aboveground installation.

OVERVIEW OF TANK TYPE AND SIZE GUIDELINES

Crrocrsze e owan | omevsions

DOT or ASME Horizontal 125 gallons 24" diameter, 5'6” length

Single appliance DOT or ASME Vertical 125gallons 30" diameter, 45" height
Small home or warmer climate ASME Horizontal 250 gallons 32" diameter, 7'3" length
with limited gas applications ASME Horizontal 320 gallons 30" diameter, 9'6" length
Standard four-bedroom home ASME Horizontal 500 gallons 38" diameter, 9'10" length
R TR ASME Horizontal 1,000 gallons 41" diameter, 1511" length

gas applications

Source: American Society of Mechanical Engineers (ASME) and Department of Transportation (DOT).

In addition to the guidelines noted above, other factors influencing tank size include total
square footage of the home, total Btu load of installed propane appliances, and the climate
zone. See the "Typical Propane Consumption” chart on page 3 for more details.

Timeline

While the timing on projects is rarely exactly the same, here's where
propane would typically fit into your overall build schedule.

Temporary
Decision to use Tank size, type, and construction Permanent
propane location selected heat (cold climate) tank installed

Appliance and . Permits Mechanicals
mechanicals selection installed
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b PLACE THE ABOVEGROUND TANK OR CYLINDER PROPERLY

When selecting an aboveground location for a propane tank, the first priority is to
choose an accessible, safety-approved site. Key considerations in that decision-making
process include:

BUILDING AND SAFETY CODES

These regulations vary by state and local municipality. In addition to observing local
codes, most states require that propane retailers follow the National Fire Protection
Association (NFPA) 58: Liquefied Petroleum Gas Code (available at nfpa.org). In most
cases, propane tanks must have at least 10 feet of clearance from the home, other
structures, and property lines.

EASE OF ACCESS

When siting the tank, it's important to choose a location with easy access for filling
and maintenance. For example, in colder climates, consider how delivery trucks will
reach the tank during heavy snow conditions. Your propane supplier will give you tank
location options.

CUSTOMER INPUT

In addition to safety and accessibility, aesthetics play an important role in project
success. Be sure to review all tank location options with your customer, taking into
account their feedback for landscaping and overall site design.

First propane Appliances Inspection
delivery installed

Standby generator Service Landscaping Certificate of
installed (optional) test occupancy

Learn more at propane.com 19



CHOOSE UNDERGROUND TANK SITE CAREFULLY AND FOLLOW
THE PERMITTING PROCESS

With a nearly invisible profile, underground propane storage tanks have become an
increasingly popular choice for new-construction customers, as well as homeowners
seeking to upgrade their existing energy systems. For builders considering large-
scale exurban or other “off-the-main” housing projects, an underground community
tank system is an efficient, aesthetically pleasing way to deliver propane’s reliable
and efficient energy to customers.

As with aboveground tanks, installation permits and regulations for underground tanks
will vary by location. In many cases where septic systems or other excavation projects
are part of the overall site plan, it's possible to coordinate excavation for underground
propane storage tanks at the same time. When finalizing a location, choose a site that
can easily accommodate propane delivery under all weather conditions.
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filled on site must be located so that the filling
connection and fixed maximum liquid level gauge are
at least 10 feet from any external source of ignition
(e.g., open flame, window AC, compressor), intake to
direct-vented gas appliance, or intake to a mechanical
ventilation system.

Note 2: This distance can be reduced to no less than
10 feet for a single container of 1,200 gal (4.5 m3)
water capacity or less, provided such container is

at least 25 feet from any other LP-gas container of
more than 125 gal (0.5 m3) water capacity.
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b PLACE THE PROPANE REGULATORS PROPERLY

Like storage tanks, propane regulators come with pipe-size and installation distance
requirements. For example, regulators cannot be placed closer than three feet
horizontally from any building opening (such as a window well) lower than the
regulator. Additionally, a regulator installed on the gas piping inlet to the home cannot
be placed closer than five feet from any potential ignition source, such as a
compressor for central air conditioning. For complete compliance details, contact your
nearest propane retailer.
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Left page and this page: Reprinted with permission from NFPA
58-2017, Liquefied Petroleum Gas Code, Copyright© 2016,
National Fire Protection Association. This reprinted material is not
the complete and official position of the NFPA on the referenced
subject, which is represented only by the standard in its entirety
and can be obtained through the NFPA web site www.nfpa.org.

Crawl space opening,
window, or exhaust fan

/‘

For Sl units, 1ft = 0.3048 m.

Note 1: The relief valve, filling connection,
and fixed maximum liquid level gauge vent
connection at the container must be at least
10 feet from any exterior source of ignition,
openings into direct-vent appliances, or
mechanical ventilation air intakes.

Note 2: No part of an underground container
can be less than 10 feet from an important
building or line of adjoining property that can
be built upon.
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Earn Points Toward Green Certification

Propane can contribute up to 100 points toward the Home Innovations Research Labs National
Green Building Standard (NGBS) and other above-code green building programs. These standards
incorporate environmental considerations into every phase of the homebuilding process — from
lot design and preparation to final construction and homeowner education. In fact, building with
propane can get your new construction projects nearly halfway to qualifying for the NGBS
Bronze-level green building standard. Since propane performs well by a wide range of “clean and
green” measurements, it's also a smart choice for remodelers who want to help customers
maximize efficiency upgrades or environmental retrofit projects.

PROPANE AND THE NATIONAL GREEN BUILDING STANDARD"™

Learn more about the national green building standard at homeinnovation.com/green.

MAXIMUM NGBS LEVEL OF CERTIFICATION
CATEGORY POINTS FROM

PROPANE

Lot Design, Preparation,

and Development 10 50 64 93 121
Resource Efficiency 16 43 59 89 119
Energy Efficiency 47 30 45 60 70
Water Efficiency 4 25 39 67 92
I(;\ljl;ltthrVEnvironmental 17 25 42 69 97
e : 10 1 12
frgﬂifk’r:‘;'cgﬁggjry n/a 30 75 100 100
Additional Points 100 230 334 489 611

from Any Category

Source: Points and categories based on the National Green Building Standard, ICC 700-2015, approved by the American National
Standards Institute on March 22, 2016.




Community Propane Systems

For builders of all sizes, propane’s versatility makes it an ideal energy solution.
Whether you're building one house or a community with hundreds of homes,
there's a propane system to meet your needs.

Community propane systems are centralized gas systems that provide a scalable
and flexible energy solution. The systems distribute propane gas through a
network of underground pipes that connect to homes with individual gas meters.
This makes them virtually identical to natural gas systems, but they can be
installed almost anywhere in the U.S.

In addition to homes, community systems can also power other amenities such as
standby generators, pools, clubhouses, and gas lamps. Providing gas energy in
large developments is much easier with this type of versatility.

BENEFITS TO BUILDERS
What's in it for you? Community propane systems can help you:
¢ Build a more attractive, more marketable community.

¢ Meet green building standards with environmentally friendly energy and
installation practices that minimize environmental impact.

¢ Give customers the energy performance they want.

¢ Create a scalable, convenient solution for an entire development.
BENEFITS TO HOMEOWNERS

Community propane systems are great for homeowners, too. Homeowners can have:
¢ The comfort, performance, and efficiency of gas appliances.

¢ No propane tanks in their yard.

e Automatic delivery (usually out of sight of the home).

e Individual meters, so they'll only pay for energy as it's used.
INSTALLATION AND MAINTENANCE

A propane provider will work with you to design and install the central tank
(or tanks) and piping system. These professionals know the federal and state
regulations you must meet to ensure your community system is up to code.
They will also typically monitor and refuel the central tank, as well as perform

ongoing maintenance of the system. For both builders and residents,
maintaining a community propane system is hands-off and worry-free.

@ propane

Propane In
Residential

Developments

AGUIDE FOR BUILDERS

&A

BUILDER TOOLKIT

Visit Propane.com to download our
builder toolkit containing information
on communitywide propane in your
next development.

Learn more at propane.com 23



Training and Safety: An Ideal Combination

PERC promotes the safe, efficient use of propane as a preferred energy source. Since its creation in
1998, PERC has invested millions of dollars in an ongoing effort to enhance propane safety with
building professionals and consumers. A key factor in the success of these programs has been the
development of training through Hanley Wood University, which provides builders, remodelers, and
other skilled construction professionals with practical, straightforward online courses. These
training modules, which cover everything from topic overviews to specific installation tips, are
designed to help you expand your use of propane applications in safe and efficient ways. Learn

more at HanleyWoodUniversity.com/search/propane.

AVAILABLE CERTIFICATIONS
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AMERICAN INSTITUTE

OF ARCHITECTS (AIA)

Hanley Wood University currently offers a variety of courses that
are approved by the AlA Continuing Education System. All active,
registered AIA members must successfully complete 18 learning
units (LUs) per year. Of this total, 12 must meet the Health,
Safety, and Welfare (HSW) criteria. Learn more at aia.org.

WUy,

CEU APPROVED

NATIONAL ASSOCIATION

OF THE REMODELING INDUSTRY

Hanley Wood University currently offers a variety of
courses approved for NARI continuing education units.
€ach NARI-approved module at the Propane Training
Academy qualifies for one NARI CEU Hour.

Learn more at nari.org.

_—

NAHB

NATIONAL ASSOCIATION

OF HOME BUILDERS (NAHB)

Hanley Wood University currently offers several

courses that can help professionals earn continuing education
credits to maintain their NAHB designations. Each of the
NAHB's designations has its own unique requirements,
including vears of experience, required courses, and exams. The
same is true for maintaining previously earned designations.
Learn more at nahb.com.
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GBCI

GREEN BUILDING

CERTIFICATION INSTITUTE

Hanley Wood University currently offers many courses
approved for continuing education and training credits with the
Green Building Certification Institute, in conjunction with the
U.S. Green Building Council. USGBC is the source for Leadership
in Energy and Environmental Design (LEED) standards updates
and is a leader in the sustainable building field.

Learn more at gbci.org and usgbc.org.




Propane Pays
in More Ways than One

Energy rebates are one of the most compelling sales pitches to
prospective customers, and propane appliances qualify for a
number of federal, state, local, and cooperative incentives. As a

builder, remodeler, or HVAC professional, you should understand

the full range of credits or rebates you can use to help
homeowners get the most from their energy dollars. In some
cases, both you and the homeowner can qualify for multiple
rebates on a single project.

Building your homes with propane can be particularly rewarding.
The Propane Construction Incentive Program offers up to $1,500
per house for each home built or remodeled using propane
appliances. Learn more about the program on page 4, or visit
Propane.com/Constructionincentive to learn more and apply.

TYPE OF REBATE OR CREDIT LEARN MORE

Federal, state, and local government incentives
The federal government, along with some states
and localities, provides tax credits, rebates,
grants, and other incentives for propane projects.

dsireusa.org

State, regional, and local propane association
rebates may also be available for energy-saving
propane appliances.

Propane.com and your
local propane retailer
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FIVE WAYS TO FURTHER BOOST YOUR
PROPANE SMARTS

WORK WITH A PROPANE SUPPLIER

Visit Suppliers.Propane.com to enter your ZIP code and find
a supplier in your area who serves the residential construction
and remodeling market. Your local propane supplier will be
happy to answer questions about propane tank placement
(including above-ground or underground installation), fuel
delivery options, and more. You can also find local suppliers by
searching Google's business listings.

SIGN UP FOR E-NEWSLETTERS

Dedicated specifically to building pros, the Build With
Propane newsletter explains how propane can help you
deliver the clean, efficient, and high-performing homes and
buildings your customers are looking for.

Visit Propane.com/Newsroom/Subscribe.

GET FREE ONLINE TRAINING

PERC's training courses at Hanley Wood University can
help enhance your hew construction or remodeling
projects with propane applications. Many PERC-sponsored
online courses are approved for continuing education
credit with leading trade organizations. Learn more at
HanleyWoodUniversity.com/search/propane.

JOIN US ON FACEBOOK

Participate in a community of like-minded professionals
interested in the latest construction technology and business-
building thought leadership.

Join at Facebook.com/BuildWithPropane.

SUBSCRIBE TO OUR YOUTUBE CHANNEL

From builder case studies to instructional how-tos, our
training videos examine how propane applications increase
home comfort and energy efficiency, as well as reduce carbon
emissions. Subscribe at youtube.com/buildwithpropane
to ensure you never miss a new episode.

Learn more at propane.com 25




