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Presenter
Presentation Notes
When planning and designing homes, architects should know that nearly 60 million Americans rely on propane for energy needs throughout the home. Propane can be stored above the ground or beneath the ground in underground propane tanks, an option many builders are choosing to fuel homes off the natural gas mains.  Underground propane tanks keep tanks out-of-sight and out-of-mind. According to a survey conducted by the NAHB Research Center on behalf of the Propane Education & Research Council (PERC) in March 2006, 34% of homes built by surveyed builders over the last 12 months in locations with partial or no access to natural gas feature an underground propane tank.Propane heats homes, water, and outdoor spaces. It cooks hot meals and fuels clean, comforting fireplaces. Propane also serves commercial, industrial, and agricultural needs as a non-toxic and colorless gas that is stable and can be stored for long periods of time. Propane is also environmentally friendly, emitting fewer greenhouse gases than other fossil fuels and electricity, the majority of which is generated from coal fired power plants.  



AIA Best Practices 

The Propane Education & Research Council and HanleyWood are registered providers 
with the American Institute of Architects Continuing Education Systems. Credit earned 
on completion of this program will be reported to CES Records for AIA members. 
Certificates of completion for non-AIA members are available to print upon successful 
completion of this online learning unit.  
 

This program is registered with the AIA/CES for continuing professional education. As 
such, it does not include content that my be deemed or construed to be an approval or 
endorsement by the AIA of any material of construction or any method or manner of 
handling, using, distributing, or dealing in any material or product. Questions related to 
specific materials should be directed to the Propane Education & Research Council.  
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Presentation Notes
The Propane Education & Research Council (PERC) sponsors this course provided by HanleyWood, a registered provider with the AIA for continuing professional education. As an AIA approved course the materials presented are not an approval or endorsement of the AIA of any product or service. Questions related to the content in this learning unit can be directed to PERC upon completion of this program. 

http://www.propanecouncil.org/�


Copyright Notice 

This presentation is protected by U.S. and International copyright laws. Reproduction 
and distribution of the presentation without written permission of the sponsor is 
prohibited.  
 

© 2007 Propane Education & Research Council. 
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Presentation Notes
Reuse of any materials in this online learning unit without written permission of the Propane Education & Research Council are prohibited. 



Course Objectives 

– Identify multiple energy options for 
fueling or powering the home, 
including propane. 

– Identify the benefits of using propane 
to fuel homes. 

– Describe different propane 
applications. 

– List propane storage options. 
– Understand underground propane 

tank installation considerations. 
– Identify the benefits of underground 

propane tanks. 
– Find a local propane retailer that can 

work with you and your building 
partners to help you design homes 
with propane as the primary energy 
source. 

Presenter
Presentation Notes
After completing this course, you will be able to: identify multiple energy options for fueling or powering the home, including propane; identify the benefits of using propane to fuel homes; describe different propane applications; list propane storage options and understand underground propane tank installation considerations; identify the benefits of underground propane tanks; and be able to locate a local propane retailer that can work with you and your building partners to help you design homes with propane as the primary energy source.



Why Use Propane? 

Presenter
Presentation Notes
Consumers have many energy options when they build their homes. In this module we will discuss some of the more popular options in the United States today. These choices include electricity, natural gas, fuel oil, and solar energy. Then we will focus on the benefits of propane as a cost-effective, reliable, safe, and environmentally friendly energy solution.



 

Why Use Propane? 

Presenter
Presentation Notes
In terms of environmental cleanliness, for example, the greenhouse gas (GHG) footprint of propane is relatively small compared to other fuels in terms of total emissions and emissions per unit of energy consumed. Propane gas has the lowest emission rate of the major energy sources, with the exception of natural gas, as the graph shown illustrates.



Other Energy Options: Electricity 

– Power Source for Over 120 
Years 

– Distributed through the Grid 
– Primarily Generated with Coal in 

U.S. 
– Contributes to 

• Acid Rain 
• Global Warming 
• Air Pollution 

– 38% of All Country’s GHG 
Emissions 

– Grid Criticized for 
• Outdated Equipment 
• Poor Performance 
• Fewer Workers 

Presenter
Presentation Notes
Electricity has been generated as a power source for over 100 years. It is produced using coal, nuclear power, natural gas, hydroelectric, and petroleum power, with a small amount from solar energy, tidal harnesses, wind generators, and geothermal sources. According to the Department of Energy, half of the electricity generated in the United States is produced by burning coal. In these fossil fuel power plants, the chemical energy stored in the coal is converted into thermal energy, mechanical energy and finally, electrical energy. This energy is distributed using the U.S. electrical grid through the plant's geographic service area. The production of electricity from fossil fuels contributes to acid rain, global warming, and air pollution, with electricity generation being responsible for 38 percent of U.S. carbon dioxide emissions.The U.S. electrical grid has been criticized in recent years for its age and performance during heat-related blackouts and storms. Critics have cited that utilities need to upgrade old transformers, circuit breakers, and power lines in an industry with fewer power utility workers and a grid contending with increased electricity demand from central air conditioning systems, multiple computers, big screen televisions, and the many other electricity powered consumer appliances.



Other Energy Options: Natural Gas 

– Primarily Methane 
– Cleaner Burning Fossil Fuel  
– Characteristics are Similar to 

Propane 
– Only Available in Population 

Dense Areas 
• Difficult to Transport and 

Store 
• Pipelines Expensive to 

Expand 
– Uses in Residential Homes 

Include 
• Space Heating 
• Water Heating 
• Cooking 
• Clothes Drying 
• Stand-by Power  

Presenter
Presentation Notes
Natural gas is a gaseous fossil fuel consisting primarily of methane. It is found in oil fields and natural gas fields, and in coal beds. Natural gas burns cleaner than many other fossil fuels, such as oil and coal, and produces less greenhouse gas per unit of energy released. For an equivalent amount of heat, burning natural gas produces about 30% less carbon dioxide than burning petroleum and about 45% less than burning coal. Propane gas shares very similar characteristics. The major difficulty in the use of natural gas is transportation and storage because of its low density. The network of natural gas pipelines is limited to high density population areas and is often difficult and always expensive to expand. Where available, natural gas is supplied to homes and it is used for such purposes as cooking, clothes drying, water heating, central heating and cooling. Home or other building heating equipment may include boilers, furnaces, and water heaters. This picture displays the vastness of the construction of a natural gas pipeline.



Other Energy Options: Heating Oil 

– No. 2 Fuel Oil 
 

– Low Viscosity Liquid 
Petroleum 

 
– Heavy Carbon Footprint 

 
– EPA Concerns for Ground 

Water Contamination 
 

– Strict Transport and Storage 
Regulation 

 

Presenter
Presentation Notes
Heating oil, also known in the United States as No. 2 fuel oil and elsewhere as "red diesel", is a low viscosity, liquid petroleum product used to fuel building furnaces or boilers. It is commonly delivered by tank truck to residential, commercial and municipal buildings and stored in above-ground storage tanks located adjacent to buildings or in basements. This energy option is primarily used in the Northeast United States. Heating oil is very similar to diesel fuel and burns with a heavier carbon footprint than propane or natural gas. Leaks from tanks and piping are an environmental concern because of possible contamination of soil and ground water. Various federal and state regulations are in place regarding the proper transportation and storage of heating oil because of these EPA concerns. Many states no longer allow underground fuel oil tanks because of soil and groundwater contamination potential. 	



Other Energy Options: Solar Energy 

– Obtaining Usable Energy from Sun 
– Expensive 
– Dependent on:  

• Daylight 
• Climate 

– Requires Southern or Western 
Exposure 

Presenter
Presentation Notes
Solar energy is the technology of obtaining usable energy from the light of the sun. It is used to generate electricity, to heat water for potable use, and for heating purposes. Although there is an abundance of sunlight available for energy use, with present technologies solar electricity is expensive compared to grid electricity. Additionally, solar power is dependent on daylight and climate. In these conditions solar energy can be supplemented by more dependable forms of energy such as propane. Additionally, solar energy is usually collected using panels. From a residential architectural design perspective, they can be large and bulky. Placement must be towards the south or west, in some cases encompassing whole sides of roofs. If a southern or western exposure is not available due the orientation of a home site, then solar is not an option.



What is Propane? 

The main sources of Liquefied 
Petroleum Gas (LP-gas) are: 
 
– The refining of crude oil, and 
– The processing of natural gas 

from wet gas wells 
 

These two sources are very 
different. But once refined, 
there’s little difference between 
LP-gases processed from these 
sources. 
 

Presenter
Presentation Notes
The main sources of liquefied petroleum gas (LP-gas) are the refining of crude oil and the processing of natural gas from wet gas wells. These two sources are very different. But once refined, there’s little difference between LP-gases processed from those sources.



Where Propane Comes From 

– Abundant Supply in United States 
• 90% Produced in No. America 
• By-product of Oil Refining and Natural Gas Processing 

– Large Infrastructure already in place 
 

Presenter
Presentation Notes
As described previously in this course, propane is a very reliable fuel with the majority of what we use being produced domestically. Propane is one of the many by-products of oil refining and natural gas processing. And with the largest storage capacity in the world, the United States propane supply is abundant. Pipelines, processing facilities, refueling stations, distribution centers and storage facilities already exist across the country, making large capital investments in infrastructure unnecessary. Over 90% of the propane used in the U.S. is produced in North America.



Benefits of Propane:  Cleanliness 

– Clean Burning 
– Non-Toxic 
– Does not Leave Residuals 
– Emits Less Carbon Dioxide 

than 
• Coal 
• Heating Oil 
• Ethanol 

 
Approved Alternative Fuel 
– Clean Air Act of 1990 
– National Energy Policy Act of 

1992 

Presenter
Presentation Notes
Propane has long been recognized as an environmentally friendly energy. It is clean burning, non-toxic, and does not leave residuals. Per pound of fuel consumed, propane emits less than half as much carbon dioxide as coal and almost no sulfur dioxide, as illustrated in the chart to the right. Therefore, the use of propane over coal generated electricity contributes to the lowering of greenhouse gas emissions. According to a report in the Air Conditioning, Heating, and Refrigeration News, conventional electricity generation emits 50% to 60% more greenhouse gas (GHG) emissions than natural gas, with LP gas (propane) only emitting 8% more greenhouse gasses than natural gas, but still 9% - 16% less than fuel oil. Greenhouse gas has been cited by the World LP Gas Association as being the primary cause of global warming. Additionally, propane is an approved alternative fuel listed in both the Clean Air Act of 1990 and the National Energy Policy Act of 1992. Both the clean Air Act of 1990 and National Energy Policy Act of 1992 are cited in LEED for improved building performance. 



Benefits of Propane: Safety 

• Industry’s Highest Priority 
• Remarkable Safety Record 
• Codes and Regulations Developed 

• Internally 
• NFPA 

Safety Features 
• Will not Ignite unless source is 920 

degrees F. 
• Non-toxic 
• Not Harmful to Soil or Ground 

Water 
• Odorant Added to Identify Leaks For more information about 

propane safety click here.  

Presenter
Presentation Notes
Safety is the propane industry’s highest priority and as a result, propane has quite a remarkable safety record. Stringent codes and regulations have been developed internally and through the National Fire Protection Association (NFPA). Statistics compiled by the NFPA indicate that the safest way to heat is with gas. Propane has built-in safety properties and will not ignite when combined with air unless the source of ignition reaches 920｡ F. Propane gas is also nontoxic and produces minimal emissions. It is not harmful to soil or ground water and has an odorant added to identify leaks.

http://buildwithpropane.com/default.aspx?page=whybuild�


Safety:  NFPA Standards 

NFPA 58: Liquefied Petroleum Gas Code 
 

– Adopted in All 50 States 
– Safety Requirements 
– Highway Transportation 
– LP-Gas System 

• Design 
• Construction 
• Installation 
• Operation 

 

Presenter
Presentation Notes
Although the propane industry itself follows stringent guidelines, the National Fire Protection Association (NFPA) publishes the NFPA 58: Liquefied Petroleum Gas Code. It is a code for propane adopted in all 50 states and widely referenced around the globe. This publication is the most trusted source for safety requirements concerning highway transportation of propane and the design, construction, installation, and operation of all LP-Gas systems whether they are for community tanks or single-residential tanks.



Benefits of Propane:  Reliability 

– Desirable when Natural Gas 
not Available 

– Natural Gas Appliances can be 
Easily Converted to Propane 

– Fuel for Stand-by Generators 
– Generators Automatically Start 

when Electricity Fails 
– Fuel Supply kept on Site, 

Independent from Regional 
Pipeline Interruptions 

 

Presenter
Presentation Notes
Propane is a very reliable fuel source and a desirable source of energy when natural gas is not available. Moreover, a poll of home builders conducted in 2006 by the National Association of Home Builders found that 34% of poll participants used underground propane tanks in 2005 for locations that either had partial or no access to natural gas. Most gas burning appliances and heating equipment are manufactured to use either propane or natural gas or can be converted from one type of gas to the other. Additionally, propane can serve as a fuel source for stand-by power generators. A stand-by generator can turn on automatically whenever electricity fails and power all propane and electric appliances temporarily. This is especially important for the 9 million households of hurricane-prone states. A 2006 survey found 48% of adult residents of these states anticipated losing electric service for at least 24 hours at some point that year.



Benefits of Propane: Value 

– Immediate Heat 
– Warm and Even Heat 
– High Efficiency Propane Appliances 

Available 
– Rebates and Tax Incentives Available 
– Short Energy Savings Pay-back Period 
– Long Term Energy Savings 

Presenter
Presentation Notes
Over time, propane costs nearly half as much per BTU as electricity, according to the U.S. Department of Energy. Propane burns hotter and more evenly than many other fuels. Propane appliances have a shorter energy savings payback period – around five years – depending on location and installation factors. This is the time it takes for an appliance to pay for itself via energy savings. For example, upfront costs of high-efficiency propane heating systems are quickly recovered through reduced annual energy bills. Also, tankless water heaters eliminate the cost of the energy lost from maintaining the temperature of water in traditional tank type water heaters.



Propane Energy 
Applications 

Presenter
Presentation Notes
Consumers have many energy options when they build their homes. In this module we will discuss further expand on residential energy options; we will focus on the benefits of propane as a cost-effective, reliable, safe and environmentally friendly energy solution.In terms of environmental cleanliness, for example, the greenhouse gas (GHG) footprint of propane is relatively small compared to other fuels in terms of total emissions and emissions per unit of energy consumed. Propane gas has the lowest emission rate of the major energy sources, with the exception of natural gas.



Residential Propane Applications: Custom Home Building 

60% of Custom Homes Feature Propane 
44% of Custom Homes Feature Underground Storage 

Presenter
Presentation Notes
Custom builders are far more likely to use underground propane tanks, with outdoor living spaces playing a large role in driving use. 60% of the homes built by custom builders surveyed feature propane by preference; 44% of custom builders’ homes feature an underground storage system to fuel outdoor room applications.



Inside the Home: Fireplaces 

Propane Fireplaces 
– Cost-effective Secondary Heat Source 
– 75% Return on Investment 
– Propane Fireplaces and Log Sets up to 100% Efficient  
– Direct vent models approved for use in green building programs   

 
Wood Fireplaces 

– 10% Efficient 
– Reduces Air Quality 

Presenter
Presentation Notes
A fireplace is a cost-effective, secondary heat source that provides the homeowner a 75% return on investment. They make rooms cozier and can heat a large area reducing reliance on a furnace. While a wood-burning fireplace can lose 90% of the heat it generates through the chimney, the propane fireplace and log sets can be up to 100% efficient, with almost all of the heat from the flames targeting the room and home’s residents rather than escaping through a chimney. Wood fireplaces produce side products of smoke, soot, ash, and allergens that pollute the air quality both outside and in the home. Propane fireplaces offer all the ambiance of a wood fire without these negative side effects. There are several different venting options for propane fireplaces that make them versatile for installation in practically any area of the home with minimal installation costs.



Inside the Home: Central Heating Systems  

Furnaces  
– Run in Shorter Intervals 

compared to Electric Heat 
Pumps   

– Warmer Air Discharge at 
registers  

– 10 Year Longer Life Span 
 
 

Hydronic Systems 
– Pump Hot Water Through 

Under Floor Piping to warm 
floors   

– Keeps Warm Air Low 

Presenter
Presentation Notes
Propane furnaces provide up to 25-degree warmer air at the discharge registers and 10 year longer life span than electric heat pumps, all while running in shorter intervals to minimize costs.  Hydronic radiant heating systems pump hot water from a propane boiler through in floor or perimeter tubing systems keeping the warmest air at the floor.



Inside the Home: Water Heaters 

Propane Tankless Water Heaters 
 
– Reduce energy costs 
– Initial investment will typically be 

offset within three years 
– Typically last 20 years or more 
– Use less space than tank type 

water heaters 
– Provide an endless supply of hot 

water 

Presenter
Presentation Notes
Propane tank type water heaters keep water warm with a gas burner and use the same connections, space, and venting as natural gas models. Propane heats water twice as fast as electric and can cost up to a third less to operate over time. Tankless water heaters heat on demand by super-heating the water in a coil past propane burners and flowing it through the hot water plumbing. Here is a list of the benefits of their use: tankless propane water heaters can reduce energy costs for heating water by more than 50%; the initial investment for a tankless propane water heater can typically be offset within three years through lower operating costs; many states offer a rebate on the installation of propane appliances; federal tax credits are available for the installation of most propane tankless water heaters; tankless propane water heaters typically last for 20 years or more; a tankless propane water heater frees up 93% of the space used by a tank type water heater.



Inside the Home: Tank Type Water Heaters 

– Uses Gas Burner Instead of 
Heating Element 

– Utilizes Same  
• Connections 
• Space 
• Venting 

As Natural Gas 
– At least 50 Gallon per Hour 

Water Recovery 
 

Presenter
Presentation Notes
Propane tank type water heaters keep water warm with a gas burner and use the same connections, space, and venting as natural gas models. Propane heats water twice as fast as electric and can cost up to a third less to operate over time.



Inside the Home: Indoor Cooking Appliances 

96% of Chefs Prefer Cooking With 
Gas Benefits: 

• Instant Flames 
• Greater Temperature Control 
• Burners Cool Quickly 

Residential Kitchens 
• Ovens 
• Cooktops 
• Convection Ovens 
• Griddles 
• Grilltops 
• Deep Fryers 

Presenter
Presentation Notes
According to the American Gas Association, 96% of chefs prefer cooking with gas, as propane provides the following benefits: instant gas flames allow cooking without waiting for burners to warm up; propane provides greater control with precise temperature and even heat distribution; propane burners cool quickly, while electric cools slowly, which can overcook food and can also be a safety hazard.Homeowners can equip their custom kitchens with gourmet commercial-grade propane ovens and cooktops, convection ovens, griddles, grill tops, and deep fryers.



Inside the Home:  Propane Generators 

– Keeps electricity available during 
an outage 

– Can be primary energy source 
– Turns on automatically 
– Burns cleaner than diesel 
– More durable than gasoline 
– Runs quietly 
– Propane can be stored without 

deteriorating 
– Cogeneration units provide heat 

and power 

Presenter
Presentation Notes
Propane stand-by generators can keep the electricity going in case of an electrical failure or can even serve as the primary energy source for homes that may not have reliable electric service from the grid. This can be the case as more luxury homes are built farther from municipal power lines and electric power becomes less reliable or completely unavailable.   From their outside location, and receiving their propane from the home’s storage tank, stand-by generators can turn on automatically whenever electricity fails and can provide electric power for all the homeowner’s needs. Propane generators are easy to operate and provide these additional benefits: they burn cleaner than diesel generators; they are more durable than gasoline powered generators; they run quieter, many less than 60 decibels (about the volume of a normal conversation); propane to fuel generators can be stored for long periods of time without deteriorating; cogeneration units provide home heat as well as electrical power.



Outdoor Living 

Outdoor Space = 30% of Home Value 
 

Outdoor Propane Uses 
– Grills 
– Fireplaces 
– Patio Heaters 
– Pool and Spa Heaters 

 
 

Presenter
Presentation Notes
According to Laneventure’s Home Lifestyle Report, two-thirds of respondents believe that a home’s outdoor space represents almost 30% of the total value of the property. Propane provides many solutions for well-designed, comfortable outdoor areas. Propane grills heat and cool quickly, are easy to clean, and are more environmentally friendly than charcoal which releases 105 times more carbon monoxide than propane.Propane fireplaces with weatherproof materials allow homeowners to use outdoor spaces all year long. Patio heaters can be portable or they can be permanently installed. They provide heat for up to a 20-foot radius and can raise the outdoor air temperature between 10 and 30 degrees.Pool and spa heaters burn propane in a combustion chamber and the heat is transferred to the water to maintain water temperature regardless of the weather. They are thermostat controlled, heat quicker than electric, and have an efficiency rating of 70% to 90%.



Commercial Propane Applications 

Restaurants 
– Commercial Kitchens 
– Water heaters 
– Heating systems 

Laundromats 
– Water Heaters 
– Dryers 

Schools  
– Heating Systems 
– Water Heaters 
– Clothes Drying 
– Cooking 

Rural Hospitality 
– Heating, Water Heating,  
– Cooking, Clothes Drying  
– For resorts, golf courses, etc. 

Presenter
Presentation Notes
There are many different ways propane is used in commercial activities. Primary commercial propane markets are restaurants, laundromats, and schools. As previously stated in this course, 96% of chefs prefer cooking with propane and it is widely used in commercial kitchen appliances. Schools employ propane for heating systems, water heaters, clothes drying, and cooking. While laundromats can employ propane water heaters, they can also take advantage of using propane dryers. Propane clothes dryers are 42 percent less expensive to operate than electric dryers. They quickly reach the temperatures needed to dry clothes evenly. They extrude moist heat so they are less likely to discolor fabrics than electric but have the same operation and ventilation requirements as electric.



Propane Availability  
& Storage 

Presenter
Presentation Notes
After completing this section, you will be able to: describe where propane comes from; identify retail propane services; distinguish between community and individual underground tank systems; follow the flow of propane from the tank to the house; describe alternatives when burying a tank is not possible.



Propane Availability and Storage 

Presenter
Presentation Notes
There is a generous supply of propane in the United States. In this module we will discuss how and where this propane can be obtained, as well as the different ways it can be stored for use by the homeowner. Propane storage for residential use can be done for a whole neighborhood, as well as a single homeowner.



Retail Propane Distribution 

Retail Services: 
 

– Residential Service and Filling 
of Tanks 

– Appliance Sales, Installation 
and Service 

– Tank Installation 
– Community Tank Systems 
– Gas Piping Systems 

 

Presenter
Presentation Notes
Propane retailers are trained professionals located all over the country and provide propane service wherever there is a need. Many propane retailers also provide a wide range of related products and services. Some of the services related to home building are listed here: Residential Services: Service and refilling of existing propane tanks. Appliance sales, installation, and service: Sales, delivery and/or installation of propane appliances (i.e., hearth products, heating equipment, water heaters, etc.). Tank installation: Delivery and installation of above ground and underground propane tanks.Community Tank Systems: Installation of central tank systems with piping network to provide metered propane service to communities, subdivisions, etc.Gas piping systems: Installation of new gas piping and service to existing pipe systems.



Community Propane Storage 

• Large Tanks Serve entire 
Communities 

• Usage Metered for Each Home 
• No Tank Refilling by Homeowner 
• Serves All Residential Propane 

Applications, for Example 
• Space Heating 
• Water Heating 

Indoor/Outdoor Cooking 
• Clothes Drying Stand-by 

Generator 
 

Presenter
Presentation Notes
As an alternative to natural gas and electric, some communities are being developed with propane tanks scaled to serve entire communities. For example, an upscale Florida housing community is currently being developed with a residential propane distribution system that will service the 548 planned homes. In this community, the developer has provided the easements for the tanks to be buried and the necessary infrastructure for the local utility. Propane volume remaining in the tank will be tracked remotely with a solar-powered telemetry unit to assure a continuous supply.  Each home will be equipped with a meter to indicate actual usage to bill each resident for. Each home will be equipped with 7 to 12 piped connections to fuel their indoor and outdoor appliances so residents will be able to take advantage of energy efficient tankless water heaters, commercial cooking appliances, and outdoor cooking without ever having to refill a propane cylinder. Additionally, each home will have a propane stand-by generator. This is important to maintain livability during the extended electricity outages that can occur during active hurricane seasons by the gulf coast and southern Atlantic state residents (2007, BPN: Butane Propane News).



Individual Underground Tanks 

Underground Tank: 
 

– Does Not Affect Landscaping 
– Environmentally Friendly 

 
 

Presenter
Presentation Notes
If a homeowner’s community does not offer a community propane tank system, single-family residential homeowners can have an underground propane tank installed, as this is a growing trend. Installing the tank underground allows the owner to utilize propane for indoor and outdoor applications while not affecting the home’s landscape. All that is visible above ground is a small dome for refilling, testing, and servicing. Most importantly, tanks can be buried because propane is environmentally friendly. As such, they are not subject to the Environmental Protection Agency’s underground storage tank regulations.



Typical Residential Underground Propane System 

Four Basic Parts 
– Storage Containers 
– Regulators 
– Vapor Distribution Piping 
– Gas Appliances and Ventilation Systems 

Presenter
Presentation Notes
Regardless of the size and use, all residential propane systems have four basic parts. First, the storage containers are underground tanks that are either single or multiple tanks constructed of heavy steel and painted with a mastic coating to prevent corrosion. Regulators on the tanks regulate gas vapor pressure for appliance use. The first stage regulator is located at the tank. The second stage is located at the entry into the house. Vapor distribution piping routes gas to the house through piping buried at least 18 inches below the surface. Finally, gas appliances and ventilation systems located in the house use propane gas. The owners can purchase the tank or rent it from the propane distributor. 



How Propane Gets to the House 

– Delivered as a Liquid 
– Converts to a Gas Inside the Tank 
– Travels in Gas Pipe to House 
– Multiple Regulation to Appliances 

Presenter
Presentation Notes
Propane is delivered to the homeowner as a liquid and is pumped into the storage tank. The liquid changes to gas vapor before it leaves the tank. The visible portion of the underground tank, the cover, protects the shut-off valve, the regulator, the safety relief valve, and the tank gauge.Propane flows through a gas piping system from the tank to appliances inside and outside the home. The gas piping system commonly used in residential applications is pressure regulated at the tank with gas piping running underground to the home where further pressure regulation is usually needed to meet final appliance pressure requirements. The mounting of the regulator on the outside of the home must be planned with distance requirements from possible ignition sources. Rely on the propane professional installing the underground tank and gas piping system to determine regulator location and other gas piping system requirements.



Residential Above Ground and Mounded Tanks 

Above Ground Tank: 
• Sits on Foundation 
• Painted a Light Color 
• Landscape Options Available 

 

Mounded Tank: 
• Buried at Shallow Depth 
• Covered with Fill Soil 
• Raises above Soil Grade 

 

Presenter
Presentation Notes
There may be times when installing an underground tank is not preferred or is not possible. In these cases, the propane tank can be installed either above ground or mounded. An above ground tank sits on top of the ground on a concrete or other approved foundation. The tank is typically painted a light color to reflect heat and control the pressure inside. There are many landscape options to accommodate an above ground tank so that it blends in with its surroundings. A mounded tank is a possible compromise for a homeowner that has landscaping requirements but digging for an underground tank is not an option. A mounded tank is buried at a very shallow depth of ground and covered with fill soil, forming a raised mound about the existing soil grade.



Underground 
Propane Tanks 

Presenter
Presentation Notes
This section discusses the more in-depth information about underground propane tanks. We will consider all the factors affecting where your tank is buried, how large the tank should be, and why. An additional consideration when working with an underground tank is the location’s climate, as vaporization is affected by the temperature of soil that surrounds the tank.



Underground Tank Location 

Location Conditions: 
 

– Minimum and 
Maximum 
Distance 
Requirements 

 

– Capacity of Tank 
 

– State and Local 
Codes 

Presenter
Presentation Notes
Although the homeowner’s input in choosing a tank location is important, he or she must understand that there are minimum distance requirements for tank placement depending on the neighboring objects, the capacity of the tank, as well as state and local codes. A local propane retailer should assist you in determining the proper underground tank location.



Underground Tank Location: Minimum Distance Requirements 

– Nearest important building. 
– Nearest property line. 
– Exterior source of ignition. 
– Intakes of appliances or 

ventilation systems. 
– Openings to homes that are 

below the level of the relief of 
the valve. 

– Stored trash, hay, or other 
combustible material. 

– Stored flammable liquids. 
– Other propane tanks; multiple 

tank installations. 
– Cesspools, septic tanks, water 

or sewage lines, or any 
underground utility. 

Presenter
Presentation Notes
The following are some of the items that must be considered when deciding on an underground tank location so the location will meet the minimum distance requirements set out in NFPA 58, LP-Gas Code: the nearest important building and the nearest property line; the exterior source of ignition and intakes of appliances or ventilation systems; openings to homes that are below the level of the relief of the valve; stored trash, hay, or other combustible materials or stored flammable liquids; other propane tanks; multiple tank installations and cesspools, septic tanks, water or sewage lines, or any underground utility.



Underground Tank Location:  Delivery and Refills 

– Access for Delivery 
 

– Typically within 75-100 Feet 
of Driveway Access 

 

– Emergency Access Required 

Presenter
Presentation Notes
In addition to the NFPA distance requirements, the underground propane tank must be installed in a location that allows access for delivery and refills. Most bulk propane delivery trucks are equipped with a liquid hose that varies from 75 feet to 150 feet in length. Keeping safety in mind, the area selected must also be available for emergency access as is stated in the NFPA Codes.



Tank Size 

• 100-250 Gallons 
– Low Consumption Applications 

• 500 Gallons 
– Average 4 Bedroom Home 

• 1000+ Gallons 
– Large Homes with Spas and 

Swimming Pools 
 

• Climate Affects Tank Size 
– Soil Temperature 
– Vaporization Capacity 
– Depth of Burial 

 

Presenter
Presentation Notes
Single family homes can be fueled by underground tanks of varying sizes depending on the demand. The following information is a good rule of thumb.100 to 250 gallon underground tanks can be installed for specific low consumption applications such as outdoor rooms or stand by propane generators. 500 gallon underground tanks can adequately accommodate an average all gas four bedroom home. 1000+ gallon underground tanks can fuel very large homes with added features such as heated swimming pools and hot tubs.Regardless of the time of the year, the earth surrounding an underground tank usually remains around 50 degrees Fahrenheit so the vaporization capacity of the tank is stable. The depth of soil frost in cold climates may need to be considered when sizing and installing the underground tank. Let your propane retailer determine the final underground tank size and other installation considerations.



Delivery Frequency Determined by: 
– Usage 
– Climate 
– Tank Size 

 

Tank Size 

Presenter
Presentation Notes
A reliable delivery schedule is important to tank sizing. The frequency in which a customer should receive propane deliveries is determined by usage, climate, and tank size. The local propane retailer will determine a delivery schedule that ensures a continuous supply of propane for the homeowner.



A Note About Vaporization 

Process that converts Liquid Propane 
to Gas 
 

Affected by: 
– Outside Surface of Tank 
– Level of Liquid Propane in Tank 
– Temperature Surrounding Tank 
– Location of Tank 
– Depth of Soil Frost Penetration 

Presenter
Presentation Notes
Vaporization is the important processes occurring within the underground tank that uses heat to convert the liquid propane into the gas that is piped to the home appliances. The following factors affect vaporization: TThe outside surface of the tank; the heat used in vaporization is transferred through tank walls, within the wetted surface area, where the liquid is in contact with the tank. The level of liquid propane in the tank; as propane vaporizes, the decrease in the wetted surface area slows the vaporization rate for the remainder of the liquid.The temperature surrounding the tank; heat is provided by the soil if buried below the level penetrated by frost. The location of the tank; tanks are certified for either above ground or underground installation. The depth of soil frost penetration; care will be taken by the propane retailer in selecting tanks where the anticipated frost depth line is deep. This primarily includes just the northern tier of states.Talk to the homeowner about deliveries, or recommend that they talk to the dealer to understand the schedule and process of refilling and billing. 



Underground Tank Installation 

– Small Area Excavation 
– 500 Gallon Tank=12 ft x 5 ft x 4.5 ft 
– 6 in of sand at bottom 
– Magnesium Anode Bags attached to tank to Prevent Electrolysis 
– Backfilled with Sand and Landscaped 

Presenter
Presentation Notes
Excavation is done on the selected location. It is usually a small area, approximately four feet wide by twelve feet long by five feet deep. A 500 gallon tank installation requires a 12 ft. x 5 ft. x 4.5 ft deep excavation with 6 inches of sand at the bottom of the hole. The tank is placed in the hole and most local or state codes require that magnesium anode bags be attached to the tank to prevent electrolysis from harming the tank. The tank is then backfilled with sand and the area can be landscaped.



Underground Tank Installation  

18 inch Trench Depth for Piping Regulator at the Tank and the House 
 

Only the Top Dome is visible 
 

– Filling Connections 
– Valves 

Presenter
Presentation Notes
Underground propane piping is similar to natural gas. A trench 18 in. deep is usually the local or state code requirement. Atop the pipe riser at the house is a regulator that will connect to the inside piping. Once installed underground tanks are scarcely noticeable except for filling connections and valves which are housed in a small dome protruding just inches about the ground. Standard landscaping is often done around the dome and over the spot where the tank is buried.



A Quick Summary 

• The U.S. uses several energy sources, including electricity, natural gas, 
heating oil, solar, wind turbines, geothermal and propane gas.  
 

• Propane is clean, safe, reliable and more cost effective than some other 
sources of energy.  
 

• Propane is appropriate for single residential, community and 
commercial installations.  
 

• Propane tanks can integrate easily  with the site and building. 
Significantly less infrastructure is required compared other sources.  
 

Presenter
Presentation Notes
Several energy sources are available to U.S. homeowners and businesses. Propane is cleaner, safer, more reliable and more cost effective than some common energy sources. It can be used easily for single-family homes, communities and commercial installations. Propane can be used as the primary or secondary source of energy. It does not require substantial infrastructure because often the propane tank is stored on site. 



Please visit buildwithpropane.com to learn more. 

Thank You for Your Time. 

This concludes the AIA Continuing Education learning unit. Please 
contact us with questions. 

Presenter
Presentation Notes
Thank you for your time and concern about improving the energy efficiency and sustainability of U.S. energy sources. If you have questions, please contact the Propane Education & Research Council for more information. 

http://buildwithpropane.com/�
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