Go Green with Propane:
An Overview of Propane
Gas Systems for Green
Residential Construction SRR
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The Propane Education & Research Council (PERC) sponsors this course provided
by HanleyWood, a Registered Provider 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 are available to
everyone who completes this learning unit.

This program is registered with the AIA/CES for continuing professional education.
As such, it does not include content that may 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, methods, and services will be addressed at
the conclusion of this presentation.
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This presentation is protected by United States and International copyright laws.
Reproduction and distribution of the presentation without written permission of the
sponsor is prohibited. © 2008 Propane Education and Research Council.

In addition, the following organizations have contributed to this course and are
referenced throughout the presentation as appropriate.
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Course Objectives

A 1dentify multiple energy sources,
including propane and identify
the benefits of using propane
instead of other energy options.

A Describe the distribution of
propane and available retail
services.

A Describe residential propane
storage options and applications
for green building.

A Explain the impact of fossil fuels
and electricity on the greenhouse
gas effect.

A ldentify the NAHB Green Building
Standards, LEED for Homes
guidelines and explain the
benefits a homeowner receives
from building a green home with
propane.
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Propane: Green Fuel of
Choice




Other Available Energy Options

A Electricity
A Natural Gas
A Fuel Oil
A Propane as a Hybrid Partner for
A Electricity
A Solar Heating
A Geothermal Heating
A Combined Heat & Power




Other Energy Options: Electricity
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Power Source for Over 120
Years

Primarily Generated with Coal in
U.S.

Distributed through the Grid
Contributes to

A Acid Rain

A Global Warming

A Air Pollution

38% of Al | Countryaos
Emissions
Grid Criticized for

A Outdated Equipment
A Poor Performance
A Fewer Workers
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Primarily Methane
Cleaner Burning Fossil Fuel

Characteristics are Similar to
Propane

Only Available in Population
Dense Areas

A Difficult to Transport and
Store

A Pipelines Expensive to
Expand

Uses in Residential Homes
Include

A Space Heating
A Water Heating
A Cooking

A Clothes Drying
A Stand-by Power




Other Energy Options: Heating Qil

A No. 2 Fuel Oil
A Low Viscosity Liquid Petroleum
A Heavy Carbon Footprint

A EPA Concerns for Ground
Water Contamination

A Strict Transport and Storage
Regulation




Electricity can be:
A Unreliable
A Unavailable
A Expensive

Propane Generators serve as back-up




Solar
A Expensive

A Dependent on Daylight and
Climate

An example of a solar
energy system with

propane as a back up é
energy system.
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Propane as a Hybrid Partner: Geothermal

Geothermal
A Relies on ground or indoor air heat
A Cand6t keep up with heavy | oad

Information about Geothermal Heat Pumps provided by the U.S.
Department of Energy, Energy Efficiency and Renewable Energy.
http://wwwl.eere.energy.gov/geothermal/heatpumps.html



http://www1.eere.energy.gov/geothermal/heatpumps.html

Propane as a Hybrid Partner: Combined Heat and Power

How Cogeneration Works:

Buffer Tanks
for Heat
Storage
(Can also be
a single tank)

Heat
Exchanger

Onsite Power Consumption

Basics of Micro CHP:

The concept of Combined Heat
and Power Is very basic. A liquid
cooled intemal combustion
engine generates heat which

is pumped through a heat
exchanger and subsequently
used for domestic use

In addition, a generator is detven
by the engine and provides
power for on-site electrical
consumption

More than go% of the energy as
heat and electricity is utilized,
with CO2 emissions 709 below a
coal fired power plant

CHP Information and illustration provided by Marathon Engine Systems. Used with permission.



A Majority produced domestically
A Abundant supply
A Infrastructure already exists




Retail Propane Services

A Residential & Commercial Services

A Service and Filling of Existing
Tanks

A Service of Energy Systems

A Portable cylinder refill, Exchange,
and Repair

A Cylinder Exchange Program

A Tank Installation

A Click here for retail services in your zip
code.



http://www.usepropane.com/find/

Propane Reduces
Greenhouse Gas
Emissions




Greenhouse Gas Effect and Climate Change

A Greenhouse gases keep the Earth at a comfortable temperature
A Increasing concentrations of greenhouse gases lead to climate change

Solar Radiation Directly radiated
absorbed by Earth from surface
A
|
Greenhouse gas |

absorbtion
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Carbon Dioxide and Greenhouse Gases

A Federal regulation of GHG is increasing
A Carbon Dioxide is the most prevalent GHG
A Carbon footprint is a good comparison between fuels

Carbon Dioxide Released Per BTU

Fuel Type Kg CO, per million BTU
Natural Gas (methane) 52.8
LPG 52.7
Ethanol (E85) 66.6
Motor Gasoline 70.5
Kerosene 70.7
Distillation Fuel (diesel) 72.5
Residual Fuel (heavy fuel oil) 78.6
Bituminous Coal 92.1
ggtiLrJnF;aéeEs: bDag(IaE(;j i)gg(;hemical composition of the fuel with 99percent combustion.




A Propane is not a direct greenhouse gas

A No evidence of global climate impact from propane emissions

A GHG footprint of LPG is relatively small

Emissions for Various Fuels
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Onsite and Offsite Emissions

On-Site Emissions: Indirect or Off-Site Emissions

Emissions released at the location Emissions released at the location where
where the energy is consumed. the energy is generated.

Shares of U.5. Energy
Consumption (2005)

(Total: 78,742 trilion Bta)

Shares of Energy-Related

Greenhouse Gas Emissions (2005)

(Totak $,751 million MT (0,)
Gasoline LPG .
20% 1.53% Gasoline LPG
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(Diesel) | Disillte 0 (el
1.1% = 0% ‘?;‘;ﬁ’ 26.4%
Other Othet
Petroleum Petroleum
9.1% 9.4%

"';‘:;f“ NateralGas 203%  Source: EPA 2007



Tankless water heaters are

T To To To I

Durable
Long-Lasting
Compact

Largely recyclable

Largely made from recycled
materials



