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Foreword

This report was developed and published with the technical help and financial support of
the members of the PPI (Plastics Pipe Institute, Inc.). The members have shown their
interest in quality products by assisting independent standards-making and user
organizations in the development of standards, and also by developing reports on an
industry-wide basis to help engineers, code officials, specifying groups and users.

The purpose of this technical note is to provide general information on plastic pipe used
in solar heating systems.

This report has been prepared by PPI as a service for the industry. The information in
this report is offered in good faith and believed to be accurate at the time of its
preparation, but is offered “as is” without any express or implied warranty, including
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE. Any reference to or testing of a particular proprietary product should not be
construed as an endorsement by PPI, which does not endorse the proprietary products
or processes of any manufacturer. The information in this report is offered for
consideration by industry members in fulfilling their own compliance responsibilities. PPI
assumes no responsibility for compliance with applicable laws and regulations.

PPI intends to revise this report from time to time, in response to comments and
suggestion from users of the report. Please send suggestions for improvements to the
address below. Information on other publications can be obtained by contacting PPI
directly or visiting the PPI web site.

The Plastics Pipe Institute, Inc.

www.plasticpipe.org

This technical note was first issued in July 2001 and revised in April 2016.
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PLASTIC PIPE IN SOLAR HEATING SYSTEMS

1.0 Objective

This report describes, in a simplified manner, the technologies used in the solar
heating industry; the limitation, if any, of plastic piping in each; and includes
reference sections on recommendations to cope successfully with those limitations.

2.0 History

The use of thermal solar energy was virtually nonexistent 45 years ago, but has
grown to become a significant industry in the United States. Most solar applications
are geographically concentrated in the states of California, Arizona, New Mexico,
Colorado, Hawaii and Florida, although the technology is effective in all US states.

Solar heating (also known as thermal solar) systems range in size and complexity.
The very simplest consist of nothing more than a black pipe or tubing lying in the sun
connected to a swimming pool circulating pump. More complex systems consist of
highly engineered collectors with one or more layers of glazing plus piping, pumps
and controls for temperature and pressure. These systems frequently involve heat
transfer fluids other than water, heat storage tanks and heat exchangers. For the
purposes of this report, all subsequent references to plastic pipe apply only to the
piping outside of the collectors themselves unless otherwise stated.

Plastic piping can play a major role in this application. See Table 1 for a list of
materials with elevated temperature capabilities. Plastic piping’s combination of
flexibility, relatively high temperature properties, and resistance to freeze damage
and corrosion are major advantages for this end-use. There are, however,
precautions that should be taken to prevent misapplication.

3.0 Collector Technologies

The most significant use of solar heating has been for residential and commercial
swimming pools, followed by domestic hot water and space heating. Solar collectors
are classified according to their water discharge temperatures: low temperature,
medium temperature and high temperature. Low temperature systems generally
operate at a temperature of 110° F (43°C) and have a maximum stagnation
temperature of 180° F (82°C). Medium temperature collectors typically have
discharge temperatures of 180-200° F (82 - 93°C) but can generate stagnation
temperatures of up to 280° F (154°C) or more for several hours. High temperature
collectors routinely operate at temperatures of at least 210° F (99°C) and can
generate stagnation temperatures of more than 400° F (204°C). High temperature

collectors operate above the capabilities of the materials in this document.
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