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Abstract

Climate change has increased the global temperature and consequently affects the design
and operation of pipeline systems, particularly polyvinyl chloride (PVC) pipes. PVC pipes are widely
used in water supply, drainage, and infrastructure systems due to their light weight, corrosion
resistance, and potential service life of more than 100 years. This article aims to evaluate the impact
of temperature from solar radiation on the properties of PVC pipes in the context of Thailand and
to propose appropriate design guidelines under elevated temperature conditions.

The study covers the properties and standards of PVC-U, PVC-M, and PVC-O pipes; design

under steady internal pressure, transient pressure, and fatigsue due to cyclic loading; as well as the
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use of heat transfer equations to estimate PVC pipe temperature at an ambient air temperature of
40°C under two scenarios: 1) an empty pipe without water, and 2) a pipe filled with stagnant water.
The results show that PVC pipes can heat up to an equilibrium temperature of 59°C within 8-11
minutes in the empty- pipe case, and within 27- 37 minutes when filled with water, which
approaches the recommended maximum operating temperatures (60°C for PVC-U/M and 45°C for
PVC-O).

The findings indicate that the use of PVC pipes in Thailand may experience actual operating
temperatures exceeding standard maximum limits, especially during storage, transportationy and
installation. It is therefore proposed that the design of PVC pipe’systems must consider temperature
in conjunction with pressure, and incorporate méasures to reduce solar heatrexposure, such as
placing pipes in shaded areas or buryine,them,~Ihis is,particularly criticadh fonPVC-O pipes, which
may undergo irreversible changes in molecutar-structure when exposed-totemperatures above the
specified limit, leading to a permanent feduction in strength andservice life, even after cooling.

Keywords: PVC pipe, pressure, heatytemperature
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