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Introduction

«

A large number of pipes in DH systems are close to the service lifetime
limit according the design for 30 years thus utilities have to think about
maintenance strategies.

The transformation of DH systems towards renewable energy sources
adds unknown additional loads.

Service life analysis and life time predictions of buried pipes is described
in EN 253, EN 448 and EN 13941.

The main focus according the standards and recommendations is on the
fatigue of the steel service pipe and the deterioration of the shear
strength of foam.

The findings of Swedish and German researchers have led to complete
deletion of the accelerated ageing test of DH pipes in the European
Standard EN 253 because extrapolation from high temperatures to
operating temperatures is not valid.
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Combined loads " Cyclictemperature foads
» Cyclic mechanical loads.
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Test setup
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Test setup

v" Two pipes with rings are;

= Connected to the heating apparatus
and aged at 130 and 140 °C

= Periodically loaded in axial direction
0-20 KN

v Two pipes are heated at 130 and 140
°C (without mechanical load)

v" One reference pipe is kept at room
temperature for measurements

v" One spare pipe at room temperature.
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Adhesion strength (%)
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Conclusions

* 4th generation pipelines (solar circuit) are susceptible to greater
accumulated damage, requiring proper consideration in the design
phase.

* Alarge measuring time interval in the temperature data may lead
to an underestimation of the number of full temperature cycles,
and associated fatigue damage, depending on the particular
operating conditions of the DH pipes.

* Synergistic effects in degradation of foam in accelerated ageing
test due to combined effects of temperature and mechanical loads

are evident.
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