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This book introduces novel methods for leak and blockage detection in
pipelines. The leak happens as a result of ageing pipelines or extreme
pressure forced by operational error or valve rapid variation. Many
factors influence blockage formation in pipes like wax deposition that
leads to the formation and eventual growth of solid layers and
deposition of suspended solid particles in the fluids. In this book,
initially, different categories of leak detection are overviewed.
Afterwards, the observability and controllability of pipeline systems are
analysed. Control variables can be usually presented by pressure and
flow rates at the start and end points of the pipe. Different cases are
considered based on the selection of control variables to model the
system. Several theorems are presented to test the observability and
controllability of the system. In this book, the leakage flow in the
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pipelines is studied numerically to find the relationship between
leakage flow and pressure difference. Removing leakage completely is
almost impossible; hence, the development of a formal systematic
leakage control policy is the most reliable approach to reducing
leakage rates.
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This book documents timely and systematically marvelous fossils
(plants and sporopollen) related to the biggest mass extinction of the
Permian–Triassic transition. Numerous beautiful pictures and
comprehensive records on the plants of this unique and critical interval
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of geohistory are presented in this book. It greatly contributes to
understanding of the Permian–Triassic plant diversity and evolution. For
geologists, it is important to understand the Permian–Triassic crisis,
and for students, it is attractive to learn about the plants’ response to
palaeoclimatic changes.


