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this thesis studies the effects of superplasticizers polyacrylate latexes and asphalt
emulsions which differ in molecular particle size from nanometers to microns on
the rheological properties of fresh cement pastes fcps as well as the action
mechanisms involved it systematically investigates the rheological properties and
microstructure of cement based materials and elucidates the adsorption behaviors
of polycarboxylate polymers with different functional groups and their effects on
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cement hydration moreover it reveals how the working mechanism of naphthalene
sulfonate formaldehyde nsf differs from that of polycarboxylate ether based pce
superplasticizers lastly it develops a conceptual microstructure model and two
rheological equations these findings lend theoretical support to the development of
new chemical admixtures and new higher performance cement based composites

a step by step guide to developing innovative computational tools for shallow
geothermal systems geothermal heat is a viable source of energy and its
environmental impact in terms of co2 emissions is significantly lower than
conventional fossil fuels shallow geothermal systems are increasingly utilized for
heating and cooling of buildings and greenhouses however their utilization is
inconsistent with the enormous amount of energy available underneath the surface
of the earth projects of this nature are not getting the public support they deserve
because of the uncertainties associated with them and this can primarily be
attributed to the lack of appropriate computational tools necessary to carry out
effective designs and analyses for this energy field to have a better competitive
position in the renewable energy market it is vital that engineers acquire
computational tools which are accurate versatile and efficient this book aims at
attaining such tools this book addresses computational modeling of shallow
geothermal systems in considerable detail and provides researchers and
developers in computational mechanics geosciences geology and geothermal
engineering with the means to develop computational tools capable of modeling
the complicated nature of heat flow in shallow geothermal systems in rather
straightforward methodologies coupled conduction convection models for heat
flow in borehole heat exchangers and the surrounding soil mass are formulated and
solved using analytical semi analytical and numerical methods background theories
enhanced by numerical examples necessary for formulating the models and
conducting the solutions are thoroughly addressed the book emphasizes two main
aspects mathematical modeling and computational procedures in geothermics
both aspects are considerably challenging because of the involved geometry and
physical processes however they are highly stimulating and inspiring a good
combination of mathematical modeling and computational procedures can greatly
reduce the computational efforts this book thoroughly treats this issue and
introduces step by step methodologies for developing innovative computational
models which are both rigorous and computationally efficient

this book reflects more than three decades of research on cellular automata ca and
nearly a decade of work on the application of ca to model biological strings which
forms the foundation of a new kind of computational biology pioneered by the start
up carlbio after a brief introduction on cellular automata ca theory and functional
biology it reports on the modeling of basic biological strings with ca starting with
the basic nucleotides leading to codon and anti codon ca models it derives a more
involved ca model of dna rna the entire translation process for amino acid formation
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and the evolution of protein to its unique structure and function in subsequent
chapters the interaction of proteins with other bio molecules is also modeled the
only prior knowledge assumed necessary is an undergraduate knowledge of
computer programming and biology the book adopts a hands on do it yourself
approach to enable readers to apply the method provided to derive the ca rules
and comprehend how these are related to the physical rules observed in biology in
a single framework the authors have presented two branches of science
computation and biology instead of rigorous molecular dynamics modeling which
the authors describe as a bottoms up model or relying on the top down new age
artificial intelligence ai and machine language ml that depends on extensive
availability of quality data this book takes the best from both the top down and
bottoms up approaches and establishes how the behavior of complex molecules is
represented in ca the ca rules are derived from the basic knowledge of molecular
interaction and construction observed in biological world but mapped to a few
subset of known results to derive and predict results this book is useful for students
researchers and industry practitioners who want to explore modeling and
simulation of the physical world complex systems from a different perspective it
raises the inevitable the question are life and the universe nothing but a collection

of continuous systems processing information
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