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Lukáš Likavčan – Introduction to Comparative PlanetologyBlood Flow Models A Comparative
The two-compartment model has been widely known as a tool for kinetic urea modeling in hemodialysis. On the other hand the Regional Blood Flow (RBF)
model, based on the flows transporting the marker toxin, seems to be another attractive solution. Both models correctly show the rebound effect and may
be tuned to the experimental data.
Flow Based Two-Compartment Models - A Comparative ...
Two-Fluid Mathematical Models for Blood Flow in Stenosed Arteries: A Comparative Study D. S. Sankar and Ahmad Izani Md. Ismail School of Mathematical
Sciences, University Science Malaysia, 11800 Penang, Malaysia Correspondence should be addressed to D. S. Sankar, sankar ds@yahoo.co.in
Two-Fluid Mathematical Models for Blood Flow in Stenosed ...
Blood flow models The unsteady entry blood flow in a 90ocurved tube is numerically and experimentally investigated by comparing the Newtonian and
nonâ€“Newtonian blood models. For modelling purpose, non-Newtonian nature of blood flow is considered. Both numerical and experimental results are in
good agreement.
Blood Flow in Human Arterial System-A Review - ScienceDirect
dimensional global models of blood circulation. We will explain the main ideas of this approach and will present some examples of its application.
Keywords and phrases: blood rheology, shear thinning, viscoelasticity, dissipative particle dynamics, global circulation Mathematics Subject Classi
cation: 92C35, 76A10, 76M12, 76Z05, 70-08, 35L40 1.
Methods of Blood Flow Modelling
We compare the predictive capability of two mathematical models for red blood cells (RBCs) focusing on blood flow in capillaries and arterioles. Both
RBC models as well as their corresponding blood flows are based on the dissipative particle dynamics (DPD) method, a coarse-grained molecular dynamics
approach.
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Predicting dynamics and rheology of blood flow: A ...
We compare the predictive capability of two mathematical models for red blood cells (RBCs) focusing on blood flow in capillaries and arterioles. Both
RBC models as well as their corresponding blood flows are based on the dissipative particle dynamics (DPD) method, a coarse-grained molecular dynamics
approach.
Predicting dynamics and rheology of blood flow: A ...
Modeling of Non- Newtonian Fluid for Blood Flow in Stenosed Arteries; A Comparative Study By Mohammed Musad University of Aden, Yemen Abstract - In this
paper the mathematical model have been developed for the computation of pressure gradient, viscosity, yield stress and wall shear stress and the
influence of stenosis in the
Modeling of Non- Newtonian Fluid for Blood Flow in ...
We compare results from numerical simulations of pulsatile blood flow in two patient-specific intracranial arterial networksusing one-dimensional (1D)
and three-dimensional (3D) models. Specifically, we focus on the pressure and flowrate distribution at different segments of the network computed by the
two models.
Modeling Blood Flow Circulation in Intracranial Arterial ...
3D computer model Wall shear stress distribution (CFD) Experimental Measurement & Modelling. The difficulties of direct measurement of blood flow invivo US MRI ... – The blood flow pattern in anuerysm – The pressure and stress to blood vessel wall – Evaluation of New device.
Fluid Dynamics of Blood Flow – Modelling & Simulation
Our work is intended to address how different blood properties and flow conditions within medical devices affect blood cell damage by developing
different engineering models and flow systems to...
Fluid Dynamics Laboratory | FDA
In the present study, we evaluated the effect of non-Newtonian blood properties on hemodynamics in the idealized 90 ∘-bifurcation model, using Newtonian
and non-Newtonian fluids and different flow rate ratios between the parent artery and its branch. The proposed Local viscosity model was employed for
high-precision representation of blood ...
NEWTONIAN AND NON-NEWTONIAN BLOOD FLOW AT A 90 ...
It is concluded that the flow patterns of Newtonian and non-Newtonian blood models are similar, but the non-Newtonian nature of blood caused a
significant increase in wall Shear Stress (WSS) patterns. It is very difficult to observe the quantitative information of hemodynamic profiles like flow
parameters, wall pressure and WSS in vivo.
Non-Newtonian and Newtonian blood flow in human aorta: A ...
An effective model of blood flow in capillary beds. Acosta S(1), Penny DJ(2), Rusin CG(3). Author information: (1)Department of Pediatrics - Cardiology,
Baylor College of Medicine, Houston TX, USA; Department of Pediatric Medicine - Cardiology, Texas Children's Hospital, Houston TX, USA.
An effective model of blood flow in capillary beds.
The aim of this study is to characterize the aortic blood flow in a silicone model of a pathological aorta with ascending aneurysm, to analyze the
differences in the blood flow pattern compared to a healthy aortic model, and to single out possible blood flow characteristics measurable using phase
contrast magnetic resonance imaging (MRI) that could serve as indicators for aneurysm severity.
Blood flow patterns and pressure loss in the ascending ...
Comparative Epidermal Thickness and Number of Cell Layers from the Back of Nine Species. Monteiro-Riviere et al. Interspecies and interegional analysis
of the comparative histological thickness & laser Doppler blood f low measurements at five cutaneous sites in nine species. Journal of Investigative
Dermatology 95:582- 586, 1990.
Introduction to the Comparative Anatomical Factors ...
In this paper a family of one-dimensional nonlinear systems which model the blood pulse propagation in compliant arteries is presented and investigated.
They are obtained by averaging the Navier-Stokes equation on each section of an arterial vessel and using simplified models for the vessel compliance.
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Different differential operators arise depending on the simplifications made on the ...
One-dimensional models for blood flow in arteries ...
Comparative Study of Viscoelastic Arterial Wall Models in Nonlinear One-Dimensional Finite Element Simulations of Blood Flow. Journal of Biomechanical
Engineering, Vol. 133, Issue. 8, Journal of Biomechanical Engineering, Vol. 133, Issue. 8,
A wave propagation model of blood flow in large vessels ...
The results of our study indicated that pulsatile assist produced superior circulation in the kidney, and the microcirculation on the cell level was
superior as well in early treatment of acute left heart failure. PMID: 9212968 [Indexed for MEDLINE] Publication Types: Comparative Study; MeSH terms.
Animals; Blood Pressure/physiology* Blood Urea ...
Renal circulation and cellular metabolism during left ...
The model is validated by using clinically measured values of retinal blood flow and velocity. The model simulations for six theoretical patients with
high, normal, and low BP (HBP-, NBP-, LBP-) and functional or absent AR (-wAR, -woAR) are compared with clinical data.

It is well known that blood vessels exhibit viscoelastic properties. Vessel wall viscoelasticity is an important source of physical damping and
dissipation in the cardiovascular system. There is a growing need to incorporate viscoelasticity of arteries in computational models of blood flow which
are utilized for applications such as disease research, treatment planning and medical device evaluation. However, thus far the use of viscoelastic wall
properties in blood flow modeling has been limited. As part of the present work, arterial wall viscoelasticity was incorporated into two computational
models of blood flow: (1) a nonlinear one-dimensional (1-D) model and (2) a three-dimensional (3-D) fluid-solid interaction (FSI) model of blood flow.
1-D blood flow model: In blood flow simulations different viscoelastic wall models may produce significantly different flow, pressure and wall
deformation solutions. To highlight these differences a novel comparative study of two viscoelastic wall models and an elastic model is presented in
this work. The wall models were incorporated in a nonlinear 1-D model of blood flow, which was solved using a space-time finite element method. The
comparative study involved the following applications: (i) Wave propagation in an idealized vessel with reflection-free outflow boundary condition; (ii)
Carotid artery model with non-periodic boundary conditions; (iii) Subject-specific abdominal aorta model under rest and exercise conditions. 3-D FSI
blood flow model: 3-D blood flow models enable physiologic simulations in complex, subject-specific anatomies. In the present work, a viscoelastic
constitutive relationship for the arterial wall was incorporated in the 3-D Coupled Momentum Method for Fluid-Solid Interaction problems (CMM-FSI).
Results in an idealized carotid artery stenosis geometry show that higher frequency components of flow rate, pressure and vessel wall motion are damped
in the viscoelastic case. These results indicate that the dissipative nature of viscoelastic wall properties has an important impact in 3-D simulations
of blood flow. Future work will include simulations of blood flow in patient-specific geometries such as aortic coarctation (a congenital disease) to
assess the impact of wall viscoelasticity in clinically relevant scenarios. In the present work, arterial viscoelasticity has been incorporated in 1-D
and 3-D computational models of blood flow. The biomechanical effects of wall viscoelasticity have been investigated through idealized and subjectspecific blood flow simulations. These contributions are significant and suggest the potential importance of wall viscoelasticity in blood flow
simulations for clinically relevant applications.
Part medicine, part biology, and part engineering, biomedicine and bioengineering are by their nature hybrid disciplines. To make these disciplines
work, engineers need to speak "medicine," and clinicians and scientists need to speak "engineering." Building a bridge between these two worlds,
Biofluid Mechanics: The Human Circulation integrates fluid and solid mechanics relationships and cardiovascular physiology. The book focuses on blood
rheology, steady and unsteady flow models in the arterial circulation, and fluid mechanics through native heart valves. The authors delineate the
relationship between fluid mechanics and the development of arterial diseases in the coronary, carotid, and ileo-femoral arteries. They go on to
elucidate methods used to evaluate the design of circulatory implants such as artificial heart valves, stents, and vascular grafts. The book covers
design requirements for the development of an ideal artificial valve, including a discussion of the currently available mechanical and bioprosthetic
valves. It concludes with a detailed description of common fluid mechanical measurements used for diagnosing arterial and valvular diseases as well as
research studies that examine the possible interactions between hemodynamics and arterial disease. Drawing on a wide range of material, the authors
cover both theory and practical applications. The book breaks down fluid mechanics into key definitions and specific properties and then uses these
pieces to construct a solid foundation for analyzing biofluid mechanics in both normal and diseased conditions.
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This book traces the development of the basic concepts in cardiovascular physiology in the light of the accumulated experimental and clinical evidence
and, rather than making the findings fit the standard pressure-propulsion mold, let the phenomena ‘speak for themselves’. It starts by considering the
early embryonic circulation, where blood passes through the valveless tube heart at a rate that surpasses the contractions of its walls, suggesting that
the blood is not propelled by the heart, but possesses its own motive force, tightly coupled to the metabolic demands of the tissues. Rather than being
an organ of propulsion, the heart, on the contrary, serves as a damming-up organ, generating pressure by rhythmically impeding the flow of blood. The
validity of this model is then confirmed by comparing the key developmental stages of the cardiovascular system in the invertebrates, the insects and
across the vertebrate taxa. The salient morphological and histological features of the myocardium are reviewed with particular reference to the vortex.
The complex, energy-dissipating intracardiac flow-patterns likewise suggest that the heart functions as an organ of impedance, whose energy consumption
closely matches the generated pressure, but not its throughput. Attention is then turned to the regulation of cardiac output and to the arguments
advanced by proponents of the ‘left ventricular’ and of the ‘venous return’ models of circulation. Hyperdynamic states occurring in arteriovenous
fistulas and congenital heart defects, where communication exists between the systemic and pulmonary circuits at the level of atria or the ventricles,
demonstrate that, once the heart is unable to impede the flow of blood, reactive changes occur in the pulmonary and systemic circulations, leading to
pulmonary hypertension and Eisenmenger syndrome. Finally, the key points of the nook are summarized in the context of blood as a ‘liquid organ’ with
autonomous movement.
Mathematical models and numerical simulations can aid the understanding of physiological and pathological processes. This book offers a mathematically
sound and up-to-date foundation to the training of researchers and serves as a useful reference for the development of mathematical models and numerical
simulation codes.
Blood, the most significant biological fluids plays a very vital role in the human mechanism, in terms of supplying the required nutrients to different
parts of the human body, removing waste products and defending the body against infection through the action of antibodies. Therefore, it is imperative
that blood flow must be studied in great detail. Hemodynamic analysis of blood flow in vascular beds and prosthetic devices requires the rheological
behavior of blood to be characterized through appropriate constitutive equations relating the stress to deformation and rate of deformation. Numerical
simulations, although not very accurate, provide an excellent alternative around this difficulty. As part of the preliminary studies, the Newtonian
model of blood was assumed, and wall shear stresses have been plotted at certain critical points. Profiles of wall shear stress were then compared with
the experimental results of Ku and Giddens. A numerical investigation of blood flow in stenosed carotid artery of the human body is presented in this
thesis. Using a three-dimensional computational model of the stenosis, simulations were performed to capture the Non-Newtonian behavior of blood. The
flow is considered as being pulsatile, with appropriate realistic boundary conditions. A shear thinning model (Carreau's) and a visco-elastic model
(Yeleswarapu's Olydroyd-B model) have been employed to predict wall shear stress for the case of a healthy carotid artery and two cases of stenosed
carotid artery models (50% and 90% stenosed carotid artery). From these simulation results, it was observed that wall shear stresses predicted by the
models at certain critical points are different. Recirculation zones, flow separation and associated negative wall shear stress were observed in certain
cases. The electronic version of this dissertation is accessible from http://hdl.handle.net/1969.1/151909
Biomechanical Modeling of the Cardiovascular System brings together the challenges and experiences of academic scientists, leading engineers, industry
researchers and students to enable them to analyse results of all aspects of biomechanics and biomedical engineering. It also provides a springboard to
discuss the practical challenges and to propose solutions on this complex subject.
Proceedings of the 2nd International Symposium Biofluid Mechanics and Biorheology. June 25-28, 1989, Munich
During the last years computational methods lead to new approaches that can be applied within medical practice. Based on the tremendous advances in
medical imaging and high-performance computing, virtual testing is able to help in medical decision processes or implant designs. Current challenges in
medicine and engineering are related to the application of computational methods to clinical medicine and the study of biological systems at different
scales. Additionally manufacturers will be able to use computational tools and methods to predict the performance of their medical devices in virtual
patients. The physical and animal testing procedures could be reduced by virtual prototyping of medical devices. Here simulations can enhance the
performance of alternate device designs for a range of virtual patients. This will lead to a refinement of designs and to safer products. This book
summarizes different aspects of approaches to enhance function, production, initialization and complications of different types of implants and related
topics.
Research centering on blood flow in the heart continues to hold an important position, especially since a better understanding of the subject may help
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reduce the incidence of coronary arterial disease and heart attacks. This book summarizes recent advances in the field; it is the product of fruitful
cooperation among international scientists who met in Japan in May, 1990 to discuss the regulation of coronary blood flow.
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