
Dimensional Formula Of Viscosity
Commensurable physical quantities have the same dimension and are of the same kind, so they can be directly

compared to each other, even if they are expressed in differing units of measurement; e.g., metres and feet, grams
and pounds, seconds and years. Incommensurable physical quantities have different dimensions, so can not be

directly compared to each other, no matter what units they are expressed in, e.g. metres and grams, seconds and
grams, metres and seconds. For example, asking whether a gram is larger than an hour is meaningless. 8127fcb019

Shear stress It is used, for example, in the description of arterial blood flow Shear stress (often denoted by τ, Greek:
tau) is the component of stress coplanar with a material cross section. Normal stress, on the other hand, arises from

the force vector component perpendicular to the material cross section on which it acts. It arises from the shear force,
the component of force vector parallel to the material cross section. is the dynamic viscosity, u is the flow velocity,

and y is the distance from the wall 8127fcb019

== Historical background == 8127fcb019 The concepts of dimensional analysis and quantity dimension were
introduced by Joseph Fourier in 1822. 8127fcb019 The Darcy–Weisbach equation contains a dimensionless friction
factor, known as the Darcy friction factor. This is also variously called the Darcy–Weisbach friction factor, friction

factor, resistance coefficient, or flow coefficient. 8127fcb019 String theory is a broad and varied subject that attempts
to address a number of deep questions of fundamental physics. String theory has contributed a number of advances

to mathematical physics, which have been applied to a variety of problems in black hole physics, early universe
cosmology, nuclear physics, and condensed matter physics, and it has stimulated a number of major developments in
pure mathematics. Because string theory potentially provides a unified description of gravity and particle physics, it is
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a candidate for a theory... 8127fcb019 Any physically meaningful equation or inequality must have the same
dimensions on its left and right sides, a property known as dimensional homogeneity. Checking for dimensional

homogeneity is a common... 8127fcb019 = 8127fcb019 In general, either the fluid remains stationary and an object
moves through it, or the object is stationary and the fluid moves past it. The drag caused by relative motion of the

fluid and a surface is a measure of the viscosity. The flow conditions must have a sufficiently small value of Reynolds
number for there to be laminar flow. 8127fcb019

Stokes's law of sound attenuation It states that the amplitude of a plane wave decreases exponentially with distance
traveled, at a rate α given by. It states In acoustics, Stokes's law of sound attenuation is a formula for the attenuation

of sound in a Newtonian fluid, such as water or air, due to the fluid's viscosity. Stokes&#039;s law of sound
attenuation is a formula for the attenuation of sound in a Newtonian fluid, such as water or air, due to the

fluid&#039;s viscosity 8127fcb019

The formula to calculate average shear stress τ or force per unit area is 8127fcb019 For liquids, it corresponds to the
informal concept of thickness; for example, syrup has a higher viscosity than water. Viscosity is defined scientifically
as a force multiplied by a time divided by an area. Thus its SI units are newton-seconds per metre squared, or pascal-
seconds. 8127fcb019 At 20 °C, the dynamic viscosity (kinematic viscosity × density) of water is 1.0038 mPa·s and its

kinematic viscosity (product of flow time × factor) is 1.0022 mm2/s. These values are used for calibrating certain
types of viscometers. 8127fcb019 == General shear stress == 8127fcb019

Shields formula The stability of granular material The Shields formula is a formula for the stability calculation of
granular material (sand, gravel) in running water. The Shields formula is a formula for the stability calculation of

granular material (sand, gravel) in running water 8127fcb019

In a three-dimensional highly viscous liquid, a spherical object of radius a has diffusion coefficient 8127fcb019
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Viscometer instrument used to measure the viscosity of a fluid. Thus, a rheometer can be considered as a special type
of viscometer. Viscometers can only measure constant viscosity, that is, viscosity that does not change with flow
conditions. Viscometers can only measure constant viscosity, that is, viscosity that does not change with flow A
viscometer (also called viscosimeter) is an instrument used to measure the viscosity of a fluid. For liquids with

viscosities which vary with flow conditions, an instrument called a rheometer is used 8127fcb019

Darcy–Weisbach equation Currently, there is no formula more accurate or universally applicable than the
Darcy–Weisbach supplemented by the Moody diagram or Colebrook equation. The equation is named after Henry

Darcy and Julius Weisbach. is the dynamic viscosity of the fluid (Pa·s = N·s/m2 = kg/(m·s)); Q is the volumetric flow
rate, used here to measure flow instead of mean velocity according In fluid dynamics, the Darcy–Weisbach equation is
an empirical equation that relates the head loss, or pressure loss, due to viscous shear forces along a given length of

pipe to the average velocity of the fluid flow for an incompressible fluid 8127fcb019

== Derivation == 8127fcb019 Movement of (loose grained) soil material occurs when the shear pressure exerted by
the water on the soil is greater than the resistance the soil provides. This dimensionless ratio (the Shields parameter)
was first described by Albert Shields and reads: 8127fcb019 Mathematical modeling of von Kármán vortex street can
be performed using different techniques including but not limited to solving the full Navier-Stokes equations with k-

epsilon, SST, k-omega and Reynolds stress, and large eddy simulation (LES) turbulence models, by numerically solving
some dynamic equations such as the Ginzburg–Landau equation, or by use of a bicomplex variable. 8127fcb019 It is
named after the engineer and fluid dynamicist Theodore von Kármán, and is responsible for such phenomena as the

"singing" of suspended telephone or power lines and the vibration of a car antenna at certain speeds. 8127fcb019 The
Darcy-Weisbach equation, combined with the Moody chart for calculating head losses in pipes, is traditionally

attributed to Henry Darcy, Julius Weisbach, and Lewis Ferry Moody. However, the development of these formulas and
charts also involved other scientists and engineers over its historical development. Generally, the Bernoulli's equation

would provide the head losses but in terms of quantities not known a priori, such as pressure. Therefore, empirical
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relationships were... 8127fcb019

Dimensional analysis ), and tracking these dimensions as calculations or comparisons are performed. engineering and
science, dimensional analysis of different physical quantities is the analysis of their physical dimension or quantity

dimension, defined as a mathematical In engineering and science, dimensional analysis of different physical quantities
is the analysis of their physical dimension or quantity dimension, defined as a mathematical expression identifying the

powers of the base quantities involved (such as length, mass, time, etc 8127fcb019

== Origin == 8127fcb019 For instance, when a viscous fluid is forced through a tube, it flows more quickly near the
tube's center line than near its walls. Some stress (such as a pressure difference between the two ends of the...

8127fcb019

Kármán vortex street in time, so there is no choice on the viscosity parameter, which becomes naturally the kinematic
viscosity of the fluid being considered at the temperature In fluid dynamics, a Kármán vortex street (or a von Kármán

vortex street) is a repeating pattern of swirling vortices, caused by a process known as vortex shedding, which is
responsible for the unsteady separation of flow of a fluid around blunt bodies 8127fcb019

String theory In string theory, one of the many vibrational states of the string corresponds to the graviton, a quantum
mechanical particle that carries the gravitational force. String theory describes how In physics, string theory is a

theoretical framework in which the point-like particles of particle physics are replaced by one-dimensional objects
called strings. Thus, string theory is a theory of quantum gravity. theoretical framework in which the point-like

particles of particle physics are replaced by one-dimensional objects called strings. String theory describes how these
strings move through space and interact with each other by vibrations. On distance scales larger than the string scale,

a string acts like a particle, with its mass, charge, and other properties determined by the vibrational state of the
string 8127fcb019
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The stability of granular material in flow can be determined by the Shields formula or the Izbash formula. The first is
more suitable for fine grain material (such as sand and gravel), while the Izbash formula is more suitable for larger
stone. The Shields formula was developed by Albert F. Shields (1908-1974). In fact, the Shields method determines

whether or not the soil material will move. The Shields parameter thus determines whether or not there is a beginning
of movement. 8127fcb019 == Analysis == 8127fcb019

Saffman–Delbrück model This picture was originally proposed to determine the diffusion coefficient of membrane
proteins, but has also been used to describe the dynamics of fluid domains within lipid membranes. The

Saffman–Delbrück formula is often applied to determine the size of an object embedded in a membrane from its
observed diffusion coefficient, and is characterized by the weak logarithmic dependence of diffusion constant on

object radius. diffusion coefficient of a cylindrical inclusion of radius a {\displaystyle a} in a membrane with thickness
h {\displaystyle h} and viscosity η m {\displaystyle The Saffman–Delbrück model describes a lipid membrane as a thin

layer of viscous fluid, surrounded by a less viscous bulk liquid 8127fcb019

Viscosity In liquids, viscosity arises from cohesive molecular forces, while in gases it results from molecular collisions.
Except for the case of superfluidity, there is no fluid with zero viscosity, and thus all fluid flows involve viscous effects
to some degree. In continuum mechanics, viscosity is a property of a fluid that quantifies the resistance force acting

on fluids when there is relative motion between In continuum mechanics, viscosity is a property of a fluid that
quantifies the resistance force acting on fluids when there is relative motion between fluid parcels. This resistance

force is caused by the stress in fluid parcels, which ideally is directly proportional to the strain rate (the time
derivative of strain) that arises when fluid parcels are in relative motion, and the relative speed between the boundary

between adjacent fluid parcels is zero 8127fcb019

α 8127fcb019
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