
ebo kunze |   industriedesign im Dentel 17      72639 Neuffen     07025-844644     ebo.kunze@t-online.de

blood sheer stress

170724

1

this text is a little bit confusing

and not really correct.

I‘d like to get show you a more

demonstrative model…
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This is a piece of soft cellular rubber

with a circular hole.
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This is a piece of soft cellular rubber

with a circular hole.

Pulling the opposite corners, 

you see the effect of the force (or of the tension) 

on the deformation of the hole.

To create the same effect, 

you can push the other corners as well..
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The same effect on a laminar blood flow

bloodflow
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The same effect on a lamiar blood flow inside the tube.

The blood sticks to the wall of the tube.

The velocity is zero.

More distance to the wall means more velocity of the blood.

bloodflow
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The same effect on a lamiar blood flow inside the tube.

The blood sticks to the wall of the tube.

The velocity is zero.

More distance to the wall means more velocity of the blood.

But this increase is not linear.

In the center of the tube the velocity has its maximum.

bloodflow
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back to the formula:

Ro (loop radius in the center of the tube)

and

R (inner radius of the tube)

are parameters of the geometry of the tube.

unit is [m] (Meter)
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ω is the angular velocity.

unit is [            ]

(rad is only a number, like rounds…)

and what the hell is rad (radiant)??

the animation works only in presentation mode !!

rad

s

2π Ro is the periphery of the tube

π

1 round (2π rad)

per minute (60 s)

is the same as: 

2π rad

60 s
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π

µ is the dynamic viscosity of blood.

It is a material specific constant,

which describes

the thickness of a fluid 

and its ability to flow…

again the model:
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you take a surface

with a certain dimension,

a fluid (the blood)

and a reference surface.

It takes a certain force to slide the

parallel surfaces depending on the fluid.

If the fluid is thick, the force is higher than

if you take a very liquid fluid.

Unit of force is [ N ]  Newton

unit of the surface is squaremeter [ m²]

N per m² is used also for pressure:

another name for the same is Pa (Pascal)

or 1/1000 is mPa (milli Pascal)

(you‘ve already heard this in the weatherreport)

And the whole effect of dynamic viscosity

(it moves: time is relevant)

is measured with the unit [Pa·s]

bloodflow

Dynamic Viscosity
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the dynamic viscosity of blood

depends on its temperature.
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now all components together:

2π Ro (in m, 1 mm = 0,001 m)  the periphery of the loop

the circular velocity

ω (in rounds / second ,  1 Rpm = 1 / 60s)

the dynamic viscosity

µ  (in Pa · s  , 1/1000 Pa = 1 mPa)

and R (in m, 1 mm = 0,001 m)

to check the whole equation, you fill in only the units

without dimension number:

done


