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Blood Flow Laminar And Turbulent
Laminar (silent) if all blood flow were laminar information could

not be obtained from the heart with stethoscope

If increase the velocity of the fluid in the tube by reduction the radius it
will reach the critical velocity V¢, when laminar flow change into turbulent
flow. The critical velocity will be lower if there is restriction or obstruction
inthetube.

Osborne Rynold studied the property in

1883 Vc = kn/pR

R ; radius of thetube
K ; constant 1000 for many fluid

For aorta has radius = 1 cm in adults

Ve = (11000 ) (4 x 10 ®pas )/ (103 kg /cm3) ( 10°m ) =04 m /s
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Figure 7-3: effect of gradual tapering of tube on velocity



The Physics Of Some Cardiovascular Diseases
Work load of heart increases
by ;
1- Hypertension
2- Tachycardia

Disease

1- Heart attack, caused by blockage one or more arteries of the heart muscle.

person has heart attach may still have normal ECG.

2- Congestive heart failure, characterized by enlargement of the heart
and reduction in the ability of the heart to provide adequate circulation.
Medical treatment of congestive heart failure help to reduce the work load on
the heart.
3- Heartvalve defects are of two types, the valve either does not open enough

(stenosis) or it does not close well enough (insufficiency)

The Physics OF Cardiovascular Diseases Involving In The Blood Vessels

1- A more common vessel problems is the formation sclerotic plaques on
the wall of the artery, increase the velocity in that region with a
decrease in wall pressure because of Bernoulli effect.

2- If the valve defective and let the blood run back down it will pool in

the vein, and the vein will become varicose.



The viscosity of blood depends on temperature change from (37-0) increases
the velocity ofblood byafactor 2.5 in addition to viscosity |,

other factors affect the flow of blood in the vessel; the pressure
difference from one end to the other, the length of the vessel, and its

radius.

Poiseulle’s law stats that the flow of a given tube depends on the pressure
difference fromoneendto the other P1-P2,the lengthofthetube L,the
radius R and viscosity of blood.

Flow rate = (P1- P1L) (1 /8 ) (1 n) (R4 /L)

If radius is doubled the flow rate increases by 24 or by 16. This law
applies to the rigid tubes of constant radius, since the major arteries have
elastic walls and expand slightly at each heartbeat, so blood does not obey

this law exactly

in addition the blood viscosity changes slightly with flow rate, however
this effect isnegligible.

Adisease clinically causes varicose vein, these enlarged surface veins inthe
legs results from a failure of the one way valves in the veins.

The pressureinthe legveinisabout 90 mmHg (115cmofblood) duetoa
column of blood above it.

The slandered treatment for varicose veins is surgical removal of offending
vessels. There are usually adequate parallel veins to carry the blood back to the

heart.






