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Cavitation GN(	�MF	7B

Cavitation damage on a 16-mm by 23-mm 
aluminum sample tested at 60 m/s for 2.5 hours. 
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تqqMر Pشا0 منجر به تqqMر حجم h ل/� تqqMر چ]الo سqا\ مo :و,
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Natural convection over a 
woman’s hand.
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Some consequences of surface tension: 
(a) drops of water beading up on a leaf, 
(b) a water strider sitting on top of the 
surface of water, 
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oشش سطحW ̀وmمف VمW به dشا0 ,�*[ حبا� صابوP Nsمحاسبه �*ت



capillary effect L:ENMGم #��

::ر%
)cohesive forces(نqرnh جا.به هم جن6 

)adhesive forces(نqرnh چسبندگo غqرهمجن6 

cohesive forces > adhesive forcescohesive forces <  adhesive forces
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EXAMPLE 2? The Capillary Rise of Water in a Tube
A 0.6-mm-diameter glass tube is inserted into water at 20°C in a cup.
Determine the capillary rise of water in the tube (Fig. 2–39).

Discussion Note that if the tube diameter were 1 cm, the capillary rise would be 0.3 mm,
which is hardly noticeable to the eye. Actually, the capillary rise in a large-diameter tube
occurs only at the rim. The center does not rise at all. Therefore, the capillary effect can be
ignored for large-diameter tubes.
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Viscosity لزجت
�صطXاh0, UنVp o سqا\

سqا\ غلEq تر لزجتر
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م�oاqpنترهاprnهسمتبهچههر

Wه�nگونهبه:دWjمسرعتph0م
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oط* ]pاPhر� oر*طqغ ]pاPhر�
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 j2ا\ به �ند�qس oprه باpr opبا جابه جاda = vdt h
 oنqpه �اpr dجاماند)eWه ساpr(B* ,��0 ,0 �متد�. �

MN هph�2 j2به �ند�dχچر*ند oم.
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متناس� �ستتنشبر�n سqا�r نqوتن�o نر( تqqMر :X[ با 

تنoتنش بر:o سqا\ نqو

qا\ نqس o:بر nhرqنoوتن

p �0h0 مجا, oوتنqا\ نqس o:بر nhرqن V
مر2 ثابت



The rate of deformation (velocity
gradient) of a Newtonian fluid is
proportional to shear stress, and the
constant of proportionality is the
viscosity

بر�n سqا�r نqوتن�q: �o نمو,�0 تنش بر:o برحس� نر( تqqMر�� :X[ بر�بر با لزجت �ست-�

nاهرF لزجت



Variation of shear stress with the rate of deformation for Newtonian and non-
Newtonian fluids (the slope of a curve at a point is the apparent viscosity of the
fluid at that point).
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.   لزجت �Pز�pش *و�هد pاPت
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باVp nr سطح صاh N ساh eW,0 �0تفاhω H سرعت ph�2ه �n ثابت p,RسoX با :KاH ) م ا\
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,�*[ لوله �n به :h46 mm ]X �0تفاS h49.6 mm Hطر �m = 3 kgستو�نه �n به جر̀ ) م ا\
ψبeq �ستو�نه h لوله h0غنo با لزجت P 0,0.02 mm@اn . �ستو�نه به سمت �اeqp حرWت مW oند

سرعت حدn �0 حسا� Wنqد. Sر�0 ,�0,

بر�pند نqرh d2h nh نqرnh سqا\ بر جسم صفر = :تا� صفر = سرعت ثابت 
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