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Fluid mechanics deals with liquids and 
gases in motion or at rest. 
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The study of the motion of fluids that can be
approximated as incompressible (such as
liquids, especially water, and gases at low
speeds) is usually referred to as
hydrodynamics.

A subcategory of hydrodynamics is
hydraulics, which deals with liquid flows in
pipes and open channels. Gas dynamics
deals with the flow of fluids that under go
significant density changes, such as the flow
of gases through nozzles at high speeds. The
category aerodynamics deals with the flow
of gases (especially air) over bodies such as
aircraft, rockets, and automobiles at high or
low speeds.

(و�و���&)�(!ا-4��س4ا�5

 �iاh. Mhتات.�)Fluid Statics(
\Nا. �iاh. eها fQ,g_ �شر
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On a microscopic scale, pressure is determined by
the interaction of individual gas molecules.
However, we can measure the pressure on a
macroscopic scale with a pressure gage.
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تنش
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Fn = Normal force

Ft = Tangential force
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به #' �g\ 6و'�. #' م T تZا- .hاS با Mg .ط� �امد
 .hاS به 6و'� .اN\ !و�هد بو#
�/�د _ هQ �hونه لD*شf ند�'# fم a'�وg# به Sاh. ثر�� ل*�ت� Thل#.

e'ا� Sاh. ا] #' .رعتg#�رQ Mg #و�_
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 fبر!و'# متو�ل _# \hب Sاh. a'% :.تو aشد f; ا6لهG :.متو


 321 LLL
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� #' 3Gا' متنا.� با نhر_e �عZاS شدa به .ط
_�حد (ما] �.ت

Sا( ) �م�اQ eاdولOمول eم تو Eر= Mg '# '3اG FgرAت

1 mol gas →  24 lit   →    1023 particles

e#اg) 'اh/ا' بh/د�# بAت iل<ت باC '#  '# a'%
_�حد (ما] به .ط� بر!و'# مN fند

collision number = constant
F(t) = constant

P(t) = constant
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collision number = variable
F(t) = variable

P(t) = variable

�نC \hل<ت هاG eا6له بg) ��'% \hا# ل '# �&
� #' �g\ 6و'. �وgش �(�# %'�� (gا# مf باشد

 )� Mhو�O._رOhم aاQدg#ش fم a#و#�.تفا





Sم�ا� (�� fالR� FgرAت

V

mnumberparticles

V

m 0


(m3)

(nm3)

Nاهش تAد�# %'�� #' �Zhانه

' هر با Nاهش �بAا# �Zhانه #' �بAا# نانومتر #
بو# با' تAد�# متفا_تZh� '# a'% fانه !و�هد

 '# fالR�هر �ند�(hQ aرe متفا_� ل&� 
!و�هد بو#
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Knudsen number

�وgش �(�#

Eا# =رAب�

kn
0.01 0.1
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�'ت�اC 9ل<ت با عد# نو#.\

 :hلC Sاh.  ← #اg) ��'% \hبر!و'#ها ب  ←λ M�ب*'N ←nkPو

 Sاh. IhJ'  ← ��'% \hم   بر!و'#ها بN ←λ    P'*ب ←nkM�Nو


