Semester: October 2025

ME 6125
Mechanics of Viscous Fluid

_ecture 1

Dr. Abdul Aziz Shuvo
Assistant Professor
Department of Mechanical Engineering, BUET

Email: shuvo@me.buet.ac.bd

5L IMPACT Lab
Interfacial Multiscale
= Physicsiand Transport




Recall

_
R D2y ¢
‘RTT: dBgys/dt = d/dt [ pbdV + [ _pb(V n)dA o= . ﬁ

-

e Gauss Theorem: The sum of the change of a property in a closed volume is equal to the tlux of that
property through the bounding volume. e.g. fw V EdV = fCS(Fn)dA B
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e General Leibniz Theorem:
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Conservation of mass
* Rate of change of mass of a material region 1s zero.
dM/dt = d/dt [,pdV = 0 %9 j\/@d\/ = 0 /)

e Bounding surface of material region (MR) is moving with the local velocity, u; . Then the COM is:
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Conservation of mass, cont’d
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Conservation of mass, cont’d
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Example 1

* Consider water flowing 1n 2D channel depicted 1n the figured. The Channel deptiis w wath w>>h. If the V. ... =
2Vmin, U=7.5 m/s and h=15.5 mm, find V,,;,. Assume that fluid is incompressible, flow is steady, the

velocity gd uniform at the inlet and linear at the outlet. \\/ Vmﬁ’
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Conservation of linear momentum

» Time rate of change of linear momentum of 3,MR 1s sum of all forces on that region.
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e Surface force

e Body force
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Conservation of linear momentum, cont’d
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Conservation of linear momentum, cont’d
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Conservation of linear momentum, cont’d
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