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COURSE SYLLABUS

%ER@%%. MAES004 H& /A /1% (Advanced Fluid Mechanics)
Course Code/Title
R . W RAEAZOHFE Graduate core course
Compulsory/Elective
5t g
Course Credit/Hours
BRES o T
Teaching Language PR il
‘ ‘ -
RRBUM JEIR BI#d% Xin TANG, Associate Professor
Instructor(s)
R TH [ AR FF IR
Open to undergraduates o
or not
i~ ARVERI AR, BN, APERM, B R, sUMKRE
-~ . . Fundamental courses relevant to fluid mechanics, calculus, linear algebra,
Pre-requisites . . .
differential equations.

FEE

Course Objectives

AURFENT H W22 4 T AR 722 00 LR A, B4R A3k P9 A ¢ 0] &5 1 0 M 20 SR AR AT 7 v @i XA
[RGB o0 BT, BT 71 2 ) R R i N H AR 122 L R BB L, W AR ) 2R 5
FI BRI . ARRFE AN A AT RERI 4 LA R R4y MBS 552 (Sections 1-3) A2
20 (Sections 4,5) . G ENKAR (Section7) . EAKRSN/HT (Sections 6, 8-11) .

The course aims to provide students with the application associated with the fluid mechanics, deepen their
understanding of analysing steps and approaches for related problems. Through analysis of diverse fluid flows,
students can develop the analysing features and have a fundamental understanding on the development of fluid
mechanics. The course can be classified into four parts listed as follows: Concept and mathematical description of
flow (Sections 1-3), Governing equations (Sections 4,5), Relationship between solution and other quantities
(Section 7), Analysis of diverse flows (Sections 6, 8-11).

BETTE
Teaching Methods

ARRFERHRERBIHRNE, DESHAE .

Derivation and explanation aided with multimedia demonstration.

HENE

Course Contents

Section 1 o Introduction of Fluid Mechanics: definition of fluid, scope of fluid mechanics,
continuum assumption, properties of fluid.

o URTIEEARE: WRE X, RN, EEA R, AR TER.

Section 2 e Tensor & Field Theory: index notation, tensor operation, definition of field, multi-
variable calculus, divergence integral theorem, curl integral theorem.

o KEMIPIR. KEFRRE, BABZHE, BHEN, ZWMMr, #ERDE
M, e e B

Section 3 e Fluid Kinematics: Lagrangian & FEulerian description, material derivative, flow
visualization, velocity decomposition.

o UitMkizahit: WAEMIHITVEMERK TV, WS E, WSh PTG, R E
#H,
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Section 4 e Conservation Law: Reynolds transport theorem, conservation of mass, conservation
of momentum, constitutive equation, coordinate transformation.
o MEIFEATIRRA: Fikfis e, BN, B3, AT, A
bR AR AR
Section 5§ e Bernoulli Equation: derivation of Bernoulli equation, extended Bernoulli equation,
Venturi effect, application of Bernoulli equation.
o BHITIE: HERITEMS, BERTREY K, XERIN, HEHITER
S -
Section 6 o Fluid Statics: Euler equation, linear fluid motion with constant acceleration, circular
fluid motion with constant velocity.
o UitAAER . BRIERFEOTRE, MARKISIINE BELEE), FARR S ki
o
Section 7 e Dimensional Analysis and Similarity: definition of dimension, Buckingham’s Pi
theorem, Rayleigh method, physical similarity, nondimensionalization of governing
equation.
o EOUMAMBURIE: RALEX, EA PR, WAL YA, SRR
TENN.
Section 8 e Vortex Dynamics: fundamental definition, vorticity transport equation, Kelvin’s
theorem, Helmholtz’s theorem, velocity induced by vorticity.
o WUAHNRIRIZEN: WATEEEAE XL, WEME T, TTRCER, WL LRE =
FEORFF R, MBS SHEE .
Section 9 o Ideal Fluid: planar potential flow, fundamental solutions, superposition of solutions,
conformal transformation, lift theorem.
o ANFILZETKTCIRIZS): ~FHBR, BRIELAME, FEAMKSM, RAZH,
BT
Section 10 e Laminar Flow: Couette flow and Poiseuille flow.
o AFEAEKEIERRIEE): PESRARFURIE N A .
Section 11 e Boundary Layer Theory: governing equation of boundary layer, Blasius’ solutions,
Stokes flow.
o UAEHIL. WHEEHITIE, MhiiBhid, T,
WEER
Course Assessment
1. %X Exam

2. 73 B Y Grading

Hi#) Attendance 5%+#45 Presentation 10%, fEMk Assignment 15%+#+ %k Mid-Term Exam25%+HK%%

Final Exam 45%

M REESERR

Textbook and Supplementary Readings

Textbook:

P K. Kundu, I.M.Cohen, D.R. Dowling, Fluid Mechanics, 6th Edition

Reference: G. K. Batchelor, An Introduction to Fluid Dynamics
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