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BEDBR - IE Objectives and Outline of the Course

B | RN ZHOIC, ZOEREZELRT 5. FEEMEREOMERNEZRT 2T - X b=/ XABRAOBHELRNICHT S
HHPREBROEHZITS. /o, RNUUHE-> TETIEMCLIARRRICOVTERET S, IOHICEROERERDH7-DIC
BE A Y TEET 5.

Z | The basic theory of the viscous flows is lectured. The typical classic solutions of the incompressible Navier-Stokes equations
are derived. The turbulent flow phenomena and related drag forces are discussed. Students are given exercises at the end
of the class in order to understand the classwork completely.

F2BDEEBRE Learning Objectives

H | 7 - XA +b=—27XABRADOBEDEZ A ZERT S,

LA/ IVOELAZBET 5.
HMARNLFITR (FTy MR, R7XA 200 o EREAEXLYVEHTE S,
BRE, BN, LK, BBZEMRTS. ARETILOEXHLERT S,
MNUCE > TET 20 (Ein) #BET 5.
I | To understand the derivation of the Navier-Stokes equations.

To understand the similarity rule of Reynolds.

To get solutions of the typical parallel flow, i.e., Couette flow and Poiseuille flow, from the Navier-Stokes equations.
To understand the boundary layer, laminar flow, and turbulent flow.

To understand the drag force received from the fluid.
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28 BIEDERE OHEEE / Fulfillment of Course Goals (JABEE BEERIB D &)

B | EZ2EFEOEZEN+HTHY, [SANBBEICHNTE S,
HMEBINRFITROREMREZEHRS 2 LAt cE, EEEE (BHEL BRE, BR ALK 88, &) 2BBL LS.
A5 CTEANSEELZERL W5, ARNLTITROBEREEHTELL,
BEARWEE (ERoX L BEHAHER) NEBRTERL,

= | Able to understand important matters and able to apply to practical problems.

Able to derive exact solutions of typical parallel flows and to understand important matters (similarity rule, boundary layer,
laminar and turbulent flows, and drag).

Able to understand fundamental contents but unable to derive exact solutions of typical parallel flows.

Unable to understand fundamental contents, i.e., continuity equation and Navier-Stokes equations.

REHEIER Course Plan

No. 15 B Topics AZA Content
1 B | @& BEREONF L EERE. MERFONZE. BENERE L TORT PLETV VI,
& | Introduction to viscous flow Ideal and real fluids are lectured. Fundamental mathematics about vector and tensor
is also lectured.
2 B | MERoXEAER 1 HEORE. EROADEE,
% | Governing equation of viscous | Mass conservation law, i.e., continuity equation, is derived.
flow 1
3 H | AR MEESCHESER. IhT> L. D/Dt
2 | Viscosity of fluid Deformation with fluid motion, stress tensor, and substantial derivative are lectured.
4 B | MEROXEAER 2 BEEDRTE., FEI - A b= ZFREADER,
% | Governing equation of viscous | Conservation law of momentum, i.e., the Navier-Stokes equations, is derived.
flow 2
5 B | L4/ LXOBEEEL BAFRBLLE DFRIRLL LA/ VX OELUER EREVEER E DBk, LA/ LIE
DYIBRIEE.
Z | Similarity rule of Reynolds Similarity rule of Reynolds
6 H | MEREORN 1 FTREOESHRN. 7Ty MR, ZRITTRT XA 25N,
% | Typical viscous flow 1 Typical 2D channel flows, i.e., Couette flow and Poiseuille flow, are lectured.
7 B | #MEREDRN 2 HERDTN. N—7 v « KT XA 3N,
Z | Typical viscous flow 2 Typical 3D pipe flow, Hagen-Poiseuille flow, is lectured.
8 H | #EREDRN 3 FEAORNEE). LA U —RE
& | Typical viscous flow 3 Rayleigh's flow is lectured.
9 B | #HERERNLOES MIERAEORNICET 2 EE 2174 .
% | Exercise of viscous flow Exercise for viscous flow is carried out.
10 | B | ZREE®R1 BEREAEAOEE. FIRIOASIERE. 77V 7 XORER.
% | Boundary layer theory 1 Boundary layer equation is derived.
11 | B | ZEREER2 BREOERFE. RBRE ORI LR,
% | Boundary layer theory 2 Properties of boundary layer, i.e., separation and vortex, are lectured.
12 H | LR 1 BREER. BRHAOSERANOBBERNORZEN. BFELA /WL EROERS
B, LA/ IEA.
% | Turbulent flow theory 1 Governing equations of turbulent flow are derived.
13 | B | ALRER 2 AR CRAERER. MENICEI IR ALMBERBORS. ELRET L.
% | Turbulent flow theory 2 Turbulent models, i.e., eddy viscosity and mixing length model, are lectured.
14 | B | mh & BOoNBHEOERIEI & EHIBK. KLy — o SR
% | Flow and drag force Skinfriction drag and pressure loss are lectured.
15 | B | #kaER HARABRZITS.
Z | Final exam Final exam for viscous flow is carried out.

B1E5 Prerequisite(s)

B | #2098 (TEHF . 1) OERAF I LETH D,
= | Mathematics and "Engineering Mechanics |, II" are necessary to understand this course.
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=] [RAEANZ | REE ] B2 BERELNH 5, AERICHL TE, 6 SHMOETCEEREOREICKC2F0ECFERK
HARETH D, ADPMERLZLR—FERHLAWI &,
Z= | This course is completely continuous with "Fluid Dynamics | and Exercise". In this course, self-learning time of 68 hours is

necessary. Do not submit reports created by others.

BHE AL /E2EE CORGBONT (KB - RE #F, anfiD)

Textbook: none
Textbook(supplemental): Fluid Mechanics (Ohba and Bando, Corona publishing inc., in Japanese)

H | REBEPOEE - N AMBIVBELR-FORE%E 4 058, BRAROBERZ604, 45110 0 mATHMET 5, 6
0RULEZEKET 5.
I | Performance is evaluated a total of 100 points (exercise and report: 40 points, result of final exam: 60 points), and the credit

is given by 60 points or higher.

BH | 2% - ZFEZ0BQE)ICHET2RETHY, EREFMONRTH S,
= | This course corresponds to the learning and educational goals, B(2)(c), and is a subject of achievement evaluation.

w



