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Thermodynamics and Mechanics of Fluids
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Fundamental concepts, dimension and wunit; fluid properties; pressure and
measurements, stability of float body; ideal fluid and real fluid; laminar flow and turbulent
flow; flow of compressible and incompressible fluid; continuity equation, momentum
equations, energy equation and Bernoullli’ s equation applied to fluid machinery; flow inside
pipe, frictions and pressure losses along pipe; basic piping network calculation; flow
measurement, the first and second laws of thermodynamic; thermodynamic; functions and
applications; work and heat; properties of pure substances; thermodynamic properties of
substances from graphs and tables and equations of state; fluid flow inside pipes and flow
through nozzles; Carnot cycle
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INTRODUCTION AND BASIC CONCEPTS
- Thermodynamics and energy
- Importance of dimensions and units
- Systems and control volumes
- Properties of a system
- Density and specific gravity
- State and equilibrium
- Processes and cycles
- Temperature and the zeroth law of
thermodynamics
- Pressure
- The manometer
- The barometer and atmospheric
pressure

- Problem-solving technique
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2,3

ENERGY, ENERGY TRANSFER, AND
GENERAL ENERGY ANALYSIS
- Forms of energy

- Energy transfer by heat

Energy transfer by work

Mechanical forms of work

- The first law of thermodynamics

- Energy conversion efficiencies
Energy and environment

PROPERTIES OF PURE SUBSTANCES
- Pure substance
- Phases of a pure substance

- Phase-change processes of pure

substances
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- Property diagrams for phase-change
processes
- Property tables
The ideal-gas equation of state
4 ENERGY ANALYSIS OF CLOSED 3 0 U381 ALK AT
SYSTEMS 11-09U DAUTY mﬁaumm
- Moving boundary work UNAIDEN
- Energy balance for closed systems Andaszaidaedig
- Specific heats vhuuunsa
- Internal energy, enthalpy,
and specific heats of ideal gases
- Internal energy, enthalpy, and
specific heats of solids and liquids
sougasnssi 1
5,6 MASS AND ENERGY ANALYSIS OF 6 0 U818 ALK AT
CONTROL VOLUMES 11-0U DAUTIY LVIﬁEl‘LllI’]ﬂ
- Conservation of mass eNAIDEN
- flow work and the energy of a Andaszsidaedig
flowing fluid vhuuuiniin
- Energy analysis of steady-flow
systems
- Some steady-flow engineering
devices
- Energy analysis of unsteady-flow
processes
7 THE SECOND LAW OF 3 0 U3IeNYy AGEEAC T
THERMODYNAMICS 11-019U AUTIY mﬁaumﬂ
- Introduction to the second law ClalzelaIgk
- Thermal energy reservoirs heat Andpswidnedng
engines Muuuinia
- Entropy
8 THE SECOND LAW OF 3 0 U818 a3 Aty
THERMODYNAMICS 011-A9U DAUTY WAtloULNA
- Refrigerators and heat pumps gNeBENa
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- Perpetual-motion machines Hniiaszsisiegis
- Reversible and irreversible processes ViuuuRnii
- The Carnot cycle
- The Rankine cycle
9 GRIVGREEINLG]
10 INTRODUCTION TO FLUID MECHANICS | 3 0 U3e1Yy NAL.AT. TIUNT LAY
- Classification of fluid flows U-moU 9AUTY
- A brief history of fluid mechanics IR
- Vapor pressure and cavitation Andinszidiedn
- Viscosity MUUURNR
- Surface tension and capillary effect
- Summary
11 FLUID STATICS 3 0 UyY NA.AT.SIUNT UAu
- Introduction 2u-May BAUTY
- Hydrostatic forces on submerged BNAI0EIs
plane / curved surfaces Anliasgiidieg
- Buoyancy and stability vhuuudniin
- Summary
12 BERNOULLI AND ENERGY EQUATIONS 3 0 U388 NAL.AT. TIUNT HAL
- Mechanical energy and efficiency anu-nau 8AUse
- The Bernoulli equation RERLHER
- General energy equation Andwszidnedi
- Energy analysis of steady flows viuuRnia
- Summary
sougdosnsail 2
13,14 MOMENTUM ANALYSIS OF FLOW 6 0 U33818 NAL.AT. TIUNT UAL
SYSTEMS 13-May BAUTY
- Newton’s laws UNFIDEN
- Choosing a control volume HnTmszndiegna
- Forces acting on a control volume vhuuuindia
- The linear momentum equation
- The angular momentum equation
- Summary
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15,16 INTERNAL FLOW 6 0 U33818 NAL.AT. TIUNT HAL
- Introduction AU-nay BAUTY
- Laminar and turbulent flows BNAIBEIs
- The entrance region Andnsesidaedis
- Laminar flow in pipes vihuuuinio
- Turbulent flow in pipes
- Minor losses
- Piping networks and pump selection
- Summary
17 duamiiunganaugeulalunia
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i%ﬁUNaﬂ’]’iL%EJu AMUNRUY F’i’]’i%ﬁU%ﬂ YAIAZLLUY (%)
A e 4.0 >=80

B+ Aun 3.5 >=74 - <80

B A 3.0 >=67 - <74
C+ Anald 2.5 >=60 - <67

C wold 2.0 >=53 - <60
D+ 90U 1.5 >=46 — <53

D 2OUNIN 1.0 >=40 - <46

F Taieinu 0.0 <40
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- Cengel, Y.A, Boles, M.A., Gimbala, J. M., 2011, Fundamental Thermal and Fluid Sciences,
Third Edition, New York. McGraw Hill INC.

- 1ONANTUTENOUNTADULAZEDNITAOU power point

2. wnasuazdoyauuzi

- Moran, M.J.,, Shapiro, H.N., 2006, Fundamental of Engineering Thermodynamics, 5% Edition,
England. John Wiley and Sons.

- Sonntag, R.E., Borgnakke, C., Van Wylen, G.J., 2003, Fundamentals of Thermodynamics, 6™
Edition, England. John Wiley and Sons.

- White, F.M., (2008) Fluid Mechanics, 6™ Edition, McGraw-Hill.

- Munson, B., Young, D.F., Okiishi, T.H.,(2006), Fundamentals of Fluid Mechanics, 5" Edition,
John Wiley & Sons, Inc.

- Shaughnessy, E.J., Katz, .M., Schaffer, J.P. (2005), Introduction to Fluid Mechanics, Oxford
University Press.

- Cengel Y.A,, and Cimbala, J.M., Fluid Mechanics, 1** Edition. In SI Units, Singapore. McGraw-
Hill.
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