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1-Advance Engineering Thermodynamics (PR%Ed 25 A)
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Classification and Introduction of Thermodynamic Systems; Introduction of
thermodynamic parameters;

The First Law of Thermodynamics and Ideal Gas Equation; Energy Conversion
Relations of Different Systems;

Thermodynamic Process of Ideal Gas and Compression;

The Second Law of Thermodynamics and Direction of Energy Transfer; Energy
Conversion Efficiency;

Variation of Thermodynamic Parameters in Gas Flow;

Power Cycle and Practical Application;

Application of Engineering Thermodynamics in Power Machinery and
Combustion; Retrospect and Prospect of Engineering Thermodynamics;

Application of Propulsion System.
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2-Methods of Orbit Determination (PREi 30 A)
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Fundamentals of Classical Mechanics;

The Four Fields and Perturbations; Basics of Measurements; Fundamentals of
Time;

Observation Errors; Fitting a Model to Data; Orbit Determination and Prediction;
Kalman Filter; Unscented Kalman Filter;

OD Modeling and Simulation.
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4-Mechanics and Physics of Porous Medium

ARRFERER L4 4 A TIREZY, T 4 IRNESCRBITRBI R 1R S M it
1 EFLsR B
FEPRTE T RENZ ISR -

1.

TR S AR BBk
1) i 2 L AT AR R NRE ST, JFal i FLER 5 AR 2L fif e P



H,
2) fRRETIIAL AL RE 7T, B HE LIS F AR R T A ) PR e Y
3) EIT E SIS AR AN T S A R S R IR T
4)  FFEVPAL SIS KA B AR R AR T, ARUE 2 FLA ) @ A R K

=

2. BAIRE TR RN, TR A
1) REMEXS MRS R S B ARRE,  JF5 18 21 P R B AN i PR 2 (1 T 92
R85 BR 1
2) XA EE RAHAT AN F AT REVEMRRERIRE ST, RENEHUAITE (R4S 2 R 45 H AR I
4.
3. WitRES
1) e EEBRE AN TR, RIEAHRA KRBTSR, s E L
FETG LT TS5

S-iHEM R N FEEEM ISR EPRRA

AR PR AR WAAs) e, B sl SRR R . RS Ny
TR PR AR S 1 B BUE T8 JR, AR 4 S RO A SR I S RO
Ak, FI B R (i 2MS 41, CEMEF, MINES ParisTech ¥k ) (#5256
R ZAATT T AR A o 3 e v PP AR

URAE KA

1. Introduction to additive manufacturing and motivation;
Macroscopic modelling;
Mesoscopic modelling;

Governing equations of heat transfer;
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Constitutive models of solid state;



6. Project on modelling powder bed-based AM;

7. Project presentation and evaluation
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Discussions on the concepts of resilience, resilience engineering, and resilient
design;

Metrics of resilience, and modeling approaches;

Physical resilience-enabler: Barriers and buffers;

Operational resilience-enabler: Maintenance;

Operational resilience-enabler: Emergency management;

Applications of resilience engineering.
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1. Introduction (reacting flows, model reduction) FEREFES (SN, Aty
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2. Classical model reduction and its application £ i f&j4k 51 F v F

3. Skeletal mechanism and its application ‘B 22K B 6 Az N

4. Manifold-based model reduction and its application 4B M H N o
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1. Basics of the gas turbine engine, including cycles, operating principles;

2. Principles and fundamentals of the components, including compressors,

turbine, combustor, bearing;

3. Structure of the gas turbine and component, for examples, single shaft, dual-shaft,

three-shaft system;

4. Basics of gas dynamics of the aero-engine

5. State of art of the aero-engine and main challenges

6. Special topics (such as aeroacoustics, Aero-elastic, vibration, rotor-dynamics)

9- The Finite Element Method in Mechanical Engineering (BR
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Computational Modelling 5 244 ;
Introduction to Mechanics for Solids and Structures [Fl{4 /72 F1 45+ 172 i/ s
Fundamentals for Finite Element Methods 7 R JG3Efili;
FEM for Trusses and Beams H722 Fl12 ¥t ;
FEM for Frames and Case study | 22 5 57 A1 Z2 51 1 7% ;
FEM for Two-dimensional Solids and Case study — 4k sz R 7o A1 =58 7% ;
FEM for Plates and Shells and Case study #x 5% . 70 1 2451 fiff 9 5
FEM for 3d Solids and Case study = 4 Sz4&4 PR ¢ A1 =BT 5T 5
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Special Purpose Elements 45 7] &5 5. 50 5
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10- Mechanical Behaviour of Engineering Materials (PR 30
A)

This course will introduce the deformation and fracture behavior in materials for
structural applications. This includes elastic and plastic deformation from simple continuum
mechanics viewpoints, linear-elastic and nonlinear-elastic fracture mechanics. This is
followed by the presentation of commonly known toughening mechanism in metals, ceramics

and composites. An additional section is included on the application of fracture mechanics to



subcritical crack growth will be introduced.
UREE RN
Literature search about fracture mechanics and failure examples
Elasticity Stress/strain, invariants, constitutive laws and stress concentration
Plasticity, Yield criteria, Flow theories, Prandtl-Reuss equation
Guest lecture (UK), Rate dependent plasticity
Dislocations in metals, Single crystal slip

Fracture mechanisms
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Linear elastic fracture mechanics
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14- Thin Film Science & Technology (EERIZE 53 AR)
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