
Table of Contents

Preface, Committees and Sponsors

Chapter 1: Aerodynamics and Aeronautic

Composite Wing Flutter Speed and Frequency due to Variable Control Surface Deflection
in Low Speed Wind Tunnel
M.I. Mahzan, S. Muhamad, S. Abdul Aziz and M.S. Mat Ali 3

A Study on Performance Comparison of Integrated Aerodynamic-Ramp-Injector/ Gas-
Portfire Flame Holder with Cavity
B.X. Wei, Q. Gang, Y. Zhang, R.J. Liu, L. Tian and X. Xu 8

Control of Leading Edge Vortices Using Apex Flap over Non-Slender Delta Wing
H. Laiq-Ur Rehman 12

Unsteady Darcian Natural Convection within Porous Media of Square Enclosure at Various
Rayleigh Numbers
A.H. Faghiri, H.Ş. Aybar and M. Khamooshi 18

Experimental Study of a Mechanical Flapping Rotary Wing Model
C. Zhou, J.H. Wu and S.J. Guo 23

FE-Modal Approach to Model Geometric Nonlinearities of High Aspect Ratio Wing
K. Ahmad, Z.G. Wu and H.J. Hasham 28

A Numerical Simulation of Parachute Opening Process Based on ALE Method
Y. Zhang, H. Cheng and L. Yu 33

Flow Visualized Observation of a Symmetrical Airfoil with Attack Angle in Fluctuating
Relative Flow Velocity
Y. Yokoi and H. Fukuta 38

Aerodynamic Design Considerations for In-Flight Refueling of Unmanned Vehicles
I. McAndrew and K. Moran 43

Effect of Forebody Strakes on Wing Rock Motion on a Generic Wing-Body Configuration
Having Chine Forebody
Q. Humayun, Y.K. Wang, W. Shi and Q. Li 48

Microgravity Experiment Research on Orbital Refueling Process in the Vane Type Tank
Q. Hu, Y. Li, H.L. Pan and B.T. Zhuang 53

Simulation Analysis on the Problem of Opening Main Parachute Used in UAV Recovery
System
K.M. Du 57

Chapter 2: Fluid Dynamics, CFD and other Computational Methods

Numerical Investigation of Water Droplet Impact on Solid Surface in Microgravity
J.J. Tao, J. Qin, X. Han and Y.M. Zhang 65

CFD Analysis of a Hypersonic Vehicle Powered by Triple-Module Scramjets
L. Jin, X.Y. Wu, J. Lei, L. Yan, W. Huang and J. Liu 71

A Novel Expression for the Effective Viscosity to Model Squeeze-Film Damping at Low
Pressure
M.F. Pantano, S. Nigro, F. Furgiuele and L. Pagnotta 76

Simulation of 2-D Dam Break Using Improved Incompressible Smoothed Particle
Hydrodynamics Based on Projection Method
M. Pourabdian, M. Qate, A. Javareshkian and A. Farzbod 81

CFD Modeling and Simulation of Transesterification Reactions of Vegetable Oils with an
Alcohol in Baffled Stirred Tank Reactors
I.M. Poley and L.S. Oliveira 86

Experiment Investigation on Fluid Storage Characteristic and Transportation Performance
of Propellant Refillable Reservoir in Microgravity Environment
B.T. Zhuang, Y. Li, H.L. Pan and Q. Hu 91

Mechanical and Aerospace Engineering IVMechanical and Aerospace Engineering IVMechanical and Aerospace Engineering IVMechanical and Aerospace Engineering IV
ISBN(softcover): 978-3-03785-833-2     ISBN(eBook): 978-3-03826-214-5



Design and Tests of Wind-Tunnel Sidewalls for Receptivity Experiments on a Swept Wing
D.G. Romano, P.H. Alfredsson, A. Hanifi, R. Örlü, N. Tillmark, V.I. Borodulin, A.V. Ivanov,
Y.S. Kachanov and M. Minervino 96

Couette - Poiseuille Two-Layer Flow of a Third Grade Fluid
A.R. Ansari, M.K. Mitkova and A.M. Siddiqui 103

Experimental Study of Pressure Drop after the Circle Grids Fractal Orifice
B. Manshoor, I. Zaman and A. Khalid 111

Liquid Sloshing Damping Computation in Cylindrical Tank Based on VOF Method
F. Tang, Y. Li and Y.B. Geng 116

Aerodynamic Optimization Design of Airfoil Based on Directly Manipulated FFD
Technique
J.Q. Bai and S. Chen 121

Free Convection Flow of a Nanofluid Past an Isothermal Inclined Plate
M. Narahari, S. Akilu and A. Jaafar 129

Comparison between Methods of Generation of Waveriders Derived from Streamline
Tracing and Simplified Method
F. Ding, J. Liu, L. Jin and S.B. Luo 134

Numerical Simulation of a Low Reynolds Number Airfoil
Y.F. Wang, G.Q. Tao, Z.H. Wang and Z. Wu 141

Numerical Investigation of Viscous Laminar Supersonic Flow Past an Asymmetric Biconvex
Circular-Arc Aerofoil
S. Akram, N. Hasan and A. Khan 147

Chapter 3: Computational Techniques, Simulation and Numerical
Analysis

A DEA Based Model for Ranking Air Freighters Operational Efficiency
C. lo Storto 155

Numerical Performance Study of Small Size Lifting-Body Reentry Vehicle
S.T.u.I. Rizvi, L.S. He and D.J. Xu 161

Aspects on the Calculus and Construction of Translation Modules in the Mechanical
Structure of an Industrial Robot Possessing Four Degrees of Freedom
S.M. Petrişor and G. Bârsan 166

Deterministic and Probabilistic Analysis of Steel Frame Bracing System Efficiency
E.J. Králik 172

Optimal Solving of the Contradictory Problem between Hydraulic Cylinder's Precision and
Stability with Extenics Theory
A. Olaru 178

Artificial Neural Networks for Structural Health Monitoring of Helicopter Harsh Landings
G. Vallone, C. Sbarufatti, A. Manes and M. Giglio 192

Numerical Study on Buckling Behaviour of Composite Cylindrical Shells under Axial
Compressive Load with Asymmetric Meshing Technique
Z.R. Tahir and P. Mandal 198

Chapter 4: Dynamics and Vibration

A Study on the Free Vibration of the Prestressed Joined Cylindricalspherical Shell
Structures
M. Yusefzad and F.B. Nejad 207

Vibration Analysis of Rub in Rotating Machinery
L.M. Hee, M.S. Leong and N.W. Keng 215

Vibrodiagnostics and its Application in Manufacturing Practice
K. Monkova and P. Monka 220

Three-Dimensional Dynamic Behavior of the Flexible Umbilical Cable System
W.C. Quan, Z.Y. Zhang, A.Q. Zhang and Q.F. Zhang 225

Numerical Analysis of the Exterior Explosion Effects on the Buildings with Barriers
E.J. Králik and M. Baran 230



Numerical Research on Dynamic Response of Underwater Vehicles in the Vertical Tube-
Exit Stage
W.Y. Zhang, J.B. Gao, Z. Miao and C. Wang 235

Exact Solutions of the Vibration Problem of Beam Structures
A.V. Chekanin 242

The Study of Elastic Dynamic of the Deployment Mechanism in Large Deployable Reflector
S.M. Wang, S. Chen and R. Yuan 246

Buckling Analysis of Inclined Beam-Column Structures by Using Differential Transform
Method (DTM)
A. Ozkan and I. Özkol 251

Structural Modal Analysis of a New Twin-Rotor Piston Engine
Q. Xie, C.Y. Pan, H. Chen, Z.Z. Zhang and L. Zhang 256

Mechanical Efficiency of a Mass-Spring System in Hypergravity, Normal Gravity and
Microgravity
S. Kadri, W.N.S. Wan Aziz, M.H. Hashim, R. Jaafar and M.I.H. Yaacob 261

3D Dynamic Hydroelasticity Analysis of Light Weight Pyramidal Sandwich Plates with
Imperfection Subjected to Water Impact
H. Wang, Y.S. Cheng and J. Liu 266

Chapter 5: Motors, Combustion, Propulsion, Fuel and Emission Control

Off Design Behavior of a 100kW Turbec T100P Micro Gas Turbine
F. Chiariello, F. Reale, R. Calabria and P. Massoli 275

Lightweight Battery Electric Vehicle for Educational Purposes
P. Jandura and M. Bukvic 281

UV-Visible Emission Spectroscopy of the Combustion Process in a Common Rail Cl Engine
Fulled with N-Butanol - Diesel Blends
C. Tornatore, L. Marchitto, S.S. Merola and G. Valentino 286

Technical Characteristics and Applicationconcept of RBCC Engine
C.Q. Luo, X. Ren and X.S. Ma 291

Performance Analysis of Bipropellant Propulsion System on Special Working Conditions
Z. Lin and Y. Li 296

An Analytical and Experimental Study on Coolant Flow and Temperature Distribution
within Pem Fuel Cell Stack
A. Amirfazli, S. Asghari and M. Bazazzadeh 301

Numerical Calculation of Air Mass Flow in a Dual-Rotor Piston Engine
T.G. Zou, C.Y. Pan, H.J. Xu, X. Zhang and H. Chen 306

Air Pollution by the Exhaust Emissions from Construction Machinery under Actual
Operating Conditions
P. Lijewski, J. Merkisz, P. Fuc, M. Kozak and L. Rymaniak 313

Premixed Combustion of a Fine AP/HTPB Composite Propellant Based on Detailed
Chemical Kinetics
C. Cheng, F.T. Bao, Y. Zhao and H. Xu 320

Effect of Pilot Injection on Mixture Formation, Ignition Process and Flame Development in
Diesel Combustion
A. Khalid, M. Jaat, I. Zaman, B. Manshoor and M. Fawzi 327

A Review of Ignition Delay and Combustion Characteristics of Biodiesel Fueled Diesel
Engine
M. Qate, M. Pourabdian, A. Javareshkian and A. Farzbod 333

Study on Mixture Ratio Control of Bipropellant Propulsion System on Satellite Based on
Bypass Control System
Z. Li and T. Song 338

The On-Road Exhaust Emissions from Vehicles Fitted with the Start-Stop System
J. Merkisz, P. Fuc, P. Lijewski and A. Ziolkowski 343

Influence of the Mean Friction Pressure on the Temperatures of the Combustion Engine
S. Beroun, P. Brabec, O. Dráb and R. Voženílek 350



Computational Modeling of the Liquid LPG Injection into the Suction Manifold of an SI
Vehicle Engine
S. Beroun, P. Brabec, A. Dittrich, O. Dráb and T. Nguyen Thanh 355

A Study on Systematic Procedure for Choosing the Best Powertrain Configuration in
Hybrid Sedan Cars
A. Mehrkish, M. Tahani, H. Ghazanfar, S. Norouzi Ghazbi and S. Zare 360

Contrasting Hot & Cold Testing Technique’s for I.C Engine’s
A. Khurana 365

The Study of Cavity Flow and Transpiration Cooling in Supersonic Combustion
H.Y. Wu, M. Ding and Y. Su 370

Chapter 6: Instrumentation and Measurement, Control Systems and
Automation

Optimal Balancing of a 3-RPS Robot Manipulator Using Genetic Algorithm
H. Javaherchi, K. Ghaemi Osgouie and A.A. Akbar Khayyat 377

A New Method to Detect Fire and Alarm in Confined Space Based on Electronic Nose
X.W. Wang, H.B. Hu, J. Qin and Y.M. Zhang 383

Ergonomic and General Ground Control Station Design for Unmanned Aerial Vehicles
A.Z. Liu, B.A. Li and A.M. Xi 388

Enhancing the Performance of Jet Engine Fuel Controller Using Neural Networks
M. Bazazzadeh and A. Shahriari 393

Real-Time Dynamic Control of a Stewart Platform
N.A. Ordoñez and C.F. Rodríguez 398

The Parameter Identification of the Steep Seam Goafs Structural Characteristics of the
Coal and Rock Based on GPR
S.J. Miao, C. Long, G.L. Huang and H. Chen 403

Compressor Instability: Stall, Surge and their Control
N.C. Chattopadhyay, H.E.M. Zahidul Islam Eunus, M.I. Ikram and R. Mahmud 408

Analyzing and Control of Drive Mode in a Vibratory Ring Gyroscope
R.E. Lavasani and A. Nikkhah 414

Control System Integration for Dual Clutch Transmissions Based on Modular Approach
Y.G. Liu, Z.Z. Lei, L.L. Lu and L. Chen 419

Bandit Detection System under Unstructed Lighting Condition with Different Discriminant
Analysis Approach
A.K. Junoh, M.N. Mansor, A.M. Ya’acob, N. Omar and S.H. Ismail 424

Linear Servo Motor Operating Mechanism and Control Technique for High-Voltage
Circuit Breaker
L. Li, Y.T. Wang and L.L. Wu 429

Nonlinearity of Maglev Actuator and Adaptive Vibration Control Using Improved FxLMS
Algorithm
Y. Li, L. He and C.G. Shuai 434

The Communication Protocol Research of Rail Train Safety Monitoring Sensor Network
H.H. Dong, W.L. Peng, S.Y. Qin, L.M. Jia and Y. Qin 440

Flow Measurement Wavelet Filtering for Ultrasonic Flow Meter
Y. Yang, W. Wen, G.H. Zong, F.L. Ding and Y. Li 445

Radar Absorbing Material (RAM)
K. Ramya 450

SCILAB-Based Robust Control Design and Analysis for an Aerospace System
Y.S. Kim 454

The Study on Analog Module of Underground Cables Environmental Monitoring System
Based on CAN Bus
M. Zong, Q. Wang and F.G. Zhang 459

The Method for Numerical Simulation of the Impact on the Infrared Radiation Seeker from
the Warhead Shock Layer
D.L. Luo, J. Liu, Y. Wang and D.F. Fan 464



Chapter 7: Trajectory Design, Navigation and Control

Optimal Trajectory Planning for Parallel Robots Considering Time-Jerk
S. Rashidnejhad, A.H. Asfia, K.G. Osgouie, A. Meghdari and A. Azizi 471

Trajectory Design for the Transfer from the Lissajous Orbit of Sun-Earth System to
Asteroids
Y.M. Wang, D. Qiao and P.Y. Cui 478

Signal Structure and Simulation of Compass Satellite Navigation System
Z. Huang and H. Yuan 485

Initial Alignment Error and Navigation Error Compensation Methods for SINS/CNS
Integration
J.S. Yang and Y.G. Wang 490

Path Planning and Replanning for Intelligent Robot Based on Improved Ant Colony
Algorithm
B.W. Tang, Z.X. Zhu, Q. Fang and W.H. Ma 495

An Adaptive & Fault Tolerant SINS/GPS Integrated Navigation Scheme Robustified
against Slowly Growing Errors in GPS Updates
M. Ushaq, F.J. Cheng and J. Ali 500

GPS-INS Integration Algorithm for Autonomous Vehicle Using Loosely Coupled
Integration Architecture
R. Iqbal, Z.J. Li and K. Badshah 506

The Development of GPS Navigation Systems in Civil Aircraft
A.A.A. Salih, F.M. Jumaah, A. Zhahir and C. Gomes 512

Chapter 8: Materials Characterization and Technologies

Mechanical Properties and Fracture Toughness of Alkali Treated Oil Palm Fruit Bunch
(OPFB) Fibre/Epoxy Composites
A. Kalam, A. Jumahat, Z. Salleh and K.M. Hyie 521

On the Scatter of the Fatigue Limit of a Die-Cast Magnesium Alloy
M. Sofian, Y. Mutoh, Y. Otsuka, Y. Miyashita and A.J. McEvily 526

Moisture Diffusion Characterization of Carbon Fiber Based Polymeric Composites Under
Recurrent Hygrothermal Ageing
I.S. Bhatti and Z. Yan 531

Uniaxial Mechanical Response of Polycrystalline Shape Memory Alloys
N. Babacan and I.B. Ozsoy 537

Thermo-Mechanical Behaviour of an Innovant Straw Lime Composite for Thermal
Insulation Applications
N. Belayachi, M. Bouasker, D. Hoxha and M. Al-Mukhtar 542

Investigation of Mechanical Properties and Microstructure of AA2024 and AA7075
K.E. Öksüz, H. Bağirov, M. Şimşir, C. Karpuzoğlu, A. Özbölük, Y.Z. Demirhan and H.U. Bilgin 547

Preparation of TiO2/Bio-Composite Film by Sol-Gel Method in VOCs Photocatalytic
Degradation Process
T. Kreetachat, J. Kruenate and K. Suwannahong 552

Characterization of Fracture Properties of Epoxy-Alumina Polymer Nanocomposite
D.K. Shukla, P. Sonia and V. Verma 557

Damage Induced Anisotropy of Elastic Wave Velocities in Geomaterials under Uniaxial
Compression: Numerical Investigation by a Quasi-Micromechanical Approach
T.S. Bui, D.P. Do and D. Hoxha 562

Strengthening and Toughening of Unsaturated Polyester by Using Some Additives in Gear
Application
A.S. Najim, J.H. Nizar and M. A-Rida Russul 567

The Finite Element Analysis for Dimensional Accuracy in Roll Bending of Aluminum-
Polymer Laminated Sheet
Q.S. Kong, Z.Q. Yu, Y.X. Zhao and S.H. Li 574



Chapter 9: Design, Industry and Manufacturing Technologies

Tool Selection for Machining of Free Form Surfaces
A.S. Ersoyoglu and A. Ünüvar 581

Study on Micro Mill-Grinding Technology
C. Wang, Y.D. Gong, G.Q. Yin, X.L. Wen and J. Cheng 586

Improved Packing Representation Model for the Orthogonal Packing Problem
A.V. Chekanin and V.A. Chekanin 591

Ecological Performance Analysis of Irreversible Rankine Cycle
Y. Yeğiner, S. Kenç, İ. Özkol and G. Kömürgöz 596

Fatigue Life Prediction of Electronic Chips Based on Singular Edge Field
H.L. Zhu, L. Weng, Y. Can and Y. Li 601

A Self-Alignment Sealing Hatch-Door System Updated for Airlock Chambers of KM6
Space Simulator
F. Guo, B.T. Liu, X. Han, Y. Qi and Y. Zhang 606

Design of an ASIC Chip for Spacecraft Data System
L. Zhou, J.S. An, Q.W. Fang and F. Cai 611

Management of Parametric CAD Model by External Tools
K. Dvořák 616

Optimization of Multiple Quality Characteristics in Laser Cutting of Difficult-to-Laser-Cut
Material
G. Norkey, A.K. Dubey and S. Agrawal 621

Studies of Toggle-Lever-Toggle 3-Stage Series Force Amplifying Mechanism and its
Applications
D.N. Su, Y.X. Dou and K.M. Zhong 626

Research of a New Lunar Landing Gear Technology
Y.B. Wang, W. Huang, W.F. Zhang and C.H. Jiang 632

Simple Design of a Gravity-Independent Mass Balance
S. Kadri, A.N. Mat Daud, M.H. Hashim, J. Rosli, M.F. Asillam and Z.K.D. Nurlisman 637

The Finite Element Analysis of the Rollers in a Rotary Steerable Drilling Tool
G.W. Zhang, L. You and Z. Li 641

Simulation Analysis of the Effects of Maintenance Policies on Manufacturing Line
Productivity
M. Savsar 646

Chapter 10: Thermal Analysis Technologies, Heat Exchange
Engineering and Applications

ECOP Based Comparative Study of Thermodynamic Cycles
Y. Yeğiner, S. Kenç, İ. Özkol and G. Kömürgöz 655

Influence of Insulated Rectangular Block on Natural Convection Heat Transfer within
Porous Enclosure
A.H. Faghiri, H.Ş. Aybar and F. Egelioglu 660

Structure Design and Optimization of Vacuum Vessel for Spacecraft Thermal Test
X. Han, B.T. Liu, S.Z. Lyu, Y. Qi and F. Guo 665

Experimental Studies of a Ranque-Hilsch Vortex Tube
A. Mohamad, N.A.M. Amin, Z.M. Razlan and M.S.A. Majid 670

Buoyancy Effect on the Wake of a Confined Circular Cylinder during Opposing Laminar
Mixed Convection Heat Transfer
I. Guillén, C. Treviño and L. Martínez-Suástegui 675

An Analysis of Packed Bed Liquid Desiccant System
H. Salarian 680

Evaporating Meniscus of Ethanol and Ethanol-Based Nanofluids in Single Micro-Channels
Y. Wang, K. Sefiane and Z.G. Wang 685

Review of Passive Downdraught Evaporative Cooling Technique and its Application
J. Qiu, B.F. Li and Y. Qiu 691



The Thermal Simulation and Control Technology in Spacecraft Vacuum Thermal Test
C. Liu, Y.F. Pei and J.C. Zhang 696

Software Development for Satellite Thermal Design
A. Shirazi and M. Mirshams 703

The Application of IRAs Optimizing Design in Vacuum Thermal Test
Y.W. Sun and X.N. Yang 708

Research on the Thermal Buckling Analysis of the Attitude Liquid Rocket Engine with Film
Cooling
W.H. Hui, F.T. Bao, H.F. Hu and Y. Liu 714


	Table of Contents

