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PREFACE 

 

The Scientific Workshop and Exhibition: Introduction to VGU Research Directions 

organized by the Department of Research Management, Vietnamese – German University on 9th 

October 2018. It brings together the emerging researchers and international experts, who will 

disseminate their latest thoughts, researches and outcomes to public through technical sessions, 

keynote talks and poster exibitions. 

This event aims to present the results of notable researches as well as the scientific 

research potential of VGU’s academic staff. On this occasion, three key research groups of VGU 

will be introduced. The establishment of these research groups will further expand the research 

capacity at VGU, which is turning 10 this year as a leading research-oriented university in 

Vietnam and in the region. 

Objectives of the workshop are to introduce remarkable researches of VGU’s academic 

staff, to exchange and to share professional knowledge in order to expand potential research 

cooperation with Institutes, Universities, Departments and Enterprises in Vietnam and abroad. 

Thank  you for attending our workshop, we hope that you find it informative and look 

forward to welcoming you in our next event! 
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Content

● New Chances, New Risks:
The Limits of Classical Security Measures

● Information Security 4.0: 
Concepts and Strategies

● Examples:
Cloud Computing, Big Data, IoT

● Information Security 2025
Complex Event Processing, Anomay 
Detection, Netzwork Optimization



Research: General Aim

● Head of Research Group for Network and 
Information Security, Frankfurt UAS

● Applied research in Information Security, 
particularly Network Security and 
Surveillance

● Jointly with partners from industry and 
academia

● Developed solutions are not only 
academically sound, but also deliver 
innovation and immediate value to our 
project partners from industry



Research: Focus Areas, Technology

● Modern Paradigms for Network Analysis and 
Surveillance: Event-Driven Architecture and 
Complex Event Processing. 

● Heuristic Network Optimization: Evolutionary 
Computing and other heuristics.

● Network Anomaly Detection: Machine 
Learning, Smart Grid

● Network Forensics: Case-Based Reasoning 



„Everything that can 
be invented has 

been invented.“ -- 

Charles H. Duell, 
Commissioner, U.S. 

Office of Patents, 
1899.

It is Difficult to 
Predict the Future 



It is Difficult to 
Predict the Future 

„I think there is a 
world market for 

maybe five 
computers.“ -- 

Thomas Watson, 
chairman of IBM, 

1943.



„There is no reason 
anyone would want 
a computer in their 

home.“ -- 

Ken Olson, 
president, DEC, 

1977.

It is Difficult to 
Predict the Future 



„640K (of memory) 
ought to be enough 

for anybody.“ -- 

Bill Gates,1981.

It is Difficult to 
Predict the Future 



„I see little 
commercial 

potential for the 
internet for the next 

10 years.“ -- 

Bill Gates,1994.

It is Difficult to 
Predict the Future 



Orchestrated 
deployment

Our Mission

Network and system security
within institution networks
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New Paradigms and Trends in 
Information Processing

● Industry 4.0

● Cloud Computing

 

● Data Analytics (Big Data)

 

● Mobile Devices, IoT

 



New Paradigms and Trends in 
Information Processing

● Industry 4.0
● Automation and Data Exchange in Manufacturing 

and Logistics

● Cloud Computing
● Outsourcing to third parties, provision via Internet

● Data Analytics (Big Data)
● Information extraction also from big, complex 

data 
● Mobile Devices, IoT

● Mobile and „invisible“ IT 



Industry 4.0

● Refers to the integration of industrial 
production/logistics with the Internet

● Term was coined by policics and comprises 
different, heterogeneous trends and 
technologies

● Undisputable trends:
● Higly flexible production series,batch size 1 
● Self-optimization, -configuration and -diagnostics
● New value chains

● Breaking isolation of IT in production 
generates massive security problems  



Cloud Computing: Types

● Public Cloud: Outsourcing of IT-Services to 
external providers, provision (mostly) via 
Internet



Cloud Computing: Public Cloud

● Public Cloud: Outsourcing of IT-Services to 
external providers, provision (mostly) via 
Internet



Big Data (Data Analytics)

● Amount of available data is growing very fast 
● Analysis is getting more complex, but offers 

more possibilities at the same time
● Often: Simple analysis of large amount of 

data  

● Analysis is often an external service (via 
Public Cloud)



New Paradigms in 
Information Processing 

Break Classical 
Protection Mechanisms



In Addition, New Risks 
Arise



Network and System Security in 
Institutions: Classical View

Internet Intranet

Appropriate security infrastructure 
within the institution’s network

System and network monitoring

Reaction on threats



Extension of Security Perimeter

Intranet



No More Secure Perimeters

Cloud, Big Data, 
Industry 4.0



Insider-Attacks Possible

Cloud, Big Data, 
Industry 4.0



76% (99%) of all SMBs 
(not) using Cloud 

Computing see the loss 
of control over their own 

data as a risk.



Cloud Computing



Cloud Computing: Insider Attacks









Cloud Computing: Breakout 
Scenario





















Cloud Computing: Risiks

● Only the customer knows its protection 
requirements:
All IT-Security aims are affected: 
confidentiality, integrity, availability

● Confidentiality
● Data theft, blackmail 

● Compliance / Data Protection
● Place of data processing, mandatory deletion, 

contractors
● Availability

● Provider insolvency, confiscation, network



Confidentiality, Integrity 
and Availability are in the 
Hands of the Provider! 



Cloud Computing in a Secure 
Manner

● Choice and trustworthiness of provider are 
crucial! Check thoroughly! 
● Check IT-Security at provider against own 

requirements
● Check compliance and data protection

● Plan the security of own infrastructure exactly 
and implement
● Security of Cloud Computing also depends on 

the client
● Have an exit-strategy before you start

● Re-migration, deletion



Secure Digitalization



Develop a Digitalization 
Strategy Tailored to the 

Enterprise



Thorough Technical and 
Legal Choice of the Right 
Offers and Technologies



Adjust, Further Develop 
and Implement Internal 
IT-Security accordingly. 



Continuous Monitoring



Secure Digitalization

● Develop a digitalization strategy tailored to 
the enterprise

● Thorough technical and legal choice of the 
right offers and technologies

● Adjust, further develop and implement 
internal IT-Security accordingly

● Continuous monitoring



Information Security 2025



Outlook

Complex Event Processing as New 
Paradigm for Information Collection 
in Networks



Complex Event Processing

Daten
Erfassung Verarbeitung Ausgabe



Complex Event Processing 



Outlook

Self-Adaptive Network Optimization 



Outlook

Measuring and Analyzing Traffic
in Networks: Anomaly Detection 



Anomaly Detection

Detection of deviations from „normal“
behaviour



Examples for Anomalies



Anomaly Detection



Anomaly Detection



Thank You!



INHA University
Smart Structures and Systems Laboratory

DEVELOPMENT AND 

APPLICATION OF SMART 

BRAKE FEATURING MR FLUID

Nguyen Quoc Hung, PhD



Smart Structures and Systems Laboratory INHA University

ABOUT THE SPEAKER

2/14

Level Time Institution Major/Specialty

Engineer 1992-1997
Polytechnic University of 

Hochiminh City Vietnam
Mechanical Engineering

Master 1997-2000 Liege University Belgium Mechanics of construction

Doctor 2005-2008 Inha University Korea Solid Mechanics and  Manufacturing Engineering

Education background

 Profession: Associate Professor

 Position/title: Senior Lecturer in CompEng, VGU

•Smart materials and structures

•Fluid Mechanics

•Structure Optimization

•Intelligent Control Systems

Main research directions



Smart Structures and Systems Laboratory INHA University

CONTENTS

3/14

MR BRAKE DEVELOPMENT

MR BRAKE APPLICATION IN HAPTIC SYSTEM

MR CLUTCH DEVELOPMENT

INTRODUCTION TO MR FLUID

MR CLUTCH APPLICATION IN SPEED CONTROL

Computational Engineering



Smart Structures and Systems Laboratory INHA University

INTRODUCTION TO SMART FLUID
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 ER Fluid 

Colloidal electrorheological (ER) fluids are a suspension make of nano

meter-sized dielectric particles in an insulating carrier liquid.

The reversible liquid-solid transition happens in a several milliseconds

when a external electric field exerted. 
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INTRODUCTION TO SMART FLUID
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INTRODUCTION TO SMART FLUID
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Carrier Oil

Magnetic 

Particle

Particles 

form chains 

in direction 

of flux lines

Typically, the iron particles

comprise between 20 and 40

percent of the fluid's volume.

The particles are tiny, measuring

between 3 and 10 microns

This process is reversible and the response 

time is in the order of milliseconds

 MR Fluid 
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INTRODUCTION TO SMART FLUID
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INTRODUCTION TO SMART FLUID
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Working Mode of MR fluid

P2<P1P1

Duct wall or fixed plate

Magnetic flux

MRF

Post-yield 

Post-yield 

 d

(a) concept of valve mode (b) velocity profile

y 

Pre-yield (plug)

 Valve mode (MR valve, MR damper)
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INTRODUCTION TO MR FLUID
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Working Mode
 Shear Mode (MR brake & clutch, Shear 

damping)

Fixed plate or wall

Magnetic flux

MRF

Moving plate 

or wall

Plates

Magnetic flux

MRF

Applied force

Squeeze Mode (MR mount)
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INTRODUCTION TO MR FLUID
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Applications of Smart Fluid
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INTRODUCTION TO MR FLUID
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MR Brake

MR Clutch

MR Clutch

Magnetic Coil

Stationary 

Housing

Magnetic Flux

MRF

Rotary Disk

Shaft

Sealing
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MR BRAKE DEVELOPMENT

Magnetic Coil

Stationary 

Housing

Magnetic Flux

MRF

Rotary Disk

Shaft

Sealing

Disc Type Drum Type
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MR BRAKE DEVELOPMENT

Hybrid TypeInverted Drum
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MR BRAKE DEVELOPMENT

T-shaped TypeHybrid Type (two coils)
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MR BRAKE DEVELOPMENT

R=30mm R=60mm
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MR BRAKE DEVELOPMENT

Magnetic 

Coil

Stationary 

Housing

Magnetic Flux

MRF

Rotary 

Disk

Shaft

R

Rdo

do

L

w
c

th

hc



Rdi

td

d
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 Side-coil Type

Optimal results of the MRBs, d = 1 mm

Optimal results of the MRBs, d = 0.8 mm



Smart Structures and Systems Laboratory INHA University

MR BRAKE DEVELOPMENT
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Two coils on each side
Three coils on each side

MR BRAKE DEVELOPMENT
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MR BRAKE DEVELOPMENT
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SMIS Lab: Smart Materials and Intelligent Systems Lab

MR BRAKE DEVELOPMENT

 Tooth Shaped Rotor
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MR BRAKE DEVELOPMENT
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SMIS Lab: Smart Materials and Intelligent Systems Lab

MR BRAKE DEVELOPMENT
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SMIS Lab: Smart Materials and Intelligent Systems Lab

Braking test Measured braking distance [m]

1st 16.7

2nd 17.0

3rd 16.5

4th 16.2

5th 16.0

Test nmber Measured MRB housing temper

ature [0C]

1st 66.4

2nd 65.6

3rd 67.2Field test with cruising speed at 60km/h

MR BRAKE DEVELOPMENT
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MR BRAKE DEVELOPMENT
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MR BRAKE DEVELOPMENT
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MR BRAKE DEVELOPMENT
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MR BRAKE DEVELOPMENT
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Applications of MR Brake in Haptic Systems
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Applications of MR Brake in Haptic Systems
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Applications of MR Brake in Haptic Systems
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Haptic Fingers
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SMIS Lab: Smart Materials and Intelligent Systems Lab

Applications of MR Brake in Haptic Systems

3-DOF Haptic Manipulator
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Applications of MR Brake in Haptic Systems

35/14

2D MR Haptic MasterBi directional MR Actuator
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Applications of MR Brake in Haptic Systems
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4D Haptic Master for Surgeon Robot
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MR CLUTCH DEVELOPMENT
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SMIS Lab: Smart Materials and Intelligent Systems Lab

In conventional MR clutches, coils 

are placed on a cylindrical housing of 

the clutch 

This causes many disadvantages 

such as difficulties in manufacturing, 

the “bottle-neck” problem of the 

clutch magnetic circuit, high friction 

and unsteady applied current due to 

brushes.  

A new configuration of MR clutch

 Conventional MR Clutch
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SMIS Lab: Smart Materials and Intelligent Systems Lab

 Stationary 

Winding MR Clutch

MR CLUTCH DEVELOPMENT
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 The coils are fixed and brushes are 

eliminated. 

Moment of inertia of the output part 

was significantly smaller than that in 

case of the conventional one

 Disadvantages:  A a nonmagnetic 

cylindrical housing was used and it was 

difficult to adjust the air gap between 

the stationary housing (the winding 

housing) and the rotary housing of the 

clutch.

MR CLUTCH DEVELOPMENT

 Stationary Winding MR Clutch
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 Two mutual coils placed each side

of a stationary housing

 In side the stationary housing, an 

MR clutch is placed

The gap between the stationary 

housing and MR clutch is set 0.3mm

 No nonmagnetic housing and 

bobbin are needed

A  gasket can be employed 

between the two parts of the 

winding housing. 

Much easier for manufacturing, 

assemble and maintenance

MR CLUTCH DEVELOPMENT

MR Clutch with Side Coils
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SMIS Lab: Smart Materials and Intelligent Systems Lab
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APPLICATION OF MR CLUTCH IN SPEED CONTROL

SMIS Lab: Smart Materials and Intelligent Systems Lab

AC Motor

Amplifier

MR Brake

MR

Clutch

Experiment Setup for Speed Control  Using MR Clutch
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SMIS Lab: Smart Materials and Intelligent Systems Lab
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SMIS Lab: Smart Materials and Intelligent Systems Lab
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A Wireless Air Pollution Monitoring System 

for Binh Duong Province



Current Situation



Only One Node in US Consulate in HCM City

It cannot create a city wide map of air pollution



SPARTAN node in Hanoi , a Canadian project





Low Cost Air Pollution Monitoring System

• OPENSENSE – A Swiss project in the city of Zurich

• Integrate Air Quality Measurement from Mobile and Crowd Sense Data

http://www.opensense.ethz.ch/trac/

http://www.opensense.ethz.ch/trac/
http://empa.ch/
http://empa.ch/
http://i-s-t.ch/
http://i-s-t.ch/
http://ethz.ch/
http://ethz.ch/
http://epfl.ch/
http://epfl.ch/
http://chuv.ch/
http://chuv.ch/


Nodes from  OPENSENSE



• Map of Air Pollution over 4 Seasons



USA 

• Array of Things, University of Chicago and Argonne National Lab

- A Networked Urban Sensing Project (500 Nodes)

- Real Time Data on Climate, Traffic, Air Quality and Flooding.

- Smart 50 Award from Smart Cities Connect in 2018



Array of Things



One Node from the Array of Things



VGU Proposed Solution for Binh Duong

Low cost system and portable

Friendly interface for public users

Easy to install at different locations to form a wireless system to monitor the 

air pollution



System Design

Send data

Experts from 
different fields

Cloud

Cảnh báo ô nhiễm
qua E-mail, App…

Display data 
through a 
smartphone App

Wireless sensor node
Use the same Dust Sensor



Hardware



Housing

Measurement Parameters:

- PM 2.5 and 10.0 dust

- Temperature

- Humidity

- Pressure



Calibration



Smart phone app



Smartphone App

In the near future (1 year) Binh Duong will have 10 such nodes

Contract with DOST Binh Duong



Prototype



Data on the web
http://171.244.37.192:8080/#/Dashboard

http://171.244.37.192:8080/#/Dashboard


Collaboration with Southampton University, UK



Collaboration with Southampton University



- Adopt the Fraunhofer FOKUS Smart City
- TRESCIMO – Testbeds 
for Reliable Smart City Machine to Machine 
Communication – EU FP7 Program



Dr Hien Vo – Research Activities
Unmanned autonomous systems

- SPACE  - Cubesat (small satellite)

- QB50 – an international constellation – 40 countries

- Co PI of QBUS NSF Project, IoT in Space

24 07.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 



Launch from ISS on 2017

Unmanned autonomous systems

- SPACE  - Cubesat (small satellite)

- a, US NSF CINEMA UC Berkeley – launched 12

25 07.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 



Dr Hien Vo – Cubesat and UAV

Unmanned autonomous systems

- SPACE  - Cubesat (small satellite)

- a, sun sensor for the U of Paris Igosat (launch date 19)

26 07.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 



Unmanned autonomous systems

- Cubesat (small satellite)

- a, sun sensor for the U of Paris IGOSAT (launch date  2019)

- VGU student thesis work

27 07.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 

Space Engineering



Dr Hien Vo – Research Activities

Unmanned autonomous systems

- Cubesat (small satellite)

- b, NMSat New Mexico Tech, launch date 2019

28 07.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 



COMPOL Project



Dr Hien Vo – Space Engineering

30 07.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 



Dr Hien Vo – Research Activities
Unmanned autonomous systems

- AIR – unmanned aerial vehicle UAV

- Design, build and test vehicles

- New applications

- Control using a glove (TI second prize 17)

31 07.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 



Dr Hien Vo – Research Activities
Unmanned autonomous systems

- AIR – unmanned aerial vehicle UAV

- Autonomous quadcopter for water sampling 

32 07.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 



Dr Hien Vo – Research Activities
Unmanned autonomous systems

- AIR – unmanned aerial vehicle UAV

- Sampling the Atmospheric Boundary Layer 

- Input for better weather prediction

- Collaboration with VAST/IGP Hanoi

33 07.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 



34 07.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 

Unmanned autonomous systems

- AIR – Fixed wing UAV to Monitor Radiation from China Nuclear 
Reactor near China – VN Border

- Wind Dispersion of Radiation

- Only a few fixed stations

- Vice director Dr Nguyen Hao Quang

- Radiation Detector to be borrowed from IGOSAT project

-
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 Brief literature review

 Methodology

 Findings

 Conclusion and

recommendations
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BRIEF LITERATURE REVIEW
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Urban challenges in Vietnam

Public 
services

Planning

Population 
growth

Community

Environment

Land use

Competitiven
ess

Park

Society

Climate 
change

Housing

Pollution

Culture

Economics

Public space

Transport

Sanitation

Flood

Connectivity
Noise/ heat/ 

smog

Water

Green space

Governance

Infrastructure

Density

…

Management
Poverty

Industry

Green buildings
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Urban livability: city level

 A livable city is one that through good (urban) planning,

provides a vibrant, attractive and secure environment for

people to live, work and play and encompasses good

governance, a competitive economy, high quality of living and

environmental sustainability
(Source: adopted from Centre for Livable Cities, Singapore)
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 Livability at neighborhood level is defined by :

o Quality of space and built environment

o Accessibility to places and services

o Sense of safety and security

o Vibrant place with a sense of community/ place

Urban livability: neighborhood level

(Source: adopted from Centre for Livable Cities, Singapore)
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Maslow hierarchy and urban planning

Love needs

Safety needs

Physiological needs

Basic human
needs that can
be responded
through urban
planning and
design

Esteem

Self-
actualization

Source: Adopted from Maslow, 1943

Implications to urban
planning is unclear
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METHODOLOGY



9Sustainable Urban Development | VGU | Pham Thai Son  | son.pt@vgu.edu.vn
http://vgu.edu.vn/sustainable-urban-development

Research methods

Site survey: over 30 field trips

Quantitative survey: 800 households

Experts method: interview, workshop, 
conferences

Secondary data

Qualitative survey: in-depth interview, 
group discussion 
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6 pillars for quality of life assessment

Safety/ Security

Jobs, economic

Quality of life

Housing

Environment

Activities and 
participation of 
communities

Technical and social 
infrastructure
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Study areas

 5 provincial cities 

of Binh Duong

Permanent settlement
Temporary settlement ( > 6 months)
Temporary settlement ( < 6 months)

NOTE

Population density
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Case studies for in-depth survey

Source: Statistical data of Binh Duong

Ward/
Neighborhood

Area (ha)/ 
Selected 
criteria

Population
2013 

(people)

Population
2016 

(people)

Permanent
residents 

2016 
(people)

Temporary 
residents

2016
(people)

Popolation
Density 

(people/ha)

Phu Cuong 2,450 24,856 25,551 21,901 3,650 1,043 
KP8 Centre 1,104 1,088 1,001 87 N/A

KP11 Sub-ward 1,910 1,997 1,824 158 N/A

Di An 1,044 90,908 93,268 41,782 51,486 8,934
Binh Minh 2 Centre 4,110 4,450 3,695 755 N/A

Thong Nhat 2
Sub-urban, near 
industrial area 12,548 11,604 3,174 8,430 N/A

Lai Thieu 790 56,448 56,933 33,617 23,316 7,207 
Binh Hoa Sub-urban 16,617 15,474 3,531 11,943 N/A

Binh Duc 1
Near centre, 

Stability 4,471 4,862 4,270 592 N/A

My Phuoc 2,150 51,612 57,587 19,807 37,780 2,678 
KP3 15,980 18,648 4653 13,995 N/A

Uyen Hung 3,334 21,298 30,403 12,092 18,311 912 
KP8 Sub-urban 4,997 6,762 2,088 4,674 N/A
KP1 Centre 1,182 1,323 1,271 52 N/A
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RESULTS
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Motivations for development

Human resources: 
immigrants

Strategy: 
industrialization

Urban 
development 

in Binh Duong

Combination of 
politics and economy

FDI

Determination of 
authorities

Changes and differences
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Changes

Population growth and structure

Safety

Urban special transformation and land use 
change

Economy growth and structure

Living standards of households

Despite of many challenges, Binh Duong has been 

becoming a «more livable locality »
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Differences

 Note: Site survey and questionnaire with 800 people 

By groups of communities,
settlement status

By ages

By incomes

By location

Group: community / local management / 
provincial management

By ages
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Differences between areas

Old urban center (Thu 
Dau Mot): stable for 

long time

First industrial 
development zones (Di 
An, Thuan An): to be 

stable

Recently industrial 
development zones (Ben 

Cat, Tan Uyen, New City): in 
process of rapid transition
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Differences between locations in the same area

 Number of immigrants, complexity of area

 Security issues

 Environmental conditions

Centre Sub-area

Far from 
industrial zones

Near
industrial zones

`

 Stability and transformation 

 Jobs

 Residential groups/ components
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Differences between groups of resident

Local residents
Long-term 
immigrants

Recent immigrants

 Occupations/ Jobs and incomes

 Stability

 Accessibility to basic services

 Integration with community
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Development perspectives and vision

Residents/ 
community

Local authorities 
(wards, communes)

Upper level 
management 
authorities

 Perspective on quality of life 

improvement

 Perspectives and visions 

about development
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61 factors to assess quality of life

Safety/ Security

Jobs, economic

Quality of life:
61 factors

Housing

Environment

Activities and 
participation of 
communities

Technical and social 
infrastructure

Level of satisfaction with

current living conditions ?
(From 1 to 5 points)

Level of necessity

(importance) of these

factors?
(From 1 to 5 points)
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What are people satisfied with?

Most satisfied:

 Housing condition

 Improvement of social infrastructure 

 Improvement of technical infrastructure

Most unsatisfied:

 Safety/ Security

 Administrative management and urban planning

 Participation

Note: Results from assessment on 61 factors from 800 respondents
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Which factors are important?

Most important:

 Safety/ Security

 Careers and incomes of family members

 Housing (location and legal documents)

Less important:

 Community activities and relationships

 (not so basic) Public (neighborhood) facilities 

 Administrative management and urban planning

Note: Results from assessment on 61 factors from 800 respondents
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CONCLUSION AND RECOMMENDATIONS
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Livability in the context of Binh Duong

Jobs

Urban management

Neighborhood and community buildings; 
Creation of sense of place

Safety/ Security

Good accessibility to basic services

Short-term 

Mid-to-long term
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Định hướng giải pháp

Varieties of People 
needs 

Solutions for 
development

toward
livability

49 solutions

57 indicators
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Livability in the context of Binh Duong

H2: Implementation of livability indicators

F3: Public space

G7: Comprehensive information system

H1: Strategy and action plan towards 
livability

A3: Urban redevelopment

G10: Land use efficiency and new urban 
area development

G4: Transit-Oriented Ddevelopment
strategy
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Q&A

THANK YOU FOR YOUR ATTENTION



Model-Driven Security & Privacy

Assoc. Prof. Dr. Manuel Clavel

Software Engineering and Programming Languages
Computer Science

Vietnamese-German University

manuel.clavel@vgu.edu.vn

9 October 2018, Binh Duong New City, VGU Campus
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Security & Privacy

The current implementation of Industry 4.0 faces many challenges,
including [From BIBB : Industrie 4.0 und die Folgen für Arbeitsmarkt
und Wirtschaft]:

I IT security issues, which are greatly aggravated by the inherent need to
open up those previously closed production shops.

I Unclear legal issues and data security.

There is an increasing concern of both users and regulators about
security & privacy breaches. E.g., EU General Data Protection
Regulation (GDPR).

I The GDPR is designed to allow individuals to more effectively control
their personal data.

I Also, to improve public trust and harmonise data protection standards
across Europe for business operating in digital markets.

I The regulation came into force on May 2018.

Manuel Clavel (VGU) Model-Driven Security & Privacy VGU 2 / 17



Security & Privacy
[From GDPR Alliance: The General Data Protection Regulation (GDRP)
In A Nutshell]

Requires that consent is given or there is a good reason to process or store
personal information.

Gives a person a right to know what information is held about them.

Allows a person to request information about them is erased and that they
are ‘forgotten’ unless there is a reason not to do thise.g. a loan account.

If data is lost, stolen or is accessed without authority, the authorities must
be notified and possibly the people whose data has been accessed may need
to be notified also.

Data cannot be used for anything other than the reason given at the time of
collection.

Data is securely deleted after it is no longer needed.

Allows national authorities to impose fines on companies breaching the
regulation. These fines can be up to 20 million EURO or 4% of the
businesses global turnoverwhichever is higher.

Manuel Clavel (VGU) Model-Driven Security & Privacy VGU 3 / 17



Security & Privacy

[From ENISA: Privacy and Data Protection By Design. From Policy to
Engineering: Key Findings (December 2014)]

Privacy and data protection features are, on the whole, ignored by traditional
engineering approaches when implementing the desired functionality.

This ignorance is caused and supported by limitations of awareness and
understanding of developers and data controllers as well as lacking tools to
realise privacy by design.

Manuel Clavel (VGU) Model-Driven Security & Privacy VGU 4 / 17



Model-Driven Engineering (MDE)
MDE core idea

Different views of a system are specified using models.

System implementations are automatically generated from models.
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Model-Driven Engineering (MDE)
MDE benefits

Reduce software development time.

Reduce software cost.

Improve software quality.
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Model-Driven Engineering (MDE)
MDE in practice

Modelling can not completely replace programming.

But for specific domains MDE delivers what promises.
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Model-Driven Security (MDS)

MDS is a specialization of MDE.
I David A. Basin, Manuel Clavel, Marina Egea: A decade of

model-driven security. SACMAT 2011: 1-10.

Systems are modelled together with their security requirements.
I Fine-grained access control policies: they declare who can access

which information and under which circumstances.

[Facebook Help Center (2018)]
A tag is a special kind of link. When you tag someone,
they’ll be notified. Also, if you or a friend tags someone in
your post, the post could be visible to the audience you
selected plus friends of the tagged person.
Tags in photos and posts from people you aren’t friends with
may appear in timeline review where you can decide if you
want to allow them on your timeline. You can also choose to
review tags by anyone, including your friends.

Security infrastructures are directly generated from the models.
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Model-Driven Security (MDS)
Secure data-management applications

Applications that create, delete, read, and update information stored
in a database.

Enforcing (fine-grained) access control policies is a nontrivial task:
I Currently, authorization checks are manually encoded and spread

throughout the code.
I This is cumbersome, error prone, and scales poorly.
I This is also difficult to audit and maintain.
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ActionGUI

ActionGUI is a novel, rigorous, tool-supported model-driven
methodology for developing secure data-management applications.

I David A. Basin, Manuel Clavel, Marina Egea, Miguel Angel Garćıa de
Dios, Carolina Dania: A Model-Driven Methodology for Developing
Secure Data-Management Applications. IEEE Trans. Software Eng.
40(4): 324-337 (2014).
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ActionGUI

Using ActionGUI, secure
data-management application are
modeled using three interrelated
models: the data, security, and a GUI
models.

From the models, ActionGUI
automatically generates complete,
deployable web applications, along with
all support for fine-grained access
control.

Data
Model

Security
Engineer

Software
Engineer

GUI
Engineer

Model Transformation

Code Generation

GUI
Model

Security
Model

Security-aware
GUI Model

Security-aware
GUI Application

Case studies have been carried out that provide evidence of
ActionGUI’s potential for developing real-world applications.

I Miguel Angel Garcia, Carolina Dania, Manuel Clavel, David Basin.
Model-driven development of a secure eHealth application, Engineering
Secure Future Internet Services and Systems 2014: 97-118.
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Model-based Quality Assurance

In MDE, the quality of the generated software depends on the quality
of the source models.

I If the models do not properly specify the system’s intended behavior,
neither will do the generated system.

Security models are formal objects and one can reason about their
properties.

I Can someone with role r have access to data x?
I Is there any scenario in which someone of type X may be granted

access to data of type Y ?
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Model-based Quality Assurance
ActionGUI

In ActionGUI, security models and security properties are mapped,
respectively, to first-order theories and first-order formulas, and
theorem-proving tools are used to reason about their properties.

A security property holds in every scenario allowed by a security
model, if the negation of the formula corresponding to the security
property is unsatisfiable in the theory corresponding to the security
model.

We use Satisfiability Modulo Theory (SMT) solvers to automatically
check properties of security models.

I Carolina Dania, Manuel Clavel: OCL2MSFOL: a mapping to
many-sorted first-order logic for efficiently checking the satisfiability of
OCL constraints. MODELS 2016: 65-75.

I Miguel Angel Garćıa, Carolina Dania, Manuel Clavel: Formal reasoning
about fine-grained access control policies. APCCM 2015: 91-100
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Model-Driven Privacy
Scientific & technical challenges

Although related to security modeling, privacy modeling needs to
cope with new concerns:

I Data should be accessible only upon the user’s explicit consent and
only for specific purposes.

I Users should be notified about whom, when, and for which purpose
their data is accessed.
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Model-Driven Privacy
Research project

Extend ActionGUI to include privacy models as primary artifacts in
the development of data-management applications.

I Define a new modeling language for specifying privacy policies.
I Implement a new code-generator to automatically enforce privacy

policies in data-management applications.
I Design and perform a case study to validate the new ActionGUI.
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Model-Driven Privacy
Case study

A social network to exchange medical-related information among
healthcare professionals, patients, and caregivers.

Collaboration with legal experts as well as experts in human social
behavior will be sought.
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Questions?
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Bui Minh Duong, PhD 

Vietnamese-German University 
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Content 

Introduction on AC and DC microgrids (MGs) 

An aggregated energy storage system (AESS) in 

microgrids 

Protection Algorithm of AESS in AC microgrids 

Protection Algorithm of AESS in DC microgrids 

Results 

Further Research Activities 
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1. Introduction on AC and DC MG (1) 

Why microgrid technology is a HOT topic? 

What is definition of microgrid? 

What are main characteristics of AC (alternative current) 

and DC (direct current) microgrids 
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1. Introduction on AC and DC MG (2) 

4 10/3/2018 

While traditional energy sources such as oil, coals are being 

exhausted recently, renewable energy sources have been 

developed strongly as an alternative method (e.g., wind and 

solar energy, biomass…). 

Alternative power plants using renewable energy do not 

have the ability to generate the large amount of electric 

power to the grid. 

A micro-grid is an effective solution being developed to 

transmit power from the new alternative power units to 

some certain areas (islands, smart homes, industrial parks, 

deserts…) or to integrate to the grid like an aggregator. 
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1. Introduction on AC and DC MG (3) 

5 10/3/2018 

A microgrid (MG) mainly consists of renewable energy sources 

(wind turbine, photovoltaic generation system…), back-up 

generators (gas-microturbine, diesel generators…), loads (linear 

and non-linear loads), energy storage devices (batteries, 

supercapacitors, flywheels) and protective devices. 

Distributed generators (DGs) are classified into two main types, 

namely, rotating-based (or synchronous-based) DGs (RBDGs), and 

inverter-based DGs (IBDGs). 

A microgrid also operates at low-voltage level (380V). The power 

output is mostly less than 5MW (referred to IEEE standard). 

A microgrid can work at two different modes including: grid-

connected and islanded operation modes to supply the reliable and 

environment friendly power for customers. 
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1. Introduction on AC and DC MG (4) 

6 10/3/2018 Fig 1. Microgrid system and a smart-grid structure 

Advanced 

distribution 

automation 

system 
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1. Introduction on AC and DC MG (5) 

7 10/3/2018 Fig 2. System configuration of a real-time AC microgrid in Taiwan 
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8 10/3/2018 Fig 3. A real-time 380V AC microgrid in Taiwan 

1. Introduction on AC and DC MG (6) 
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1. Introduction on AC and DC MG (7) 

9 10/3/2018 Fig 4. System configuration of a real-time DC microgrid in Taiwan 
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1. Introduction on AC and DC MG (8) 

10 10/3/2018 

Fig 5. Geographic location and some real pictures of the Dongkeng DC MG 
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1. Introduction on AC and DC MG (9) 

11 10/3/2018 

Fig 6. AC microgrid versus DC microgrid 
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1. Introduction on AC and DC MG (10) 

12 

Special research fields of microgrid technology: 

(1) Integration of distributed energy resources (DERs) to MGs 

(2) Power conversion system with reactive power control for 
renewable energy 

(3) Grid-connected operation of MGs 

(4) Islanded operation of MGs 

(5) Seamless transitions between grid-connection and stand-alone 
operation modes of the MG 

(6) Energy management system in microgrids (demand response 
and optimal power flow analysis) 

(7) Microgrid protection 
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2. An aggregated energy storage system 
in microgrids (1) 

13 10/3/2018 Fig 7. A hybrid AC/DC microgrid system 
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2. An aggregated energy storage system 
in microgrids (2) 

14 Fig 8. Connection diagrams of three typical energy storage devices in an AC MG 
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2. An aggregated energy storage system 
in microgrids (3) 

15 Fig 8. Connection diagrams of three typical energy storage devices in an AC MG (cont.) 
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2. An aggregated energy storage system 
in microgrids (4) 

Energy storage systems: Household energy storage (HES) 
and aggregated energy storage (AES) 

16 10/3/2018 

(a) Scenario I: HES system (b) Scenario II: AES system 
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2. An aggregated energy storage system 
in microgrids (5) 

Although the power total of microgrid is quite small at few 
kilowatts, the investment cost of the energy storage 
system is a possible downside for the HES system  No 
incentive for deployment of the HES system for the 
households. 

On the other hand, the AES system is a promising selection 
for demand-side management (DSM) and distributed energy 
resources (DER) side management at the community size  
Surplus energy from all customers having microgrids can be 
stored in an aggregated energy storage system to perform 
multiple applications for both the customers (households, 
industrial or commercial customers) and the utility grid.  

 

17 10/3/2018 
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3. Protection Algorithm of AESS in AC 
microgrids 

18 10/3/2018 
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4. Protection Algorithm of AESS in DC 
microgrids 

19 
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5. Results (1) 

20 
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5. Results (2) 

21 
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5. Results (3) 

22 10/3/2018 
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5. Results (4) 

23 10/3/2018 
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REAL PICTURES OF EXPERIMENTS 

24 10/3/2018 
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10/4/2018 25 

6. Further Research Activities (1) 

AC and DC Microgrids (Renewable Energy Systems): 

 Energy management system (EMS) in the grid-

connected and islanded operation modes of Microgrids 

 Optimal power flow analysis in Microgrids 

 Fault analysis of AC and DC Microgrids 

 Microgrids protection and control 

 Reliability assessment of components in Microgrids 

such as: Energy Storage Systems, PV, WT, … 
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10/4/2018 26 

6. Further Research Activities (2) 

Smart distribution grids: 

 Smart-grids using open ADR (Automated Demand Response) 

 Smart distribution systems using smart meters - AMI 

(Advanced Metering Infrastructure), and AMR (Automatic 

meter reading) 

 Applying Internet of Thing (IoT) for energy management 

system of smart-grids, the operation of renewable energy 

systems integrated to the grid 

 Protection of distribution networks with integration of 

renewable energy systems 
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6. Research Projects for VGU students 

ONGOING:  

1. Study on an Off-grid PV Generation System with an Energy 
Information Communication Framework (3/2018 – 11/2018) 

FUTURE: 

1. Design of Vertical Axis Wind Turbines (VAWT) 

2. Design of Smart Meter for a PV Generation System 

3. Modeling and Simulation on PV Generation System, Wind 
Turbine Generation System and Energy Storage System in 
Microgrids 

4. Design of Digital Relays for Protection of AC and DC 
Microgrids 

27 10/4/2018 
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28 10/4/2018 

Smart Grids 
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29 10/4/2018 

Energy Management System 
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30 10/4/2018 

Protective relays 
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Real Time Digital Simulator (RTDS) 

31 10/4/2018 
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Real Time Digital Simulator (RTDS) 

32 
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THANK YOU FOR YOUR LISTENING 

33 10/3/2018 
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Bui Minh Duong, PhD 

Major in Electrical Power System 

Email: duong.bm@vgu.edu.vn 

Mobile phone: 0918163356 
 



Examining the service efficiency of Vietnamese banking system

Dr. Le Minh Hanh – Faculty of Economics and Management

Vietnamese German University

Research conference 

9.10.2018



Outline

• Background analysis

• Data Envelopment Analysis model 

• Findings

2 08.10.2018 Dr. Minh Hanh Le I VIETNAMESE-GERMAN UNIVERSITY 



What is a bank?

An investor 

Inputs are exogenously defined

(portfolio theories) 

A financial firm

Inputs and outputs are controllable

(organization theories)

3 08.10.2018 Dr. Minh Hanh Le I VIETNAMESE-GERMAN UNIVERSITY 

Sealey and Lindley (1977)



Focus: Bank as a financial firm

Primary goal: 

Maximizing shareholder values in 

the long term

Secondary goals

Intermediation 

approach

Maximize the 

profit in 

intermediating 

funds 

Production 

approach

Minimize the 

operating costs 

of the operating 

process

User cost 

approach

Minimize the 

user costs in 

producing 

financial 

services

Value added 

approach

Maximize the 

value added of 

banking activities 

to obtain 

competitive 

viability

Bank behavior models and bank efficiency analysis

Ahn and Le (2014)



Bank as a service producer

Focus

• Technical aspect
• Service producing process

Inputs - Outputs

• Inputs: Resources (physical resources)
• Outputs: Banking services

Strengths:

Justify the significance of deposit services

Address the importance of operational resources

Weaknesses

• Requiring data with limited assess

5 08.10.2018 Dr. Minh Hanh Le I VIETNAMESE-GERMAN UNIVERSITY 



Bank customers

6 08.10.2018 Dr. Minh Hanh Le I VIETNAMESE-GERMAN UNIVERSITY 

Loan customers
Public customers (non-

interest services & 
deposits)

 Purchasing and using behaviors
 Knowledge about services
 Responses to changes in bank and market 

changes



Banking system in Vietnam

• A surge in banking industry shown in the past 10 years 

• However with considerable fluctuations: M&A, Restructure, Non-performing loans...

• Who are customers?

7 08.10.2018 Dr. Minh Hanh Le I VIETNAMESE-GERMAN UNIVERSITY 

Source: State Bank of Vietnam



Question

How efficient do banks serve public customers and loan customers?

8 08.10.2018 Dr. Minh Hanh Le I VIETNAMESE-GERMAN UNIVERSITY 



DEA’s approach to measure efficiency

• Data Envelopment Analysis (DEA) applies the frontier approach  DEA provides 

efficiency measure of a decision making unit (DMU), not based on specific indicators, but 

in a dynamic relation with others in the same peer group. Efficiency score of a DMU is not 

defined by an absolute standard, but it is defined in relative to others in the reference 

group

 Efficient frontier contains the best-practiced observations which could produce more 

output or consume least input such that no other banks in the peer group could 

outperform.

 Other observations shall be considered as inefficient ones. Deviation from the efficient 

frontier refers to inefficiency. 

• DEA is deterministic  it assumes the measurement error free and does not separate 

random noise and inefficiency term, but simply assumes that the residual represents the 

inefficiency term  this approach could overestimate the inefficiencies

• DEA is non-parametric  production frontier is generated from the actual data of all the 

banks under consideration, NOT from specific functional forms. 

9



Specification of DEA model

• DMU(s): Decision making unit(s)

• Input(s): taken from the production process or from decision process

• Output(s): taken from the production process or from decision process

• Weights: DEA model employs the variable weight method. There is no priori assumption 

on weights of production factors. In fact, weights are assigned so that every DMU is 

viewed in the best possible light. 

• Returns to scale: Constant returns to scale or variable returns to scale

• Orientation: Input orientation or output orientation

10



Outcome of DEA measurement method

• Efficient frontier is the envelopment surface consisting of all the best practice units

• Efficiency score for each DMU reflecting distance to the frontier, lying within the interval 

of [0,1]. Efficiency score is equal to unity for efficient DMUs, and less than unity for 

inefficient DMUs.

• Efficient reference set, or peer group containing a small subset of efficient units 

"closest" to the unit under evaluation, for each inefficient DMU;

• Efficient target for each inefficient DMU (projections onto the frontier).

11



CCR model (I)

Fractional program (FP0)

Linear program - multiplier form (LP0)

The ratio scale is being maximized with the 
constraints that… 
…the ratio scale lies within the [0,1] being bounded 

as an efficiency measure
… the optimal weights are obtained, i.e. each DMU 

is presented in best possible light, in the sense 
of maximizing the ratio scales. There is no priori 
assumption on  weights of inputs and outputs. 

(FP0) is equivalent to (LP0), under the nonzero 
assumption of v and X>0
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• Production possibility set:

• The first constraint: θoxio lies within the production possibility set

• The second constraint: yro lies within the production possibility set

• Minimize θ0  minimize θ0xio  to find out the possibility for DMU0 to reduce the input while still maintain in 
the production possibility set. θ belongs to [0, 1]. If there is no possibility to minimize xio ; i.e. θ0 =1, then DMUo
is efficient

• In order to confirm that DMU is fully efficient under Pareto concept, slacks should be taken into account. 

CCR- Dual problem - Envelopment form

(DLP0)
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BCC model
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• The CCR model with the constant returns to scale  assumption is only appropriate when 

all DMUs are operating at an optimal scale

• Banker, Charnes and Cooper (1984) proposed the DEA model for variable returns to 

scale by adding the convexity constraint: N1’ λ = 1 

This approach forms a convex hull 
which envelopes the data points 
more tightly than the CRS conical 
hull  Efficiency scores obtained 
under BCC model are higher than or 
equal to those obtained under CRR 
model.

14



Data and Model

DMUs Inputs Outputs

Domestic commercial 
banks

From 2012 to 2017

• Interest expenses
• Non-interest expenses
• Operating expenses
• Total fixed assets

(A)
• Non-interest revenue
• Total customer deposits
(B) 
• Interest revenue
• Total customer loans

15

Model for efficiency estimation: 
Output-oriented BBC model



Findings

• Top performers in serving public customers are: CTG; BID; HDB; MBB; OCB; PGB; 

SGB; TPB; VCB

• Top performers in serving loan customers are: CTG; BID; HDB; MBB; OCB; PGB; TCB; 

TPB; VCB

• In the most recent years (in 2015, 2016 and 2017), the banking system experience 

higher efficiency in public customer market than in loan customer market

• Regarding scale efficiency, banks are operating with higher scale efficiency in the loan 

customer market.

16 08.10.2018 Dr. Minh Hanh Le I VIETNAMESE-GERMAN UNIVERSITY 



Thank you very much for your attention!

17 08.10.2018 Dr. Minh Hanh Le I VIETNAMESE-GERMAN UNIVERSITY 
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Research in 
Computational Fluid Dynamics: Some applications

Thinh Xuan Ho, PhD

Faculty of Engineering, Vietnamese-German University (VGU)

Email address: thinh.hx@vgu.edu.vn

Scientific Workshop and exhibition at VGU
Binh Duong, 9th October, 2018



2 08.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 

Fluids:

Newtonian fluid: air, water, cooking oil, gasoline, etc.

Non-Newtonian fluid: blood, honey, ketchup, toothpaste, lotion, paint, polymer, 
sediment, suspension, emulsion, etc.



3 08.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 

Governing Equations

Here �� is the strain rate tensor, ���

�

� is the generalized strain rate, y is the yield stress and 

n is the stress growth parameter. In one-dimensional problems, ���

�

� becomes the shear 

rate �. It is good to mention that the fluid flows and deforms significantly only when �� > y. 



4 08.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 

Numerical methods:

Grid-based methods: FDM, FVM, FEM, etc.

Meshfree-methods: Smoothed Particle Hydrodynamics (SPH), Dissipative Particle 
Dynamics (DPD), etc.

Particle-based Method (Lagrangian) Grid-based Method (Eulerian)



5 08.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 

 Eulerian
 Values known at grid point and/or cell centers
 Finite-differencing approximation of derivatives
 New values at grid point and/or cell centers

 Lagrangian
 Particles represent moving portions of fluid
 Values known at particle positions
 SPH approximations of derivatives
 New values at particle positions
 Update particle positions

Grid-based methods:

Meshfree methods:



6 08.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 

Finite difference method: 

Based on Taylor’s expansion



7 08.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 

SPH approximations and derivatives

W is the supporting domain; h is the smoothing length; W is smoothing kernel or function; 

Kernel approximation

� � = � � �′ � � �′ ��′

W

≈ � � �� � � ��, ���

W

Discrete approximation 

� � ≈ � � �′ � � ��, ��′

W

≈ � ��� �′ � � ��,

�

���

�� = ��/�� is the volume of particle j



8 08.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 

Advantages of SPH

 Ease to program

 Can tackle large deformation and interface tracking

 Easy to model moving boundaries

 No non-linear convective derivatives to calculate

 Conservativeness

Further developments are required

 Particle splitting, variable resolution

 General Boundary Conditions

 Improvement of the accuracy of derivatives of high orders

 Computation speed up probably with the use of GPUs

 Hybrid scheme (e.g. FVM/SPH)

 Turbulence: advanced turbulence models for SPH are still poorly developed

 Multi-phase: multiphase algorithms need to be developed
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Some applications

 Solid oxide fuel cells

 Combustion

 Multiphase flow – sedimentation of cloud of small particles

 Offshore farming

 Wave energy

 Mudflow, interaction between sediment and structures



10 08.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 

CH4 + H2O  CO + 3H2

CO + H2O  CO2 + H2

 SOFCs convert chemical energy into electrical energy at 500–1000 oC with high
efficiency, low pollution and low noise.

 Fuels: hydrocarbons, natural gas, biogas, bio-ethanol, etc. A cell can produce 0.7 V; to
yield a higher voltage, many cells are stacked together.

1/2 O2 + 2e  O2

H2 + O2  H2O + 2e

Solid oxide fuel cell

Ecobyfco.com

A repeating unit of a cell

Sudden change from 0.7 V to 0.6
V: transition time is 7.5 min
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Combustion

• Syngas (mainly H2 and CO) is a good candidate for
green energy conversion.

• Explosion of syngas can cause severe damage to
the surroundings.

Evolution of 50H2:50CO/air flame:
Initial pressure = 0.1 Mpa; Max temp. = 2200-2500 K.

Comparison between exp. (solid) and sim. (dotted) results 
at various equivalence ratio 
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Sedimentation of a cloud of small particles

Exp.
Rec = 6.2

Particle: 10 – 100 m, no Brownian motion

Sim.
Rec = 2

Velocity of 
particle i:
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Offshore farming

• Fishing industry is harvesting 2.5 times > the sustainable level

• Offshore: fresh environment, better flow circulation

• Spherical cage: suitable for rough oceans

The frame is modeled 
as a porous shell

Velocity across the center line; effect of biofouling Velocity vector in the xoy (horizontal) plan
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Wave energy

• Design a float that moves according to the wave, maximizing its kinetic energy, and 
then convert it into electricity

• Build an energy conversion system

Interaction between 
waves and object 
(SG=0.5)

Floats can move vertically and rotate



15 08.10.2018 VGU I VIETNAMESE-GERMAN UNIVERSITY 

Water: Vin = 1 m/s, D = 1 m, gap G = 1D, 
 = 10-3 Pa.s, Re = 106

Bingham: Vin = 1 m/s, D = 1 m, gap G = 1D,  = 10-3 Pa.s, Re = 106, yield stress = 20 Pa

Velocity contour (non vortex shedding)

Fluid circulation

Zones where 
velocity < 0.01 m/s

Vortex shedding behind the cylinder

Mudflow, interaction between sediment and structures
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 Various topics / applications 

 Numerical tools: Grid-based methods using ANSYS Fluent; Mesh-free particle based 
using open source codes or our own codes.

 Experimental approach: a Rheometer would be equipped (the procurement is in progress)

 Projects:

1. National Foundation for Science & Technology Development (Nafosted), Grant for 
24 months (2018-2020): Modeling and simulation of flows of non-Newtonian fluids 
using Smoothed Particle Hydrodynamics (SPH). 

2. Institute for Computational Science and Technology (ICST) at Hochiminh City, Grant 
for 18 months (2018-2020): Numerical study of fresh concrete flow processes using 
Smoothed Particle Hydrodynamics. 

Remarks & Perspectives
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