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After retirement of Prof Bongaerts on April 1, 2017, lecturing within the IM-
RE Pogramme has come to an end and more time is available for interna-
tional projects and for research. The format of this annual report has there-
fore also changed.



International Activities

CEMEREM Project

In April 2016 a new project entitled
“Development of a Centre of Excel-
lence for Mining, Environmental En-
gineering and Resource Manage-
ment (CEMEREM) started. It is a joint
project of Taita Taveta University
(TTU), Voi, Kenya, the University of
Applied Sciences Dresden (HTWD)
and TU Bergakademie Freiberg. The
purpose is to develop CEMEREM at
TTU in the next five years. CEMEREM
has four main objectives:

e Education and training of stu-
dents and staff of TTU and of
members of stakeholder organi-
sations of CEMEREM

e Promotion of research

e Development and operation of

specific laboratories
for issues of the nat-
ural resources sector
e Community outreach

The project also aims to foster scien-
tific and cultural exchange between
the project partners, industrial and
governmental institutions in Kenya
and Germany. Until the end of 2017,
the financing of the project is se-
cured by the Ministry of foreign
affairs of the Federal Republic of
Germany through DAAD. The govern-
ment of Kenya spends a considerable
sum of money on the construction of
a new CEMEREM building on TTU’s
campus.

CEMEREM Summer School 2018

9 — 16 July Twenty CEMEREM tea-
chers and students participated in
the 2" Summer School organized by
the CEMEREM Project Team of HTW
Dresden and TU Bergakademie Frei-
berg. As in 2017, the program
started with a lecture session given
by Prof. Bongaerts, Prof. Feistel, Dr.
Liu and Oscar Choque, one of Saxo-
ny’s promoters for resources policy
and migration. In addition, partici-
pants were also taken on excursions.
The group was split into three groups
based on the participants’ back-
ground.

In Dresden, visits were made to DRE-
WAG power station at Nossner Bru-
cke, to the experimental fields and
laboratories of the Faculty of Agricul-
ture/Environment/Chemistry of HTW
Dresden and Bosch Rexroth GmbH.
They had a tour to Welzow-Sid o-

pencast lignite mine and its post-
mining rehabilitation site. In Frei-
berg, participants visited the under-
ground mine at “Reiche Zeche”, the
laboratory in Mining institute for the
demonstration of a simulator for
excavation, and to Agrargenossen-
schaft in Clausnitz. A workshop and
brainstorming on the utilization of
renewable energies in mining was
the offered by Kateryna Zharan to
address a topic which plays a promi-
nent role in the development of the
mining sector in Kenya.

One more time, the CEMEREM sum-
mer school provided an excellent
opportunity for participants to learn
and train themselves on subjects re-
lated to mining, natural resources
management and environmental
technologies and gain first hand
practical experience.

DAAD'’s Film Team Underway for CEMEREM

Visits to Welzow Open Pit Mine, Agrargenossenschaft Clausnitz, Institut of Mining of TU
Bergakademie Freiberg
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Teaching at TTU

In the fall of 2017, TTU opened two
new study programmes at Master’s
level, one for mining engineers and
the other programme as an executi-
ve MBA on Natural Resources Ma-
nagement. This programme is taking
its inspiration from the School of Bu-
siness, Economics and Social Sci-
ences and from the MBA IMRE Study
Programme of TU Bergakademie
Freiberg. As one essential part of
CEMEREM, several teaching activities
took place at TTU by HTWD and TU
Bergakademie Freiberg members.

11 September — 10 November, Prof.
Bongaerts was DAAD Johann
Gottfried Herder Professor at Taita
Taveta University in Voi, Kenya, the
CEMEREM Partner. Prof Bongaerts
taught two modules for the engine-
ers and two more modules for the
MBA students. The MSc engineers
were trained in project management
and they learned about investment
and financing for mining operations.
The MBA students took a course on
international mining law and another
course on environmental manage-
ment.

TTU Campus

Prof Bongaerts in his lecture

8 — 10 October and 18 — 20 Decem-
ber: Prof. Carsten Drebenstedt gave
an intensive lecture “Mine planning”
to the new students of the MSc in
Mining Engineering. His lecture dealt
with an overview of the objectives
and functions of mining for the
needs and benefits of society and
the economy. He also highlighted
appropriate mining technologies in
accordance to the types of deposits
and their geological structures.

9 — 17 December, Bruno Grafe,
associate researcher at the Mining
Insitut of TU Bergakademie Freiberg
completed the lecture with assign-
ments on software for mine plan-
ning.

22 — 26 November: Prof Konietzky
lectured on Geomechanics for the
MSc Mining Engineering programme.
He given a brief introduction in geo-
mechanical methods and their appli-
cations in mining related areas. He
also visited the soil and chemical la-
boratory and had a discussion with
the chief laboratory technician Koti
Musomba about commercialization
opportunities for the soil mechanics
equipment at TTU.

Prof Konietzky in his lecture



CEMEREM Smart Biogas Project

27 October — 7 November, Niazi
Azim Khan, IMRE Alumnus, and Erik
Ferchau, researcher for biogas at TU
Bergakademie Freiberg carried out a
8 days visit at TTU. They successfully
completed comprehensive preparati-
ons and tasks for the installation and
start-up of four so-called Smart Bio-
gas Plants at TTU.

The Smart Biogas Plants are based
upon an innovative and completely
novel application of the well-known
anaerobic digestion principle. In con-
trast to traditional underground do-
me structures, they stand above
ground, they are lightweight, portab-
le in an empty condition and without
any need for preparatory civil engi-
neering works. They operate on a
multitude of biomass feedstocks.
Moreover, biogas production is high-
ly effective in comparison with un-
derground domes and outgoing di-
gested sludge constitute an im-
portant bio-fertilizer.

Four plants have been installed at
the TTU main campus and at the
campus of the School of Agricultural,
Earth and Environmental Sciences
(SAEES) in nearby Ngerenyi. In a first
stage, they will produce biogas for
TTU’s Catering Department with kit-

chen waste and other biomass as
preferred feedstocks and be used for
the research about biogas produc-
tion. More importantly, be used as a
demonstration plant for local far-
mers and would-be entrepreneurs
who intend to disseminate the tech-
nology around the SAEES campus
and beyond.

Vice Chancellor Professor Fred Si-
miyu Barasa has a clear opinion
about the future: “TTU CEMEREM is
now equipped for three important
tasks: education of our students, re-
search on biogas and digested sub-
strates for agriculture and land ame-
lioration, and dissemination through
future manufacturing of more plants
within the region.”

Installation of the Smart Biogas Plants at
17U

CEMEREM Macadamia Project

Almost two years ago, during a visit
of the SAEES Campus of Taita Taveta
University, the “problem of nuts cra-
cking” was identified. SAEES, in their
plantation, cultivate macadamia
trees. Macadamia nuts range at the
top end of all nuts in terms of quali-
ty, except that they are extremely
difficult to open. Current technolo-
gies often result in shells being cra-
cked and nuts being pulverized. This
makes them almost worthless for
sale. Moreover, the lack of an effi-
cient nutcracker technology significa-
ntly reduces their price for famers. In
essence, the value added is much
higher for whole kernels. As a result,
an attempt was made to draft a pro-
file of requirements to be fulfilled by
a better, benign, technology cracking
the shells and leaving at least 80 per-
cent of the nuts intact. Another, im-
portant, objective consisted in a mi-
nimum capacity of production ex-
pressed as the number of nuts ope-
ned per unit of time. Needless to say
that this machine should also be ro-
bust, and eventually manufactured
in Kenya.

TU Bergakademie Freiberg’s Profes-
sor Mathias Kroger, himself a diligent
and enthusiastic researcher on many

different types of nut crackers, pi-
cked up the idea and decided to de-
velop a machine as a prototype
which meets the set requirements.
As a result of that initiative, his stu-
dent Johannes Gebel investigated
various physical principles serving
the purpose and, eventually, identi-
fying one of them as key. Experimen-
tal work in the lab justified the ap-
proach and further work on the de-
sign of the prototype machine resul-
ted in his Master’s Thesis project.
Days before the Christmas season,
the prototype — meanwhile patented
— was demonstrated in Professor
Kroger’s traditional Christmas lecture
with substantial media coverage.

Johannes Gebel demostrate the
macadamia prototype at TTU



Sustainable Partnership with East Africa

12 March 2018 A Networking con-
ference on the CEMEREM Project
was organized at Alte Mensa in co-
operation with the Saxon State Mi-
nistry of the Environment, the Saxon
State Economic Development
Agency, the Chamber of Commerce
of Chemnitz, especially represented
by EZ Scout Konstantin Kotsas, and
the Delegation of German Industry in
Kenya, represented by Head of Ener-
gy Andreas Kaiser. A delegation of
Local Government Representatives
of six Southern Kenya Counties parti-
cipated as honorary guests. More
than 100 participants attended the
event.

Prof. Dr. Ulrike Feistel of HTWD
(Hochschule fiir Technik und Wirt-
schaft Dresden) and head of the
CEMEREM project gave an overview
of CEMEREM'’s activities, the Kenya

Delegation informed about recent
development for economic co-
operation and Andreas Kaiser explai-

L)

Prof. Dr. Ulrike Feistel (HTWD)

ned the opportunities for business
development in Kenya, especially in
the sectors of water, energy and en-
vironmental technologies. Partici-
pants welcomed the informative
talks and they appreciated the net-
working facilities offered by the sym-
posium.

Left: Panel Discussion ,, Sustainable Relationship with East Africa, Experiences from
Sachsen *
Right: Deputy Governer Delegation from Kenya

Afrika-Verein Conference on Mining in Kenya and

Tanzania

3 May at the invitation of the Afrika-
Verein, Prof. Bongaerts took partin a
conference on mining in Kenya and
Tanzania. The event took place at
the premises of DMT, a leading mi-
ning technology and project manage-
ment consultancy in Essen. Prof
Bongaerts gave a presentation on
the CEMEREM project in order to
show the participants, mostly of the

12th Saxon Raw Material Day

21 June Sachsischer Rohstofftag is
an annual conference organized by
Geo-KompetenzzentrumFreiberg e.V.
(GKZ) adressing issues related to mi-
ning and minerals processing in
Sachsen and beyond. This year, in
the afternoon session, the organizers
made an attempt to highlight inter-
national networking as an important
activity of the GKZ office and some of
the GKZ members. In that context,
they included the role of education
for mining, minerals processing and
natural resources management. In
two presentations, a German gradu-
ate of TU Bergakademie Freiberg ga-
ve an insight in his remarkable career
in @ German mining equipment com-
pany which brought him to many

mining business community, how a
university project can assist compa-
nies in entering the market in Kenya.
In general, several other speakers
evaluated the conditions for mining
in Kenya as positive, whereas
Tanzania was considered one of the
worst countries for mining projects
in all of Africa.

Sachsischer GKZ
Rohstofftag 2018 L Freiberg

countries and another Russian
graduate showed how he settled in
Germany. Prof Bongaerts gave a
short overview of the CEMEREM pro-
ject with a specific focus on the con-
tribution of international educational
projects to international business
networking.

Prof Bongaerts gave a presentation



Annual Meeting of the Africa Group of German

Geoscientists

22 - 23 June Prof. Bongaerts took
part in the Annual Meeting of the
Africa Group of German Geoscien-
tists, organized by the University of
Applied Sciences in Neubranden-
burg. The Group has a long tradition
of research in various countries in
Africa, except that it became dor-
mant when the first generation of

promoters went into retirement.
Since a few years, a new approach
takes place and the annual meetings
enjoy a small but highly motivated
participation. Prof Bongaerts gave a
short presentation about recent de-
velopments in the financing of mi-
ning operations with a specific focus
on selected African countries.

The first GMIT Symposium on Engineering and Envi-

ronmental Science

28 — 30 August the first Symposium
on Engineering and Evironmental
Science took place at GMIT in Na-
laikh, Ulaan Baatar District. The mee-
ting was attended by scientists from
Germany, China, Russia and the USA
and, naturally, also of Mongolia.

CEMEREM was represented by Prof.
Feistel of HTW Dresden, Prof.
Bongaerts, Prof. Drebenstedt of TU
Bergakademie Freiberg and Arthur
Ndegwa of Taita Taveta Uuniversity.
During the opening ceremony on the
first day, Prof. Drebenstedt gave a
keynote address about the overall

significance of mining and its contri-
bution to the economies of mining
countries. Several scientists
presented papers on a large project
of investigation of water resources in
Mongolia and the Lake Baikal region
which was recently concluded.

On the last day, participants took
part in an excursion to the environs
of Nalaikh viewing abandoned mine
areas with first attempts of reclama-
tion, on-site meetings with small-
scale miners and a visit of an under-
ground coal mine, which, surprisin-
gly, was exclusively for male visitors.

Networking Conference in Berlin

9 - 16 October The tenth annual
meeting of the DAAD African centres
of excellence took place in Berlin.
CEMEREM was represented by all
three participating universities: Taita
Taveta University, Hochschule fiir
Technik und Wirtschaft Dresden and
TU Bergakademie Freiberg.

It was a memorable event with a ce-
remonial character as the culminati-
on of ten years of continued financial
support by DAAD throughout the
continent. For several centres, fun-
ding by DAAD comes to an end and
discussions showed that not all
centres are well prepared to sustain
their current level of operations.
From the point of view of CEMEREM,
this implies that appropriate steps

CEMEREM Stand

are taken already at this stage to
secure that CEMEREM activities will
be perpetuated beyond the DAAD
funding horizon. One important stra-
tegy to be developed in the coming
years consist in networking with
government, industry and communi-
ty partners in the region.

Networking Conference in Berlin
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DAAD Centres of African Excellence meeting

6 — 9 November The 2" DAAD Afri-
can Centres of Excellence Alumni
Conference took place in Ghana. The
topic was “Sustainable Development
in Africa: The Role of Science and
Education”. The conference was or-
ganized by the Ghanaian Alumni Net-
work (IGAN) with the support of the
Institute for Statistical, Social and
Economic Research (ISSER), Universi-
ty of Ghana, the Ghanaian-German
Centre for Development Studies
(GGCDS), and the Center for Devel-
opment Research (ZEF), University of
Bonn. Since Centre Co-ordinators
were also invited, Prof Bongaerts
travelled from Kenya to Accra.

The meeting itself took place in
Akosombo at the location of the Vol-
ta Dam in the hotel of the same
name. During the first meeting al-
most a year ago in South Africa, a
decision was made to establish a
network of Alumni and platform for
scientific discussion. In Ghana, a
small Organization Committee re-
ported on achievements so far. The
Alumni association is now estab-
lished and first activities are planned
for the near future. Many Alumni
gave papers on their current re-
search projects.

The next meeting is planned to 2019
in Kinshasa, Democratic Republic of
the Congo.

DAAD Alumni Meeting in Accra, Ghana

The 4th Oriental Design Forum

International Symposium on Regial Revitalization and

Holistic Design 2018 in Shanghai

22 - 25 December By invitation of
the Department of Communication
and Design of Shanghai Jiao Tong
University (SJTU), Prof Bongaerts
took part in the “The 4" Oriental
Design Forum - 2018 International
Symposium on Regional Revitaliza-
tion and Holistic Design”. The con-
ference is dedicated to design issues
with a very broad perspective in
mind, reaching from products, com-

i

munication to gardening and lands-
capes. During the opening ceremony,
Prof Bongaerts gave a presentation
about experiences with mine rehabi-
litation in  Germany entitled
“Mineland — Wasteland — Newland”.

On 25 December, he gave a seminar
for Graduate Students entitled
“Multicriteria methods for designers
— qualitative and quantitative me-
thods based on matrix calculations”.
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Group Photo of the 4th Oriental Design Forum
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Teaching & Research Activities

Teaching at GMIT

From 1 February until the end of Ap-
ril, Prof Bongaerts was DAAD Johann
Gottfried Herder Professor at Ger-
man Mongolian Institute for Re-
sources and Technology (GMIT) in
Nalaikh, Distrcit of Ulaan Baatar.

This programme is open for universi-
ties in developing countries who re-
quire teaching assistance by retired
professors. GMIT is a new university,
now in its fifth year, supported by TU
Bergakademie Freiberg and four
other German Universities. The main
focus is on the education of engine-
ers for mining and environmental
technologies. In the fall of 2017,

Lecture at GMIT

GMIT opened an executive MBA on
Resources and Environment which is
modelled after the MBA IMRE Study
Programme of TU Bergakademie
Freiberg. Prof Bongaerts taught four
modules for the first generation of
five students of this new study pro-
gramme.

Teaching at TU Bergakademie Freiberg

In the spring term and the fall term
of 2018, Prof Bongaerts is a
scheduled teacher of modules on
project management, finance for the
mining and resource sectors and li-
censing and stakeholder manage-

Teaching at HTW Dresden

On 18 December, Dr. Jiangxue Liu
gave a lecture about critical minerals
in the module , Resources Manage-
ment Mining” to the Environmental
Engineering Master Students. Her

ment for the English language Mas-
ter Study Programmes of the Institu-
te of Mining. The number of stu-
dents, coming from many countries,
enrolling in these Study Programmes
is steadily increasing.

lecture dealt with the methodology
of criticality assessment of minerals
and strategies of EU for the supply
chain sercurity of critical minerals.
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InnoCrush - Assessment of a highly selective mining

process chain

The aim of the research project
“InnoCrush” focuses on the develop-
ment of an innovative highly selecti-
ve process chain (HSPC) combines a
high automatic selective cutting and
a selective comminution for increa-
sing the efficiency and sustainability
in the mineral production process.
This project is financially supported
by the European Social Fund. The
research work focuses on the extrac-
tion of minerals from vein deposits,
which is commonly in small mineral
occurrences and with difficult assess.
The conventional mining and proces-
sing methods are often not feasible
due to their technical, economic, en-
vironmental and social restrictions.
The main objective of the research

Economic and technical utilization
study Yemen

The PhD project of Arfan Obaid aims
to find a solution of the existing flaring
practice of the associated petroleum
gas, taking Yemen as a case study. The
research joins the forces for more
sustainable business in the field of
utilizing the Associated Petroleum
Gas (APG). The main objective is to
decrease the CO2 emission by fin-
ding alternatives to flaring, except
for safety reasons. APG is the gas,

Europa fordert

ESFN]

work of Dr. Jiangxue Liu and Kathari-
na Rosin within the InnoCrush pro-
ject is to evaluate of the new process
chain respect to its economic feasibi-
lity, its environmental impact and its
impacts on stakeholders. In order to
achieve this task, an integrated eco-
nomic-environmental-socio evaluati-
on model must be developed. As the
first evaluations step, the quality
function deployment (QFD) method
is used to analyse the priorities of
mine operators and the technologi-
cal profile of the HSPC. The result of
the analysis will be presented in the
9th International Conference on
Sustainable Development in the Mi-
nerals Industry in Sydney in May
2019.

of Associated Petroleum Gas — Case

that along with water, accompanied
the crude oil production which is
found either dissolved in the oil or as
a free “gas cap" above the oil in the
reservoir. Despite the existence of
vast number of possible applications
of the associated gas, the most wi-
dely applied approach is Gas Flaring;
such approach is broadly used due

to its simplicity and feasibility.
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Resource Efficient Product Provision
mobile phones and smartphones

The main objective of the PhD pro-
ject of Nicoleta Gurita focuses on
developing incentive-based approa-
ches for the sustainable and re-
source-efficient provision of small
electronic products and the exploita-
tion of strategic and critical metals
from electronic waste. So far, the
dissertation project has developed a
mathematical model to measure the
inventory and monetary value of
strategic and critical metal inven-
tories in selected electronic devices.
The current WEEE management sys-
tem for mobile and smartphone
waste streams has been explored to
identify the potential for closure of

- Closing the resources loop for waste

the resource cycle. Subsequently, a
cost-benefit analysis for the end-of-
life management of mobile phones
and smartphones was developed to
find out whether there is a signifi-
cant potential for saving by recycling
these products. This leads to the de-
velopment of Product Service Sys-
tems (PSS) to deliver new innovative
business models and a closed supply
chain for strategic and precious me-
tals in small electronic products.

Date of start: April 11, 2016.
Intended date of finish: April 1,
20109.

Energy from renewable sources for the mining and minerals sector

The PhD project of Kateryna Zharan
aims to develop a mathematical mo-
del as a decision-making tool towa-
rds implementing renewable energy
(RE) into the mining industry. The
decision itself refers to a substitution
of the genset by the hybrid system in
the sense of no return (to the con-
ventional system).

The PhD thesis consists of the three
main parts as follows: (i) a mathema-

tical model on the integration of RE
in the mining industry: break-even
times of diesel and hybrid PV-diesel
systems, (ii) a survey analysis, and
(iii) a case studies analysis, a cost
analysis, a SWOT analysis. The out-
comes of the survey allow for identi-
fying the factors that favor and disfa-
vor decision-making on the use of RE
in mining operations. (continued on
the next page)
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The case studies and cost analysis
derive a practical decision rule based
on a cash flow approach. The SWOT
analysis evaluates RE integrated into
the mining industry in a wider
context, giving a perspective on RE
applicability within the range of ex-
ternal and internal opportunities and

constraints. This PhD project intends
to enhance the attention of decision
makers on RE and fossil fuel techno-
logies towards increasing the attrac-
tiveness of RE in powering the mi-
ning industry.

Date of start: September 9, 2014
Intended date of finish: Mai 31, 2019

Selecting “green” construction products generated in mining operations as

a complex issue of decision-making

The PhD project of Mariia Rochika-
shvili focuses on the essential crite-
ria that a user considers during a de-
cision-making process involving inte-
rior paints. Therefore, a quantitative
study with a questionnaire survey
was conducted on trade fairs for the
construction products in Germany.
This study involved end-users of
construction products. Additionally,
a qualitative study with a similar
questionnaire survey was conducted
on trade fairs for the construction
products. Architects, engineers, sales
engineers, product managers work-
ing for the manufacturers of paint
products or companies who use
painting pigments in their manufac-
turing process participated in this
survey. The studies have following
objectives: (i) an investigation of end
-users’ and experts’ opinions on

guestions related to the importance
of providing Material Safty Data
Sheets for interior paints, (i) an in-
vestigation of end-users’ and ex-
perts’ opinions towards transferring
the information regarding the Life
Cycle Assessment to end-users, and
(iii) a comparison opinions of end-
users with those of experts. Material
properties of paints, legislation certi-
ficates in the European Union, and
other criteria are involved in the de-
cision-making process within the
construction industry. Paints with
ecological labels receive the highest
attention in this PhD project that
discusses consumption of construc-
tion products with respect to
sustainability.

Date of start: December 17, 2013.
Intended date of finish: March 31,
2019.
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Environmental innovation at local government level

The PhD project of Florian Unger
analyses the influences and frame-
work conditions for the implementa-
tion of environmental innovations at
a local government level. The scienti-
fic consideration of environmental
innovations as one option to reduce
environmental damage costs
through behaviour, products and
production processes, usually focu-
ses on the market sector. The local
government level however, as one
possible actor and initiator of en-
vironmental innovations is rarely in-
vestigated. The local government
level represents the level that has
immediate means of action for the
achievement of local and national
climate protection goals.

The main objective of the PhD pro-
ject is to generate an insight into the
evolution of environmental innovati-
ons in municipal administrations in
Germany. Therefore the work deals

with the question of: What factors
and cicumstances have an impact on
the innovation behaviour of local
govermental employees? The me-
thodical design for the empirical data
collection and their evaluation is ba-
sed on the Grounded Theory.

The aim of the Grounded Theory is
to generate theoretical statements in
the course of research through a
gradual data collection process and
the repeated test of their theoretical
relevance. This approach is finally
used to provide a visual model of the
impact of environmental innovation
in municipal administrations in the
field of local climate protection.

Currently Florian Unger is summing
up the main results of the Grounded
Theory process. The PhD project has
already been conducted for serveral
years additionally to Florian’s day-to-
day work at the energy agency of the
City of Frankfurt am Main.
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Conferences

69. BHT-Freiberger Universitatsforum, International Workshop e-mobility &
Circular Economy, 7 Juni 2018:

Titel of presentation: “A holistic investigation of circular economy implementa-
tion challenges and opportunities for critical metals”.

Participant: Nicoleta Gurita

PhD Seminar “Qualitative Research Methods”, TU Dresden
Participant: Nicoleta Gurita

International DAAD Alumni Seminar 2018: PV Technologies and Projects — Fo-
cus on mature and developing markets. Freiberg (Sachsen) / Munich, Germany
Title of poster: "Mathematical Model on the Integration of Renewable Energy
in the Mining Industry: Break-Even Times of Diesel and Hybrid PV-Diesel Plants"
Participant: Kateryna Zharan

CEMEREM Summer School: “Aspects of environmental & resources manage-
ment in Germany “. Freiberg, Germany

Title of workshop: "Implementing RE into the mining industry with the focus on
the survey analysis"

Participant: Kateryna Zharan

IMRE Alumni Seminar. Sino - German Co-operation for a Low-Carbon Economy.
Chengdu, China (presentation).

Title of presentation: "Implementing RE into the mining industry: a case-studies
analysis, hybrid energy systems, and a mathematical model."

Participant: Kateryna Zharan

International Urban Cooperation Conference, 10-11 October, Brussels, Belgium
Participant: Florian Unger

12th Saxon Raw Material Day, 21 June
Participant: Katarina Rosin
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Master Thesis Colloquia

Abdul Saboor
Hamza

Abdul Saboor
Rasoli

Anna Strelkova

Ardian Candra-
putra

Elvis Owsu
Acheampong

Freshta Hassan
Hasmimi
Gokul Ma-
hadev

Gokul Nair Ma-
hadev

Jie Meng

Joshua Holland

Karan Hi-
teshbhai Shah

Khusbu Niroula

Meera Vi-
jayakumar
Nabil
Bouarroudj
Rohit Raju

Sana Achkrou

Shangging
Wang
Shanjahan Ka-
ber

A GIS-based approach and a multi-criteria optimality model to iden-
tify best suitable locations for wind power plants in Afghanistan
Analysis and assessment of renewable energy for electrification of
rural areas in Afghanistan
The impact of green logistics on the sustainable development of a
company
Analysis of the copper commodity market in Indonesia - Case of the
current mineral protection law
Analysis of trace elements in soil and water from Agbogbloshie E-
waste dump site in Accra, Ghana. A contribution to sustainable ma-
nagement approach
Assessment and analysis of water resources—Management issues
and productive solutions in Afghanistan
Selection of prefered airlines with a specific focus on perceptions of
financial performance
Selection of preferred airlines with a specific focus on perceptions
of financial performance
Analysis and assessment of straw-biomass power generation in Jilin
provence of China’s Northestern area
Investigation into the development potential of biogas technolo-
gies for small-scale farmers in Taita Taveta, Kenya
Analysis of the potential of Additive Manufacturing technologies in
the HVAC&R (heating, ventinlation, air-conditioning and refrigerati-
on) industry
Analysis of change management during the implementation of Pur-
chasing 4.0 with a case study on Amadeus
Improvement of new business acquisition through process intelli-
gence — a case study at Bosch Engineering GmbH
The integration of farmers in the agricultural information system —
the case of Algeria
Integration of Quality Function Development (QFD) and the Analyti-
cal Hierarchy Process (AHP) for an Evaluation of the performance of
Distributors of Medical Devices
Potencial of Industry 4.0 for improvement of Environmental Ma-
nagement Systems
Marketing analysis for combined natural and engineered systems
for water treatment in Asia
Analysis of Capitalization Guidelines according to the IFRIC 20 Stan-
dard with a focus on other categories of expenditures than those
covered by the Standard
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Alumni Conferences

International DAAD Alumni Conference

Photovoltaic Technologies and Projects — Focus on

Mature and Developing Markets

12 - 22 June: In preparation of the
Munich Intersolar Europe Trade Fair,
a DAAD funded seminar was orga-
nized for German Alumni from deve-
loping countries with personal pro-
fessional experience on PV technolo-
gies and PV projects. Already in the
selection of the participants, prefe-
rence was given to practical experi-
ence evidenced in projects of imple-
mentation beyond research and de-
velopment. As a result, a group of
participants from Africa, Asia and
Latin-America could be recruited
who proved to have the best possib-
le opportunities for the exchange of
mutual experiences and for networ-
king. Lecturers from TU Bergakade-
mie Freiberg gave insights in current
research on materials for semi-
conductors used in PV technologies
and the current markets for PV tech-
nologies and PV electricity. Partici-
pants organized a poster session to
show their work to each other.
Excursions were organized to a PV
assembly factory and generators /
users of PV electricity both in urban
and rural environments.

International DAAD P

Alumni Seminar
Frelberg = Minchen

Photovoltaic Technologies
and Projects

= Focus on Mature and developing
markels

¥ 13- 19 JUNE FREIBERG
S 20-22 JUNE MUNCHEN

Hosting University: TU Bergakademie Freiberg

In the week after the seminar, all
participants visited Intersolar Europe
Trade Fair in Miinchen and the ac-
companying events programmed by
DAAD.

Trade Fair Miinchen
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Alumni Seminar in Freiberg

Excursion
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Alumni Conference in Chengdu, China

12 — 18 November the IMRE Alumni
Seminar“ Low-Carbon Economic”
took place in Chengdu, Sichuan, Chi-
na. Participants comprised 25 Alum-
ni, 4 children of Alumni, 3 experts
from Germany and Professors from
Sichuan University and Sichuang lJia-
otong University. They were conduc-
ted through a dense program com-
prised of wvarious lectures and
excursion in Chengdu. The program
started with a guest lecture
“Integrated Evaluation of Fossil Ener-
gy Projects in Germany” given by Dr.
Stefan Bartz (RWE Power), who has
worked as IMRE lecturer since 2002.
His lecture focused on Germany’s
Climate Action Plan 2050 and the
sociel economic costs evaluation of
the energy transition process. In his
lecture, Florian Unger, Head of Ener-
gy Efficiency of City of Frankfurt am
Main, showed how the Climate Ac-
tion Plan is implemented at the city
level, especially, with a focus on a
100 percent renewable energy use.
Prof Gou Rui of Sichuan Jiaotong Uni-
versity and Prof. Bongaerts explained
the role of eco-design and the beha-
viour of customers in low-carbon
economic.

Mr. Yunhong Wang, Sichuan Federa-

12- 18 NOVEMBER 2018

tion of Industry Economics took the
opportunity to present the develop-
ment of Sichuan province and high-
lighted the interest of Sichuan
government in further co-operation
with German companies and univer-
sities in high technologies and eco-
technologies.

As the last part of the seminar, alum-
ni and experts were invited to parti-
cipate in the 2018 Industrial Design
and Branding Symposium organised
by the Chengdu government. Prof
Bongaerts, Florian Unger and Stefan
Bartz were member of a panel dis-
cussion. They pointed out the im-
portance to search for new design
solutions for the environment pro-
tection and the reduction in the con-
sumption of resources.
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Alumni Seminar in Chengdu

Participation at the 2018 Industrial Design and Brand-
ing Symposium
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Alumni Activities

Muhammad Niazi - Smart Biogas System development

in Mexico

After the successful development of
Smart Biogas system in Kenya, Indo-
nesia, and Pakistan with support of
Prof. Bongaerts and IMRE Alumni
(see Page 5 and URM Annual Report
2017), in 2018, Muhammad Azim
Niazi Khan and his company Nagaro
have achieved another milestone by
extending its business in Mexico
through its partnership with Eco-
madi, a renewable energy company
in Mexico in partnership with Mr.
Augusto (an IMRE Alumnus). Eco-
madi becomes the sole distributor
and licensed assembler of Nagaro
systems. In future, Ecomadi will as-
semble Smart Biogas plants for Naga-
ro and will sale and distribute in
Mexico as well as other Latin Ameri-
can countries.

Mexico is a new market for Bioener-
gy, and there is a huge demand of
biogas in private and industrial sec-
tor. The initial focus of Nagaro will
be on urban market to solve the or-
ganic waste problem through the
efficient Biogas systems. Nagaro has
recently installed 3 smart biogas
plants in Mexico with further stand-
ing orders. The aim is to cover the
urban market including households,
restaurants and schools.

Moreover, 20 Smart Biogas Systems
will be shipped to Timor Leste and a
same amount to Bali, Indonesia. Na-
garo is now in process of agreement
with UDIANA University Bali for the
launch of Smart Waste Management
Solutions for Bali.

Muhammad Azim Niazi Khan and Augusto showing theirs Smart Biogas Plant
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Ricardo - Educational projects in climate change in

east Colombia

Ricardo Agudelo, IMRE 2009, is cur-
rently working at the department of
environmental engineering at Uni-
versity of San Gil in the Colombian
Orinoco Basin located in Casanare.
Orinoco Basin is considered to be the
3" most important river system and
one of the most biologically diverse
areas of the world. However, in the
last decades this region threatened
by deforestation, pollution, and im-
pact of climate change. Colombia has
shown a strong commitment to cli-
mate action and encourage conser-
vation ecosystems.

The increasing of awareness of stu-
dents and local communities on the
climate change plays an important
role for climate policies. Besides the
improving communication and lea-
dership skills of engineering stu-
dents, the lecture of Ricardo is also
related to the issue of climate chan-
ge and promoting sustainability. Ri-

Ricardo in the Alumni Seminar Chengdu

cardo leads various activities in his
region, such as workshops, photo-
graphy projects, in collaboration with
local institutions like city hall of
Yopal and primary schools. He also
invited Experts from agriculture, in-
dustry and energy sectors to deliver
lectures to the local community
about their experiences in sustainab-
le development. These activities
helps to build a network among
academics, official and private insti-
tutions in the region to reach the
national goals of GHG reduction and
energy transition.

Casanare, Colombia
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Varun Agarwal - Building Climate Capacity in the In-

dian Industry

Varun Agarwal, IMRE alumnus 2017,
is working as a technical consultant
for the Confederation of Indian In-
dustry (Cll), New Delhi, India, on the
topic of climate change. Cll is a non-
government, not-for-profit organiza-
tion, with over 8,500 members from
public and private sector industry in
India.

In the area of climate change, ClI
provides advisory and capacity build-
ing services for its members and
works closely with the government
on policy issues. Projects on which
Varun is currently working include:

Climate Action Program (CAP 2.0°):
An annual assessment program start-
ed by Cll in 2017 that rates Indian
companies on climate change mitiga-
tion and adaptation activity, using
sector-specific indicators based on
international standards and bench-
marks. Each participating company is
provided a gap report, with specific
suggestions on addressing gaps and
initiatives to follow up on progress.

Technology Needs Assessment
(TNA): TNA is a process established
by the UNFCCC to understand a
country’s climate technology needs.
Varun is working on a TNA study for

the Indian industry, which basically
involves a sector-wise assessment of
the greenhouse gas (GHG) emissions
reduction potential of various new
technology options, as opposed to
the technology currently being used
(baseline).

Improving Accuracy of India’s Na-
tional Greenhouse Gas Inventory:
As a party to the Paris Agreement,
India must submit its national green-
house gas (GHG) inventory to the
UNFCCC every two years. Varun is
working on a project to investigate
the data and capacity requirements
for using tier-3 methods (as defined
in the IPCC Guidelines, 2006) for
GHG emissions estimation for the
industrial process and product use
(IPPU) sector in India.

Participants of the CII certified training on
1SO 14064 in October
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Yi Lin - Bring Kids Closer to the Nature

Yi Lin, IMRE 2004, is currently work-
ing for Qyer, the biggest outbound
travel platform in China. After IMRE
study he worked many vyears in
South Pole Group, a carbon finance
consultancy. He has involved in vari-
ous environmental projects such as
water purification project in Kenya,
efficient firewood project in Sichuan
province in a co-operation with the
World Wide Fund for Nature (WWF).

After 2015 he turned his hobby as a
traveller into his career, joined Qyer.
He combined his IMRE study and
previous working experiences into
his new job and started to promote

the eco-tourist and inspire more pe-
ople to become responsible traveller.
He travelled to many places around
the world, watched polar bears in
Churchill, Canada, experienced the
wildness in Poluostrov Kamchatka,
Russia, claimed the Mountain K2 in
Pakistan. In his journeys, he has also
seen the impact of climate change
on the nature.

Now, he goes to primary schools to
share stories about polar bears. He
and his friends started the “Nature
Education” for children, bringing the
kids to outdoor to explore the nature
and learn to care for animals.

Left: Yi Lin gave presentation about polar bears and the impact of climate change in a
primary school
Right: ,, Natural Education “ for children
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Outlook Into the Future

DAAD International Alumni Seminar: Mining 4.0

For developed countries, such as
Germany, Mining Dependent Coun-
tries, especially in the Developing
World, are essential suppliers of min-
erals and metals for their technologi-
cal and economic progress. Demand
for “classic” metals, such as Copper,
Nickel and Zinc is increasing and
“new or high-tech” minerals, such
Cobalt, Lithium, Nickel and Rare
Earths are considered as inevitable
for digitalisation, Industry 4.0 and
the “Energiewende”.

The digitalization of industrial opera-
tions and processes is rapidly moving
into a level of technology known as
Industry 4.0 and the Internet of
Things, bringing a direct integration
of networked physical devices
through electronics, sensors, actua-
tors and software with computer-
based systems. The new technology
level, referred to as Automated Min-
ing and Mining 4.0, is now entering
“rich” Mining Dependent Countries,
such as Australia and Canada (e.g. in
driver-less trucks and in automated
trains) and Mining Dependent Coun-
tries in the Developing World, nota-
bly in Africa.

g _A”i/@

NS A

For these reasons, a DAAD funded
seminar for expert alumni from de-
veloping countries on Mining 4.0 will
take place in Freiberg in anticipation
of the Berlin re.publica 2019 IT Trade
Fair and Conference. Participants
must show evidence of experience
with the subject as demonstrated in
a poster which is to be submitted as
a requirement for successful applica-
tion. The seminar will give first-hand
experience on Mining 4.0 in the cur-
rent research activites of TU
Bergakademie Freiberg and in the
mining industry in Germany.

re: pubhca 19
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IMRE Alumni Meeting 2019 in Mongolia

The 2019 IMRE Alumni Seminar will
take place at German Mongolian In-
stitute for Resources and Technology
(GMIT).

The general theme of the seminar is
devoted to mining activities and na-
ture protection. Both issues are of
high relevance in this country, which
generates a very large portion of its
income from mining and, at the sa-
me time, has vast areas of its territo-
ry devoted to nature protection. The
topics include:

e Assessment and evaluation of
water resources — hydrology and

&
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availability
Evaluation of soils and soil man-
agement
Evaluation of ecological services
of forests
Economics of rehabilitation and
recultivation of mining sites
Costs and benefits of national
parks and nature conservation
areas
Re-evaluation of traditional and
artisanal techniques of natural
resources for human consump-
tion
Nature and natural resources
represented in art works

The GMIT Campus
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