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 Sustainable Energy Impact (SEI) is a project study / student project
e SElstarted in 2019

* Research focus:

=22 Sustainable Energy Systems [4F Sustainable Mobility Offers L’; Circular Economy
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Supported Scientific Projects

Since 2019 members of SEl contributed to the following scientific projects:

EmmGh — E-Micromobility in Ghana
* Funding Body: BMZ/GIZ (PAMA & Invest for Jobs Ghana)
* Funding Volume: 145.200,00€

MoNal — Mobility sustainably through the life cycle

* Funding Body: Federal Ministry for the Environment, Nature Conservation,
Nuclear Safety and Consumer Protection

* Funding Volume: 397.382,00 €
GH2GH — Green Hydrogen to Ghana

* Funding Body: Federal Ministry for the Environment, Nature Conservation,
Nuclear Safety

* Funding Volume: 1.245.075 €

cooperation
DEUTSCHE ZUSAMMENARBELT

Supported by

Invest for Jobs

4 Opportunities for Growth in Africa

% Federal Ministry
2~ | for Economic Cooperation
and Development

Gefordert durch:

% Bundesministerium
& fiir Umwelt, Naturschutz

UMWELTSCHUTZ

und nukleare Sicherheit made in Germany
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**‘“*’ *" University of Energy and
Al Natural Resources (UENR),
o s Sunyani
Ghana

 Kwame Nkrumah University
of Science and Technology
(KNUST), Kumasi

* Don Bosco Solar and
‘i.a\.LE.SIAN._FR )
R Renewable Energy Centre,
Greater Accra Region Tema, Ghana
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The project
addresses the
following

58,1kWh
@ Lead-Acid Hostel

30,8kWh
BYD LFP

R 16,4 kwp

L 4

Canteen

61,6 kwh [£
¥ BYD LFP

Guesthouse
D 9,6 kWh
5 Lithium

DECENT WORK AND
ECONOMIC GROWTH

i

1 CLIMATE
ACTION

Don Bosco
Solar Centre

@ 174,8 kWh
Lead Acid

Provincial House

28,8 kWh FzSO Nick
%1 30,8 kwh BYD LFP
Lithium Iron Phosphate

*SDG = Sustainable Development Goals
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1 PARTNERSHIPS
FORTHE GOALS

1 RESPONSIBLE
CONSUMPTION
ANDPRODUCTION
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Workshops at the UENR & KNUS s
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External partner Partner Universities
m University of Kwame Nkrumah
Electro . .
Green Power Brains & “RG |recycing Energy and University of
. - Ghana SALESIANER .
o DON BOSCOS Natural Science and
= A\ N 74
4 === Resources must2o2z - Technology
.
' e
clorecC SunCrafter O
SelarTaxi
— GmbH
Funding organizations
* Federal Ministry qoé"”‘o‘\e & 3
for the Environment, Nature Conservation, & %!
| Nuclear Safety and Consumer Protection umw%ggz:ﬂug;many
ﬁ Federal Ministry
4 for Economic Cooperation 4
o [ 7t
Zusammenarbeit (61Z) GmbH
12

Sustainable Energy Impact



Hochschule Bochum ™) ™
Agenda seniimsts P J
Background Information
Project Environment
Project Team
Project Task Forces

A

Work Examples

Sustainable Energy Impact 13



Lukas Sturm

— Project Management
— B.Sc. Business Administration
— M.Sc. Applied Sustainability

Tobias Pflug

— TF Mobility Concept, TF
Enviromnental Impact

— B.Sc. Logistics Management

— M.Sc. Applied Sustainability

Richmond Osagyefo

— TF Environmental Impact
— B.Sc. Renewable Energy
Engineering

Eva-Maria Kempe

— TF Communication & PR
— M.A. Comparative Literature
— M.Sc. Applied Sustainability

eam Winter Semester 22/

Joshua Dugbenu

— TF Environmental Impact

( — B. Sc. Automobile
engineering

Florence Afia Danso

— TF Environmental Impact
— B.Sc. Environmental science

Viktoria Venz
— TF Environmental Impact
— B.Sc. Sustainable
Development
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Fine Zaika Eugene Asare Agyei

— TF Environmental Impact
— B.Sc. Sustainable
Development

®8 — TF Communication & PR
<! _ B.Sc. Automobile
engineering

— TF Environmental Impact
— B. Sc. Sustainable Development

— TF Business Development
— B.Sc. International Management
— M.Sc. Applied Sustainability

Henry Kwasi Nukunu Aboadi jr|

Julia Neumann

— TF Environmental Impact
— B.Sc. Design-Engineer Textile
— M.Sc. Applied Sustainability

— TF Environmental Impact
— B.Sc. Environmental science
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Taskforce
Environmental Impact

Taskforce
Environmental
Impact

Development of Life-
Cycle-Analysis (LCA)
of E-mopeds, E-cargo
bikes, solar charging
stations

Research on recycling
concepts for
Photovoltaic (PV) and
Lithium-ion batteries
Research on EOL
options for E-waste

ask Forces

Taskforce
Business Development

Ul

Taskforce Business

Development

* Creation of a business
plan for an E-moped
sharing system

Taskforce
Communication

&

Taskforce
Communications

Communication about the
project on several channels,
blogs and magazines both in
Germany and in Ghana

Taskforce
Mobility Concept

Taskforce Maobility
Concept

Development of a survey
for social acceptance of
Light Electric Vehicles in
Ghana

Development of an
criteria catalogue
including economic,
ecological and social
indicators of E-mopeds
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Taskforce
Technical Development

A

Taskforce Technical
Development

Visualization of data
generated by the smart
mini grid

Testing of energy
management systems

Sustainable Energy Impact
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LCA of E-Cargo Bikes used in Ghana

Comparison of the GWP100* per tkm over Lifecycle Comparison of the GWP100 per tkm over Lifecycle of

of 3 E-cargo bikes 3 E-cargo bikes
Assumption: Bikes are charged by national grid mix Ghana Assumption: Bikes are charged by solar mini-grid

600,00 % 600,00 &%
500,00 ]l'; F‘En 500,00 H ﬁﬁ
0 |] 0 H

£ 90000 £ 40000 -75% 63%
< = compared
& 300,00 &, 300,00 to 279
~ o : - (o]
8 o national
o0 200,00 %0 200,00 grid mix
oo — o R Lo
Two-wheeler Tricycle Anywhere Two-wheeler Tricycle Anywhere
lead gel lead gel li-ion lead gel lead gel li-ion
grid mix grid mix grid mix mini grid mini grid mini grid
M Production ® Transport End-of-Life Use phase B Production m® Transport End-of-Life Use phase

*GWP100 = Global Warming Potential over 100 years
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Attendance at the Intersolar Trade Fair

Key questions to which an answer should be found:
1. What are the state-of-the-art recycling processes and what do they look like?
2. What software is available on the market to visualize data generated by Smart Mini Grids (off grid)?

3. Which PV recycling companies are operating in Ghana

< - 1
= ‘ 5UNGR’;};3

E GLOBAL NAVIGATOR OF FPV
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Research on Practical Recycling Concepts for Photovoltaics

* Plant tour at the largest PV recycler in Germany

Storage of PV panels Recycled glass of PV panels

Sustainable Energy Impact 20
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Research on Theoretical Recycling Concepts for Photovoltaics (PV)

Usage of .
AT calorific value Solar Si
of polymers T
Laboratory | ceanings Disassembling Thermal . Extraction of L
- Inspection » aluminum frame > . " LeaChIng > > EtChlng Sl
process . . processing metals
and junction box
! ! v
Copper Solar
Glass Ag, Pb, Sn
k ] | ) \ )
| | |
Physical Thermal Chemical
process process process

Fraunhofer ISE (2022); Tsanakas et al. (2020); Chowdhury et al. (2020); Cuchiella et al. (2015); Tao et al. (2020)
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Visualization of data generated by the Solar Mini Grid with |IOT* software OpenRemote

Technical implementation

1)
*m*g Database
‘o0

Visualization

HISTORY e
s . . 12.000 TIMEFRAME: HOUR + PERIOD
Power (W) M Hour ~ 28 07.2022, 1590 ¢ > » 10000 / \L

28 .07.2022, 11:57 @ < >

2.000 _ =
¥ Total Consumption Chapel
18.000 Energy impaort total (W)
s

16.000 8000 g Total Consumption Chapel
Energy import total (W)
14.000
4.000 Total Consumption Car Workshop
12.000 ¢ Energy import total (W)
10.000 Total Consumption Guest House
2.000 L] N h
2.000 Energy import total (W)
8.000 ¥ Total Consumption Hostel
o Energy import total (W)
4000
¢ TotalConsumption Power Room
2.000 o0 Energy import total (W)
o i Tntal Cancumntinn Brevincial Hooes s
100 05 0 5 an 28 a0 a8 a0 a5 0 a5 200 o _
-4.000 + SELECT ATTRIBUTES
101 1108 it 18 e Wi T e o . .

*|OT = Internet of Things
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Visualization of data generated by the Solar Mini Grid with I0T software OpenRemote

k& Insights
CHART
18.000
TIMEFRAME: HOUR
16.000
26 07.2022, N:57T@
14.000 :
| 28.07.2022, 20:57 ©
12.000 .
& PV Modules Chapel
10000 »: Power (W)
‘@- PV Modules Power Room
8.000 “ Power (W)
- PV Modules Hostel
6.000  Power (W)
@~ PV Modules Car Workshop
4000 Tt Power (W)
.- PV Modules Guest House
2.000 =t Power (W)
0 + SELECT ATTRIBUTES
110 M08 n:m M6 n=21 1 TER 1138 AT e (L5 1] n=5e

— PERIOD
< >
< >
~
W
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BMZ (2022): https://www.bmz.de/de/laender/ghana/kernthema-energie-
9880#:~:text=Ghana%20hat%20zwar%20im%20regionalen,Unternehmen%20und%20private%20Haushalte%20dar

Chowdhury, Md. S. et al., (2020): An overview of solar photovoltaic panels” end-of-life material recycling, Energy Strategy Reviews

Fraunhofer ISE (2022): Photovoltaics report, https://www.ise.fraunhofer.de/content/dam/ise/de/documents/publications/studies/Photovoltaics-
Report.pdf; 2022 (Accessed 06 June 2022).

IEA, IRENA, UNSD, WHO (2022): https://www.iea.org/reports/sdg7-data-and-projections/access-to-electricity

Tao et. al. (2020): Major challenges and opportunities in silicon solar module recycling

Tsanakas, J.A. et al.,(2020): Towards a circular supply chain for PV modules: Review of today’s challenges in PV recycling, refurbishment and re-
certification, Progress in Photovoltaics: Research and Applications

rTi
LAJ
=
e

Sustainable Energy Impact

24


https://www.iea.org/reports/sdg7-data-and-projections/access-to-electricity

	Slide 2: Sustainable Energy Impact
	Slide 3: Agenda
	Slide 4: Agenda
	Slide 5: Key Information
	Slide 6: Supported Scientific Projects
	Slide 7: Project Sites
	Slide 8: Don Bosco Solar and Renewable Energy Centre
	Slide 9: Don Bosco Solar and Renewable Energy Centre
	Slide 10: Workshops at the UENR & KNUST 
	Slide 11: Agenda
	Slide 12: Project Environment
	Slide 13: Agenda
	Slide 14: Team Winter Semester 22/23
	Slide 15: Agenda
	Slide 16: Task Forces
	Slide 17: Agenda
	Slide 18: Work Examples
	Slide 19: Work Examples
	Slide 20: Work Examples
	Slide 21: Work Examples
	Slide 22: Work Examples
	Slide 23: Work Examples
	Slide 24: Sources

