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2 INTRODUCTION 

Due to significant problems such as global warming, decrease in biodiversity, rapid 

depletion of natural resources and pollution, poverty and violation of human rights, 

Sustainability is embedded within our refreshed Strategy 2018–2020, and at an 

operational level the University adopts a cross-institutional approach to support the 

management and delivery of financial, social and environmental sustainability activity 

across our operations, research, and teaching and learning activities. This is where we can 

have the greatest impacts: delivering world-leading research supporting solutions for 

global problems; innovative teaching and learning equipping graduates with the attributes 

and competencies necessary for applying sustainability principles in their civic and 

professional lives, and ensuring that we operate a sustainable estate. 
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2.1 THE SUSTAINABILITY ADVISORY TEAM  

      Performance along with reviewing objectives as part of an annual review of the 

group‘s action plan. The table below describes our key sustainability aspects (and their 

boundary) against which we report fully. Sustainability is a core value of the University; 

as such, we monitor and measure performance against a broad spectrum of sustainability 

aspects. 

 

Aspect  Details  

Emissions to atmosphere 

 

 

 

 

Reducing our carbon emissions as far as possible. 

Controlling wider emissions to atmosphere, including 

refrigerant gases. (It is important to create a campus that is 

a living example of sustainability, reducing our impact in 

practice as well as translating this through our teaching 

and learning environment). 

Energy use Supporting our carbon targets by focusing on energy 

efficiency and new technologies. MUC energy use is 

included within our data as activities are based on campus. 

Water use, effluent and 

Drainage 

Reducing consumption through technology innovation and 

behavioral change. Close controls over storage and 

disposal of chemicals and discharges to foul and sewer 

drains. MUC water use is included within our data as 

activities are based on campus. 

Waste generated Reducing waste generated (hazardous, non-hazardous, 

including waste electrical and electronic equipment) and 

increasing the proportion of recycling and reuse in waste 

management methods. Waste generated through our main 

waste contract (details in Waste section). 

Travel and transport Monitoring and reducing the amount of business travel 

where possible and supporting a move to sustainable 

modes of transport and commuting. Data relating to 
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business travel booked through our travel partner, and 

commuting data for staff and students. 

Community Helping people to transform their lives through education, 

opening up our facilities and skills to the wider 

community, engaging in partnerships which improve the 

lives of others, and improving learning for our students. 

Teaching and learning Differentiating our academic offer by ensuring issues and 

principles of sustainability permeate and inform our 

programs and modules, learning from existing best 

practice so that students engage positively with 

sustainability issues 

Research Using our impactful and world-leading research to 

develop solutions to global problems including 

environmental and social sustainability challenges. 

Student experience Embedding sustainability into our innovative and research-rich 

curriculum, to ensure our students are equipped with 

sustainability skills required to deliver change needed in 

industry and business. 

  

2.2 SUSTAINABLE DEVELOPMENT GOALS  

       Sustainable development is the development that meets the needs of the present 

without breaching the capabilities of future generations to meet their needs. It is also the 

maintenance and the sustainability of multiple resources in the environment to meet the 

current human social and economic needs and manage them with the finest technology 

and science available while ensuring the continuity of the resource for the well-being of 

the following generations, as it constitutes the process of developing and improving 

conditions of reality by studying the past, learning from its experiences, understanding 

reality and changing it for better, and planning well for the future, relying on human and 

material resources and energies while ensuring absolute belief in the importance of 

continuous learning and the acquisition and application of experiences and knowledge. 

Development is not limited to one side or only one area of life. Rather, it includes social, 
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economic, political, military, human, psychological, mental, medical, educational, and 

technical development, among others, so that it aims mainly to raise and improve the 

standard of living of individuals, and to ensure a better life for future generations. 

 The agreement of the international community on the sustainable development 

goals came after the millennium development goals failed to address the human rights 

and economic development, failed. By the year 2015, there are still one billion people 

their cost of living is less than $ 1.25. Also, there are more than 800 million people 

around the world who do not have enough food to eat, in addition, women still struggle to 

get their rights. 

       Until the United Nations came up with sustainable development and present a set of 

goals, also known as the Global Agenda 2030, which is a global vision and call for action 

to eradicate poverty, protect the planet, and ensure that all the inhabitants of the earth 

enjoy peace, prosperity and equal rights by 2030. The seventeen goals set by the United 

Nations included four main themes, those themes are environmental, social, economic 

issues and partnerships. These goals include 169 targets and 233 indicators, which 

motivated all the 193 member states of the United Nations to agree to their provisions in 

addition to hundreds of thousands of stakeholders. The relationship is based on a long-

term vision of our future. The new and different in the seventeen goals, the first and most 

important of which, that these goals apply to every nation and every sector, secondly, the 

sustainable development goals are interrelated goals and often success in achieving a 

specific goal leads to the achievement of other goals, which is called integration and 

integration, and finally achieving these goals involves There are very big fundamental 

changes in how we live on Earth, which is called transition and change. 

      In conclusion, the seventeen goals came as the future goals that the world aspires to 

achieve that the human being is their goal, purpose and means, as it embraces new unique 

goals that call on all poor, rich and middle-income countries to work to promote well-

being at the same time, their emphasis on the balance between the environment in its 

various and varied dimensions, Its keenness to achieve both the development of natural 

and human resources without any extravagance or waste and in accordance with a 

specific current and future strategy, collectively, cooperative and scientifically planned 

that addresses a series of social needs, including education, health, social protection, and 

the provision of job opportunities, at the same time that it is addressed. Climate change 



7 

 

and environmental protection, all this is done on the basis of community participation 

while preserving the cultural and civilizational specificity of each society. 

2.3 KEY IMPACTS AND OPPORTUNITIES 

Our key opportunities and area of impact lie within our research capabilities, our 

students and the wider University‘s contribution to society, and the impact from our built 

estate activities. With just under 701 staff and 10727 students in the city, the University 

has a strong positive impact upon society and the economy. Table 1 show contributes of 

the University‘s Cultural, Social and Economic.  

 2018 2019 2020 

Staff  320 560 701 

Student 3500 4533 10727 

 

2.4 GOVERNANCE FRAMEWORK BOARD OF GOVERNORS IS THE 

The governing body of the University responsible for the finance, property, 

investments and general business of the University, and the approval and monitoring of 

the University‘s strategic plan. The Senate is responsible for the academic quality of the 

University and provides the strategic oversight of the University‘s activities in relation to 

teaching, learning, assessment and research the president‘s Cabinet, with membership, 

College deans, employee group leadership, student government and others based on 

specific leadership roles within the institution, is the principle information distribution, 

discussion and deliberation forum for university of Al- Mustaqbal  . Cabinet advises the  

president and the Executive Management Team and provides effective, responsive 

and informed leadership and recommendations to the university. The Cabinet meets to 

discuss policy and operational issues affecting the university, offers recommendations 

and perspectives on university wide policies and practices, and serves as a sounding board 

for ideas and new initiatives. 
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Figure 1. Sustainability Advisory Team 

3 ENERGY AND CLIMATE CHANGES 

3.1  AFFORDABLE AND CLEAN ENERGY 

      Sustainable Energy for All (EC2All) is a call for both revolution and reform: a 

radical vision where everyone can access and afford the reliable energy, they need to live 

a productive, healthy, secure life, while respecting the planetary constraints that we all 

face as a result of climate change. The science is unequivocal, and our task therefore is 

clear: to engineer growth without carbon. Whatever is agreed upon in Paris simply cannot 

be realized without a revolution in the way we think about our energy supply, and the 

reforms to make it happen. We already see that the Intended Nationally Determined 

Contributions that countries are filing with the United Nations address the significant 

shifts in energy generation necessary to meet the collective goal of limiting emissions, 

and to secure growth and competitiveness. So achieving access for all is not science 

fiction, and this is what the EC2 initiative is all about. The action that needs to be taken to 

help poor and vulnerable people and communities get the energy they need, while 

accelerating a worldwide transition to zero net carbon emissions before the end of the 

century, as the Intergovernmental Panel on Climate Change (IPCC) has indicated we need 

to do, stretches across EC2All three objectives.  
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Figure 2. Image of Our Students in Baghdad Center of Solar Energy 

Leading by example, we will provide a sustainable campus 

Carbon  

 

To reduce CO2e by 80% by 2050. To 

date: 

 

 40 % reduction in CO2e from 

2018 levels 

 10% reduction in electricity 

since 2018  

Waste 

 

To recycle 40 % of waste by 2020 and 

reduce waste to 20kg or less per student. 

To date: 

 

45% of waste recycled in 2018–19 

 

Water  

 

To reduce water consumption to below 5 

m
3 

per student by 2018. To date: 

 

Transport 

 

To reduce gCO2e per mile of business 

travel to 

below 0.28gCO2e per mile by 2020, and 
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30% reduction in water since 2018–19 

• 5 m
3
 of water consumed per student in 

2018-19 

monitor 

student and staff commuting. To date 

Biodiversity 

To maintain the level of green space on 

campus 

compared with 2018 levels and 

increase  

plant species  

 

Energy  

 

To reduce energy consumption  

 

 

3.2  ELECTRICITY USAGE PER YEAR (IN KILOWATT-HOUR) 

To limit the spread of COVID-19, most countries have issued lockdown and stay-home 

orders that resulted in drastic changes in work and living habits for people worldwide [1]. 

Consequently, energy demand has seen shifted more heavily towards the residential 

building sector since other sectors are either completely shut down as in the case of most 

commercial buildings, or operating at lower activity levels such as the case of 

manufacturing facilities [2].  

       Fig. 3 shows that the total electricity usage of AL- Mustaqbal University during the 

periods 2018 – 2021. The reason behind this is to show how the spread of COVID-19 

pandemic influences on the energy consumption. It can be seen that in 2018 which the 

academic year is normal, the total electricity consumption was 250,000 kWh. During the 

entire year of 2019, the energy consumption was a little bit bigger than 2018 which 

indicate 275,000 kWh. On December 19, 2019 the first confirmed case of COVID – 19 

was recorded in Wuhan in China. Since this pandemic start to spread among countries 

and when it reaches to Iraq on February 2020, it can be seen that there is an obvious 

reduction energy consumption. For example, in 2020 is 123,134 kWh, while in 2019 is 

331120 kWh. On the main campus area of AL –Mustaqbal University College electricity 

is used for lighting, cooling, heating, and laboratory appliances. The data that be collected 
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focus on peak-hour consumption (08:00-16:00) because this is when most consumption 

activity would normally take place. It can be seen as illustrated via Fig. 4 that between 

Jan until (20 March 2020) the electricity consumption has decreased by about 12 %, 

while between (20 March) until (1 Sep) the electricity consumption reduced by 78 %, due 

to that the most of staff and student stay home. After 1 September, the college has invited 

the staff to work by 25 %, so the electricity usage has increased slightly. It can be seen 

Fig.5 which displays the evolution of total monthly electricity consumption for the entire 

period under study, shows a decrease in electricity consumption in 2021.  

However, it can be seen that in 2021 there is a slight increasing in the energy 

consumption to reach about 200,000 kWh. The reason behind this increment is due to the 

policy of the government that had been suggested in order to reduce the spread of 

COVID-19. In order to elaborate in the energy consumption during 2021 for all months, it 

can be seen that at Jan, the electrical consumption was 22,000 kWh while it decreases 

into 13,000 kWh which it reduces by 69%. It is worthy to mention that the peak load of 

electricity was on April which recorded 31,000 kWh. The rest of months had diverse 

distribution of electrical usage based on the final examinations and holidays. 

 

Figure 3. The Trend Evolution of Electricity Demand from (2018 To 2021) 
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Figure 4. Comparison differences in electricity consumption between 2020 and 2019 

. 

 

Figure 5. The total electricity and generator usage in all location of MUC in 2021. 

3.3 CARBON EMISSIONS AND IMPACT ON THE NATURAL ENVIRONMENT 

    Carbon emissions due to our activities are one of our most significant environmental 

impacts and we have ambitious targets to reduce these emissions and limit our impact on 

the environment. It is important to create a campus that is a living example of 

sustainability, reducing our impact in practice as well as translating this through our 

teaching and learning environment. 
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It can be seen that from Figure 6 which shows the carbon dioxide due to four 

different sources (buses, cars, motorcycle, and electricity) during the time periods 2019 – 

2021. Firstly, w.r.t. bus, it may be noted that COVID-19 had ignorance influence on the 

CO2 because buses are not common in Babylon province in a comparison with Baghdad 

bases upon the data. Secondly, w.r.t. CO2 due to cars, it can be seen that there was an 

obvious reduction of its concentration due to COVID-19 where the plan of government 

"stay home" had been applied which restrict the movement of the cars. Thirdly, the 

movement of motorcycle had a little impact on CO2 concentration in the atmosphere.  

Finally, the CO2 emission ratio due to electricity had the highest rate and it can be 

seen that the spread of COVID-19 and plan of "Stay Home" was highly influences on the  

rate of CO2 . This is due to most of schools, universities, industrial factory had been 

closed. It can be seen that the total concentration rate in 2019 was the highest rate where 

the life is normal during the entire year. While in 2020, the concentrations rate was 

reduces about (30 %) and then in 2021 there is a slight increment in the CO2 emission 

ratio as there is an increasing in the public transportations and the life is partly back 

normally and the universities, factories and schools open again.  

 

Figure 6. the CO2 Emissions 
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3.4  GREEN BUILDING IMPLEMENTATION  

- Passive ventilation and night cooling 

The buildings have been designed to ventilate using natural convection currents. The 

large open-roofed entrance in the engineering Building enables hot air to rise and draws 

fresh air into the building without mechanical intervention. Night-time cooling occurs by 

using the natural ventilation to cool the thermal mass of the concrete at night, which then 

cools the building in the daytime.  

 

 

 

 

 

 

 

 

 

Figure 7. Green Building Implementation - Overview Green Technologies implemented at the 

Environmental Campus Birkenfeld (Al-Mustaqbal University College, Iraq) 
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Figure 8. the simple design makes it possible for the building to function as a chimney, where 

warm air is drawn from the ground floor and through the engineering building areas, and then 

escapes under the sides of the vaulted roof, ensuring comfortable temperature 

 

Inverter controls 

Installed on all electric motors on campus, inverters give a soft start and stop and variable 

speed control to allow motors to be operated at optimum performance. This saves energy, 

improves the power factor (and reduces the reactive power required, therefore reducing 

energy use) and improves performance. 
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Figure 9. improving the energy efficiency by using smart invertor electric motors  

SOLAR SHADING 

Used in the Link, Rolle and Babbage Buildings, solar shading comes in the form of 

louvres on the Link Building and fins on the Rolle and Babbage Buildings. Solar shading 

saves energy by reducing heat gain from the sun inside the building, which reduces the 

demand for cooling and helps maintain comfortable conditions. 
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GREEN ROOF, GREEN WALLS AND PHOTOVOLTAIC CELLS 

AL-Mustaqbal university college building have a green roof, covered in growing 

vegetation, and a number of photovoltaic cells. As well as being visually pleasing, green 

roofs insulate the buildings, create a habitat for wildlife, and help to lower urban air 

temperatures. The MUC  also has photovoltaic cells, which convert the sun‘s energy into 

electricity . 
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3.5 ENERGY EFFICIENT APPLIANCES USAGE 

       Al-Mustaqbal University College intends to realize further energy savings by paying 

close attention to energy management. All parts of the organization can assess their own 

energy consumption and realize their own energy-saving potential by means of, for 

example, insulation, LED lighting, and the deployment of sustainable technology.  

 

Figure 10.  The High Energy-Efficient Appliance Used in MUC 

3.6 RENEWABLE ENERGY SOURCES IN CAMPUS 

The solar energy is the main renewable energy source which is used to provide the 

electricity to MUC building during the sun time. Solar energy harvested as electricity 

using Photovoltaic panels (PV panels) is a highly suitable source not only to satisfy 

immediate needs at the Domestic and the commercial level but also to be sold to the 
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national grid to support its capacity. This technology is not alien to Al-Mustaqbal 

University College but sufficient penetration of it to make a meaningful difference is 

lacking. Here, we showed the photos of PV systems that use in our college and propose 

some possible avenues to popularise the widespread use at a national level. These PV 

panels had been installed over the roofs of administration buildings, shopping book 

center, and the main restaurant as illustrated in (11-13).  Also, it can be seen as shown in 

Figure 14, the usage of heating of water via solar collector system to supply the hot water 

during the winter season which of course reduces the thermal load on the national grid.  It 

was also mobile charging had been done with the help of PV panels. The usage of duel 

inverter is recommended in terms of reduction of total energy consumption. Additionally, 

the usage of solar panel with air conditioning will help in reduction of this energy 

consumption as shown in Fig. 17. It is important to mention here, that in the rear region 

where the refrigeration systems is difficult to reach, we make a rig of absorption 

refrigerator that work on solar energy as shown in figure 19. Finally, it can be seen in 

Figure 21 that we include this year another renewable energy source which is the 

horizontal axis wind turbine to generate electricity.   

 

Figure 11 Use the solar water heater on the roof of the shopping book center 
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Figure 12. Roof Mounted Solar Panels on the administration building 

 

Figure 13. Roof Mounted Solar Panels on the main restaurant. 
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Figure 14.installed the solar water heater on the roof of the laboratory engineering building 

 

 

Figure 15.Use the Solar Panels for multipurpose use (mobile charging) 
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Figure 16. solar panels mounted on roofs of buildings 

Figure 17. installation of solar dual inverter air conditioner split 
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Figure 18.  Solar thermal collector used for different applications in MUC 

 

  

Figure 19. Solar driving  Absorption Refrigerator 

   

Figure 20. Solar multi-function umbrella  
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Figure 21. horizontal axis wind turbine 

3.7 ENERGY AND THE COMMUNITY 

       Al-Mustaqbal University College organized its scientific seminar entitled ―Energy 

Storage in Future Energy Systems‖ in cooperation with Future Association for Energy 

Studies and Research.  

   

Figure 22. Seminar on "Energy Storage in Future Energy Systems" 
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Figure 23. Energy conservation initiatives in MUC 

 

A scientific seminar on Renewable Energy and its role in achieving sustainable 

development was given by Prof. Dato' Dr. Kamaruzzaman Sopian / Dean of the 

Renewable Energy Research Institute at the Malaysian National University, and at the 

end of the seminar, an academic and research cooperation agreement was signed between 

Al-Mustaqbal University College and the Renewable Energy Institute - The National 

University of Malaysia in the presence of Prof. Dato' Dr. Kamaruzzaman Sopian.  

 

  

Figure 24. seminar and work shop for reducing the gas emissions in MUC 
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Figure 25.  Training site for improve the student skill in the  diversifying energy supply sources to 

move away from reliance on fossil fuels 
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Figure 26 Student projects in the field of renewable energy to support the community 

There are many innovative programs related to energy sector during COVID19 

pandemic which they can be summarized in the following major points as shown in 

figures (27 – 29); 

  

 

 During COVID19, MUC utilized the solar energy system in order to power on the 

disinfection chamber system which is very necessary especially when the life come 

back in this crowded world. The disinfection gate had been in many locations within 

college. Additionally, there is two types based upon their operation which they are 

mechanical bases disinfection chamber system and solar based disinfection chamber 

system. 
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 Besides, many workshop had been presented in this field of the COVID19 

pandemic in order to illustrates the COVID19 and how can we protect ourselves, 

families and friends  

 

 It is worthy to mention that researchers from MUC had been participated in 

conferences by paper that illustrates the disinfection gate powered by solar 

energy system. 

 

 Also, thermal image camera had been used in order to detect the elevated 

temperature of the human body (our students) which is taken as an indicator of 

COVID 19.  

 

 

Figure 27. Walk-Through Disinfection Gates 

  

Figure 28. Mobile disinfection chamber system with sensor power by solar panel 
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Figure 29. Thermal Imaging for Detecting Elevated Body Temperature 

 

3.7.1 Initiative project program for affordability energy  

        Mr. Abdul Ridha Shaker Majdi, Director of the Engineering Unit in Al-Mustaqbal 

University College and  Dr. Azhar Mohsen Abd, and representatives from the Future 

Association for Energy Studies and Research participated in two-week training course on 

Renewable Energies for the period 1 to 14 July 2019 in Saint Petersburg - Russian 

Federation within the framework of the joint cooperation agreement with Saint Petersburg 

University Electronics technology Saint Petersburg Electro technical University LETI 
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      The training program included theoretical and practical lectures on Renewable Energy 

Sources, their history and prospects. It also expands on the basics and principles of 

photovoltaics, basic materials for solar photovoltaic transformers and methods of 

diagnosing them, as well as designing equipment and automating solar power plants. 

  

Figure 30. Participation in the summer training program at St. Peter's University / Russia 

 

Dr. Eng. Azhar Mohsen Abd participated in the training course Renewable Energy 

Solutions, which was held by Kashan State University in Mashhad for the period from 

11-25 / 11 / 2018. The course dealt with several axes, the most important of which are: 

Modern Technology for Renewable Energies and their applications in Iran and the most 

important obstacles and problems which are facing Renewable Energy, and it was agreed 

with the Director of International Relations to maintain ties of cooperation in the field of 

Renewable Energy and other engineering fields between Al-Mustaqbal University 

College and Kashan State University. 

  

Figure 31. Participation in the Solar Energy Applications course at the University of Shiraz / Iran 
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Figure 32. Participating in the Scientific Forum of Renewable Energy and its Applications 

 

3.7.2 Projects and Applications of Renewable Energy by Al-Mustaqbal University 

College 

- Design and Sizing of Small – Scale Photovoltaic (PV) Cells powered a mobile 

cleaning and disinfection chamber system for coronavirus in Remote Locations. 

  

Figure 33. Solar powered disinfection chamber system for Covid-19 

Solar water heating is widely used at Al-Mustaqbal University College. The collector 

facing the sun heats the operating fluid that passes into a storage system for later use. 
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Figure 34. Implemented of solar water heater with a distillation device 

        

 

Figure 35. Using Solar Energy Technology in Air Conditioning and Refrigeration 

The main goal of using Solar energy as a generating source for refrigeration and air 

conditioning systems is to reduce electrical energy consumption by 40 to 50%, as air-

conditioning systems are the largest energy consumer in industrial and commercial 

applications. Therefore, the most important benefits of solar cooling are to reduce energy 

consumption and reduce the percentage of greenhouse gases that are emitted from regular 

air conditioning systems that use unfriendly gases, which are a key factor in the 

occurrence of global warming. 

        Sustainable Energy projects are of wide interest by the elves supervising the annual 

cultural festival for the ninth anniversary of the establishment of Al-Mustaqbal University 
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College. Many energy projects have received creativity and excellence awards, as 

Baghdad Renewable Energy Center received the Diamond Award and the Shield of 

Excellence for participation in solar air conditioning using Solar Energy. 

 

Figure 36. solar dual inverter split unit 

3.7.3 Superiority of solar power 

This is where the superiority of the solar power comes into play. Particularly, solar 

panel-based systems, have no moving or deteriorating components. Traditional systems, 

called crystalline silicon solar modules, involve wafers of refined silicon beneath sheets 

of glass. These panels are surrounded by a metal frame to enhance the mechanical 

strength. This crystalline silicon technology has been used for around 50 years, and was 

first developed for powering satellites in space. The first-generation crystalline silicone 

material called ‗wafers‘ had a low efficiency of converting (less than 4%) sun‘s energy 

into electrical current. However, current crystalline silicon systems are generally capable 

of converting up to 18 % of solar radiation exposure into useable electricity. This is 

termed as ‘photovoltaic efficiency‘ which has been increasing steadily thanks to word-

wide research. 

        The main drawbacks of solar cell efficiency are temperature and the dust. Sand and 

dust play a more important role in pollution, in the temperate regions, cleaning of panels 

becomes less important (except in cases where there is industrial pollution). Moreover, 

high temperatures, lack of vegetation and frequent winds make dust and sand the main 

cause of dirty panels. These areas suffer from high concentration of dust in the 

atmosphere as well as sand storms. Dr. Azhar Mohsin Abid supervised the projects of 

studying the effect of dust and temperatures on Iraq's climatic conditions on solar panels. 
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Figure 37. An experimental study of combining PV/T-RO system 

3.8 FOR A SUSTAINABLE ENVIRONMENT 

       Sponsored by Assist. Prof. Dr. Hasan Shakir Majdi, Dean of Al-Mustaqbal 

University College and under the title ‗For a Sustainable Environment‘, the Department 

of Air Conditioning and Refrigeration Technologies held an exhibition of 

environmentally friendly projects of the students that run on clean energy (solar energy), 

which aims to reduce harmful gas emissions to the environment and reduce from 

electrical energy consumption. 
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Fig 38 . Exhibitions of renewable energy projects at MUC 
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Fig 39. Awareness campaign to reduce electrical energy consumption and use efficient devices 

3.9 PATENTS AND INTERNATIONAL AWARDS  

3.9.1   Patents for Industrial Designs under the evaluation stage: 

- Solar Energy Umbrella  
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- An Industrial Bump yard to generate electricity 

 

- Public seats equipped with Solar Energy 
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- Compressor cooling mechanism in the split type air-condition 
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3.9.2 International awards. 

 

 

 

3.10  STUDENTS INITIATIVES AND PROJECTS TO SUPPORT SOCIETY’S 

ENERGY 
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Figure 40. A model of a sprinkler irrigation system powered by Solar Energy 

 

 

Figure 41. Photovoltaic thermal hybrid solar collector 
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        Graduation Project ‗Improve the Performance of Solar Cells by using a Mechanism 

for Cooling and Cleaning cells when temperatures increase and exposing them to Dust 

and Dirt‘ for students of the Department of Air Conditioning and Refrigeration 

Technology Engineering under the supervision of Dr. Azhar Mohsin Abid. 

 

  

 

 

 

 

 

 

 

 

 

 

Figure 42. Multi-purpose umbrella powered by Solar Energy 

 

3.11 Research Group 

Vision 

In order to be a world-leader in scientific research and innovation in the field of energy 

especially the non – conventional (renewable) energy to meet the society standard in 

order to reduce the carbon emission on the environment.  

 

Research Focus 

There are four different research groups as illustrated below; 

1. Renewable energy research group 

2. Heat transfer and fluid flows group 

3. Applied mechanics research group 

4. Air conditioning and refrigeration research group 
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Scientific team 

1. Renewable energy research group 

 Asst. Prof. Dr. Azher M. Abed 

 Dr. Athraa Al-Abbasi 

 Omer Ahmed Naeam Al-Kawak 

 Hawraa T. Gatea 

 

2. Heat transfer and fluid flows group 

 Asst. Prof. Dr. Azher M. Abed 

 Dr. Athraa Al-Abbasi 

 Ammar Abdulkadhim 

 Asmaa K. Yakoob 

 

3. Applied mechanics research group 

 Dr. Haider Sabah Al-Jelawy 

 Luay H. Abbud 

 Murtadha Mohsin Motter Al-Massoudy 

 Zahraa Kareem Abdulla  

 Ola  

 

4. Air conditioning and refrigeration research group 

 Asst. Prof. Dr. Azher M. Abed 

 Mustafa M. Gaber 

 Asmaa K. Yakoob 

 Hawraa T. Gatea 

Publications [Selected]  

1. Study on the performance of photovoltaic thermal collector (PV/T) with 

rectangular tube absorber design 

2. The effects of geometrical parameters of a corrugated channel with in out-of-

phase arrangement 

3. Effect of Using Nanofluids in Solar Collector: A Review 
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4. Nanofluids for improved efficiency in cooling solar collectors–a review 

5. Design characteristics of corrugated trapezoidal plate heat exchangers using 

nanofluids 

6. Enhance heat transfer in the channel with V-shaped wavy lower plate using liquid 

nanofluids 

7. The role of enhancement techniques on heat and mass transfer characteristics of 

shell and tube spray evaporator: a detailed review 

8. Performance enhancement of ejector–absorption cooling cycle by re-arrangement 

of solution streamlines and adding RHE 

9. Enhance heat transfer in the channel with V-shaped wavy lower plate using liquid 

nanofluids 

10. Enhancement heat transfer characteristics in the channel with Trapezoidal rib–

groove using nanofluids 

11. The Effects of the Temperatures on the Performance of the Gas Turbine 

12. Experimental studies of rectangular tube absorber photovoltaic thermal collector 

with various types of nanofluids under the tropical climate conditions 

13. A new optimization approach for shell and tube heat exchangers by using 

electromagnetism-like algorithm (EM) 

14. Effect of the nozzle exit position on the efficiency of ejector cooling system using 

r134a 

15. CFD Study of Cooled Flow in Annular Combustor of Aircraft-Engine  

16. Numerical study of entropy generation and natural convection heat transfer in 

trapezoidal enclosure with a thin baffle attached to inner wall using liquid 

nanofluid 

17. Performance enhancement of photovoltaic grid-connected system using PVT 

panels with nanofluid 

18. Experimental evaluation of single stage ejector-absorption cooling cycle under 

different design configurations 

19. Numerical investigation of conjugate natural convection heat transfer in a square 

porous cavity heated partially from left sidewall 

20. Experimental Study into Combustion Characteristics of IC Engines Operated with 

Blended Fuels 
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21. Effect of adiabatic circular cylinder on the natural convection heat transfer 

characterizes in a porous enclosure 

22. Experimental Study Of a New Composite Materials Firewall For Aircraft By 

Using Honeycomb Aluminum 

23. Mathematical and experimental evaluation of thermal and electrical efficiency of 

PV/T collector using different water based nano-fluids 

24. Computational investigation of conjugate heat transfer in cavity filled with 

saturated porous media 

25. Numerical analysis of flow and heat transfer enhancement in a horizontal pipe 

with P-TT and V-Cut twisted tape 

26. Modeling and Experimental Investigation of Laminar Ceiling Air Distribution 

System for Operating Room in Merjan Teaching Hospital 

27. Using KDF material to improve the performance of multi-layers filters in the 

reduction of chemical and biological pollutants in surface water treatment 

28. Effect Of Semi-Circle Rib On Heat Transfer Coefficient In A Rectangular 

Channel 

29. Experimental Investigation of Two-phase Fluid Flow over a Rectangular 

Obstructions Located Inside Enlarged Rectangular Channel 

30. Experimental Investigation For The Behavior Of Multi–Layered Target Under 

Projectile Impact 

31. Motion Detection For Bubble Rise Of Air-Water Two-Phase Flow To Measuring 

Velocity By Using Image Process Technique 

32. Numerical study of mixed convection nanofluid in an annulus enclosure between 

outer rotating cylinder and inner corrugation cylinder 

33. Experimental study of the honeycomb composite material under high velocity 

impact 

34. On Simulation of the Natural Convection Heat Transfer Between Circular 

Cylinder and an Elliptical Enclosure Filled with Nanofluid [Part I: The Effect of 

MHD and Internal Heat Generation/Absorption] 

35. Compensation of power quality using solar-powered distributed generation 

interfaced by fuzzy logic controlled inverter to the main grid 

36. Natural convection among inner corrugated cylinders inside wavy enclosure filled 

with nanofluid superposed in porous–nanofluid layers 
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37. Improvement the Strength of a Dental Filling Restoration by Adding of NiTi alloy 

Powder to Galloy 

38. Natural Convection Heat Transfer for Adiabatic Circular Cylinder Inside 

Trapezoidal Enclosure Filled with Nanofluid Superposed Porous–Nanofluid Layer 

39. The preparation of aluminium foam using powder technology for industrial 

applications 

40. Computational Fluid Dynamics Investigation of Buoyancy Driven Flow Between 

Circular Body and Wavy Enclosure Filled with Nanofluid/Porous Medium 

41. Thermal Effect of Welding Processes on A Steel Plate Subjected to Dynamic 

Load 

42. Experimental study of chilled water by using aluminum (Al) Nanofluid 

43. Thermal Characterization Forced Galloy by Bi, NiTi Alloy and TiO2 Nanotubes 

44. Recent advances in solar thermal assisted air conditioning systems 

45. Using Of Electroplating (Demetal Position) For Repair The Expire Machine 

Elements 

46. Using of Taguchi Method to Improve the Surface Roughness in CNC Milling 

Machine 

47. Effect of heat generation and heat absorption on natural convection of Cu-water 

nanofluid in a wavy enclosure under magnetic field 

48. Effect of Addition of Magnesium and Zinc to Obtain Optimal Mechanical 

Properties of Al-Mg-Zn Alloy 

49. Review of Natural Convection Within Various Shapes of Enclosures 

50. Impact of renewable energy sources integration with power grid systems through 

several methodology's 

4 CLEAN WATER AND SANITATION 

4.1 CLEAN WATER AND SANITATION 

       Access to clean, safe and secure water resources is an essential prerequisite for 

communities to prosper. While access to water and sanitation is often taken for granted in 

developed countries, this basic right is denied to many across the globe every day. 
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       Sustainable development goal (SDG) 6, as formulated by the United Nations Open 

Working Group, presents an ambitious, yet achievable mission for the next two decades: 

―Ensure availability and sustainable management of water and sanitation for all.‖ We propose 

that this goal can be achieved by applying four principles:  

1) Separating drinking water from wastewater;  

2) Accessing and treating drinking water to remove chemical and biological contaminants; 

 3) Protecting and restoring freshwater ecosystems; and  

4) Guaranteeing water access and water rights. 

4.1.1 Separating drinking water from wastewater 

         Historically, the single biggest factor contributing to the increased longevity of humans 

was the separation of drinking water from wastewater. Building sanitary infrastructure has 

enabled communities—and in turn, economies—to flourish, free from the burden of 

waterborne disease. Yet, today a staggering 1 billion people still do not have access to 

improved sanitation, in spite of the fact that it would reduce disease and infant mortality. There 

are many examples of successful sanitation projects in the developing world when financial 

resources and engineering are available. They demonstrate that it is possible to separate water 

for drinking from wastewater in regions that traditionally have lacked this infrastructure. 

Although many challenges remain to ensuring adequate sanitation for all, building sanitary 

infrastructure is a critical step needed to achieve SDG 6. 

4.1.2 Accessing and treating drinking water 

        Having water available at home or within short distances obviates the need to cart it from 

other sources, often over long distances. A direct result of greater water accessibility is a 

substantial increase in time available for productive work, attending school, developing a 

business, or raising a family. This is particularly relevant for women and children who spend 

significant time gaining access to water when it is not piped to their home. Ultimately, water 

will require treatment before drinking, but this challenge can be overcome with adequate 

resources for filtration and disinfection. In particular, point-of-use devices that are robust, 

reliable, require low maintenance and are widely available are needed to enable treatment for 

small drinking water systems. In tandem with principle 1 above, this will ensure there are 

multiple barriers to pathogens, offering greater protection to consumers. 
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4.1.3 Protecting and restoring freshwater ecosystems 

       We must also be cognizant of the relationship between ecosystem well-being and human 

health. Most of the world‘s fresh waters have already been degraded due to unsustainable 

withdrawal, contaminants, climate change, nutrient pollution (eutrophication), and other 

human activities. The net result of human misuse and mismanagement of fresh waters is 

decreased water quality and inadequate quantity for consumption. Preserving and enhancing 

the ecological integrity of our freshwater lakes, rivers, wetlands and groundwater is critical for 

ensuring that pollutants and pathogens do not contaminate drinking water supplies. 

Functioning freshwater ecosystems have many built-in mechanisms that help naturally clean 

water that we need for drinking (e.g. riparian buffers that absorb storm water run-off). As with 

principles 1 and 2 above, developing sanitary infrastructure is pivotal for protecting fresh 

waters from eutrophication, which is one of the greatest challenges to functioning freshwater 

ecosystems. Balancing the maintenance of natural capital and the provision of ecosystem 

services with development and increased productivity is the key to ensuring the future 

sustainability of our water resources. 

4.1.4 Guaranteeing water access and water rights 

        Economic development inevitably requires water resources. However, it is imperative 

that planners and Governments are considerate of the needs of diverse water users, including 

communities, agriculture, industry, mining and the environment. All development and land use 

changes have consequences. For example, land clearing will alter river flows, increasing the 

risk of flooding. Similarly, deforestation will decrease evapotranspiration, reducing 

precipitation needed for agriculture downwind. As the need for water for agriculture and 

industry increases, it is critical that we develop water-sharing agreements to ensure equitable 

access for all water users, including the environment. These agreements will require 

negotiations across local, regional and national boundaries and must include participants 

representing all stakeholders, such as community and industry leaders, and scientists. While 

these discussions may be difficult, they are not impossible and will help ensure adequate water 

access for all. 
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4.2 IMPLEMENTING THE UNITED NATIONS POST-2015 DEVELOPMENT 

AGENDA 

       Tremendous progress has already been made towards meeting SDG 6. As nations have 

become more prosperous, they have undertaken sanitation and drinking water improvement 

programs. Nevertheless, the astonishing statistics regarding the number of people who still 

lack sanitation and access to safe drinking water emphasizes that this problem remains one of 

the greatest humanitarian challenges. 

        Leadership is required at every level to implement water reform: within the household, 

within municipalities and within Governments. The solutions for supplying potable water and 

sanitation vary depending upon the available resources, the size of the communities and the 

scale of the desired improvement. We advocate both ―top-down‖ and ―bottom-up‖ approaches. 

Top-down water quality improvement and water allocation may appear as an imposition, but 

are often accompanied with more resources and provide the legislative framework necessary 

for sustainable development. ―Bottom-up‖ improvement is also desirable as communities take 

responsibility and stewardship for the water resources and land for which they are custodians. 

        Education is the common prerequisite for water quality improvement. In developing 

nations, educating women and children in every household on the benefits of hygiene and 

sanitation is a fundamental first step for building awareness and implementing change. 

Advancing water quality in villages, towns and cities requires engineering, but also 

understanding of the close links between water quality and quantity, and land management. In 

developed nations with more advanced water treatment infrastructure, the educational focus 

should be on improving water sustainability and developing policies required for water reform. 

         Human water use across the globe is coupled with social and natural systems, both by the 

globalized economy, trade and capital, as well as by the global water cycle and climate 

systems. Therefore, local and regional water use cannot be managed in isolation. The 

responsibility of developed nations is not just to provide financial aid, but also to assist 

developing countries in building human capital with the skills necessary to improve water 

quality and sanitation. Developed nations can help research and advance new water treatment 

technologies, providing sustainable solutions for water management. Investment of time and 

resources to the development of low-cost, robust and reliable point-of-use devices is urgently 

needed. 
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         Water reform needs to address the protection of water quality through prudent land 

management and the allocation of water between different users. Equitably sharing water 

resources between human consumers, the environment, industry, and agriculture is complex 

and requires strong water governance and policy so that the needs of both upstream and 

downstream users are met. This is further complicated by the fact that rivers flow across local, 

regional and national boundaries. Integrated water-trading markets are one tool that enables 

water to be bought and sold as a tradable commodity. This practice, however, does not 

consider water for the environment, which needs protection through policy and legislation. 

4.3 SEMINAR UNDER THE TITLE: "WATER SECURITY IN IRAQ REALITY 

AND TREATMENTS" 

      The Department of Chemical Engineering and Petroleum Industries at Al-Mustaqbal 

University College, in cooperation with Future Organization for Energy Studies and 

Research, organized three practical axes under the title "Water Security in Iraq ... Reality 

and Treatments", in the presence of a number of professors and students. 

       The first part was with a seminar regarding the causes of water scarcity in Iraq and 

the most important ways to reduce its worsening damage over time given by Professor 

Faleh Hassan Alaiwi, Representative of the Water Resources Directorate in Babylon 

Province, while the second part was given by Nazir Al-Rubaie, representative of the 

Environment and Water Department and discussed the challenges caused by water 

scarcity for sustainable development and the role of modern technology in keeping pace 

with it.  
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       As for the final part, it was given by Assist. Prof. Dr. Duha Abdul Amir, Instructor in 

the Department of Chemical Engineering and Petroleum Industries, during which she 

explained the most important methods that must be followed in rationalizing the water 

consumption to ensure the preservation of water security and its durability with the water 

scarcity and pollution Iraq is going through. 

       Al-Mustaqbal University College has implemented several water conservation 

strategies and is studying new methods for creating safe drinking water resources through 

water management and the next generation of desalination technologies. Hence, one of 

the university's research goals is to contribute saving water resources in the region, not to 

increase the demand for it.  

      In the campus, rainwater is collected and stored for use, and to protect natural 

ecosystems and recreational facilities. The university uses landscaping and green spaces 

that do not require additional water for irrigation. 

4.4 EQUIPMENT TO REDUCE THE WATER USAGE: 

      By implementing effective equipment to reduce water consumption in showers and 

toilets, the Independent College campus was able to reduce its expected annual 

consumption of potable water by nearly 56%. 

4.5 LOCAL AND ADAPTIVE VEGETATION COVER: 

       The majority of the crops on campus were selected from native and adaptive species 

that do not require large quantities of irrigation water to survive and thus reduce the total 

water demand at the university 

.  
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4.6 RE-USE OF WATER FOR IRRIGATION OF GARDENS AND CROPS AT AL-

MUSTAQBAL UNIVERSITY COLLEGE: 

The vast majority of the drinking water for Al-Mustaqbal University College comes from 

a desalination plant, but the desalination process is energy-intensive. In order to reduce 

the total demand for energy and water for the university project, all wastewater 

(rainwater, gray water, and black water) and a large load of condensate is sent from the 

university campus to the wastewater treatment plant located south of the university 

campus for recycling and to be used in the irrigation of gardens and plantations.  
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        In a new scientific step which aims to use scientific solutions as an alternative to the 

traditional solutions, the Iraqi Central Organization for Standardization and Quality 

Control granted a new patent to Dr. Arshad Imad Isamail and Ms. Halla Kadhim Tayeh 

the researchers and the academic staff members from Al-Mustaqbal University College.  

A new treatment unit by using sponge - active carbon - sponge with submersible biofilms 

instead of the traditional treatments used in wastewater treatment of the hospitals. 
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4.7 A WORKSHOP ON WATER FILTERING IN THE DEPARTMENT OF WATER 

AND SEWAGE IN BABIL PROVINCE: 

The Department of Civil Engineering at Al-Mustaqbal University College 

represented by Dr. Arshad Al-Najjar, an instructor in the same department, organized a 

scientific lecture and practical training on water filtering and purification at the water 

plant of the Water and Sewer Department in Babil Governorate. 
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5 RESEARCH AREA  

5.1 RESEARCH UNDER DEVELOPING  

1. Cooling of Water Tank in Hot Climates Countries 

2. Experimental performance evaluation of solar thermal storage tank via porous 

media 

3. Melting point and super cooling point of phase change materials 

4. Natural, Forced and Mixed Convective Flows in a Square Ventilated Cavity 

5. Natural convection heat transfer from a horizontal circular cylinder located in a 

cavity with and without fibrous porous material 

6. Experimental Study and CFD Simulation of Two-Phase Flow around Circular, 

Rectangular, and Triangular shapes of Obstacle in a Channel 

7. Three-Phase Flow Over Rectangular and Semicircle Ribbed Vertical Channel 

8. Biofuel Addition to Kerosene-A Way to Reduce the Level of Contamination 

9. Effect of Thermal Conductivity of Porous Media on Thermo-Fluid Fields of Free 

Convective Flow around a Circular Cylinder inside a Square Cavity. 

10. Experimental Investigation of the Water Depth Influence on Internal Heat and 

Mass Transfer in a Single Slope Passive Solar Still Using Chemical Additives 

11. Utilizing the characteristics of graphene Nano-platelets to improve the cross-

linking density of a rubber Nano-composite. 
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5.2. Researches published in the field of Renewable Energies 

Journal Title Research name 

Computer Applications in 

Environmental Sciences and 

Renewable Energy, kuala 

lumpur 

Study on the performance of photovoltaic thermal 

collector (PV/T) with rectangular tube absorber design 

Renewable and Sustainable 

Energy Reviews 

nanofluids for improved efficiency in cooling solar 

collectors–a review 

"WSEAS Transactions on 

Environment and 

Development 

" 

Numerical study on the characteristics of a specially 

designed rectangular tube absorber photovoltaic thermal 

collector (PVT) 

"International Journal of 

Environment and 

Sustainability 

" 

"Effect of new ellipse design on the performance 

enhancement of PV/T collector: CDF approach 

" 

"Energy Conversion and 

Management 

" 

"Experimental studies of rectangular tube absorber 

photovoltaic thermal collector with various types of 

nanofluids under the tropical climate conditions 

" 

Solar Energy 

 

"Performance enhancement of photovoltaic grid-

connected system using PVT panels with nanofluids 

" 

Energy "Mathematical and experimental evaluation of thermal 

and electrical efficiency of PV/T collector using different 

water based nano-fluids 

" 

 

5.3. RESEARCHES PUBLISHED IN THE FIELD OF WATER AND WASTE WATER  

Research name URL 

Using KDF material to improve the performance of multi-

layers filters in the reduction of chemical and biological 

pollutants in surface water treatment 

https://www.sciencedirect.co

m/science/article/pii/S102691

8518301033 

 

Desalination and Water Treatment Comparative study on 

CAS, UCT, and MBR configurations for nutrient removal 

from hospital 

https://www.researchgate.netا

/publication/335691908_Desa

lination_and_Water_Treatme

nt_Comparative_study_on_C

AS_UCT_and_MBR_configu

rations_for_nutrient_removal

_from_hospital_wastewater 

DESIGN AND SIZING OF SMALL – SCALE PHOTOVOLTAIC (PV) 
CELLS POWERED REVERSE OSMOSIS (RO) DESALINATION 
SYSTEM FOR WATER SUPPLY IN REMOTE LOCATIONS 

https://www.researchgate.net/

publication/322730689_DESI

GN_AND_SIZING_OF_SM

ALL_-

https://www.sciencedirect.com/science/article/pii/S1026918518301033
https://www.sciencedirect.com/science/article/pii/S1026918518301033
https://www.sciencedirect.com/science/article/pii/S1026918518301033
https://www.researchgate.net/publication/335691908_Desalination_and_Water_Treatment_Comparative_study_on_CAS_UCT_and_MBR_configurations_for_nutrient_removal_from_hospital_wastewater
https://www.researchgate.net/publication/335691908_Desalination_and_Water_Treatment_Comparative_study_on_CAS_UCT_and_MBR_configurations_for_nutrient_removal_from_hospital_wastewater
https://www.researchgate.net/publication/335691908_Desalination_and_Water_Treatment_Comparative_study_on_CAS_UCT_and_MBR_configurations_for_nutrient_removal_from_hospital_wastewater
https://www.researchgate.net/publication/335691908_Desalination_and_Water_Treatment_Comparative_study_on_CAS_UCT_and_MBR_configurations_for_nutrient_removal_from_hospital_wastewater
https://www.researchgate.net/publication/335691908_Desalination_and_Water_Treatment_Comparative_study_on_CAS_UCT_and_MBR_configurations_for_nutrient_removal_from_hospital_wastewater
https://www.researchgate.net/publication/335691908_Desalination_and_Water_Treatment_Comparative_study_on_CAS_UCT_and_MBR_configurations_for_nutrient_removal_from_hospital_wastewater
https://www.researchgate.net/publication/335691908_Desalination_and_Water_Treatment_Comparative_study_on_CAS_UCT_and_MBR_configurations_for_nutrient_removal_from_hospital_wastewater
https://www.researchgate.net/publication/335691908_Desalination_and_Water_Treatment_Comparative_study_on_CAS_UCT_and_MBR_configurations_for_nutrient_removal_from_hospital_wastewater
https://www.researchgate.net/publication/322730689_DESIGN_AND_SIZING_OF_SMALL_-_SCALE_PHOTOVOLTAIC_PV_CELLS_POWERED_REVERSE_OSMOSIS_RO_DESALINATION_SYSTEM_FOR_WATER_SUPPLY_IN_REMOTE_LOCATIONS
https://www.researchgate.net/publication/322730689_DESIGN_AND_SIZING_OF_SMALL_-_SCALE_PHOTOVOLTAIC_PV_CELLS_POWERED_REVERSE_OSMOSIS_RO_DESALINATION_SYSTEM_FOR_WATER_SUPPLY_IN_REMOTE_LOCATIONS
https://www.researchgate.net/publication/322730689_DESIGN_AND_SIZING_OF_SMALL_-_SCALE_PHOTOVOLTAIC_PV_CELLS_POWERED_REVERSE_OSMOSIS_RO_DESALINATION_SYSTEM_FOR_WATER_SUPPLY_IN_REMOTE_LOCATIONS
https://www.researchgate.net/publication/322730689_DESIGN_AND_SIZING_OF_SMALL_-_SCALE_PHOTOVOLTAIC_PV_CELLS_POWERED_REVERSE_OSMOSIS_RO_DESALINATION_SYSTEM_FOR_WATER_SUPPLY_IN_REMOTE_LOCATIONS
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_SCALE_PHOTOVOLTAIC

_PV_CELLS_POWERED_R

EVERSE_OSMOSIS_RO_D

ESALINATION_SYSTEM_

FOR_WATER_SUPPLY_IN

_REMOTE_LOCATIONS 

 

Evaluation the Water Quality for  

Water Bottles in Some Provinces in Iraq 

https://www.jardcs.org/abstra

ct.php?id=4273 

Evaluation the water quality for water bottles in some 

provinces in Iraq 

https://www.jardcs.org/abstra

ct.php?id=4274 

Hydrogeologic Sustainability and Mitigation of Shallow 

Groundwater against High Saline and Chemical Pollutants 

https://mail.engtechjournal.or

g/index.php/et/article/view/39

0/73 

  

ISOLATION AND CHARACTERIZATION OF LYTIC 
BACTERIOPHAGES 
INFECTING ACINETOBACTER BAUMANNII FROM SEWAGE 
WATER IN 
BABYLON PROVINCE, IRAQ 

https://web.a.ebscohost.com/a

bstract?direct=true&profile=e

host&scope=site&authtype=c

rawler&jrnl=09757619&AN=

141706086&h=HLjl51BlsDtq

tCBfhhvtEdHCJHt618o5R5L

9OpsNBjG7BK%2fFAVoGj7

sKH47XZlroXkbYtc5Cz1ek

B6xNgb0lkw%3d%3d&crl=c

&resultNs=AdminWebAuth

&resultLocal=ErrCrlNotAuth

&crlhashurl=login.aspx%3fdi

rect%3dtrue%26profile%3de

host%26scope%3dsite%26aut

htype%3dcrawler%26jrnl%3d

09757619%26AN%3d14170

6086 

Natural filtration unit for removal of heavy metals from 

water 

https://iopscience.iop.org/arti

cle/10.1088/1757-

899X/888/1/012034/meta 

 

 

Ultrasonic-Electrocoagulation method for nitrate removal 

from water 

https://iopscience.iop.org/arti

cle/10.1088/1757-

899X/888/1/012073/meta 

 

 

5.4.  SUSTAINABILITY RESEARCH FUND 

Across health, science, technology, the arts and the humanities, our staff are 

advancing knowledge and transforming lives through research. We are committed to 

delivering high-quality research that embraces real-world challenges to advance and 

translate knowledge and to drive innovation and enterprise. We are delivering research 

that helps lead global change, providing evidence to underpin policy making and shape 
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the way organizations operate, creating jobs and opportunity. Number of scholarly 

publications on sustainability published in 2019 (32) papers, (39) papers in 2020 and (28) 

papers in 2021. Figures 43 & 44 show fund for total and sustainability researches in US 

dollars from 2019-2021. 

 

  

 

 

 

 

Figure 43: Total Research Fund in US Dollars 

 

 

 

 

 

 

 

Figure 44: Sustainability Research Fund in US Dollars 

 

6. TEACHING AND LEARNING 

We are committed to providing a quality education that enables our students to 

engage with sustainability challenges and make a difference in their community at local, 

national and global levels. In support of this, we will encourage organizational learning 
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involving all members of the university community towards sustainability- oriented 

whole institutional change. With around 17493 students, one of our biggest impacts on 

sustainability is ensuring that all of our students have developed the attributes and 

competencies necessary for applying sustainability principles into their civic and 

professional lives. In pursuit of this ambition the college has restructured its Centre for 

sustainable futures as the catalyst for driving the education for sustainable development 

agenda forwards. Al-Mustaqbal university college community works across three 

interrelated program areas: curriculum development; research; whole institutional change. 

The number of courses related to sustainability running during the academic year 

2020/2021 is 44 courses. Due to the circumstances through the Covid-19 pandemic, the 

internet bandwidth has been improved (to make downloads faster) to enhance E-learning 

at Al-Mustaqbal University College. Where the bandwidth was in 2019 (33.6 Mbps) and 

(64.2 Mbps) in 2020 and improved to (125.5 Mbps) in 2021. 

Figure 45: Internet bandwidth in 2019 
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Figure 46: Internet bandwidth in 2020 

 Figure 47: Internet bandwidth in 2021 
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6.1. SUSTAINABILITY SCIENTIFIC WORKSHOPS AND 

SYMPOSIUMS: 

6.1.1. In accordance with the vision of Al-Mustaqbal University College, which mainly 

focuses on the achievement of the SDGs of the UNDP, as well as its constant endeavor to 

set well-designed plans for accomplishing these goals properly, a virtual workshop on 

―The Importance of Solar Energy‖ was held on 10th of April 2021, with the participation 

of Dr. Karim Altaii representing James Madison University in the USA, and Assist Prof. 

Dr. Malik Mustafa Muhammad, Head of the Dept. of Chemical Engineering & Petroleum 

Industries at Al-Mustaqbal University College. This workshop is just an example and a 

step, among many others, towards creating the solid ground for genuine relationships with 

international universities. 

Commenting on this initiative, Professor Dr. Hassan Shakir Majdi, Dean of the 

MUC, said, ―Our university college always seeks to become part of the world of 

sustainability, in which a new image of economic growth is being created, and meanwhile 

addressing a series of societal needs, climate changes and protection of environment. It 

is remarkable to note that the workshop was attended by more than 50 participants from 

different countries, and the two lecturing professors exchanged their wide knowledge 

about the importance of solar energy in Iraq, creating meanwhile plausible environment 

for useful and highly effective discussions. In his rich and impressive lecture, Professor 

Altaii said in an admitting and honest tone, ― Yes, we may not need solar energy in 

Harrisonburg, but Iraq is a different story as it suffers from a shortage in electricity, and at 

the same time it could be considered as a rich market for solar energy‖.  

He closed his speech by saying, ―We hope that we have planted a seed for 

participants to think about how they could improve their lives‖. From his side, Assistant 

Professor Dr. Malik Mustafa Muhammad reviewed in his introduction on solar energy the 

possibility of investing it as a promising alternative with which dramatic changes could 

occur in the field of energy in Iraq.  



61 

 

 

6.1.2. An International Electronic Workshop Entitled ―Sports at the Service of 

Sustainable Development‖ 

The International Center for Media and Sustainable Development, and in 

cooperation with the International Friendship Organization and Al-Mustaqbal University 

College has organized a workshop under the title ―Sports at the Service of Sustainable 

Development‖ Several lecturers coming from different countries have participated in the 

workshop, starting with Dr. Iman Talhi from Algeria who has clarified that Sustainable 

Development meets the needs of the present without leaving any negative effect on future 

requirements of the new generations. On the contrary, sustainable development shall 

assist in placing future plans for these generations.  

Moreover, she has given details about the developmental plan of the 2030 agenda, 

which includes achievement of the 17 SDGs, clarifying that the main objective of these 

goals is not to leave anybody behind. She has also pointed out the indicators of these 

SDGS, referring meanwhile to the Arab countries that came on top of the 2019 ranking, 

and they are Algeria, United Arab Emirates, Morocco, Tunisia, and Jordan. Dr. Zuhair 

Shamma from Iraq has come next, giving more clarification about the concept of 

sustainable development focusing on the work of the Center in its different specializations 

with its trend to achieve the UN SDGs, including sports. On the other hand, Dr. Mazin 
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Gzaz from Iraq as well has clarified that sports is the most favorable road that leads to 

achieving the Sustainable Development Goals, referring to Gandhi‘s statement which 

says, ―Build up a stadium and shut down a hospital‖. He has confirmed that an athlete 

often develops his cognitive and innovative abilities through sports. Moreover, sports 

rejects racism and sectarianism among individuals and societies, simply because sport-

teams consist of several societies. The ideal solution therefore is to achieve the 

sustainable development by spreading the spirit of love and cooperation among the 

members of society through sports. 

It is remarkable to note however that Dr. Maryam Ahmed Abdallah Abu-Aleem 

from Jordan has raised the idea in which sports is considered as a globally acceptable 

platform, which has great effect on sustainable development, clarifying that the goals to 

be adopted mostly are health, education and biological diversity. Through her lecture, Dr. 

Maryam has referred to scientific research with an emphasis on the one conducted in 

2021 under the title, ―Localization of Health Related SDGs Through Sports in China‖. 

She has showed her research interests, which promote public health as part of sustainable 

development goals by improving the levels of physical activities. Meanwhile, she has 

focused on the necessity to investigate the cultural barriers that may prevent females from 

participating in sports. 

Mr. Muhammad Badr Abdallah Bu-Dawas from Bahrain has mentioned an example 

about how his country has added new sports during the quarantine period, such as the 

―Padel Sport‖ for instance, in addition to a number of initiatives taken by the Ministry of 

Youth & Sports, including ―Stay Flexible‘ and ―Stay Active‖. Ms. Aisha Zarroug from 

Morocco has stated an example about her country, and how they have adopted the 

―Eyeball Sports‘ and thus achieving the development goal of equity. Sports, in fact, are 

practiced as mixed, and they are social activities, which do not require great abilities. 

They are practiced anywhere by any gender, at any age. 
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6.1.3. the Department of Building & Construction Technical Engineering organized an 

electronic scientific seminar on Tuesday 15th June 2021, at 09:00 p.m. via Free 

Conference Call Platform, entitled 

―Utilization of Waste to Produce Concrete Cordial to Environment Used in Lining 

Irrigation Projects‖ 

The lecturers of the seminar were the academics at the Dept. Dr. Maryam Hameed 

Nasir, and Mr. Alaa Hussein Ali. The main objective of this seminar is to create healthy 

and economic environment through the process of discarding accumulated waste to 

produce what is known as ―Green Concrete‖. It is a type of concrete made of wastes 

cordial to environment, and it has been used in lining projects to achieve economic 

income and meanwhile reduce the cost of covering in question. The seminar also 

investigated the benefits of the lining process as well as its types, being an essential 

procedure to preserve water resources from loss by leaking to the lower soil layers.  
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6.1.4. Under the guardianship of Prof. Dr. Hasan Shakir Majdi, Dean of Al-Mustaqbal 

University College, a workshop has been organized in support of Sustainable 

Development Goals (SDGs) and in cooperation with Al-Qasim Sports Club under the title 

―Physical Health as Part of Sustainable Development‖ 

During the workshop, a lecture has been given by Dr. Harith Abdul-Ilah Al-Shukri, 

Department of Physical Education  & Sports Sciences. It is remarkable to note that 

pioneers of different age groups have attended the workshop as well as coaches of various 

sports games. The lecturer has clarified that regular participation in sports and physical 

activities shall be an essential key to social and health benefits, confirming that is not only 

physical fitness to be developed, but such activities also implant a healthy lifestyle among 

children and young people. Thus, they shall remain active, healthy and capable of 

combating almost all non-communicable diseases. Besides, Physical exercises can 

stimulate positive mental health and cognitive development. It has been found as well that 

there is a strong connection between physical exercises and the type of improvement in 

self-esteem and self-confidence. Moreover, they have positive effect on the individuals 

who suffer from depression and anxiety. Dr. Harith Al-Shukri, in his useful speech, has 

pointed out that physical activities are very necessary and highly required for children and 
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young people. Accordingly, physical activities and sports in general shall be included 

within the school curricula. Such step is considered as essential for comprehensive 

education, and meanwhile achieving the fourth goal of the SDGs, which aims to ensure 

inclusive and equitable  quality education.  

 

 

 

  

 

 

 

 

 

6.1.5. In cooperation with the Ministry of Health & Environment / Department of 

Environmental Awareness & Media, Chemical Engineering and Petroleum Industries 

Dept. at Al-Mustaqbal University College has organized a scientific symposium entitled 

―Environmental Sustainability in the National Development Plan & the Strategies 

of Iraq to Move Ahead towards  Green Economy‖ 

The symposium started with a speech given by Prof. Dr. Hasan Shakir Majdi, 

Dean of the College, in which he has emphasized the necessity to focus on projects 

related to environmental systems as well as the procedures that shall be adopted to 

eliminate the dangers of pollution problems, expressing, meanwhile,  the readiness of the 

College to open all types of  cooperation to lead and accomplish joint research and 

studies. The first lecture has been given by Dr. Qasim Tibin Zuboon, Assistant Director 

of Soil Quality Control Dept. at the Technical Administration. In his lecture, Dr. Zuboon, 

talked about the role and importance of environmental sustainability and green economy.   
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The second lecture has been given by Engineer Louai Sadiq Al-Mukhtar, Head of 

Planning Department at the Technical Administration. The lecture has dealt with the 

―Impact of Environmental Dangers on Health‖ and how to mitigate pressure on the 

environmental system, which is facing great challenges. On the Other hand, Dr. Ali 

Shakir Majdi has reviewed the efforts exerted by Al-Mustaqbal University College to 

preserve environment and benefit from other countries experiences in the field of 

environmental system and recycling.  

 

6.1.6. The Chemical Engineering & Petroleum Industries Department has organized a 

seminar under the title 

―Application of electromagnetic field technology for water treatment‖ 

In this seminar, Ms. Shah Znan Abbas Ridha Dawood has discussed with the academics 

attending the seminar the capability of the electromagnetic field in the process of 

removing salts and turbidity from water with the verification of six different factors and 

their impact on the degree of efficiency in the removal of pollutants, taking into 

consideration the economic quality as well as the process effectiveness. As stated before, 

a number of MUC academics have attended the seminar and participated in the 

discussions. 
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6.1.7. Bio Medical Engineering Department organized on Tuesday 6th of July 2020 at 

6:00 p.m. via Google Meet a Scientific Symposium‖ entitled ―Renewable Energy & 

Smart Materials‖. 

The symposium has been managed by Dr. Alaa Muhamad Hussein Wayis 

representing Al-Mustaqbal University College with the participation of Prof. Dr. Jawad 

Hadi Al-A‘raji representing University of Babylon, College of Materials Engineering, 

Department of Polymer Engineering & Chemical Industries and Dr. Haidar Abid Hassan 

Al-Jubouri also coming from University of Babylon, College of Materials Engineering, 

Department of Metallurgical Engineering. This symposium has been under the 

guardianship of Prof. Dr. Hasan Shakir Majdi, Dean of Al-Mustaqbal University College, 

and supervised by the rapporteur of Bio Medical Engineering Department, Dr. Amin 

Muhammad Kitab. It is remarkable to note that a large number of academics from 

different universities with postgraduate and primary students have attended the 

symposium. It should be noted that different types of topics have been raised and 

discussed seeking solutions for the use of renewable energy. Finally, a ―Certificate of 

Participation‖ has been offered to all participators. 
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