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Introduction
1. The National University of Technology (NUTECH) is a federally chartered HEC recognized university, administratively under MoST and governed by a board headed by the Chief of Army Staff. NUTECH is envisioned to be an internationally acclaimed research university destined to produce future leaders of character of national and international industry. NUTECH is established as a pioneer ‘University for Industry’ to create, develop, implement and promote technologies, high end technology skills and entrepreneurship for the country by catering for all the eight levels of education as per the National Qualification Framework (NQF). Its curricula and academic systems are based on the best international practices of world’s leading technology universities of USA and Germany. The academic and technical support systems are apparently superior in quality as compared to both conventional engineering, technology and skills programs in Pakistan. The engineering and technology programs of NUTECH satisfy ABET and Bologna Accord in addition to the needs of modern technology and hi-tech skills education in line with that of Germany, Finland and Japan. Being a technology inspired bastion of learning and scholarship, NUTECH is the first ‘University for Industry’ in the country. NUTECH learning systems are designed to promote technology based knowledge eco-system to inspire the youth as promising entrepreneurs of tomorrow. NUTECH established collaboration framework with national science & technology organizations through officially approved ‘terms of engagement’ from MoST. NUTECH has already established collaboration framework with some of the leading national industry associations and chambers through joint working groups and technology platforms.
2. In line with its vision NUTECH has plans for developing existing and emerging technologies and skills related to the industries at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad with special focus on surgical and bio-medical industry, sports industry, leather & products industry, electrical appliances industry, industrial machinery manufacturing industry, furniture industry, cutlery industry, plastics, household utensils, glassware and crockery industry.
International Industry in the 20th and 21st Century

3. During the 2nd half of the 20th century, USA, West Europe and then Far East took lead in transforming industrial systems as part of 3rd industrial revolution. High-speed trains, digital transistor electronics, supersonic aircrafts, telecom and electrical energy driven enterprises and computer systems based industry were developed to make life much easier than before. The costs of maintaining industrial system infrastructure, services reduced drastically whereas productivity, quality and technology improved substantially. The construction engineering developments transformed the design of buildings, bridges and tunnels in terms of economy, time and strength through innovative research. The satellite communication systems with semi-automated controllers improved global connectivity and improved lives significantly. The standard knowledge transfer networks were complemented by innovation, creativity, invention and entrepreneurship in technology and industry to cater for multiple needs of economy and society. Rail and road networks on advanced designs made accessibility of mountainous terrains and remote areas, connection with the industrial hubs and defence production industry possible. All these developments in a span of 50-60 years became possible due to the establishment of state-of-the-art technologies research centers, institutes, schools and research labs at the leading technology universities, national technology institutions academically and professionally linked with allied industry at the national and international levels. 
4. The innovative technologies introduced in the first two decades of the 21st century have resulted in 4th industrial revolution called Industry-4.0. The industries in USA, West Europe, China and Russia are leading the upcoming revolution through integration of these technologies and creating intelligent systems, connected production lines, smart materials, intelligent robotics, automation, self-aware factory infrastructure, autonomous controls, cloud computing and internet-of-things (IoT) based platforms directing design and manufacturing through machine learning and computer vision. The leading technology universities, industries and research centers in these countries are actively linked-up and undertaking collaborative research projects related to bio-medical, sports, industrial machines, precision manufacturing, leather products, electrical appliances etc, to develop new technologies at an amazing pace. Through this revolution it will be possible to up-grade industry in technology and skills between isolated industrial locations at amazing pace to economize costs of energy, develop highly skilled human resource and advanced industry systems. Innovative technologies needed by our different industrial sectors and companies based at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad will need to be integrated with international technology industry to grow and flourish at faster pace, multiply value-added export earnings and boost national economy. Most of the industrial production industry and related development organizations are drawing their strength from the innovative new technologies of the 21st century. The effects of multi-billion USD global exports market include state-of-the-art surgical and bio-medical technologies, electrical and industrial technology products, innovative sports and gaming products, hi-tech leather products, furniture technology, precision, die, tool and cutlery products, etc with enhanced productivity, optimization of resources, infrastructure development, quality services through integration of latest knowledge with industry development for national socio-economic growth and development at amazing pace and scale.
C​oncept of Academia-Industry Relation in 20th & 21st Centuries
5. Societies around the world are always eager to make life better and comfortable. To fulfil these requirements, they create academic institutions of learning excellence and industries which realize their comfort based needs. Figure-1 shows that academia transform a need into an idea, develop comprehensive plan of research and implement the plan to transform the idea into design for its subsequent testing through prototype development by the industry. On successful testing and trials, the prototype is patented for bulk production in a manufacturing industrial enterprise. Industries help societies develop their physical infrastructure, address multiple problems and meet societal requirements. They facilitate in triggering economic activities to facilitate societies thrive. Once the societies become self-sufficient they extend the comfort based solutions to other societies through the export of industrial products and services. Primarily, industry converts societal needs into products through the intellectual, academic, research and professional support of academia, expert designers and technologically qualified skilled workforce. In today’s world the measure of any industry’s success is gauged with its ability to comply with the needs of technology and develop for society indispensable hi-tech solutions. Every developed country has created, developed and strengthened its industry with the support of academia in the form of an active collaboration and qualified industrial manpower. Such collaborations create advanced hi-tech products and solutions at one end and produce high end technology skills on the other in the industry.

6. Figure-2 explains the three distinct stages in which the first stage that is, from “Idea-to-Plan-Design” belongs to the Universities whereas the second stage of prototyping and product development is taken care of by the Industry. No industry can perform these vital functions without highly skilled work force. During the first two industrial revolutions the process of transforming a need into a successful product used to take many decades. This transformation time got significantly reduced to many years after the third industrial revolution in the 20th century. The 21th century is witnessing the emergence of 4th industrial revolution which is anticipated to reduce this time to just a few years or even many months. Such significant reduction in time especially when measured in terms of money, is primarily attributed to the ever fast pace of technology development and even faster speed of high end technology skills development in the industrially advanced societies. In the evolving 4th industrial revolution also termed as ‘Industry 4.0’, the goal is to further reduce the product development cycle time to even few months. How this time span gets reduced and still reducing further, is attributed to strong academia-industry links and advanced technology driven industrial skills. This clearly signifies the importance of the academia industry linkage for rapid manufacturing of required products and solutions.
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Figure 1: Solution Development Cycle
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Figure 2: Society- Academia- Industry Linkage
Industry Scenario - Pakistan’s Case
7. In Pakistan the industry is supposed to develop products through conversion of societal needs to make life comfortable and peaceful. Incidentally, it has been trying to convert the needs of our society into products directly without following the cycles explained in figures-1 and 2. It is obvious that there is no apparent linkage between our society, universities and industry, especially at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad. Resultantly, we have loan-based economy, are pre-dominantly agriculture based society, have ever struggling industry, exporters of value-less raw goods and carry technically un-skilled and un-employed youth bulk. Pakistan’s youth should be an asset but at the moment being un-skilled and un-employed it poses a unique challenge for the country in terms of its role in socio-economic uplift. Pakistan has very young population, around 60-65 percent of which is less than 30 years old. If this youth bulk is converted into highly skilled workforce then an opportunity exists for industry to grow thereby minimizing the risk of socio-economic problems that come with high level of unemployment. The gap between the academia and our industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad has led to the failure of identifying essential comfort based needs and generate viable indigenous solutions for our society. The industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad is not adequately equipped to adapt to the existing and emerging technological advancements due to non-qualified workforce in medium and hi-tech skills. Our academia is not linked with our different industry sectors based at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad due to the absence of any support mechanism and necessary academic infrastructure, lack of interest and vision. Ultimately the academia skills are limited to the classrooms and university laboratories. This resulted in a work force who lacks necessary knowledge-driven technology-based skill set necessary to run and revive our industry especially at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad. Industry 4.0 is bringing along a wave of innovative and challenging technologies in the coming years. There is a dire need to acquire high end technology skills of industry 4.0, essentially required by our industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad.  
8. The workforce presently working in the industrial arena at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad has been trained on same old ideas and techniques, which not only hold them back from self-improvement and adversely affect the overall industrial uplift. Every level of existing industrial workforce at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad from an un-skilled worker to an engineer to an expert or even industry professional suffer from lack of vision, industrial backwardness towards value-addition and lack of industry focussed adequate education system in Pakistan. To bridge this technology gap a hi-tech engineering, technology and skills based regional campus of NUTECH  is required for each segment of industrial work force at different industries in Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad to grasp the latest  technology domains, which  industry 4.0 has brought with itself. From automation to cyber-physical systems, to IoT, to artificial intelligence; all these domains require extensive training and adequacy of the work force to take care of all types of industry which exists at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad in order to lead industry to new horizon of exports enhancement. Furthermore these hi-tech skills will decrease “Idea-to-Product” time of societal needs. All hi-tech knowledge and technology skills where embedded in our industry and its workforce, will  transform it into value-added exports driven leading brands based international enterprises thereby helping local/national economy. Such transformation of industry professionals   will bring them at par with international industry experts and professionals. Due to the lack of technological development USD 300-400 million worth of surgical instruments exports from Pakistan are subsequently translated into branded hi-tech products worth USD 18-19 billion by the industrial enterprises of advanced countries through the blending of latest technologies. Sports goods industry as hi-tech enterprise does not practically exist in Pakistan as major international brands utilise cheap labour of Sialkot industry very economically to generate exorbitant profits at international markets. The fan and electrical appliances industry at Gujranwala is primitive by modern technology standards and far behind the latest ideas and concepts like LED displays, fuzzy, invertor-based technologies and intelligent home appliances etc. Our cutlery industry contributes a meagre parentage in our exports as compared to global trade in excess of USD 120 billion. The industrial machinery manufactured at Gujranwala cannot be exported due to lack of technology excellence as compared to the global export market of more than USD one trillion in annual trade. Our electronics, Computer and IT industry is heavily dependent on imported finished goods. Almost all types of bio-medical systems less surgical instruments are imported from other countries at exorbitant costs due to which health care system suffers badly. It happens on the face of more than USD two trillion international bio-medical equipment export market. Our furniture industry is unable to make any impact in terms of exports to other overseas markets in the Middle East, Far East and African region as USD billions international trade and export take place annually.
9. TVET Challenges.
Around three million young people enter the labour market in Pakistan, every year. However, the formal TVET system can only accommodate fewer than 500,000 trainees annually. In the Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad region big percentage of youth drifts into the informal sector every year, where they participate in a traditional ustad-shagird (master-apprentice) vocational training. Furthermore, the employability rate of graduates from the formal TVET system is very low in Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad region due to lack of quality and relevance of the technical training content. The gap between demand and supply of skilled workforce is due to limited cooperation between the private sector industries at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad in TVET planning, governance and delivery. As a consequence, the workforce produced lacks the skills needed in the local market. The TVET sector is supposed to provide the right people with the right knowledge and skills according to the needs of the industry and that of Industry 4.0 in the industrial region of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad. One of the main issues is the mismatch between the out-dated skills provided by the TVET institutes, current needs of industry and non-awareness about challenges of technology in industry. The major challenge is to develop intellectual and professional linkages between industry of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad, NUTECH and TVET sector for significant improvement in skills education as per the needs of technology and industry. By looking at the size of youth population of  Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad region, there is a dire need for training on acquisition of knowledge to implement and manage latest and emerging technologies in electrical appliances and industrial manufacturing, surgical instrumentation, sports equipment, furniture, cutlery and metallurgy, leather and products development etc. The industry needs to adapt to the changing technology driven systems and market needs of 21st century in the world. There is great disparity in the modes of production, as mostly very basic, labour-intensive techniques are used to produce sports goods, surgical instruments, cutlery, fans, electrical appliances and industrial machinery; whereas, the world has moved towards industrial automation and robotics based industrial manufacturing. Resultantly, the dynamics of skills sector have changed substantively which calls for our industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad to recognize the significance of upcoming new skills needed and figure out the changing landscape and adjust accordingly. It is important to make sure that the skills sector recognizes the evolving needs of the industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad. It then has to make sure that it is in line with the evolving needs of the industry and economy. 

Need of NUTECH Global Technologies & Engineering Complex (NUGTEC) for Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad 
10. NUTECH has taken the initiative of imparting top quality education from level 1 (Informal Education) to level 8 (PhD Research) of National Qualification Framework (NQF) by following the best international practices. The university is envisioned to be an internationally acclaimed research university by producing leaders of international industry. Under its mandate, NUTECH has to create a highly competent, qualified and skilled workforce in all eight levels of education and create competitive advantage for our national industry. NUTECH Skills Development Department (NSDD) has been established to standardize vocational (TVET) education at national level and bring the skills development training at par with the best international practices of Germany, Japan and Finland. Keeping in view the challenging requirements of indigenous technology and skills for industry 4.0, NUTECH aspires to develop industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad as technology leaders of 21st century through top quality engineering, technology and skills education on the lines of best international practices of world’s leading Universities. The technology driven education and professional training will entail combination of hardware, software, cyber-physical systems and emphasize advances in communication and connectivity. NUGTEC will have schools, institutes, departments, labs and research centers which will develop indigenous solutions for industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad  in emerging technologies in the blended fields of robotics, artificial intelligence, nanotechnology, quantum computing, Industrial Internet of Things (IIoT), fifth-generation wireless technologies (5G) and additive manufacturing (3D printing). NUTECH envisages maximizing need generated and driven industrial output by revolutionizing Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry sector through the establishment of NUGTEC. NUGTEC will transform raw human resource into invaluable capital, produce highly qualified and skilled workforce to meet the value-added exports driven needs of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry in order to speed up our socio-economic development.

11. NUTECH Global Technologies and Engineering Complex (NUGTEC) at Sambrial Special Education Economic Zone (SEEZ), Sambrial is needed to provide the necessary technology driven education, expertise and skills set required for our youth as the workforce to play their part in rapid industrial development for substantial exports enhancement at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad. The complex will transform the industry into manufacturers of hi-tech products by modelling their processes on the concept of twenty-first century industrial technologies. NUGTEC and its industry support system will work on developing technologies to facilitate the industry in terms of reduction of conversion time from an idea into innovative industrial product from many decades to few years and months on the lines of best international practices. The complex research system will develop on emerging technologies related to surgical instruments, bio-medical equipment, sports gear and products, value-added leather products, computerized industrial machinery manufacturing, hi-tech electrical appliances, high-value furniture, crockery, technology-based kitchen-ware and advanced processes based expensive exports driven cutlery etc.  The complex will develop strong academic and research collaborations with world’s leading universities, relevant international industry research labs and industries. This will be achieved with the creation of clusters of research centres that will conduct industry focussed applied research for technology development and work in very close co-operation with relevant industrial units at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad. The students at the NUTECH complex will acquire new knowledge of engineering and technology based skills whereas research scholars will develop products through relevant work at the research labs, centers etc, for the industry. Artificial Intelligence (AI) and Machine learning labs at NUGTEC will benefit all the targeted industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad. The technology development clusters at the complex will do research on idea-to-product concept for the industry by providing necessary inputs in terms of knowledge and hi-tech skills required by the industries seeking expertise in developing and manufacturing hi-tech exports driven products. The complex will ensure the development of all necessary latest industrial skills required by industry to implement the latest technologies for integration, design and development in order to rapidly enhance value-added exports covering all required Industry 4.0 technologies. NUGTEC will ensure a quantum leap necessary for technology driven revival of industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad in Pakistan. The complex will focus on academics, research and skills related to the existing and emerging technologies of Industry 4.0. It will offer advanced industry certifications trainings of international quality and manufacturing standards. 
12. NUTECH aims to address the challenges of science, engineering, technology and skills for industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad through NUGTEC at the central place of SEEZ in Sambrial, thereby engaging all industries in the surroundings of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad. By addressing the knowledge driven challenges of CPEC projects in future, NUTECH intends to contribute towards the revival of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry as the leading industrial and services hub of the country in future. In this perspective NUGTEC will work to transform Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry as active stake holders in the upcoming technology revolution by becoming an intellectual, academic, research and entrepreneurial knowledge hub of industry for the qualitative improvement of life in the society.

Concept of NUTECH Global Technologies and Engineering Complex (NUGTEC) at SEEZ, Sambrial
13. The 4th industrial revolution is bringing higher level of automation and interconnectivity in the different manufacturing processes as and products especially those produced by the industries at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad region. The tools, technologies and machines to be used are expected to be different from what is present today. Smart machines using artificial intelligence (AI) are going to coordinate manufacturing processes, service robots are beginning to collaborate with workers on assembly lines and ultra-fast transport systems have been developed to transfer goods from one place to another. Smart devices like tablets, wearable etc., will likely be used to gather and analyse real-time information. With skills required for the jobs changing faster, Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad face further challenges in finding desired engineers, technologists and skilled workforce as and when they intend to upgrade technology. Technology is evolving faster than ever before and the talent pool through which industry employers have to select workers is shrinking due to declining suitability and quality of workforce. 

14. There is an increasing need to adopt advanced manufacturing technologies in order to transform industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad into major shareholder of global export market of hi-tech industrial products in the 21st Century. In case industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad decides otherwise, exports will likely fall sharply and domestically produced industry products will face tougher competition from hi-tech and low cost Chinese ones in the local market. Not only will there be lack of quality manpower with the desired skill sets but industry employers at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad will have to make high capital investment in re-skilling or up-skilling their existing workforce to suit their requirements. In case the industry decides to move towards technology-driven transformation then apart from substantial increase in value-added exports, high quality engineers, technologists, technicians and skilled labour will have the opportunity to take part in greater task variety and will no longer be associated with only one particular type of manual and latest efficient job. There will be significant reduction in monotonous and ergonomically challenging jobs. Employees will have to share the space with intelligent robots assisting industry systems as autonomous machines will support work significantly, but the final decisions have to be made by skilled employees. Teamwork will be central not only throughout the horizontal and vertical levels, but also at the actual working place with these assistant systems. Information and data will be key elements which the employees will have to process in their day-to-day jobs. Artificial Intelligence (AI) will enable collaboration between humans and machines at the manufacturing industry in Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad as industry technicians and workers will use smart phones and tablets for communication and machine operations. New hi-tech jobs will be created in bulk as the industry will require its employees to be part of the planning process and get involved in process improvement and optimization activities. Employees will be required to do less of manual work and more tasks of control and supervision of the processes in the surgical instruments, sports goods, leather products, electrical appliances, precision tools, jigs and dies manufacturing and metallurgy, industrial machinery manufacturing, furniture, cutlery and crockery production and manufacturing industry. 

Vision of NUGTEC
15. Establishment of intellectual, academic, research and professional knowledge hub at Special Education Economic Zone (SEEZ), Sambrial to transform industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad into world-class value-added exports driven hi-tech industrial enterprise of the future.
16. Objectives of NUGTEC.     NUTECH Objectives for Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad are the following:-

a. Nation Building through technology based education, research & skills training for  progressive growth & development of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry.

b. Produce technologically advanced & professionally capable human resource (HR) for Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry to work towards its transformation into state-of-the-art sector.
c. Developing innovative Human Resource (HR) in technology & skills to revive, upgrade and develop different industrial sectors as exports intensive and value-added enterprises of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad in Pakistan.
d. Offer cost effective & research driven technology solutions for Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry. 

e. Applied Industrial development at the Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad region in emerging technologies through Triple Helix that is, (NUTECH- Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad Industry - Government)

f. Promote and facilitate entrepreneurship and enterprise development for all the industrial sector at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad.

Structural Design of NUGTEC
17. To materialize the concept of transformation of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry through knowledge driven creativity innovation and productivity, NUTECH Global Technologies & Engineering Complex (NUGTEC) will be designed to have following major components.
a. NUTECH School of Engineering Sciences, NUTECH School of Basic and Applied Sciences, NUTECH School of Business & Entrepreneurship, NUTECH School of Humanities, Arts & Social Sciences (Details at Annexure A).
b. NUTECH Gujrat Technologies & Skills School, NUTECH Gujranwala Technologies & Skills School, NUTECH Sialkot Technologies & Skills School (Details at Annexure B).   
c. Research Centers of Challenging related industry based technologies and skills (Details at Annexure C).
d. Research Labs to develop systems and sub-systems for their utilization in industries at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad as indigenous solutions (Details at Annexure D). 
e. NUTECH aspires to develop very strong “Triple-Helix Alliance” between the Academia, the Government, and National & International Industry. In order to create a dynamic Technology Driven Ecosystem based on the triple-helix: viz., the NUTECH Technologies and Incubation Park (NUTIP)  which shall bring on one platform the best intellectual, academic and industry experts, their innovative ideas, projects, knowledge, research and professional experience in developing and managing technologies and skills for industrial development. They will work on latest technologies in a wide number of industry specific areas to catalyze economic activity in the country. Details are attached as (Details at Annexure E)
18. NUGTEC will work to develop latest indigenous technologies related to design and manufacture of  surgical and bio-medical equipment, sports equipment, leather products, electrical appliances, industrial machinery, furniture, crockery, kitchenware and cutlery industry for Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad and allied regions. In order for industry to become an active stake holder in the upcoming technologies of 4th Industrial revolution NUGTEC will establish strong and sustainable intellectual, academic and research based collaborative links with the leading international technology institutes, universities, research centers, of USA, West Europe, Far East, China and Russia. Through futuristic approach-based joint research projects the campus research labs and centers will work on the modern concepts of industrial robotics and automation, computer integrated and additive manufacturing, hi-tech surgical and bio-medical equipment manufacturing, sports gear development and hi-tech equipment manufacturing, precision manufacturing, smart industrial material, top quality furniture etc. Through such innovative joint research projects the complex will create most productive workforce who will get engaged with the regional and international industry to actively facilitate transfer of knowledge to Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad based enterprises and allied industry in future apart from establishing teir own hi-tech industries.
Suggested Bachelor of Cooperative Technology Models for NUGTEC

19. In order to provide an effective and efficient support to the industry for successful implementation of emerging technologies, it is very important to design and develop Bachelor of Engineering Technology (BET) programs on the lines of best international practices of leading educational institutions in the world. In this context NUTECH has developed three models after studying and benchmarking German model of applied technology based education.

20. Concept of Cooperative Technology Degree Program.   The salient aspects of the program model are the following:-
a. Practical oriented, industry focused education. 

b. The number of students to get admission in the program are defined by the industry.

c. The students must spend first three months in the industry before the commencement of formal classes at NUGTEC.

d. Curriculum of each program is based on actual industrial needs of technology.

e. Through this program the gap between industry and university will be bridged through the creation of useful workforce actually required by the industry.

21. Spirit of Co-operative Technology Degree Program 
a. Critical need analysis of co-operative positions by industry & NUTECH/NUGTEC.

b. Curriculum planning by both NUTECH / NUGTEC & industry.

c. Industry selection of co-operative students as paid employees.

d. Sequential training for students understanding ‘Theory’ through practical application in industry.

e. Conditions of actual employment imposed as ‘Employers do’ in real life.

f. Cooperative education experiences based ‘Students Grading System’. 

g. Recognition of cooperative education work experiences as integral part of students education & evaluation system.

22. Benefits

a. Education & corresponding training will directly cater industrial needs.

b. Industry will have liberty to modify training content according to their need.

c. Industry will select candidates as per their own selection criteria.

d. Well-trained professionals will be produced as per the working environment in industry.

e. Graduates will be an asset for industry.

f. Job Security for graduates.

23. Implementation of Models

a. Highly suitable for Industrial progression & productivity enhancement of technology graduates.

b. Industry Ownership is essential.

c. Joint Board of Cooperative Education (JBCE) with NUTECH, NTC, MoIP, Ministry of Commerce, Industry Chambers (SCCI, GCCI, GTCCI) & Associations representation to design Cooperative Education System.

d. Government should give incentives for Industry to support degree program.

e. Government scholarships for deserving students.

f. Joint Board of Industry & NUTECH for Induction (BINI) of students.

g. Post degree employment plan to be prepared by Industry.

24. Models.   There are three models proposed for mutual convenience of NUTECH for NUGTEC and relevant industry on the basis of actual conditions and requirements.

25. Model I (1:1, Co-op)
a. Same as German co-op education model (50% academia and 50% industry alternatively in each semester).

b. 8 semesters in 4 years. 

c. Industry need based programs will be introduced in technology implementation fields. 

d. Degree Title. Bachelor Co-op Technology with mention of “Education Category”. A variant of “Education Category” can be offered i.e. engineering technology, business, food, management, economics etc.

e. Vertical and Horizontal Mobility. Team of experts may be detailed by HEC to decide minimum requirement of courses including additional courses for admission in higher education of regular engineering / commerce/industry fields.
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Figure 3: Model 1 (1:1, Co-op)

26. Model-II (1.6:1, Co-op/ Dual Study)

a. 12 semesters in 4 years i.e. 3 semesters in a year.

b. Each semester has both academia & industry segments with more duration in academia than in industry.

c. BS engineering technology program can be run as it will almost be same i.e., 
8-Semester & 4- year.

d. Will be suitable for NUGTEC as it will be located close to Industrial Estates as frequent shifting between NUGTEC & industry will be required.

	 
	1st Semester
(16 weeks)
	Break
1
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	2nd Semester
(16 Weeks)
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	3rd Semester
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Figure 4: Model-II (1.6:1, Co-op/ Dual Study)

27. Model-III (2:1 Dual Study)

a. 12 semesters in 4 years i.e. 3 semesters in a year, each semester contains either NUGTEC or Industry.

b. In an academic year, 2 semesters at NUGTEC and 1 semester in industry with 1-2 weeks break between two consecutive semesters.

c. A standard or new engineering technology program can be run, academic duration will be exactly same as of 8 semesters in 4 years.
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Figure 5: Model-III (2:1 Dual Study)
Suggested NUTECH Innovative TVET Model (NITM) Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad (SGGMW) Industry at NUGTEC
28. In line with best international practices of world leader nations of Germany and Finland in TVET, NUTECH has developed NITM at NUGTEC for industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad (SGGMW). NITM is designed to achieve desired objectives in conformity with National Vocational Qualification Framework (NVQF) of NAVTTC.
29. Requirements of NITM.    Gap between Industry demand & workforce qualification creates large number of unemployed youth. Industry needs driven based training program is essentially required to address existing & upcoming challenges of 4th Industrial Revolution. NUTECH Innovative TVET model is developed to comprehensively address needs of National Industry by creating productive skilled workforce.  

30. Salient Features of NITM.    NITM aims to integrate the stakes of industry, national regulatory bodies & social organizations with NUTECH. NITM is focused upon production of highly talented, skilled & productive workforce, capable enough to cater for existing, emerging & future technological challenges of 4th Industrial Revolution. NITM is intended to bridge the gap between demand & supply of the workforce. NITM is a model for the industry to be designed by experts from Industry & University. Selection of trainees by industry chambers & sector associations. Curriculum & training plan will be designed jointly by NUTECH, industry chambers & associations of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad (SGGMW). NITM requires trainees to take on real duties & tasks of workplace in industry. Trades to be identified by Industry & NUTECH. NITM has well defined stakeholders, induction process, categories of trainees, contents formulation, examination process, training schedule and financial aspects. 
31. NITM Induction Process.   Industry will select candidates as per their requirement. Basic eligibility criteria to be defined by Government Regulatory Bodies. Technical eligibility criteria will be defined by NUTECH. Professional eligibility criteria will be defined by industry chambers & associations. 
32. NITM Contents Formulation.   Broader guidelines from Regulatory Body will be followed.  Professional academics guidelines will be from industry chambers & associations. Intellectual academics guidelines will be followed from NUTECH. 
33. Examination Process.   NUTECH Board of Technical & Professional Education (NBTPE) with external representatives as ‘Evaluators’ and ‘Assessors’ from industry chambers & associations alongwith social welfare organizations will form part of examination at NUGTEC. 
34. Types of Trainings.     There will be three categories of industry workforce who will get trained under NITM:-
a. Industrial Worker

b. Senior Worker

c. Supervisor 

35. Training of Industrial Worker

a. Up to 1 Year model for Worker: 70% training to be conducted at industry & 30% at NUGTEC. 

b. Students training at NUGTEC class rooms & labs.

c. Students training in Industry at specified class rooms cum labs & shop floor training places.

d. Training Schedule for Industrial Worker (Up to 1 Year)

(1) Weekly (2 days in NUGTEC & 3 days in Industry )

(2) Monthly (1 week in NUGTEC & 3 weeks in Industry )

(3) Half Yearly (1.5 months in NUGTEC & 4.5 in Industry )

(4) Yearly (3 months in NUGTEC & 9 in Industry )

(5) Industrial Project Activity Term (IPAT-I) once in a year

(6) IPAT duration will be of 4 weeks

36. Training of Senior Worker.    Up to 2 Years model for Senior Worker: 50% training to be conducted at industry & 50% at NUGTEC.   For industrial senior workers up to 2 years of trainings will have following schedule:-

a. Monthly (2 weeks in NUGTEC & 2 in Industry )

b. Half Yearly (3 months in NUGTEC & 3 in Industry )

c. Yearly (6 months in NUGTEC & 6 in Industry )

d. Industrial Project Activity Term (IPAT-II) once in every year

37. Training of Supervisor. Up to 3 Years model for Supervisor : 70% training to be conducted at NUGTEC & 30% at Industry. For Industrial Supervisor Up to 3 Years of training with following schedule:-

a. Weekly (3 days in NUGTEC & 2 days in Industry )

b. Monthly (3 weeks in NUGTEC & 1 week in Industry )

c. Half Yearly (4.5 months in NUGTEC & 1.5 in Industry )

d. Yearly (9 months in NUGTEC & 3 in Industry )

e. Industrial Project Activity Term (IPAT-II) once in every year

38. Financial Aspects of NITM at NUGTEC 

a. NUTECH & Government Share 

(1) 70% of cost for up to 1-year Worker training program

(2) 80% of cost for up to 2-year Senior Worker training program

(3) 90% of cost for up to 3-year Supervisor training program  

b. Industry Share

(1) 30% of total cost for one year program (worker)

(2) 20% of total cost for two years program (senior worker)
(3) 10% of total cost for three years program (supervisor) 

39. Implementation Plan of NUGTEC

NUGTEC is designed to cater for the need of industries of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad covering all significant actions for their technological uplift, and imparts substitute and exports promotion to boost national economy. In the view of the available nosiness and time regained to develop the industry at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad region, NUTECH has developed a 4- phase implementation plan to be termed as “ NUGTEC implementation plan (NIP) for Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry 2020. The silent aspects of NUGTEC related to NIP for Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry are the following:-

a. Establishment of schools of science, engineering, entrepreneurship, arts innovation and humanities at NUGTEC for all the industries at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad in terms of fundamental academic, research and intellectual needs of the region.
b. Establishment of related schools of technologies and skills each for Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad to cater for specified leading industries.

c. Establishment of NUTECH Technologies and Incubation Park (NUTIP) to cater for emerging technologies of 4th Industrial Revolution (Industry 4.0).

40. In view of the salient design aspects of NUGTEC, NIP has been envisioned to be completed successfully in twenty years. The salient aspects of 4- phases based NIP are as follows:-

a. The related schools for Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad regions will be established simultaneously at NUGTEC.

b. NIP will have four (4) equal phases of five (5) years each.
c. 50% of NUGTEC project will be completed in phase-1, followed by 30%, 15% and 5% completion will be done in phases-2,3 and 4 respectively.
d. The Schools of sciences, engineering, entrepreneurship, arts, innovation and humanities studies will be established in 1st 5-years phase.

e. The departments, research labs and programs of technology and skills education will be established and launched in each of the four phases accordingly.

f. The details of NIP in all four phases are placed as Annexure “F”.

Suggested Model of Public- Private Partnership for Establishment of NUGTEC     

41. In order to develop the leading industries in particular and all industries in general in the Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad region efficiently, effectively and in minimum possible time it is imperative to develop innovative model of NUTECH – Industry – Government partnership on the lines of top class international public-private partnership models. The suggested model is envisaged to allow NUTECH plays its role as the intellectual and academic partner of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry as well as government at the provincial and national levels. By actively involving the respective chambers of commerce and industry and sector associations of industry at  Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad regions as professional and financial partners of NUTECH and government, the industry will become the most significant stakeholder in the development of NUGTEC at SEEZ, Sambrial. It will enable the industry to design its own very BRIGHT FUTURE and the future of the region through NUTECH in the coming years and decades. The Government will have to put its stakes in terms of land allocation, provision of all necessary facilities, services and construction of suggested schools of science, engineering, entrepreneurship, arts, innovation and humanities. The respective chambers with the assistance and support of industry sector associations will finance the construction of respective regional schools of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industry alongwith related technology research labs. The Federal Govt is suggested to commit all recurring budget of NUGTEC in the subsequent years.
Visualized Industrial Development through NUGTEC at SEEZ
42. The knowledge of applied sciences, engineering and technical skills to create, develop and implement latest technologies is applicable and beneficial for the vast array of industries located in the Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad region. The industry standards, practices and products are qualitatively non-competitive as compared to those produced in the advanced countries. The upcoming 4th Industrial revolution will primarily be the fusion of multi-disciplinary knowledge in which industry related fields will dominate and anticipated to drive other knowledge domains in the society. The visualized transformation of industrial enterprises at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad region will significantly impact and promote indigenous development of related technologies at the industries in other parts of the country through the employment of engineers, technologists and certified skilled youth of the region graduated from NUGTEC at SEEZ, Sambrial. All industrial sectors at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad will act as national capability and capacity builders for the future technology driven development of our national industry. Among the different industry sectors based at Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad the significant industries which are envisioned to get developed and transformed into modern enterprises of emerging technologies through NUGTEC as hub of knowledge are as follows:-

a. Surgical instruments industry transformation into leading bio-medical equipment exports driven industry.
b. Sports gear industry development as world’s leading brands based industry of sports gear, equipment and all related health care technologies.
c. Electrical appliances industry development as leading international brands of latest technology-driven products.
d. Industrial machinery manufacturing industry development into leading exporter industry of hi-tech computerized industrial machines.
e. Fan industry transformation into leading electrical machines, industrial rotary systems and allied products based leading exporter industry.
f. Crockery, furniture and pottery industries development into leading high quality exports driven industry of value-added products.
g. Leather, garments and products industry development into leading hi-tech value-added leather products exporter industry.
h. Cutlery industry transformation into leading exporter industry of precision tools, cutlery and innovative industrial products industry. 
Recommendations

43. Following major recommendations are proffered for consideration:-

a. Approval of Concept Paper on the Establishment of  NUTECH Global Technologies & Engineering Complex (NUGTEC) at Special Economic Education Zone (SEEZ) in Sambrial.
b. Govt agreement with Sialkot Chamber of Commerce & Industry (SCCI), Gujranwala Chamber of Commerce & Industry (GCCI), Gujrat Chamber of Commerce & Industry (GTCCI) to financially support establishment of NUGTEC.
c. Govt of Punjab to transfer 500 Acres land of SEEZ at Sambrial to NUTECH for design and establishment of Sialkot Campus. 
d. Federal and Punjab Govts facilitation for NUTECH in designing Sialkot Campus for Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad industries.   
e. Commitment of Federal Govt for provision of recurring budget for NUTECH Sialkot Campus. 
Conclusion 

44. NUTECH is the first national technology university established to create, develop, implement and promote emerging technologies for rapid industrial development and real self-reliance of Pakistan. With this concept the proposed NUTECH Global Technologies & Engineering Complex (NUGTEC) will develop and transform the industries of Sialkot, Gujranwala, Gujrat, Mandi Bahauddin and Wazirabad region into leading exporter enterprises of hi-tech value-added products of 21st Century in future. This transformation will significantly contribute towards developing Pakistan into truly industrialized and prosperous country in the world.  
Annexure ‘A’

NUTECH Schools of Engineering & Technology - (NUSET)

NUTECH School of Engineering & Technology (NUSET) aim to accelerate innovation across a spectrum of activities that span discovery, design, and delivery of new products.  NUSET offers a wide range of core engineering skills, a firm foundation across many disciplines, and a personalized learning experience to prepare your future in the field. NUSET offering Undergraduate, Masters, and PhD programs with an inter disciplinary approach to engineering. NUSET research initiatives build on interdisciplinary areas that focus on advancing improvements in engineering & technologies. NUSET has targeted focus areas for specialization in engineering and technology: -

Academic Departments 

a.
Department of Electrical and Electronics Engineering.

b.
Department of Mechanical and Mechatronics Engineering.

c.
Department of Computer Science and Engineering

d.
Department of Industrial and Manufacturing Engineering

e.
Department of Chemical and Biochemical Engineering

f.
Department of Biomedical Engineering

g.
Department of Metallurgical and Materials Engineering

h.
Department of Artificial Intelligence

i.
Department of Architectural Engineering

j.
Department of Civil and Structural Engineering

NUTECH Department of Electrical and Electronics Engineering (NUDEEE)

Electrical Engineering (EE) is one of pioneer engineering fields with a very broad spectrum, as many other fields were evolved from Electrical Engineering which includes Power, Electronics, Tele-communications, Computer, and Bio-medical Engineering. Our focus is to equip students with concrete engineering knowledge along with required skills, thus enabling them to develop problem solving skills.

Trainings

a.
Electrical & Sports Engineering

b.
Communication

c.
Electronics

d.
Control Systems

e.
Signals and Systems

f.
RF and Microwaves

g.
Electrical Power Systems

NUTECH Department of Mechanical & Mechatronics Engineering (NUDMME)

The Department of Mechanical & Mechatronics Engineering at National University of Technology (NUTECH) is committed in application of engineering and science to the solution of community and industry challenges through technological and commercial innovations.  Focusing on wide range of application, we at Department of Mechanical Engineering strive to imbibe in our students the skills needed in these stupendous tasks. We have highly experienced faculty and staff members. Innovative teaching methods and student mentoring are the uniqueness of our department. We provide students with a joyful, productive and dynamic experience at all levels of the program of studies.

Trainings

a.
Instrumentation and Robotics

b.
Energy

c.
Mechanics

d.
Industrial Design

e.
Product Development

f.
Biomechanics

g.
Nano engineering

NUTECH Department of Computer Science & Engineering (NUDCSE)

NUTECH Department of Computer Science & Engineering (NUDCSE) has been particularly designed to fit the requirements of modern computing technologies for the industry, through its state of the art laboratories, well designed curriculum, best teaching practices and the learning communities. The Computer Engineers at NUTECH will go through the career-integrated education and grooming, thus producing industrial leaders of character.

Trainings

a.
Systems and Data Science

b.
Artificial intelligence, Robotics and Vision

c.
Communication, Networks & IoT

d.
Embedded Systems Design

e.
Computer Games Design

NUTECH Department of Industrial & Manufacturing Engineering (NUDIME) 

NUTECH Department of Industrial & Manufacturing Engineering (NUDIME) offers Engineering focuses on planning, designing, and supervising the industrial manufacturing facilities required for modern life. The students of Industrial & Manufacturing engineering study planning, designing and supervising of various facilities. NUDIME has well experienced staffs who nurture the professional growth of young budding engineers. Faculty members are not only teaching, they are also molding the students into competent professionals.

Trainings
a.
Material Engineering

b.
Industrial Engineering

c.
Metallurgy Enquiring  

d.
Machine Learning and Data Analytics

e.
Industrial Statistics & Statistical Learning

f.
Financial Engineering

g.
Healthcare Engineering

h.
Industrial Optimization

i.
Industrial Logistics & Operations

j.
Industrial Stochastic Analysis & Simulation

NUTECH Department of Chemical and Biochemical Engineering (NUDCE)

Chemical Engineering brings together math, chemistry, physics, biology and engineering to build the world around us. Chemical engineering is one of the broadest backgrounds one can have. It can enable you to work in so many areas – nanotechnology, materials, energy, medicine, and many others. And it can enable you to discover and invent things that can change the world.

Trainings

a.
Chemical Management for leather tanneries

b.
Environment and Sustainability

c.
Catalysis and reaction Engineering

d.
Transport and Thermodynamics

e.
Personal Protective Equipment (PPE) Implantation

f.
Energy Technologies

NUTECH Department of Biomedical Engineering (NUDBE)

NUTECH Department of Biomedical Engineering (NUDBE) is offering the application of engineering principles and design concepts to medicine and biology for healthcare purposes. This novel field applies the principles of engineering to biological sciences and health care in order to improve existing diagnostic technology. With the advancement in information technology, biomedical engineering has progressed many folds as a field.

Trainings

a.
Biomedical Engineering

b.
Biomedical Informatics and Integrative Biology

c.
Regenerative and Functional Biomedical Technologies

d.
Biomedical Imaging and Instrumentation 

e.
Genomics and Systems Biology 

f.
Biomedical Computing 

g.
BME Modeling and Design

h.
Regenerative and Immune Engineering 

NUTECH Department of Metallurgical & Material Engineering (NUDMME)

NUTECH Department of Metallurgical & Material Engineering (NUDMME) is offering the professional course for those who wish their future in Metallurgical Engineering. To improve their skills through such an effective skill development programme.

Trainings

a.
Physical Metallurgical

b.
Metallic Materials

c.
Glass Technology

d.
Ferrous Process Metallurgy

NUTECH Department of Artificial Intelligence (NUDAI) 

NUTECH Department of Artificial Intelligence (NUDAI) expert instructors examine how artificial intelligence will complement and strengthen our workforce rather than just eliminate jobs. Additionally, the program will emphasize how the collective intelligence of people and computers together can solve business problems that not long ago were considered impossible. Leading AI textbooks define the field as the study of "intelligent agents": any device that perceives its environment and takes actions that maximize its chance of successfully achieving its goals.

Trainings

a.
Natural Language Processing (NLP)

b.
Artificial intelligence with Medical Robotics

c.
Artificial Intelligence for Trading Nanodegree 

d.
Deep Reinforcement Learning

e.
Self-Organizing Map (SOM)

f.
Generalized Adversarial Network (GAN)

g.
Transfer Learning

h.
Tensorflow with keras Model Training 

i.
Artificial intelligence for Healthcare

j.
Conversational Artificial Intelligence (CAI)

k.
Autonomous System

NUTECH Department of Architectural Engineering (NUDAE) 

Architectural engineering is the engineering discipline concerned with the planning, analysis, design, construction, and operation of engineered systems for commercial, industrial, institutional, and large residential facilities. Engineered systems include electric power, communications, and control; lighting and acoustics; heating, ventilating, and air conditioning (HVAC); fire and life safety; structural systems; and green buildings and sustainability. NUTECH School of Architecture Engineering is an academic entity mandated to offer the full array of creative disciplines that help delineate our built environment. NUSAE strongly believes that the purpose of university education, above and beyond professional training, is to produce enlightened and progressive members of society. Therefore, the primary objectives of NUSAE learning environment are opening up of intellectual horizons and development of a balanced personality. NUSAE attempts to achieve these objectives through a widening of knowledge base in the formal curriculum, and exposure to a social and intellectual environment developed and maintained through informal and co-curricular activities

Trainings

a.
Housing and Urban Design

b.
Landscape Architecture

c.
Interior Design

d.
Building Conservation

e.
Urban Revitalization

f.
Building Construction Management

NUTECH Department of Civil & Structural Engineering (NUDCSE) 

NUTECH Department of Civil & Structural Engineering (NUDCSE) offers Civil Engineering focuses on planning, designing, and supervising the construction of facilities required for modern life. The students of civil engineering study planning, designing and supervising of various facilities. Civil department at NUDCSE has well experienced staffs who nurture the professional growth of young budding engineers. Faculty members are not only teaching, they are also molding the students into competent professionals.

Trainings
a.
Construction Management

b.
AutoCAD Civil 3D Certified Professional

c.
Bridge Design

d.
Leadership in Energy & Environmental Design (LEED)

e.
Concrete Structural Design 

f.
Advanced Insulation & Refractory Materials

g.
Construction Supervision Skills

h.
Dynamic Analysis for RC Structures

i.
Green Building Tools

Courses
a.
A Clinical Approach to the Human Brain 

b.
Foundations of Computational and Systems Biology

c.
Computational Biology 

d.
Design of Medical Devices and Implants 

e.
Biomedical Signal and Image Processing

f.
Information Technology in the Health Care System of the Future 

g.
Social Studies of Bioscience and Biotech 

h.
Introduction to Global Medicine: Bioscience, Technologies, Disparities, Strategies 

i.
Designing and Sustaining Technology Innovation for Global Health Practice 

j.
Medical Artificial Intelligence 

k.
Computational Evolutionary Biology 

l.
Biomedical Computing 

m.
Medical Computing 

n.
Medical Decision Support 

o.
Medical Decision Support 

p.
Computing for Biomedical Scientists 

q.
Biomedical Information Technology 

r.
Health Information Systems to Improve Quality of Care in Resource-Poor Settings 

s.
BME Modeling and Design

t.
Biomedical Engineering

u.
Medical Imaging Systems

v.
Introduction to Computational Medicine I

w.
Precision Care Medicine I

x.
Precision Care Medicine II

y.
Foundations of Computational Biology and Bioinformatics

z.
Digital Health and Biomedical Informatics

aa.
Intro. to Bio-Inspired Processing of Audio-Visual Signals

bb.
Computational Biomedical Research

cc.
Computer Integrated Surgery I

dd.
Computer Integrated Surgery II

ee.
Machine Learning

ff.
BME Design Group

gg.
Systems Pharmacology and Personalized Medicine

hh.
Principles of Design of BME Instrumentation

ii.
Foundations of Computational Biology and Bioinformatics
Annexure ‘B’
NUTECH GLOBAL TECHNOLOGIES & ENGINEERING COMPLEX (NUGTEC) AT SPECIAL EDUCATION ECONOMIC ZONE, SAMBRIAL

NUTECH is responsible to impart education from level-1 (Non-formal education) to level-8 (PhD) as per the National Qualification Framework (NQF). To materialize the concept of transformation of Sialkot Sambrial through knowledge driven creativity, innovation and productivity, NUGTEC will be designed to bare following major components:-

NUTECH Sialkot Technologies & Skills School  





a. Department of Leather & Product Technologies 


 
b. Department of Biomedical, Surgical Technology & Skills 

 
c. Department of Sports Sciences Technology & Skills 

 

Technology Labs

a. Advance Leather Garments Research Lab



 
b. Advance Leather Fleshing Machine Technology Research Lab
 
c. Advance Surgical Technology Research Lab




d. Advance Sports Technology Research Lab




e. Advance Sports Equipment Design & Manufacturing Research Lab
Bachelor of Cooperative Technology Programs  

a. Bachelor of Leather Garments Stitching Technology

 

b. Bachelor of Medical Instrumentation Technology 
c. Bachelor of Operation Theatre Technology 
d. Bachelor of Sports Management Technology

e. Bachelor of Golf & Club Management Technology

f. Bachelor of Sportswear Stitching Technology
Diploma of Associate Engineering Program

Skills &Trainings

a. Leather Garments Stitching

b. Pattern Designing Skills

c. Leather Gloves Making Skills

d. Sportswear Stitching

e. Leather Products Manufacturing

f. Surgical Technician

g. Biomedical Imaging
h. Medical Technician
i. Biomedical Informatics and Integrative Biology

j. Biomedical Data Science 

k. Biomedical Imaging and Instrumentation 

l. Sports Gadgets Manufacturing Skills

m. Sports ware Pattern Making Skills

NUTECH Gujranwala Technologies & Skills School  




a. Department of Industrial Machinery Technologies






b. Department of Electrical Appliances Technologies



c. Department of Plastic Manufacturing Technologies



d. Department of Ceramic & Sanitary-ware Technologies


Technology Labs

a. Advance Industrial Machinery Research Lab

b. Advance Electrical Appliances Research Lab

c. Advance Plastic Design Research Lab

d. Advance Ceramic & Sanitary Research Lab

Bachelor of Cooperative Technology Programs  

a. Bachelor of Industrial Machinery Technology 

b. Bachelor of Electrical Appliances Technology 

c. Bachelor of Plastic Design & Manufacturing Technology

d. Bachelor of Ceramic & Sanitary Technology 

Skills &Trainings

a. Dispersion and Rheology Control for Improved Ceramic Processing
b. Statistical Process Control in Ceramic Processing
c. Additive Manufacturing of High-Performance Ceramics 
d. Sintering of Ceramics
e. Plastic Technology

f. Plastic Materials and Processes

g. Micro Injection Molding Technology

h. Extrusion

i. Polymer Foaming

j. Green Curve Technology

k. Cube Technology

l. Industrial Electrical Technology

m. Electrical Wiring & Maintenance

n. Programmable Controllers

o. Residential Wiring

p. Electric Power System

q. Circuit Analysis

r. Automation

s. Energy Conversion

t. Reading blueprints & electrical circuits

u. DC and AC circuitry

v. Electric Power Systems

NUTECH Gujrat Technologies & Skills School  





a. Department of Ceramics and Crockery Technologies



b. Department of Furniture design and Manufacturing Technologies


c. Department of Advance Motor and Fan Technologies



d. Department of Advance Auto-parts Manufacturing Technologies


Technology Labs

a. Advance Ceramics Research Lab

b. Advance Furniture Material Research Lab

c. Advance Rotating Machinery Research Lab

d. Advance Electric Vehicle Technology Research Lab

Bachelor of Cooperative Technology Programs  

a. Bachelor of Ceramics and Crockery Technology 

b. Bachelor of Furniture Design & Manufacturing Technology 

c. Bachelor of Electrical Machine Technology 

d. Bachelor of Automobile Technology 

Skills &Trainings

a. Vehicle Controls & Behaviors

b. Human-Autonomy Interaction

c. Intelligent Power Systems for Automotive Engineering

d. Energy and Power Engineering

e. Systems of Systems & Integration

f. Automotive Industrial Design

g. Vehicle Body Engineering

h. Automotive Design Science

i. Interior Architecture and Retail Design

j. Advance Woodworking Skills

k. Wood Crafting Arts

l. Wood Seasoning & Preservation

m. Wood Polishing Skills

n. Decorating and Glazing Skills

o. Lithography Design Skills

p. Injection Moulding Skills
Annexure ‘C’
Research Centers - (NUGTEC)

1. NUTECH Research Center for Sports Innovation & Emerging Technologies.
2. NUTECH Advance Research Center for Precision Manufacturing Technologies.

3. NUTECH Advance Research Center for Automotive Machinists & Technology.
4. NUTECH Advance Research Center for Electrical Machines Manufacturing.
5. NUTECH Research Center for Leather & Products Technologies.
6. NUTECH Research Center for Biomedical, Surgical Technologies.
7. NUTECH Research Center for Artificial Intelligence.

8. NUTECH Research Center for Plastic Technologies.

9. NUTECH Research Center for Emerging Technologies.

10. NUTECH Research Center for Quantitative Economics.
Annexure ‘D’
Research Labs - (NUGTEC)
1. NUTECH Sports Technology Research Lab

2. NUTECH Biomedical Imaging & Medical Devices Research Lab
3. NUTECH Sports Equipment Design & Manufacturing Research Lab

4. NUTECH Sport and Exercise Nutrition  Research Lab

5. NUTECH Automotive and Transportation Research Lab
6. NUTECH Reinforced Plastic Research Lab

7. NUTECH 3D Printing Production Technology Research Lab

8. NUTECH Low Pressure Injection Molding Technologies Research Lab 

9. NUTECH Advance PCB Design and Manufacturing Research Lab
10. NUTECH Emerging Technologies Research Lab
11. NUTECH Microelectronics Research Lab

12. NUTECH Advanced Fiber-based Sensors Research Lab
13. NUTECH Advanced Fiber-based Sensors Research Lab
14. NUTECH Leather Fleshing Machine Technology Research Lab

15. NUTECH Artificial Fur Fabric Auto Feed Cutting and Shaving Machine Technology Lab  

16. NUTECH Dyeing and Drying Technology Research Lab

17. NUTECH Smart Healthcare Technology Research Lab
18. NUTECH AI Machine Learning & Computer Vision Technology Research Lab
Annexure ‘E’
	 NUTECH Technologies and Incubation Park (NUTIP) - NUGTEC

	#
	Domain for High-end Skills Incubation Park
	Total certification/ courses
	tentative participants @average  20-30  in each course
	Certification or courses summary
	Summary - Required Faculty and HR 

	
	
	
	
	
	Hiring local HR
	Foreign Scholarships
	Foreign Faculty
	Lab Staff

	
	
	
	
	Courses/Certification
	Duration  Range
	BS local
	MS local
	PhD local 
	BS  
	MS 
	PhD
	MS Foreign qualified
	PhD Foreign qualified
	Lab Eng.
(BS)
	Lab Atted.

	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1
	Data Science
	7
	140
	Level 1-5 >  2 certifications
Level 6-8 >  5 certifications
	Level 1-5 > 1- 3 months
Level 6-8 > 1- 12 months
	 
	2
	 
	 
	5
	5
	 
	2
	1
	1

	2
	Artificial Intelligence
	9
	180
	Level 1-5 >  3 certifications
Level 6-8 >  6 certifications
	Level 1-5 > 1- 2 months 
Level 6-8 > 1- 8 months
	 
	2
	3
	 
	5
	5
	 
	1
	1
	1

	3
	Internet of Things
	6
	120
	Level 1-5 >  4 certifications
Level 6-8 >  2 certifications
	Level 1-5 > 1- 5 months 
Level 6-8 > 1- 4 months
	 
	5
	 
	 
	 
	5
	 
	1
	1
	1

	4
	Cloud Computing
	9
	180
	Level 1-5 > 3  certifications
Level 6-8 > 6  certifications
	Level 1-5 > - 12 months 
Level 6-8 >1 month-3+years
	 
	5
	 
	 
	5
	10
	 
	5
	5
	5

	 
	 
	31
	620
	 
	 
	14
	3
	0
	15
	25
	0
	9
	8
	8

	5
	Robotics
	6
	150
	Level 1-5 > 3 certifications     
Level 6-8 > 3 certifications
	Level 1-5 > 1-2 months
Level 6-8>  1-6 months
	4
	6
	 
	 
	6
	6
	 
	3
	2
	2

	6
	Cyber Physical System
	3
	75
	Level 1-5 > 1  certifications
Level 6-8 >  2 certifications
	Level 1-5 > 1-2 months
Level 6-8 > 1-12 months
	 
	4
	2
	 
	2
	4
	 
	1
	1
	1

	7
	Big Data
	2
	50
	Level 6-8 > 2 certifications
	Level 6-8 > 2-3 months
	4
	 
	 
	 
	 
	4
	 
	 
	2
	2

	8
	Biomedical Systems
	14
	350
	Level 1-5 > 8 certifications
Level 6-8 > 6 certifications
	Level 1-5 > 7-30 days
Level 6-8 > 1-6 months
	 
	7
	10
	 
	10
	10
	2
	3
	8
	8

	 
	 
	25
	625
	 
	8
	17
	12
	0
	18
	24
	2
	7
	13
	13

	9
	Energy Systems
	5
	125
	Level 1-5 > 3 certifications
Level 6-8 > 2 certifications
	Level 1-5 > 1-6 months
Level 6-8 > 1-6 months
	 
	 
	 
	3
	3
	5
	 
	2
	1
	1

	10
	Additive Manufacturing
	7
	175
	Level 1-5 > 3 certifications
Level 6-8 >  4 certifications
	Level 1-5 > 1-5 days
Level 6-8 > 1-18 months
	5
	2
	2
	2
	5
	5
	2
	2
	2
	2

	11
	Automation
	9
	225
	Level 1-5 > 5  certifications
Level 6-8 > 4 certifications
	Level 1-5 > 1 - 6 months 
Level 6-8 > 1 - 6 months
	 
	5
	5
	 
	 
	5
	 
	2
	1
	1

	12
	Digital Electronics
	6
	150
	Level 1-5 >4  certifications
Level 6-8 > 2 certifications
	Level 1-5 > 1 - 2 months
Level 6-8 > 12 - 18 months  
	2
	2
	2
	 
	2
	4
	 
	 
	1
	1

	13
	Autonomous systems
	7
	175
	Level 1-5 > 2 certifications
Level 6-8 > 5 certifications
	Level 1-5 > 2-12 months
Level 6-8 > 1-3 months
	 
	5
	5
	5
	10
	10
	1
	2
	2
	2

	14
	Nanotechnologies
	1
	25
	Level 6-8 > 1 certifications
	Level 6-8 > 2-3 months
	4
	 
	 
	 
	 
	4
	 
	 
	2
	2

	15
	Prognostics & Health Management for critical engineering assets and  biomedical PHM
	12
	300
	Level 1-5 > 8 certifications
Level 6-8 > 4 certifications
	Level 1-5 > 1-2 months
Level 6-8 > 1-9 months
	 
	4
	2
	 
	3
	5
	 
	2
	2
	2

	16
	Sports Technologies
	12
	300
	Level 1-5 > 4  certifications 
Level 6-8 > 8 certifications
	Level 1-5 >1 week- 3 month
Level 6-8 >1 - 12 months
	8
	8
	 
	10
	10
	10
	 
	5
	1
	1

	17
	Next Generation Genomics
	3
	75
	Level 1-5 > 2  certifications
Level 6-8 > 1 certifications
	Level 1-5 
Level 6-8 
	 
	1
	1
	 
	5
	5
	 
	3
	1
	1

	 
	 
	62
	1550
	 
	19
	27
	17
	20
	38
	53
	3
	18
	13
	13


Annexure ‘F’
IMPLEMENTATION PLAN - NUGTEC

NUTECH Sialkot Technologies & Skills School  





a. Department of Leather & Product Technologies 


(Phase ‘I’)        
b. Department of Biomedical, Surgical Technology & Skills 

(Phase ‘II’)                
c. Department of Sports Sciences Technology & Skills 

(Phase ‘III’)        

Technology Labs

a. Advance Leather Garments Research Lab



(Phase ‘I’)       
b. Advance Leather Fleshing Machine Technology Research Lab
(Phase ‘I’)         
c. Advance Surgical Technology Research Lab



(Phase ‘II’)
d. Advance Sports Technology Research Lab



(Phase ‘III’)
e. Advance Sports Equipment Design & Manufacturing Research Lab (Phase ‘III’)
Bachelor of Cooperative Technology Programs  

a. Bachelor of Leather Garments Stitching Technology

(Phase ‘I’)
b. Bachelor of Medical Instrumentation Technology


 (Phase ‘III’)
c. Bachelor of Operation Theatre Technology 



(Phase ‘III’)
d. Bachelor of Sports Management Technology



(Phase ‘II’)
e. Bachelor of Golf & Club Management Technology


(Phase ‘II’)
f. Bachelor of Sportswear Stitching Technology


(Phase ‘II’)
Skills &Trainings


a. Leather Garments Stitching






b. Pattern Designing Skills

c. Leather Gloves Making Skills

d. Leather Products Manufacturing

e. Surgical Technician






f. Biomedical Imaging
g. Medical Technician
h. Biomedical Informatics and Integrative Biology

i. Biomedical Data Science 

j. Biomedical Imaging and Instrumentation 

k. Sports Gadgets Manufacturing Skills





l. Sports ware Pattern Making Skills

m. Sportswear Stitching
NUTECH Gujranwala Technologies & Skills School  




a. Department of Industrial Machinery Technologies



(Phase ‘I’)


b. Department of Electrical Appliances Technologies



(Phase ‘II’)
c. Department of Plastic Manufacturing Technologies



(Phase ‘III’)
d. Department of Ceramic & Sanitary-ware Technologies


(Phase ‘IV’)
Technology Labs

a. Advance Industrial Machinery Research Lab




(Phase ‘I’)
b. Advance Electrical Appliances Research Lab



(Phase ‘II’)
c. Advance Plastic Design Research Lab




(Phase ‘III’)
d. Advance Ceramic & Sanitary Research Lab




(Phase ‘IV’)
Bachelor of Cooperative Technology Programs  

a. Bachelor of Industrial Machinery Technology 



(Phase ‘I’)
b. Bachelor of Electrical Appliances Technology



 (Phase ‘II’)
c. Bachelor of Plastic Design & Manufacturing Technology


 (Phase ‘III’)
d. Bachelor of Ceramic & Sanitary Technology




 (Phase ‘IV’)
Skills &Trainings


a. Dispersion and Rheology Control for Improved Ceramic Processing
b. Statistical Process Control in Ceramic Processing
c. Additive Manufacturing of High-Performance Ceramics 
d. Sintering of Ceramics
e. Plastic Technology

f. Plastic Materials and Processes

g. Micro Injection Molding Technology

h. Extrusion

i. Polymer Foaming

j. Green Curve Technology

k. Cube Technology

l. Industrial Electrical Technology

m. Electrical Wiring & Maintenance

n. Programmable Controllers

o. Residential Wiring

p. Electric Power System

q. Circuit Analysis

r. Automation

s. Energy Conversion

t. Reading blueprints & electrical circuits

u. DC and AC circuitry

v. Electric Power Systems

NUTECH Gujrat Technologies & Skills School  





e. Department of Ceramics and Crockery Technologies


(Phase ‘I’)
f. Department of Furniture design and Manufacturing Technologies

(Phase ‘II’)
g. Department of Advance Motor and Fan Technologies


(Phase ‘III’)
h. Department of Advance Auto-parts Manufacturing Technologies

(Phase ‘IV’)
Technology Labs

e. Advance Ceramics Research Lab





(Phase ‘I’)
f. Advance Furniture Material Research Lab




(Phase ‘II’)
g. Advance Rotating Machinery Research Lab




(Phase ‘III’)
h. Advance Electric Vehicle Technology Research Lab


(Phase ‘IV’)
Bachelor of Cooperative Technology Programs  

e. Bachelor of Ceramics and Crockery Technology 



(Phase ‘I’)
f. Bachelor of Furniture Design & Manufacturing Technology


 (Phase ‘II’)
g. Bachelor of Electrical Machine Technology




 (Phase ‘III’)
h. Bachelor of Automobile Technology





 (Phase ‘IV’)
Skills &Trainings


a. Vehicle Controls & Behaviors

b. Human-Autonomy Interaction

c. Intelligent Power Systems for Automotive Engineering

d. Energy and Power Engineering

e. Systems of Systems & Integration

f. Automotive Industrial Design

g. Vehicle Body Engineering

h. Automotive Design Science

i. Interior Architecture and Retail Design

j. Advance Woodworking Skills

k. Wood Crafting Arts

l. Wood Seasoning & Preservation

m. Wood Polishing Skills

n. Decorating and Glazing Skills

o. Lithography Design Skills

p. Injection Moulding Skills
SOCIETY-


ACADEMIA-


INDUSTRY


 RELATION





INDUSTRY (Supported by Academia & Society)





ACADEMIA


(Supported by Society & Industry)





SOCIETY


(Supported by Industry & Academia)





Annexure ‘B’





Phase ‘I’





Phase ‘II’





Phase ‘III’





Phase ‘IV’





Phase ‘I’





Phase ‘II’





Phase ‘III’





Phase ‘IV’





Phase ‘I’





Phase ‘II’





Phase ‘III’





Phase ‘IV’
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