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Royal University of Bhutan

Jigme Namgyel Engineering College, Dewathang


Proposal for the establishment of
CENTRE FOR LIGHTING AND ENERGY EFFICIENCY STUDIES (LEES), JNEC
1. Background
Jigme Namgyel Engineering College is one of the constituent colleges under the Royal University of Bhutan. The college was founded in 1972 and started offering various diploma level programmes since 1974. Currently the College offers eight different programmes, namely B.E in Power Engineering, Diploma in Civil Engineering, Diploma in Electrical Engineering, Diploma in Mechanical Engineering, Diploma in Computer Hardware and Networking, Diploma in Electronics and Communication Engineering, Diploma in Surveying and Diploma in Materials and Procurement Management. 

The College has introduced B.E. in Power Engineering in July 2015 with the prime objective to provide specialized trainings that suit the needs of power sectors and industries in the country. The programme has major focuses on power, energy and energy efficiency studies. The college will be introducing B.E. in Mechanical Engineering from July 2019 where energy and energy efficiency is a specific focus area of the programme.  

Further, to enhance the research activities, JNEC applied for joint project with Universities in Europe on the theme “Promoting Energy Efficient Lighting Education in Nepal and Bhutan (ELNAB)”, which was approved for European Union funding. Through this project, there are components for Energy Efficient Lighting Laboratory development apart from human resource and research capacity development.

In order to enhance the quality of teaching learning as well as the research work on lighting and energy studies, JNEC has planned to establish a research centre under specific field as “Lighting and Energy Efficiency Studies (LEES)”. This research centre will strongly supplement Electrical Engineering, Power Engineering, Electronics and Communication Engineering, Civil Engineering and Mechanical Engineering programmes of the college. The centre will also serve as the platform for applied research project within the country as well as joint projects with CST, stakeholders and other universities.

2. Vision
To be Centre of Excellence in Lighting and Energy Efficiency Education, Research and Development
3. Mission
· Educate and disseminate the importance of energy efficiency in lighting through teaching, learning, research, and consultancy services. 
· Create awareness and promote the usage of energy efficient appliances for energy conservation.
· Provide access to relevant resources for Academic and Research purposes
· Develop facilities and provide access for consultancy services in energy efficiency application.
· Establish links with similar centre abroad for collaborative research and development
4. Key Strategies
Establish facilities with competent human resources to make the centre vibrant and dynamic to;
· Support the existing programme, 
· Create platform for applied research and 
· Initiate and coordinate multiple joint research and development work with other college, stakeholders and university
· Participate for relevant research and capacity development activities
· Initiate and conduct capacity development activities in relevant areas
· Coordinate seminars and conferences.

5. Governance
To ensure the effective operation, the centre will focus on achieving its vision and mission. It will function as a separate entity under the Department of Electrical Engineering, oversee by Research and Industrial Linkages office. The centre will work in close coordination with the other programmes offered in the college.
The centre will be managed by following:
a. Dean Research and Industrial Linkages as the overall coordinator
b. Parashuram Sharma, Asst. Professor, Department of Electrical Engineering as Centre Coordinator
c. Members:
i. Jagat Bdr. Ghalley, Associate Lecturer, Department of Electrical Engineering 
ii. Sangay Chedup, Lecturer and Head of Department, Department of Electronics and Communication Engineering 
iii. Sanjit Kr. Bhattarai, Associate. Lecturer, Department of Civil Engineering and Surveying
iv. Samten Lhendup, Lecturer and DAA, Department of Mechanical Engineering
v. Hemlal Bhattarai, Lecturer, Department of Electrical Engineering

The Centre Coordinator will be responsible for the overall health of the centre with assistance from the management, members, faculties and staffs of the college. The operation of the centre will be in accordance with the RUB research policy ‘ZHIB-TSHOL’. Dean Research and Industrial Linkages will be the overall coordinator. The members will be included from other programme as and when the specific activities of other programme are plan and executed by the centre.

6. Research Areas
[bookmark: _GoBack]The centre will focus on following core focus areas;
a. Lighting design and testing
b. Energy Efficiency Studies
c. Sustainable use of energy
d. Energy and Environment
e. Green Building 
Under each of the above core areas, centre will thrive to build research facilities, capacity development as and when necessary and carry out research and consultancy works. The developed resources will also provide better platform for academic as well as research works by students, faculties and staff.
7. Organization Development and sustainability
The sustainability of the Centre will depend on the capacity of the faculty within the college and the activities involved. The Centre will be responsible for the capacity development of the faculty members and students through research projects, seminars, workshops and training programmes. The members will also be responsible for offering trainings to the stakeholders and support the communities. The Centre will be outsourcing the training programme in areas where the college lacks capacity. 
7.1. Establishment of the center including financing
The college has already received Euro 40,000/- fund through Erasmus+ project of European Union on ‘Promoting Energy Efficient Lighting Education in Nepal and Bhutan (ELNAB)’ for development of Lighting Laboratory. The essential equipment to carry out studies and research in the area of lighting had been procured from this fund. Hence, there is no financial implication to start this centre as the proposed Lighting Laboratory (which is quite a big place) can house the centre. 
Through the ELNAB project, the college has also developed two modules on Illumination studies and incorporated the same in Diploma in Electrical Engineering and B.E. in Power Engineering programmes. The modules were developed based on the finding through the feasibility survey conducted on various stakeholders in Bhutan and the relevant contents development from the lighting experts from the European University. The college will continue to develop additional facilities as and when necessary to cater to the needs of the modules.
7.2. Future Sustainability including financing
The center will conduct workshops, training and joint research activities. The funds received through these activities will be used to meet the additional resource requirement of the centre. The centre has already developed a Lighting Laboratory through the European Union project and this laboratory can be used to conduct workshops, training and research work. The college want to make much use of this laboratory for academic, research and consultation as such facilities is not available in the region/country as of now. The centre does not require additional huge investments. The minor augmentation of the centre will be met from the funds received from training, consultancy and joint research. The centre will bring in experts from different programme to focus on efficient lighting and energy studies that will have better impact to the environment and contribute towards sustainable future energy.
As and when there is need for augmentation of the LEES centre, the necessary funding needs will be supported from the college.


8. Research and Development Activities
Some of the completed and ongoing research development activities are:

a. Linkages/MoUs
i. MoU with College of Engineering, Pune, India for academic as well as research work
ii. MoU with Department of Renewable Energy
iii. Joint project on “Promoting Energy Efficient Lighting in Nepal and Bhutan (ELNAB)” with partners Universities from Nepal, Finland, Greece and France.

b. Capacity development 
i. Trainings and Workshops in recent time
1) Two faculties from JNEC attended the workshop in Nepal on the Need Assessment of Energy Efficient Lighting (needs, challenges, strategies, ways forward activities), January 2017
2) One faculty attended standard awareness workshop organized by Bhutan Standard Bureau (BSB), April 2017 
3) Two faculties attended and presented a paper each in the International Conference on Sustainable and Renewable (SREDD2017), April 2017
4) Three faculty attended a workshop and lighting laboratory visit in National Technical University of Athen, Greece, April 2017 
5) Three faculties attended the training on energy efficient lighting and lighting design along with laboratory session at Aalto University, Finland in December 2017
6) One faculty attended International Conference (IEEE EECCMC), attended and presented a paper on ‘Visible Light Energy Harvesting in Modern Communication Systems’, January 2018
7) JNEC hosted a three days training in February 2018 on Illumination Engineering where five professors from Europe (i.e. Finland, Greece and France) resourced the training for students, faculties and engineers from Department of Renewable Energy, MoEA, Bhutan.


ii. Seminar participation and hosting
1) Two faculties from JNEC participated in the workshop as well as seminar in the area of energy efficient lighting in Nepal and presented on topic “Energy Efficiency in-line with GNH” in January 2017
2) JNEC hosted an international seminar on “Promoting Energy Efficient Lighting” on 10th March 2017, where key speakers were Professors from Universities in Europe. There were representative from Department of Renewable Energy, Druk Green Power Corporation, Bhutan Power Corporation, Bhutan Standard Bureau, Bhutan Electricity Authority, Royal University of Bhutan, Private firm, College of Science and Technology and Freelance Engineers.

c. Human resource supports and development
i. Hemlal Bhattarai, with M-Tech. in Power & Energy System
ii. Sonam Dorji, with M-Tech. in Alternate Hydro Energy System
iii. Samten Lhendup, with MSc in Energy Studies
iv. Hemlal Bhattarai, Parashuram Sharma and Dr. Andu Dukpa working on “Promoting Energy Efficient Lighting Education in Nepal and Bhutan (ELNAB)”, a joint project between universities in Europe, Bhutan and Nepal, funded by European Union (Erasmus +)
v. Norbu Tshering, working on enhanced solar dryer system
vi. Capacity development of faculties in energy efficient lighting through ELNAB Project.

d. Projects
i. Relevant Ongoing/completed Recent Research:
i. Forecasting Electrical Energy Demand and Conservation Potential in Education Campus – Researcher: Hemlal Bhattarai (Department of Electrical Engineering)
ii. Design and implementation of Smart Billing and Green Parking model in JNEC - Lead Researcher: Srijana Gajmer (Department of Electronic and Communication Engineering).
iii. Performance simulation of Residential building envelope with real environment in Thimphu, the capital city of Bhutan- Researcher: Samten Lhendup (Department of Mechanical Engineering)--- International Conference on Sustainable and Renewable (SREDD2017-April 2017)
iv. Biogas as Renewable Energy Source- Researcher: Bikram Chhetri & Hemlal Bhattarai (Department of Electrical Engineering)--- International Conference on Sustainable and Renewable (SREDD2017-April 2017)
v. RF Wireless Power Transfer scheme in Cooperative Communication: Sustainable energy for wireless communication towards 5G Green Communication – Lead Researcher: Sangay Chedup (Department of Electronics and Communication Engineering)
vi. Visible Light Energy Harvesting, an Alternative source of energy for IoT devices in wireless network- Lead Researcher: Sangay Chedup (Department of Electronics and Communication Engineering)

ii. Relevant Completed Student Project Works :
i. Energy Audit in College Campus and Dewathang  town
ii. Design, Drawing and Estimation of Educational Campus incorporating UG distribution System and Energy Efficient Fittings 
iii. To construct Solar Water Heater 
iv. Development of solar drier for rural communities (developed and tested at Lauri and Shethi (remote village under Samdrup Jongkhar)
v. Design and Fabrication of Automatic Room Light Controller and Visitor counter (Model)
vi. DC to AC inverter with Timer
vii. Water level controller
viii. Smart Metering: Focusing on Programming to future expansion
ix. Power Quality Analysis of Substation (Ngyelang): Focusing on Harmonic Disturbance
x. Analysis of Technical Losses on 33kV feeder (Ngyelang Substation)
xi. Power Factor Improvement
xii. Simulation of Micro/small Hydro Power Plant
xiii. Intelligent Lighting and Visitor Counter for Central Library
xiv. Smart Car Parking

iii. Relevant ongoing students Project Works (2017-2018):
i. Design and Installation of street lighting around new student hostel.  (Use LED lamp)         
ii. Energy Auditing and Management (case study of S.D Ferro silicon factory)             
iii. Power Quality Analysis in Ngyellang Substation
iv. Electric Power  generation from footsteps
v. Design and development of Solar Cooker
vi. Solar water distillation system
vii. Applicability of Green Public Procurement in Jigme Namgyel Engineering College
viii. Design of GSM based energy meter reading to control load
ix. Energy efficient of cellular Network

e. Laboratory facilities
i. JNEC already have an Electrical Workshop, which constitutes the basic equipment for lighting and energy studies
ii. Through support of ELNAB Project with approved fund of about Euro 40000, we have procured 1 Portable goniometer, 1 integrating sphere, 2 luminance meters, 3 illuminance meters and 3 power meters. The equipment have already reached at campus and we have started using some of it for the Illumination module.

f. Future development activities within the centre
i. Documentation and planning of the centre operation
ii. Finding agencies for collaborative and joint research 
iii. Signing MoU’s with other relevant departments and agencies 
iv. Organizing workshops and seminars
v. Conducting capacity building training for members, faculties, staffs and students
vi. Sending members of the centre for attending centre development and management training.

9. Future plans
· JNEC will be involved in carrying out research activities in lightning and energy studies.
· Along with ongoing joint project on energy efficient lighting, apply for funding for other joint project on lighting and energy studies.
· Promotion of efficient and sustainable telecommunication power systems
· Automation and sensors towards ensuring the power efficiency and sustainability.

10 Key Performance Indicators
10.1 Conduct workshops and short-term trainings on Energy Efficiency and Lightning
	-Conduct minimum of one workshop and one training on lighting and energy annually.
10.2 Test and verify the standards of Luminaries available in the campus and localities
	-Do regular test and verification of existing and new luminaires.
10.3 Facilitate to deliver a module in Illumination studies in Diploma in Electrical Engineering and Bachelor of Engineering in Power Engineering
	-Deliver modules on illumination engineering and review as and when required.
10.4 Conduct awareness creation workshop to the local community in the use of Energy Efficiency appliances and their care and maintenance
	-One workshop on awareness raising annually.
10.5 Initiate and conduct Research on the area of lighting and Energy Efficiency application.
	-Work on individual and joint project with CST, stakeholders and universities in field of lighting and energy efficiency at regular basis
10.6 Provide consultancy services in the area of lighting and energy efficiency to the stakeholders.

Submitted by:
Parashuram Sharma, Assistant Professor and LEES Coordinator
Department of Electrical Engineering
Jigme Namgyel Engineering College, Royal University of Bhutan, Dewathang, Bhutan
Director: +975-07-260286, Facsimile: +975-07-260289, email: president@jnec.edu.bt , Dean AA: +975-07-260299,Dean SA: +975-07-260298, Dean RIL: +975-07-260202, Admin.: +975-07-260302, Accounts: +975-07-260205
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