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Diploma Corse (U084) 

 
SYLLABUS PRESCRIBED FOR THE DIPLOMA COURSE IN BIODESIGNING OF 

SUSTAINABLE PRODUCTS FROM BIOLOGICAL SYSTEM AND PATENTIBILITY 

IN LIFE SCIENCES 

Duration: 06 months Total Marks: 100 

Theory: 60marks 

CCE/Practical: 40marks 

Unit-I 

PO1 Basics of Bio-design 

 

• What is Bio-design? 

• Scope and types of Bio-Design Products 

• Currents status of Bio-design in India and the International market 

• Biosynthesis and applications of nanoparticles. 

• Bio-designing of Microbial fuel system through bacteria, Innovative methods for waste 

management and bioremediation of heavy metals. 

 

 
 

UNIT-II 

 

PO2 Applied Bio-design 

 

• Cultivation of mushroom its importance and applications. 

• Bio-designing of eco-cradle and mushroom paper 
 

• Bio-designing of Latro-lamp and moss table 
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• Hydroponics: Aquaponics and aeroponics types and design of hydroponics, 
 

• Introduction to algae and various pigments in relation to Bio-design. 

 
UNIT-III 

 
PO3 Understanding and Overview of IPR: 

 
• Introduction to IPR 

• Concept, Nature and Characteristics of IPR 

• Kind of intellectual Property 

• Impact of internet on IPR 

• Patent Authorities under Patents Act, 1970: Controller General of India, Patent 

examiner, Patent agents etc. 

 
UNIT- IV 

 

PO4 Patentability and Copyright Trademark 

 

• Patentable subject matter and Patentability criteria: Patentable and non-patentable 

inventions, Novelty, Utility Inventiveness/Non-obviousness 

• Rights of patentee, Procedure for granting a patent and obtaining patents, Working of 

Patents, Transfer of patent rights 

• Procedure for filings of national and international Patents. 

• Patent of Pharmaceutical products and its process, Patenting of Micro-organisms, other 

living organisms and genetic material. 

• Protection of Plant Varieties and Farmer’s Rights, Registration of varieties, Breeder’s right 

v/s Farmer’s rights. 

• Copyrights: Concept, Nature and scope of Copyright, Plagiarism, Copyrights issues in 

digital world, Terms of Copyright, conditions for granting of copyright 

• Trademark: Evolution and registration process of trademark in India, grounds of refusal, 

passing off. 

UNIT-V 

 

PO5 Contemporary Issues in IPR and Grants of patents 

• IPR and Sustainable development 
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• IPR issues in Biotechnology and other field of sciences. 

• Interface between IPR and Human Rights 

• Infringement of Patents and remedies for infringement 

• Provisions relating to Infringement of Copyright and remedies available 

• Infringement of Trademark and remedies 

 
Practicals: 

• Isolation, identification and maintenance of pure culture of fungus. 

• Bio-Designing of Eco-cradle and mushroom papers. 

• Preparation of spawn culture for mushroom production 

• Bio-synthesis of nanoparticles from fungi 

• Bio-designing of fuel cell by using plants 

• Practice for writing a patent 

• Projects work on some current topic of legal importance or inclusive of other disciplines 

• Submission of project work/assignment/field study report on bio-designing and life 

sciences area/topic pertaining to IPR involving techno-scientific and legal issues therein 

 

LOCF of DIC Diploma Course: 

 

The objective of this course is to provide basic understanding of Bio-Design, its scope and future 

prospects in India and International market. The course is also providing an understanding 

related to IPR and their role in patenting the products, copyright and trademark. The course will 

introduce students to the basic tenets about role of microbes in developments of innovative 

products of social use. The course will also provide creative bio-design skill to the students and 

organize training and awareness programs for the students and Tribal. 

Course Outcomes of Diploma Course: 

 

✓ This course will introduce the concept of human-centered design and explores its role for 

innovation. 

✓ This intensive program is focused on helps to solve complex problems and supports to 

design and build innovative solutions for future growth. 

✓ Students will learn about heavy metal toxicity, nano-particle synthesis by microbes and 

current national and international status of Bio-design. 
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✓ The students can implement the hydroponics and mushroom cultivation system for their 

self-reliance. The students should be able to understand IPR, their nature, patent authority of 

India and infringement of copy right, trademark and their remedies. 

✓ Students will able to demonstrate advanced knowledge of specialist technical and 

practical aspects of design ideation, research, innovation and professional concerns relevant 

to design. 

✓ After completion of course learner can analysis between patentable and non-patentable 

invention, procedure of filing of patent at national and international platform and right of 

patentee, 

✓ The course will provide comprehensive knowledge to the students regarding trademark, 

copyright of farmers and breeders and patenting of microbes and genetic material. 

✓ After completion of the practical, projects and CCE works the student will be able to gain 

knowledge about microbe’s isolation, preservation and development of eco-friendly 

products. They also learn how to work in team, analysis of ethical and professional issues 

and the projects/assignment report reflects as their own learning. 

✓ This course will definitely facilitate the students to explore career option in IPR and Bio- 

design field. 

✓ Students will understand the importance of patentability and trademark to protect the IPR 

of pharmaceutical products and farmers rights. 
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Programme Outcomes 

SYLLABUS PRESCRIBED FOR THE CERTIFICATE COURSE IN APPROCHES AND 

APPLICATION OF BIO-DESIGN 

(Academic Session 2015 – 2022) 

 
[PROGRAMME UNDER CHOICE BASED CREDIT SYSTEM WITH LOCF- 

ORDINANCE 222] 

Certificate Course (U085) 

 
Duration: 03 months Total Marks: 50 

 

Theory: 35 marks 
 

CCE/Practical: 15 marks 

 
Unit 1 

 

PO1 Definition of Bio-design, Scope of Bio-design, types of biodesign products, current status 

and future prospects of biodesign in India and International Market. 

Unit 2 
 

PO2 Characteristics features of limestone producing bacteria. Bio-designing and preparation of 

biobrick by Bacteria. Biodesigning of nanoparticles from microbes. 

Unit 3 
 

PO3 Introduction, importance and application of Mushrooms, Biodesigning of Mushrooms: 

Ecocardle and papers. 
 

Unit 4 
 

PO4 Biodesigning of Latrolamps and Moss Table and its application. 

 
Unit 5 

 

PO5 Hydroponics: Introduction, Importance and Biodesigning for Hydroponics. 

Micropropagation of creepers, climbers and Horticulture plants and their application. 
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Course outcome of Certificate Course: 

 

➢ Bio-design certificate course views the process of how to learn from Nature as an 

innovation strategy translating principles of function, performance and aesthetics from 

biology to human technology. 

➢ Students will learn about design innovation in the field of biological system and their 

scope. 

➢ The students will be able to learn how to make innovative and eco-friendly products with 

social impact. 

➢ The course will be able to aware students about lime stone bacteria and synthesis of 

nano-particles by using microbes. 

➢ Students will understand the importance of microbes and plants in development of 

innovative products. 

➢ Students will also gain knowledge about hydroponics their types and application in the 

field of agriculture. 

➢ The course provides a unique opportunity to gain real research and innovation 

experiences while still in an academic environment. 

➢ Students will be able to recognize, describe and apply the needs-driven Bio-design 

approach to the creation of innovative concept solutions 

LOCF of DIC Certificate Course: 

 

The main objectives of the course are to provide platform for students and innovator in field of 

Design and Innovation and develop eco-friendly products for human use. The course will also 

provide creative bio-design skill to the students and organize training and awareness programs 

for the Tribal. The course will introduce students to the novel environment management 

strategies through innovative waste treatment methods. 

 

Prof. S.S. Sandhu 

Director, DIC, RDVV



 

 



 

 

 



 

 

 



 

 



UNIVERSITY INSTITUTE OF  VOCATIONAL STUDIES & SKILL DEVELOPMENT 

RANI DURGAVATI UNIVERSITY, JABALPUR, MP. 

 

 

SYLLABUS 

Bamboo Cultivation and Product Development 
 

    Syllabus for Certificate Course wef.  2020-21           

 

Course Code – BCPD-101 
 

    Program Outcomes (POs):  
                                       

                    Objective: The students develop and can systematically apply an entrepreneurial             

                                      way of thinking that will allow them to identify and create business  

                                      opportunities that may be commercialized successfully in the field  

                                      of Bamboo Cultivation & Product Development  . 

 

    Program Specific Outcomes  (PSOs):                             

                 After the completion of the course, the students will be able to: 

 Have the ability to discern distinct entrepreneurial traits . 

 Know the parameters to assess opportunities and constraints for Bamboo business ideas. 

 Develop an understanding of and practice personal and professional                      

responsibility. 

 Demonstrate knowledge of personal beliefs and values and a commitment to continuing 

personal reflection and reassessment.  

 Understand the systematic process to select and screen a business idea . 

 Design strategies for successful implementation of ideas in Bamboo furniture making, 

handicrafts, and construction field, cultivation techniques, product development, marketing, 

packaging etc . 

Course Outcomes: 

 
 To develop specific Bamboo field  skills . 

 To develop Bamboo furniture making, handicrafts, and construction field, cultivation 

techniques, product development, marketing, packaging etc . 

 To develop professionals with idealistic, practical and moral values. 

 To develop marketing & communication skills. 

 

       Course Duration : Certificate Course (Six Months) 



 

Examination Pattern 

 

       Title:-   Bamboo Cultivation and Product Development- Certificate Course 
 

       Year of Implementation:-   Syllabus will be implementation from 2021 

       Duration:-  Certificate Course (Six Months) 

       Admission Time – Students can apply for admission in Certificate Courses twice a year i.e., July to   

                                       December and January to June .  

       Pattern of Examination:-  CBCS 222 (Semester Pattern) 

       Medium of Instructions:- English / Hindi  

       Credit Point :- 30 credits  

    Scheme of Examination 

 Theory CCE TOTAL MIN PASSING MARKS 

THEORY 60 40 100 40 

PRECTICAL  60 40 100 40 

*PROJECT  _ _ 100 40 

 

             *PROJECT: Students will take up job oriented projects for 45 days and will submit report for evaluation &   

                                  viva-voce. 

 

SYLLABUS 

 

ckal dh [ksrh ,oa mRikn fodkl 

Bamboo Cultivation and Product Development 
 

bdkbZ 1 

    ckal ulZjh ,oa jksi.k                                                (5 Hour)  

1- Ckal dh tkfr ,oa iztkfr;ka % ifjp;  

2- ckal ikS/ks rS;kj djus dh izfdz;k  

     v- cht jksi.k 

     c- jk;>kse (dan) yxkdj 

     l- dye ('kk[kk) yxkdj 

     n- xq.kkRed i)fr;ksa ls ,d ikS/ks ls vusd ikS/kksa dk fuekZ.k 

        jksi.k izfdz;k 



    v- ckal ds jksi.k ds fy;s Hkwfe p;u 

    c- xM~<ksa dh rS;kjh ,oa fuekZ.k 

    l- ikS/ks jksi.k 

    n- ikS/ks dks [kk|]ikuh ,oa lqj{kk O;oLFkk 

    ;- ckal ds ikS/kksa dk ikWap lky rd O;oLFkkiu 

    j- ckal dh dVkbZ ,oa NVkbZ 

 

bdkbZ 2 

         ckal QuhZpj                                                    (5 Hour)         

1- QuhZpj fuekZ.k esa mi;qDr ckal dk p;u 

2- Pk;fur ckal ij lqj{kk izfdz;k 

3- Ckkal QuhZpj fuekZ.k esa mi;qDr vkStkj ,oa e'khujh dk ifjp; 

4- Ckakl ds fofHkUu tksM  

5- Ckkal dk QuhZpj fuekZ.k& [kqphZ] Vscy] lksQk] vkjke dqlhZ] csM] LVwy] jsd] vkfnA 

6- Ckkal QuhZpj ds fQfuf'kax ,oa ikWfyf'kax 

7- ewY; fu/kkZj.k 

8- foi.ku O;oLFkk & cktkjksa dk v/;;u ,oa lg;ksfxrk 

 

bdkbZ 3 

         ckal gLrf'kYi                                                     (5 Hour) 

1- ckal gLrf'kYi 

2- ckal dh ckº; ,oa vkarfjd 'kkjhj jpuk ifjp; 

3- ckal gLrf'kYi mi;qDr vkStkj ,oa e'khujh ifjp; 

4- ckal dks QkM+uk iV~Vh fudkyuk iRrh fudkyuk vkSj lyh fudkyuk 

5- ckal dh cukbZ tkyh ,oa pVkbZ fuekZ.k  

6- ckal dh oLrq fuekZ.k (de ls de nl fMtkbu fuekZ.k) 

     v- cqukbZ dk;Z  

     c- iV~Vh dk;Z  

     l- dkbZy rduhfd dk;Z  

     n- fpd djru (ijnk fuekZ.k dk;Z) 

7- oLrq fQfuf'kax] ikWyhf'kax ,oa iSfdax 

8- mRikfnr oLrq dk ewY; fu/kkZj.k  

9- foi.ku O;oLFkk v/;;u ,oa izR;{khd (iznf'kZuh) lgHkkx 

 



    bdkbZ 4 

          ckal x`gfuekZ.k                                                                                        (5 Hour) 

1- ckal x`gfuekZ.k mi;qDr ckal dk p;u djuk 

2- p;fur ckal ij izfdz;k djuk 

3- ckal x`gfuekZ.k izfdz;k esa mi;qDr vkStkj ,oa e'khujh dk ifjp; 

4- ckal dh ruu ,oa nkc'kfDr dk v/;;u 

5- x`gfuekZ.k esa vko';drkuqlkj fp=kadu djuk 

6- fofHkUu x`gfuekZ.k ds izkR;{khd & fiyj] che] dSaph] ijyhu] jkQVj] cVu] nhokj fuekZ.k] 

f[kM+dh fuekZ.k] ikVhZ'ku 

7- Hkqaxk fuekZ.k  

8- thoksMslhd Mkse fuekZ.k 

9- fQfuf'kax] ikWyhf'kax 

10- okLrqlw=ksa dk v/;;u 

    bdkbZ 5 

        ckal d`f"k okfudh & ckal dh vk/kqfud [ksrh j[k j[kko mRiknu ,oa laj{k.kA     (5 Hour) 

1-  ckal esa yxus okys jksxksa dk v/;;u & Qaxl] ?kqu] nhed] Hkqxk  

2- ijaijkxr ckal lqj{kk fof/k v/;;u 

3- vk/kqfud ckal lqj{kk fof/k v/;;u 

4- ckal HkaMkj.k  

5- ckal izkd`frd jax izfdz;k 

 

ckal dh vxjcRrh fuekZ.k  

 

1- vxjcRrh fuekZ.k ds fy;s mi;qDr ckal dk p;u 

2- vxjcRrh fuekZ.k ds fy;s vkStkj ,oa e'khu dVkbZ ,oa fuekZ.k 

3- vxjcRrh fuekZ.k ds fy;s ckal dh e'khu dk ifjp; 

4- ckal dks QkM+uk] iV~Vh fudkyuk vkSj lyh fudkyuk 

5- vxjcRrh fuekZ.k ds fy;s egkyk rS;kj djuk  

6- vxjcRrh dh lq[kkbZ ,oa iSfdax  

 

References-   

1. The Book of Bamboo, by David Farrelly  

2. Bamboo Plantation and Utilization Handbook by H. Panda. 

3. Building with Bamboo: A Handbook by Jules J.A.Jansen  

4. jk"Vªh; ckal fe'ku dh xkbMykbUlA  



1 | P a g e  

 

UNIVERSITY INSTITUTE OF  VOCATIONAL STUDIES & SKILL DEVELOPMENT 

RANI DURGAVATI UNIVERSITY, JABALPUR, MP. 

 

 

Learning Outcome Based Curriculum Framework 

                                  (LOCF) 

                                      for  

CBCS Skill Development Optional Module (I Semester)/ 

Certificate Course in 
Development of Leadership Skills 

 
I. Introduction:  

 
The Development of Leadership Skills Training course is a practical course that provides 

participants with an impactful learning journey that develops insight and skills to develop as a 

leader, and teaches functional management skills that are core competencies needed by people 

in leadership roles. 

The Leadership Skills Development Program utilises a system of activities that has been 

scientifically proven to provide leaders with improved levels of agility, resilience and 

improved communication skills. 

II. Aims of the Programme: 

 

1- This Programme is introduced how to become an effective leader who is self-
aware, builds trust, and can inspire a high performing team. You'll also learn 

management skills such as lkbdksykWth@Dyhfudy 
lkbdksykWth 

problem solving, decision making, giving feedback and performance management. 

During this Development of Leadership Skills course you will complete the Reach Personality 

Profiling tool, which will provide you with insight into your preferred communication style 

and how best to communicate with others. This newly found awareness will empower you 

with the ability to connect better with others and can provide you with an improved level of 

interpersonal communication and leadership skills.   

III. Graduate Attributes: 

 
1. Disciplinary knowledge of Development of Leadership Skills 
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2. Communication skills  

3. Critical thinking .  

4. Analytical reasoning . 

5. Self-directed learning  

6. Multicultural competence  

7. Leadership qualities 

8. Lifelong learning abilities 

 

IV.     Qualification Descriptors: 

This criterion describes the level of knowledge and understanding, skills and competencies and 

attitudes and values which a student of this Programme will occupy after the completion of the 

programme. The programme has been designed keeping in mind the learning experiences and 

assessment procedures to be applied in such a way that the student gets a fair opportunity to attain 

the intended program learning outcome. The qualification descriptors would mirror the 

understanding and knowledge related to Development of Leadership Skills as well as the generic 

skills including global competencies which the student of this programme shall acquire.  

The student after the completion of the program will be able to apply the disciplinary knowledge 

and transferable skills acquired to deal with real life situations in Leadership. Besides, he will be 

able to apply the acquired subject-related skills to employment opportunities. 

 

V. Programme Learning Outcomes:  

The programme learning outcomes related to the Programme are given as under:  

a. Demonstrate a set of basic skills in Development of Leadership Skills. 

b. Demonstrate a coherent and systematic knowledge of Development of Leadership Skills.  

c. Display an ability to understanding of change processes and be able to think critically about 

obstacles to change.  

d. Display an ability to express oneself fairly, clearly and correctly.  

e. Students will understand and be able to use a process for decision making. 

f. Understand your role as a team player and how to manage conflict or opposition. 

g. To enable the student to develop an awareness of the awareness by understanding your 

management/leadership style.   

h. To learn the skill of presenting thoughts, arguments and ideas in batter way.  

i. Learn how to lead authentically, connect your own purpose, values and core strengths in areas 

that makes a difference. 

j. The student will be trained in such a way that he will develop life-long learning abilities to 

cope with the objectives of his concern throughout his life. 

k. Role model constructive behaviors required to move towards high performance culture. 

l. Learn the power of presence-the equality of absolute attention and listening.  

m. Learn to balance confidence with humility. 

n. Assert strengthened personal character and further, an enhanced ethical sense. 

 

Course Learning Outcome: 

1.   Ability to acquire workable knowledge of Leadership Skills. 
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2.   Ability to acquire considerable proficiency in communication. 

3.   Technical knowledge with respect to development of Leadership Skills. 

4.   Reject all inhibitions in Leading activities .  

Programme Outcomes Development of 

Leadership Skills  

Practical 

Training 

Basic skills in Leadership Skills √ √ 

 

Systematic knowledge of Leadership  √ √ 

 

Ability to Change processes and be able to think critically √ √ 

 

Ability to ability to express oneself fairly, clearly and correctly √ √ 

 

Ability to use a process for decision making √ √ 

 

Presentation of thoughts, arguments and ideas as a team player and 

how to manage conflict or opposition 

√ √ 

 

 

Awareness of the understanding management/leadership style  √ √ 

 

Role model constructive behaviors √ √ 

 

Recognizing employment options on completion of Programme √ √ 

 

Life-long learning abilities √ √ 

 

Learn to balance confidence with humility √ √ 

 

Strengthened personal character and enhanced ethical sense √ √ 

 

 

There shall be one compulsory papers of 60 marks and a Internal Exam- Continues Class Evaluation   

of 40 marks for the Course. 
 

Name of the Course/ Title    - Development of Leadership Skills 

Course Code                          -           LS-101 

Year of Implementation:-    -           Syllabus will be implementation from 2021 

Duration   - Six Months (certificate course) 

Eligibility   - 12th from CBSE/HSSC MP or an equivalent  

                                                             examination of any other State in India  

Admission Time                   -            Students can apply for admission in Certificate Courses   

                                                             twice a year i.e., July to December and January to June .  

Pattern of Examination:-    -             CBCS 222 (Semester Pattern) 

Medium of Instructions:-                  English / Hindi  

Paper    -   I  

Marks                                     -           100 

Total Credits                         -  30 Credits 
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Note:   Each Unit carries 6 Credit Point. (One credit is equivalent to one hour 60 minutes of 

teaching (lecture or tutorial) or two hour (120 minutes) of practical work/file work per week in a 

semester.  

 

References :-  

 Leadership And Team Building by Uday Kumar Haldar, Oxford University Press 

Unit-I  

 

Leadership  

▪     Leadership and types of leadership styles, Challenges in leadership     

      skills .   

                organizational  management . 

▪     Awareness towards Personal Leadership style. 

▪ Traits of  Leadership. 

▪ Importance of Work Attitude & Progressive Behavior. 

                                  
Unit-II 

 

Leadership and Change  

▪ Change Leadership & Organizational success   

▪ Role of Leadership in Change management.  

▪ Organizational learning-  its importance and techniques, its role in   

   organizational success .  

▪ Administrative Leadership. 

▪ Appreciative inquiry- its processes  and stages, How to develop Appreciative   

  inquiry. 

 

Unit-III 

 

Leadership Skills 

▪ How to strengthen leadership skills through interpersonal skills, team   

  development, communication and skills for managing change. 

▪ Coaching skills. 

▪ Leadership in groups: building and leading efficient teams. 

▪ Conflict management and dealing difficult conversation. 

▪ Communications skills. 

▪ Decision Making & Problem Solving. 

▪ The Leader/Follower Relationship. 

▪ Importance of Trust, Integrity and Ethics 

 

Unit-IV 

 

Strategic Management 

▪ Creating a vision 

▪ Analyzing  the strengths and weaknesses of an organization. 

▪ Learn strategic skills in leadership communication.  

▪ Organizational  Design. 

▪ The basics of a planning process. 

▪ Critical leadership skills. 

 

Unit-V 

 

Training & Work sheet 

▪ Group presentations.  

▪ Communication Practice. 

▪  Leading a Problem Project .  

▪ Training .  

▪ Assignments & Project work. 
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 Leadership Development, by John Mitchell, Natalie Mitchell and Bogdan Gudzenko, 2012 
 Leading Minds: An Anatomy of Leadership, by Howard E. Gardner and Emma Laskin, 2011 
On Becoming a Leader by Warren Bennis 

The Leadership Challenge: How to Make Extraordinary Things Happen in Organizations 

by James Kouzes & Barry Posner 

Leading Change by John Kotter 

http://www.amazon.com/gp/product/B007XIZN68/ref=as_li_qf_sp_asin_tl?ie=UTF8&camp=1789&creative=9325&creativeASIN=B007XIZN68&linkCode=as2&tag=reainc0a-20
http://www.amazon.com/gp/product/0465027733/ref=as_li_tf_tl?ie=UTF8&camp=1789&creative=9325&creativeASIN=0465027733&linkCode=as2&tag=reainc0a-20%22
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CLRRICULUM STRUCTURE OF C0.\1.MU.l\JTY COLLEGE 
DlPLOMA IN RENEWABLE [~ER 

Preamble of the course 

Energy 1s a vital input for U1e development and economic growth or a 
ountry. The growth for energy sector is critical for socioeconomic development 
particularly for rural areas. 1n the Indian context. it is a great challenge Lo provide 
Ifordublc energy services 10 the population. Renewable energy contributes to 
energy supply reserves and the environment. India is fortunate in having a lot of 
resources of solar. hydro, wind. wave, and tidal hydro-electric energy. 
Development must, however, occur with proper attention to the technical, 
.onornic and operational constraints associated with increase in penetraton of 
ch technology. The development of energy systems is also constrained by the 

depletion of fossil fuel, local environmental impacts and the problem of global 
warming and associated climate change. The energy sector is in transition and 
thtti: is significant need to understand the various energy conversion and efficient 
ilization process. ln view of the problem of climate change and scar city of fossil 
"ls, the field or energy engineering offers significant challenges and 

rtunities. 

Thi: Diploma in Renewable Energy prepare the students in theoretical 
II as practical aspects of renewable energy technologies, energy conservation. 

managemcnr. This multi-disciplinary integrated programme train the students 
nly i11 renewable energy technologies and its implementation but also m 
Ily important areas of energy infrastructure, rational use of energy, energy 
eics and regulations. and energy-environment interface etc. The programme 

its uniqueness fostering the much sought-after leadership skills through 
agcmem energy courses. Thus, the programme enables the students Lo 

ucal problems of design. development, deployment in the industry. and 
cadcmics as well as Irontiers of research. The objective of the 

,,,. is to provide specialist manpower 10 meet the challenges of the energy 

1 
) 11 A_, 
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One Year Programme (Semester - 1) 
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Scenario 
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Communicanon 
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5 R.E-105 Practical &11\1 Prl' 
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2 i lH:-107 I Solar photovoltaic Skills 3 I 2 () 5 
technology -- ·- ,. Rl:.-108 knergy managerncnt and I Sl..ill~ I '\ I 2 I 0 I s _, 
,tuditing 

4 r R[-l(N l·unJamcntal of Cornpurcr & I General I 2 I I I 0 I .1 
lnformauon I echnolog~ Educauon - -- 

5 RL-11(! I 1'1.i.l:111.::.11 and Project work I Skills I I I~ 

l 
Tutal Credu of Semester-If I 30 ------ 
• L Lecture, T- l utorial. 1'· Practical, C - Credit 
• :\ Iler successful completion of l 11 semester, student will he awarded Cer tlfleate in 

Reoc,\1lhle F.nrrg). 
• vltcr successful completion ofll ,>J semester, student will be awarded Oiplom::1 ln 

Renew able F..nergy. 
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SEMESTER-I 



RE-101 Encrg~· Sources and Energy Scenario 

Unit I 
Introduction to Energ) 

Definition and units of energy and power, Conversion, Energy terms, 
.alorific \ aluc. Forms of energy, Classification of energy sources Quality and 
concentration of energy sources.Energy and l'hermody namics, Energy parameters, 
Conservation of em.:r_gy. Energy now diagram to the earth. Origin of fossil fuels, 
rime scale of fossil fuels, Role of energy in economic development and social 
transformation. Energy sccuniy. 

nit JI 
l~nl'rg)' and Crowing F.co11omy 

Commercial energy production. linal energy consumption. Energy needs of 
rowing economy, Long term energy scenario, Energy pricing. Energy sector 

reforms. Energy conservation and its importance, Energy strategy for the fut\lre. 
ncrgy Conservation Act-2001 and its features. 

nil HI 
,lobal Energ)' Scene 

Energy consumption in various sectors. projected energy consumption for 
the next century, exponential increase in energy consumption, energy resources, 
al, oil, natural gas. nuclear power and hydroelectricity, impact of exponential 

rise in energy consumption on global economy, future energy options. 

nit IV 
ndian Energy Scene 

Commercial and non-commercial forms of energy, energy consumption 
ttcrn and its variation as u function of time, India's Power Scene, Gas-Based 
nerating Plants, Nuclear Power Programme. urban and rural energy 
sumrvion, energy as a factor limiting growth, need for use of new and 
ewab.e energy sources, Socio-economic impacts, Rural development. Poverty 

lcviaiion, Lrnployrncnt: Security of supply and U!>~. Em ironmental and ethical 
ems, Economical aspects of renewable energy systems vs large hyd-o and 
al power projects. 



n~gested reading references 

• Bani P. Banerjee, Energy and the Environment in India. Oxford University 
Press. New Delhi. 

• G. D. Rai. ;\f on- conventional Sources of Energy, Khanna Publishers, Delhi. 
• Gopa] kumar, Energy Independence Vision of a Hybrid, Unbound Future. 

Deep and Deep Publications Pvt. l.td .. New Delhi. 
• D. K. Asthana, Mcera Asthana, Environmeni Problems and Solutions, 

Chand and Company Lrd .. N~,,.,. Delhi. 
• Abdul \1ubccn, t-.1. Emran Khan. \1. Muzalfarul IIasan, Fnergy and 

Environment, Anarnaya Publishers, New Delhi. 
• Upendcr Pandel. M P. Paonia, Energy Technologies for Sustainable 

Development. Prime Publishing, Ghaziabad (uP). 
• Renewable Energy Sources and Emerging Technologies, Kothari D.P. and 

Singal K. C. New Arrivals - Pill: 2 edition (2011) 
,. Other relevant books also be used. 



RE-102 Renewable energy sources and technology 

Cnit r 
on-conventional energy sources: 

Introduction to Non-conventional energy sources. Solar energy. Wind 
cnergj /power, Energy from biomass and biogas, Ocean energy . Wave energy. 
lidal energy power. Geothermal energy. Hydrogen energy. Thermo-electric 
powa, Fuel cell. Magneto-Hydro-dynamic (MHD) generator. 

Pnit ll 
Renewable and Non-renew able energy sources: 

Renewable (Non-conventional) energy sources. '\!on-renewable energy 
urces, Alternative energy sources, Energy Scenario in India context, 

Elcctricityffcncration from Non-conventional energy sources, Impact on 
environment, Fuels. Classification of fuels, Solid fuel<; .Liquid fuels, Gaseous 

ls. 

nit ftJ 
..:ular 1 hcrmal Technologies: 

iolar Thermal Energy S) stems: Absorption and Radiation, Heat Gain and 
Loss, Solar Cooking Systems .Principle of Cooking, Cooking by Boiling. Speed of 

eking, Energy Required for Cooking, Types of Solar Cooker, Solar Distillation 
ystem Distillation: Naturnl Process for Purifying Water . 

Cnft 1\' 
\Vfod Ener~: 

Wind Flow, Motion of Wind, Vertical Wind Speed Variation.Distriburion of 
,Vind Speeds, Power in the \\ ind. Conversion of Wind Power: Wind Turbine, 
fficiency of Wind Power Conversion: Cp, Types of Wind Turbines, Components 
f 3 Wind Turbine, Worldwide Wind Installations Wmd Turbine Sizing and 
ysterns Dcsign , Energy Derived from a Wind Turbine, 
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..... ut?,gested reading referene 

• Renewable Energy Technologies: A Practical Guide for Beginners. Chetan 
Singh Solanki, PHl[School Books (2008) 

• Fundamentals of Renewable Energy S) stems Paperback - D. Mukherjee, 
cw Age International Publisher; First edition (2011) 

• Renewable Energy Sources and Emerging Lcchnologies, Kothari D.P. and 
"ingal K. C, '-le\\ Arri\',ils- PHI; 2 edition (2011) 

• G.D. Rai, Non- conventional Sources of Energy, Khanna Publishers, Delhi. 
• Other relevant books also be used. 



RE-103 Solar energy 

Unit J 
olar Radiation 

Solar radiation: extra-terrestrial and terrestrial, Radiation measuring 
instruments Radiation measurements and prediction 

Unit H 
Ba,ici. of Solar Thermal Conversion 

'olar thermal conversion: ba . sics, Flat place collectors-liquid and air type. 
ry of flat plate collectors, Selective comings 

,t Ill 
ar thermal systems and applications 

Advanced collectors: ETC. Solar Pond. 
centrators, Solar water heaters, Solar dryers. 
a, conversion systems 

oncenrrators: optical design of 
olar stills. Economics of solar 

ii I 
r thermal Energy conversion 
Solar cooling and refrigeration, Thermal storage, Conversion of heat into 

chanical energy, Activ e and passive: heating of buildings. Solar thermal power 
eneration 

J!gcslcd rcadina references 

Ioswami DY. Kreith F. Kreider Jf. Principles of Solar Engineering, Taylor 
& Francis, 19<J9 

• Tiwari G~. Solar Energy. Fundamentals design. modeling and Applications 
'l'arosa. 2002 

• Duffie JA. Beckman \VA. Solar Engineering of Thermal Processes. John 
Wih!y, 2006 

• Kishore VVN. Renewable Energy Engineering and Technologies, TCRI, 
2009 

• Other relevant books also be used, 



RE-104 Functional English & Communication Skill 

IT-I 

Crammar.- Determiners, Tenses, Defining a Verb, Chief forms of a Verb. 
l'cnsc and Time. Further Division of Tenses, Active - Passive Voice, 
Introduction. Defining the Voice. Some General rules regarding the change of 
voice, Medals & Auxiliaries. 

''T-U 

Business Letters; lruroduction, Functions of a Business Letter, Inward 
Structure I Layout of a Business Letter, Ocher Important Pa11s of Business 
Letter, Outward appearance of a business letter. Arrangement Styles. Salient 
l eatures of a Business Letter. Legal Aspects of a business Leners, Kinds or 
Business Letter, Inquiry and Reply Order and Reply Cancellation of order 
Complaint /Adjustmeru Sales Letter. 

llNI'f.111 

Report \\•'riting: Introduction, The Nature of a Report, Functions of a Report, 
Preparing a Report, Types of Reports, Business report, Press report.Job 
Application / Resume Writing 

'JT.(V 

Conversation Skills: Conversations based on every <la), situation / Dialogue 
Writing. Iruroduction, Nature of Conversations. Purpose of conversation, 
Guidelines for Eflective Conversation Skills, 

UNlT-V 

ummunicutien Skills: Communication - Meaning, Features & Process, 
Verbal & Non - Verbal comm. Verbal, Oral Communication. Written 
Communication. '\'on - Verbal, Body language, Space, Para language Others, 
Group discussion skills, Meaning, Characteristic, Do 's & Don 'ts. Relevance, 
vloderating a group discussion, Presentation skills meaning, Planning a 
presentation skills, Preparing a presentation skills. Delivering a presentation 
skills. Presentation skills, Public Speaking, Meaning. Essential of effective 
public speaking. Facing Interviews, Importance. Do's & Donts 

8 
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u~geskd reading references 
• Recommended Reading: Alexander, Michael. A History of English 

Literature. Basingstoke Hampshire: Palgrave Macmillan, .2000 
• Birch, Dinah ed. The Oxford Companion to English Literature, Oxford: OUP, 

2009 
• Sanders, Andrew. The Short Oxford History of T:.nglish Literature, Oxford: 

)UP, 2004 
• Widdowson, Peter . The Palgrave Guide to English Literature and its 

Contexts 1500-2000. 
• Basingstoke Hampshire:Palgravc vlacmillan. 2004 
• Rain and Martin English grammar book. 
• Ocher relevant books also be used. 
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RE-105 Practical and Project work (Semester -1) 

A. 
1. 
2. 
...• 
.) . 

4. 
5. 
6. 

Design and construction of 
Box type solar cooker 
Solar distillation plant 
Biomass densification i.e. pelletisation, briquetting and cubing machine, direct and 
.indirect solar drver ., 

KVIC biogas plant 
Oeenbaudhu hiogas plant 
Biomass gasifier 

7. Biogas appliances 
8. Improved cook stoves 
9. Wind energy Conversion Devices 
l 0. Solar water heater and solar dryer 

Case Study related to Techno - economics of different Renewable energy device. 

B. List of Required Equipment 
• Automobile flue Oas Analyzer 
• Automatic moisture analyzer 
• Bio diesel pilot plant with stratification unit 
• Forced Convective and Microwave dryer 
• Hydrogen gas set and testing unit 

{ 10 
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SEMESTER - II 



RE-106 New Energy Resource 

Unit J 
F.ntrg) Resou recs 

ced of energy systems and materials, Application to supplement and 
expedite energy conservation efforts, Addressing environmental concern. 
'uitahi!it~ as COM .. Hydrogen energy- Basics of Hydrogen Energy, Production 
methods, Storage and transportation. Applications, Fuel Cell working, Basic 
ihcrmody namic and electrochemical principles, Classifications. Applications for 
power generations. 

Lnit JI 
Ocean and Geothermal Energy 

Ocean energy- Ortgin.Types of geothermal energy sites, Geothermal 
Power plants, Ocean energy resources, Ocean energy routes, Ocean thermal 
energy conversion, Wave energy conversion, Tidal energy com ersion Geothermal 
Energy- Origin, T) pcs of geothermal energy sites, Geothermal Power plants 

Unit HI 
Magnetohydrod,•namic ('.VIHO) Clllll"g)' conversion 

Principle or operation, Classifications. Features of Ml-ID Systems, Magnetic 
and Electric Storage System-Super conducting magnetic energy storage (~MES) 
systems, Capacitor and super capacitor 

',_;. t\f 

lecrrochemical Energy Storage System 
Batteries. Types,\\ orking principles, Role of carbon nanotubes in electrode 

.,uggestcd reading reference 

• Naray an R. Biswanathan .13. Chemical and Electrochemical Energy Systems, 
University Press (lndia)Ltd. 199.8. 

• J \V Tv, 1deJI & A D \,\•'cir, Renewable Energy Resources, ELBS, 2006 
• Tiwari fjJ',, Ghoshal .\lK. Fundamemal of Renewable Energy Sources, 

l\arosa. 2007. 
• Other relevant books also be used. 
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RE-107 Solar photovoltaic technology 

Unit-I 

Basics of Solar Photovoltaic 
Principle of photovoltaic conversion, I cchnology for fabrication of 

photovoltaic devices 

t nit-II 

Solar Photovoltaic energy conversion and utili7ntion 
Photov ol!aic power generation systems. Off-grid systems. Grid connected 

ysicms, Organic solar cells. Electrochcniical energy storage: Baueries. Economics 
of solar photovoltaic systems. 

Unil-IU 

Power electronics for Photovoltaic systems 
Off-grid power control and management systems. Grid-connected power 

control and management systems 

Unit-Iv 

Solar Photocatalyst 

.olar photocatalysis: mechanism. Kinetics. Nano-catalysrs: system design. 
Performance parameters, Applications of solar photo-catalysis 

. .,uggt>Stcd reading references 

• Solar Photovoltaics: Fundamentals, Technologies and Applications, Chetan 
Singh Solanki PHJ; 3 edition 2015 

• Solar Photovoltaic Technology and Systems: .A Manual for Technicians, 
I'rainers and Engineers, Chetan Singh Solanki PHl ( I January 2013 l 

• Science & Technology of Photovohaics P Jayrama Reddy, BS Publlcaricns 
.CRC Press 1010 

• from Sunlight to Elcctriciry: A Practical Handbook on Solar Photovoltaic 
Applications. Suneel Deambi, TI1e Energy and Resources Institute, l'ER1 (30 
January 2009) 

• Other relevant books also he used. 



RE-108 Energy management and auditing 

Unit J 
Energy and its various form 

Commercial and Non-commercial energy. primary energy resources, 
commercial energy production. Energy pncrng, energy security, energy 
conservation and its importance. Electricity tariff. load management and maximum 
demand control. Thermal energy contents of fuel. heat capacity. sensible and latent 
hem, heat transfer. Srochiometric air-fuel ratio. Flue gas analysis 

Unit 2 
Energy management and auditing 

Concept of energy management prograrnme . Energy auditing serv ices: basi 
components of an Energy audit, types of energy audit. Industrial. commercial and 
residential audit planning. Understanding energy costs, bench marking, energy 
performance index, understanding energy used pattern, system efficiencies, input 
energy requirements optimization, Fuel & energy substitution, Energy 
conservation act and its features, Duties and responsibilities of energy managers 
and auditors, Energy audit instruments/ tool 

Unit J 
EncrgJ Action Planning 

Energy management S} stems, Management cornmiunem and energy 
conservation policy, Energy performance assessment: Darn collection and 
management, analysis of data. baseline, and benchmarking, Estimation of energy 
sav ings potential, Action planning, training planning. 

Unit 4 
Financial and Project Mana~Cllll"nl 

financial analysis techniques . simple payback period, return on investment, 
net present value, internal rate of return, cash no" s and sensitivity analysis, 
Financing. options, energy performance contracts and role of bSCOs.. Project 
definition and scope. Technical design and Financing. Project planning techr.iqucs; 
Pjl..t and PERT. case studies 



uggested reading references 

• General Aspect of Energy Management and Energy Audit, ~OIO. BEF Guide 
book 

• Energy Efficiency in Thermal Utilities, 2010, BEE guide book 
• Energy Efficiency in Flcctrical Utilities, 2010, BE£ guide book 
• 'I urncr \\'C'. Energy Management Handbook, Sth Edition. The Fainnont 

Press, 2.00S 
• Capehart. Turner. Kennedy. Guide to Energy Management. Fifth Ed. The 

Fairmount Press. 2006. 
• r humann. Younger. Handbook of Enerro Audit. Sixth Ed. The Fairmount 

Press, 2003. 
• Thumann, Mehta. Handbook of Energy Engineering. Fifth Ed. The 

Fairmount Press, ~001 
• C xhcr relevant books also be used. 
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damental of Computer & Information Technology 
nit- 

Bootin~ Procedure:- Introduction to Computers. Characteristics, 
P-)ccssing Cycle. History and Generations of Computers. 
ication of Computer by Processing, Capabilities, Micro, vlini, 

nirarne and Super, Computers, Layered Approach of Operating System., 
ing process. software and Types of Software. Hardware and Peripherals 

~nit-II 
.\ ord Processing C.\ing Ms Word:- lntroduction to Word, Font, Paragraph, 
Style, Editing. Pages. tables. Illustrations. bookmark. hyperlink, Header. 
tooter. Text, symbol, Page layout ribbon. loot. l\ote End note. Caption 
Mail mergc., Spell check. comments. Document View, ShO\\ Hide, Zoom, 
Window and Office. Button Options, Priming documents. Password 
Protection 

Unit-I] I 
~ H.tl:- Sheet I nrroduction, Selecting TO\\., column, 
d Formula bar. Cell Referencing - Relativ e. 

lute, Mixed •• Calculative Examples like salary sheet, mark, sheet etc .. 
irional forrnauing, inserting. deleting, Row or column. Cl'II. Changing 

heignt .. md "idth, Ph ot table and, Pivot chart. types of di ffereru chart, 
editing, Charts, Print Preview and Page Layout, Useful, Functions from 
Function Library. Darn sorting and subtotaling. filter, protecting sheet. 

Unit-IV 
Presentation Using Ms Power Point:- Inserting new slide, different layout 
of slide, Inserting date, slide number. movie. sound. object. header footer. 
Designing slide. theme and background. custom animation. slide transition 
Rehearse timings, slide show , Setup slide, show, hide slide. different view 
of slide, Use of slide master, Printing handout, slide etc. 

Llnit-V 
Internet:- Introduction LO Internet, Use of Internet. Applications of Internet, 
World wide web (web page, web site., web client and web server). Web 
brow sers, Search engines, Email, Biogs and forums, Social media and 
chatting. £-c:ommerce, FTP. Bookmarks, Internet Search, Basic search. Tips 
and l ricks for search. IP addressing. HT1v11 .. 

15 



u~gcst~il reading references 
• Anurag Seetha, '·Introduction to Computers and Information ·1 cchnology", 

Ram Prasad & Sons, Bhopal. 
• S.K.Basandra, "Computers Today". Galgotia Publications. Alexis Leon 

Mathews Leon, ·· r undarnentals of Information technology ··. Vikas 
Publishing House. New Delhi. 

• UOS Quick reference by Rajeev Mathur, Galgotia Publications 
• Linux Complete by BPB Publications Peter Norton Complete Guide to 

Linux b) Peter Norton, Techmedia Publications 
• Level vlodulc 1\1 1.1 Information technology by Khanna Book Publications, 

, ~rn Delhi • \\ indows XP Complete Reference. BPB Publications 
• Windows XP Complete Reference . .OPB Publications MS Office XP 

complete APR publication 
• :.\llS Windows XP Home edition complete, BPB Publications I.T. Tools 

and Applications, A. Mansoor, Pragya Publications 
• Ms Office XP complete BPB publication ISBN 8 l - 7656-564-4 • Ms Access 

_(102 fast&easy by Faithe Wempcn PHI .ISBN 81-203- 1893 
• Vb.Net Programming Alack Book By Steven Holzner -Dreamtech 

Publication 
• Mastering Vb.Net By Evangelos Petroutsos- Bpb Publications 
• Introduction To .l\et Framework-Worx Publication 
• Other relevant hooks also be used. 
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RE-110 Practical and Project work (Semester - II) 

A. Green Technologies 

I. Fabrication and evaluation methods of solar cells 
2. study of VI characteristics of solar PV system 
3. Performance evaluation of solar PV pumps for lighting powe 
4. Study of rv1HLJ generation system details 
5. Study of thermo ionic power conversion systems 
6. Study of different batteries used in PV system and identification the defects 

in biogas plant and its repair. 

B. Carbon Credit 
Case study related to CR and CDM 

C. Waste Recycling and Resource Recovery System 
Incineration, Bio-methanatiou, direct combustion and recycling methods 

List of Required Equipment 
• Solar Air condition test ring 
• Solar Thermal Training Cart 
• Solar Photovoltaic Training Cart 
• F.ncrgy Audit Kit for industrial application 
• F.ncrgy methods for domestic and industrial application 
• On line venture meter, Orifice meter, Pitot tube meter and other flow meter. 
• Structural Mechanics Apparatus (Complete set) Single Cantilever, Cantilever 

with four Members, Simple Roof Truss, Roof Truss with Angled Tie Rods, A 
Composite frame work, King Post Roof truss, Standard Roof Truss, Roof Truss 
with Loads or standard Roof Truss, Mansard Roof Truss, Island Roof Truss, N 
Type Girder, Warren Girder, Framed Arc and North Light Roof Truss. 
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