ENERGY FROM WASTE

VIl Semester: CE | ECE | CSE | IT | AERO | MECH

Course Code Category Hours / Week | Credits Maximum Marks
L| T P C CIA SEE | Total

AEE551 Elective 3 _ _ 3 30 70 100
Contact Classes:45 Tutorial Classes: 15 Practical Classes: Nil Total Classes: 60

COURSE OBJECTIVES:
The course should enable the students to:

I.  Understand the principles associated with effective energy management and to apply these principles in the
day to day life.

1. Develop insight into the collection, transfer and transport of municipal solid waste.

I11. Explain the design and operation of a municipal solid waste landfill.

IV. Evaluate the main operational challenges in operating thermal and biochemical energy from waste facilities
and device key processes involved in recovering energy from wastes.

COURSE OUTCOMES (COs):

CO 1: Identify different sources of solid waste and characteristics of municipal solid waste.

CO 2: Classify the methods in disposal of solid waste and the emission of gases, leach ate from
landfills.

CO 3: Understand Biochemical conversion of biomass for energy application, Bioenergy systems and
process integration.

CO 4: lllustrate sources of thermo chemical energy generation and understand Biochemical conversion
of biomass for energy application

CO 5: Understand the global scenario of environmental concerns and health hazards by the generation
of E-waste.

COURSE LEARNING OUTCOMES (CLOS):

1. Apply the knowledge about the operations of Waste to Energy Plants.

Understand physical and chemical analysis of municipal solid wastes and apply them for a management

system that will be set up.

Analyze the various aspects of Waste to Energy Management Systems.

Design a compost facility, incineration facility and make site selection for a landfill.

Explain the hierarchical structure in solid waste management and a requirement for an integrated solution.

Use Geographical Information System for landfill site selection that takes place in Solid Waste Management

Plan.

7. Collect required data for a Solid Waste management Plan and edit the collected Data set up Solid Waste
Management Plan.

8. Understand Biochemical conversion of biomass for energy application, Bioenergy systems and process
integration.

9. Discuss Thermo chemical conversion of Biomass for energy application.

10. Understand the concept of bio-mass Briquetting and its advantages.

11. Evaluate the subject from the technical, legal and economical points by learning of all terms related to
general solid waste management.

12. Use multiple criteria decision making systems for an optimum and sustainable integrated solid waste
management system based on entire data.

13. Apply the knowledge in planning and operations of waste to Energy plants.
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14. Examine the technical points that are required to set up a solid waste management system.
15. Apply the legal legislation related to solid waste management.

16. Encourage students to organize recycling events and waste audit.

17. Discuss the growth of electrical and electronics in waste to energy industry in India.

18. Summarize government regulations on E-waste management

19. Explain need for stringent health safeguards.

20. Understand need for stringent health safeguards and environmental protection laws of India.

UNIT- | INTRODUCTION TO WASTE AND WASTE PROCESSING Classes: 08

Solid waste sources solid waste sources, types, composition, properties, global warming; Municipal solid waste:
Physical, chemical and biological properties, waste collection and, transfer stations, waste minimization and
recycling of municipal waste, segregation of waste, size reduction, managing waste, status of technologies for
generation of energy from waste treatment and disposal aerobic composting, incineration, furnace type and
design, medical waste / pharmaceutical waste treatment technologies, incineration, environmental impacts,
measures to mitigate environmental effects due to incineration .

UNIT - Il | WASTE TREATMENT AND DISPOSAL Classes: 10

Land fill method of solid waste disposal land fill classification, types, methods and sitting consideration; Layout
and preliminary design of landfills: Composition, characteristics, generation, movement and control of landfill
leach ate and gases, environmental monitoring system for land fill gases.

UNIT - 111 | BIO-CHEMICAL CONVERSION Classes: 09

Energy generation from waste bio-chemical conversion: Sources of energy generation, anaerobic digestion
of sewage and municipal waste, direct combustion of MSW-refuse derived solid fuel. Industrial waste, agro
residues and anaerobic digestion.

UNIT - IV | THERMO-CHEMICAL CONVERSION Classes: 10

Biogas production, land fill gas generation and utilization, thermo-chemical conversion: Sources of energy|
generation, gasification of waste using gasifies briquetting, utilization and advantages of briquetting,
environmental benefits of bio-chemical and thermo- chemical conversion.

UNIT -V | E-WASTE MANAGEMENT Classes: 08

E-waste: E-waste in the global context: Growth of electrical and electronics industry in India, environmental
concerns and health hazards; Recycling e-waste: A thriving economy of the unorganized sector, global trade

in hazardous waste, impact of hazardous e-waste in India; Management of e-waste: E-waste legislation,
government regulations on e-waste management, international experience, need for stringent health safeguards
and environmental protection laws of India.
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