ENR 3102: CLEANER PRODUCTION

Course Description

The course introduces undergraduates to Cleaner Production (CP) concepts and environmental management in process industries. The chains from raw materials through processing to outputs are considered in the context of wastes, process efficiency, waste minimisation and challenges of Cleaner Production and conservation of resources. Waste identification and minimisation, and life cycle assessment are considered. Material recycling and its potential in developing countries are discussed. Industrial Ecology and sustainable development are discussed. The Legislative and Economic aspects of Cleaner Production are considered.

Learning Objectives

By the end of the course, students should be able to: 

· Describe CP in process in manufacturing and service industries

· Explain the contribution of CP to environmental management and conservation

· Outline CP methodologies to analyse and reduce environmental impacts

· Mention numerous examples of enterprises implementing CP successfully in  developing-countries

· Explain some of the most common and useful tools of CP

· Describe and provide material flow and balance in manufacturing and service industries

· Describe how CP can be integrated into normal business practice such as technology selection, management skills training, market identification, and business planning. 

· Discuss how environmental and labour/occupational requirements may impact businesses and their clients, and how CP can help meet those requirements cost-effectively
Course outline

· Introduction: What is Cleaner Production? Industrial Environmental Management and the Principles of Cleaner Production. Waste generation and impact. Challenges of Cleaner Production. Staircase concepts of industrial environmental management. Motivation and basic concepts.

· Identification and Minimisation of Waste: Wastes in processing industries. Waste in utility systems. Emissions not evident from process flow sheets. Waste mapping within the systems. Waste avoidance, reuse, recycling and recovery. Source reduction of wastes, techniques commonly used. CP Technologies.

· Life Cycle Assessment: Life Cycle Assessment (LCA) Principles. Defining system boundaries. Data requirements for CP planning and implementation: e.g.  Regulatory information, process information, raw materials and production information, etc (Inventory data and analysis). Environmental impacts categories.  Monitoring and review of CP programmes. 
· Legislative and Economic Aspects of Cleaner Production: Policy, legal and institutional framework for CP; the role of international agencies like ILO, etc; role of lead agencies and industries, barriers to Cleaner Production Adoption. Operation Impact and cost analysis. Environmental management systems (EMS). 
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	Methods of course delivery

· Lectures

· Take-home assignments
	Mode of Assessment

· Course Work (Take home essay, Timed essay and Test)

· Final written Exam


