INDUSTRIAL WASTE TREATMENT (CE 2859)
I. General 
Effect of discharge of industrial wastewaters on streams, land and environment. Importance and scope. Problems involved in treatment. Variation in quality and quantity of industrial wastewaters.

II. Standards & Criteria 

Indian standards for discharge of treated wastewaters onland, into municipal sewer and natural water courses.

III.  Sampling of Wastewaters

Representative sample. Grab and composite samples.

IV. Effluent Quality and quantity 

Approaches to minimization - good housekeeping, equalization and neutralization by mixing of different effluent streams; recycling of wastewater streams. Process modifications in terms of raw materials and chemicals used. Treatment of industrial wastes, Removal of dissolved & suspended solids, Organic waste treatment processes, Sludge treatment & handling. 
V. General Approaches to Planning of Industrial Wastewater Treatment and Disposal
Equalization & proportioning, Neutralization

Treating different effluent streams separately

Treating different streams jointly after missing them partly of fully

Including/excluding domestic wastewater along with the industrial waste

Treating industrial wastewaters along with town waste.

VI. General Approaches for Handing and Treatment of Specific Characteristics of Industrial Wastewaters
Stream Water Quality, Do Sag Curve etc. Approaches for treating wastes having shock loads, colours, toxic metal-ions, refractory substances e.g. ABS and other detergents, growth inhibiting substances such as insecticides, high concentration of nutrients (N,P,K etc.), oil and grease, suspended solids, BOD., hot wastes, wastes with acidity, alkalinity, etc.

VII. Process Glow Diagrams, Characteristics and Treatment of Various Industrial Wastes
Industrial wastes of pulp and paper, textile, tannery, food, canning, sugar mill, distillery, dairy, pharmaceutical, electroplating etc.


Reference 
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   Open Electives – II 
HUMAN VALUES
(HS2812)
The objectives of the course is an exploration of human vales which go into making a ‘good’ human being, a ‘good’ human society and a ‘good’ life. The context is the work life and the personal life of modern Indian professionals. The course has been taught for two years as an elective course to B. Tech. Part – III students of IT-BHU.
1. The value-crisis in the contemporary Indian Society.

2. The nature of values: The value spectrum for a ‘good’ life.

3. The Indian system of values.

4. Material development and its values: the challenge of science and technology.

5. Psychological values: integrated personality; mental health.

6. Societal values: the modern search for a ‘good’ society; justice, democracy, rule of law; values in the Indian constitution.

7. Aesthetic values: perception and enjoyment of beauty.

8. Moral and ethical values; nature of moral judgments; canons of ethics; ethics of virtue; ethics of duty; ethics of responsibility.

9. Work ethics; professional ethics.

10. Spiritual values; different concepts; secular spirituality.

11. Relative and absolute values.

12. Human values: humanism and human values; human rights; human values as freedom, creativity, love and wisdom.

13. Management by values: professional excellence; inter-personal relationships at work place; leadership and team building; conflict resolution and stress

management; management of power.
STEEL STRUCTURES II
I. Moment-resistant Connections

Connections for frames, brackets.
II. Industrial Buildings
Loads, General arrangement and stability considerations, Design of purlins, roof trusses, industrial building frames, gantry girder and bracings.
III. Bridge 

Plate girder and truss bridges, General arrangement, Design loads for highway/railway bridges, Design of truss bridge for railway loading.

IV. Tanks

Cylindrical tanks, Pressed steel tanks, Staging’s for tanks.
V. Towers
Transmission line towers, Microwave towers, Design loads, Classification, design procedure and specifications. 
VI. Plastic methods

Analysis and design of beams and trames.
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TRAFFIC ENGINEERING (CE 2863)

I. Introduction 

3E’s of traffic Engineering, Special problem due to mixed traffic and other conditions in developing countries, Concept of PCU.

II. Traffic Characteristics 

Road user characteristics, Vehicular characteristics, Traffic flow characteristics, Capacity, Traffic studies, Volume, Spot Speed, Speed and delay, Origin and destination, Parking and accident.

III. Traffic Facilities Design 

Design of intersections-Rotary intersections, grade separated intersection, design of off-street parking facilities. 

IV. Traffic Operations and Safety

Traffic regulations, Controls on vehicles, Drivers and flow, One way street tidal flow operation, priority for high occupancy vehicles, Traffic control devices, Signs, Signals, Islands and markings, Design of isolated traffic signals by IRC method, Analysis of traffic accidents, Highway lighting, Effect of road conditions and road geometrics on traffic safety, Traffic safety awareness.

V. Traffic and Environment 

Pollution problems of cities, Noise pollution, Air pollution, Vibration, Environmental Impact Assessment, Mitigative Measures.
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WATER RESOURCES ENGLISHED II
I. Regulation Works
Falls, classification of falls. Design of falls, distributory head regulator and cross-head regulator, escape, bed bars.
II.  Cross-Drainages Structures 
Necessity of cross-drainage structures, their types and selection, comparative merits and demerits, designs of various types of cross-drainage structures-aqueduct, syphon aqueducts, superpassage, syphon, level crossing and other types.
III. Diversion Headworks

Selection of site and layout, different parts of diversion headworks, types of weirs and barrages, design of weirs on permeable foundation, silt excluders and different types of silt ejectors.
IV. Dams 

Suitable sites, different types, principles of design of straight gravity and earth dams, mass concreting of dams.

V.  Spillways 

Spillway capacity, flood routing through spillways, different types of spillways and gates, energy dissipation below spillways.
VI.   Hydro-Power Plants
General features of hydroelectric schemes, elements of power house structure, selection of turbines, draft tube and setting of turbine, cavitation.
VII. Ground Water

Occurrence and distribution of ground water, aquifers, movement of ground water, Darcy’s law, safe yield and of a basin, steady flow towards well in confined and unconfined aquifers, well losses and specific capacity of well, ground water quality and ground water budget, types of wells, construction and design of wells – screens, and gravel packs, pumping equipment.
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