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1. [bookmark: _Toc124573386]Introduction  
Textile Chemical Process Engineering degree program underlines the fundamental principles of fibre/polymer science and analysis, yarn and fabric manufacturing and characterization, processing and finishing of textile materials, dyeing and printing of textiles. The program is highly relevant to many of the fibre, dyeing/printing/finishing, retail and textile processing industries, as well as environmental and related science. The program is aimed at creating well-qualified Engineers with adequate knowledge in the area of principles of fibre/polymer science and analysis, yarn and fabric manufacturing and characterization, processing and finishing of textile materials, dyeing and printing of textiles who can be actively engaged in the planning, development and management of textile chemicals and process Engineering projects. The student will have gained a deepened knowledge about textile fibres physical and chemical structure and properties, the structure-property correlations and manufacturing of yarns and fabrics, basic principles of processing, colouration and finishing of textile materials and product design and development. The program also gives deepened knowledge about the applications of technical textile as industrial product. This program addresses the advancements in science and technology as well as the applicable technology of manufacturing in relation to processing and analysis of textile materials. Currently there is no any public higher institutions host Textile Chemical Process Engineering as undergraduate programs and no new graduates join this sector. So as a new program for the country, it has been required to evaluate the new graduates required competency by the stakeholder who hires them. One of the recommended strategies is the implementation of university exit examination for prospective graduates to tackle this problem. 
University Exit Exam is a standardized comprehensive curriculum-based test which is designed to assess if students have achieved the minimum competence that was stipulated in the graduates’ profile. The implementation of exit examination is related to improvement of the quality of higher education. The feedback from the results of exit examination is expected to be contributory for institutional and program improvements. This draft document is aimed to present the major focus areas which should be included in the preparation of Exit Exam for Textile Chemical Process Engineering graduates.
0. [bookmark: _Toc124573387]Significance of test Blueprint Preparation 
The construction of a test blueprint is typically chosen to aid in the formation of a test that is representative, widely sampled, and composed of the entire knowledge domain expected of Ethiopian higher education students upon the completion of their study program. The specific objectives of test blueprint are to:
1. Facilitate the construction of a representative and balanced test items for the selected courses in accordance with the competencies identified. 
1.  Guide test developers or writers to write or set appropriate test items. 
1. Appropriately reflect key course goals, objectives and the material learned or covered during the instruction period; and 
1. Include the appropriate item formats along with the knowledge and skills being assessed.
0. [bookmark: _Toc124573388]Expected profile of the Graduates
A graduate Textile chemical process Engineer is expected to have:
1. An ability to apply knowledge of polymer and fiber science in specialized areas related to textile processing industries. 
1. An ability to judgmentally analyse and interpret data in major textile preparatory and process Engineering areas.
1. An ability to analysis and designs a system, components, or processes to meet desired needs within realistic constraints such as technical, economic, environmental, social, political, ethical, health and safety, constructability, and sustainability, in major textile chemical process Engineering areas. 
1. An ability to identify, formulates, and solves textile chemical process engineering problems in major textile process control engineering areas.
1. To conduct experiments, basic and applied research in relation to textile chemicals process industries to solve various technical, organizational and social problems.
1. An ability to use the techniques, skills, modern Engineering tools and software necessary in major textile chemical process Engineering areas.
1. An understanding of professional practice issues such as textile business management, textile plant administration and interactions between the development, design, and textile chemical processing professions.
1. An ability to communicate effectively, in oral and written schemes.
1. An understanding of professional and ethical responsibilities of Textile chemicals process Engineers.
0. [bookmark: _Toc124573389]General Objective
The national public administration exit exam shall have the following objectives 
1. To produce skilled and capable manpower to the national and international market
1. Evaluating students’ educational achievement in major areas of textile chemical process engineering 
1. Ensuring that the graduation profile of textile chemical process engineering curriculum has achieved at least common standards of acquaintance and practical skills 
1. Improving public trust and confidence in textile chemical processing administration activities of professionals 
1. Facilitating the efforts of students to revise the core learning outcomes of the courses covered by the exit examination 
1. By implementing the competency-based exit exam across the country, it will be possible to ensure that every Textile Chemical Process Engineering graduate meets the standards of the labor market and is employable.
1. Fostering competition among Ethiopia's departments of leather product engineering in order to motivate them to pay proper attention to the national standard.
0. [bookmark: _Toc124573390]Specific objective
1. [bookmark: _Hlk124570546]To provide the basic knowledge on the fundamental concepts of polymers and polymer manufacturing principles, polymer processing methods and analyze the structure and properties of polymers
1. [bookmark: _Hlk124570890]To provide the basic knowledge on classification of textile fibers for different natural and man-made textile fibers as well as its production/manufacturing processes. structure, properties and applications of different textile fibers 
1. To provide the basic knowledge on fundamental principles in manufacturing of yarns and fabrics manufacturing by weaving and knitting technologies from different kinds of fibers
1. To provide the basic knowledge on the design and structure of yarns and fabrics from different kinds of fibres and their mechanism mechanisms
1. To provide the basic knowledge on the importance of technical textiles and methods of select raw materials for technical textiles.
1. To provide the basic knowledge on the manufacturing process of technical textiles and the field application.
1. To provide the basic knowledge on the fundamental concepts, principles and mechanisms in pretreatment chemical processing of textile materials and chemistry of different kinds of textile materials
1. To provide the basic knowledge on the dyeing of natural fibres, yarns and fabrics while classification, structure and properties of natural dyestuffs are delivered.
1. To provide the basic knowledge on the methods, mechanisms and principles involved in dyeing of man-made and blended textiles 
1. To provide the basic knowledge on different types of textile dyes, chemistry of (dyes, pigment and intermediates) and their auxiliaries in textile processing
1. To provide the basic knowledge on the mechanisms of auxiliary action and the mechanisms of dye synthesis in textile processing 
1. To provide the basic knowledge on the chemistry of print paste components, principles of printing styles design on fabric and rheological characteristics 
1. To provide the basic knowledge on the finishing of textile materials, different methods of application techniques and mechanisms involved in finishing of textile materials 
1. To provide the basic knowledge on the mechanics of textile machinery and understand textile wet processing machineries. 
1. To provide the basic knowledge on the design, working principles and maintenance of dyeing, printing and finishing machines.
1. To provide the basic knowledge on general quality aspects and working principle of testing of fibers, yarns, intermediates, fabrics and finished textile materials.  
1. To provide the basic knowledge on the method of test analysis and interpretation of test results according to criteria of standard quality requirements of textile products based on ISO, AATCC and ASTM
1. To provide the basic knowledge on the process control techniques, quality assurance and reliability of finished textile products in textile processing 
1. To provide the basic knowledge on the basics of color measurement, color scales and color order systems 
1. To provide the basic knowledge on the principles of color communication, design of color measurement instruments and the theory of recipe prediction
1. To provide the basic knowledge on the environmental challenges in textile processing and causes of pollution and its nature
1. To provide the basic knowledge on the principles of waste management systems.


1. [bookmark: _Toc124573391]Themes developed for test blueprint
[bookmark: _Toc124557719]Table 1: The proposed themes and courses for exit exam Blueprint
	Course Theme
	Courses
	Course Code
	ECTS

	[bookmark: _Hlk124255848]Textile materials
	Polymer science
	Tcpe2082
	4

	
	Textile fibers
	Tcpe3081
	6

	
	[bookmark: _Hlk124445581]Textile manufacturing
	
	6

	
	[bookmark: _Hlk124446468]Technical textiles
	Tcpe4151
	4

	Textile pre-treatment and dyeing
	Textile pre-treatment
	Tcpe3102
	4

	
	Dyeing of natural fibers
	Tcpe3112
	4

	
	Dyeing of man-made fibers and blends
	Tcpe4111
	4

	
	Dyes and auxiliaries
	Tcpe3161
	6

	Textile printing & finishing
Textile processing machines
	Textile printing technology 
	Tcpe4121
	5

	
	Textile finishing technology
	Tcpe4123
	5

	
	Wet processing machine design and maintenance
	Tcpe4131 
	4

	Advances in textile processing
	[bookmark: _Hlk124446932]Textile testing and quality control 
	
	6

	
	[bookmark: _Hlk124447628]Colour measurement and communication
	Tcpe5171
	5

	[bookmark: _Hlk124448212]
	Environmental engineering in textiles
	TpEg5231
	5


1. [bookmark: _Toc124573392]Competencies and Learning Outcomes
Theme 1:  Competency areas in General Science and Engineering
1. Apply basic principles of forces and equations of motions under static and dynamic loading conditions.
1. Model and analyze process engineering problems
1. Apply appropriate advanced mathematical and numerical method to analyze problems related to textile chemicals process engineering areas.
1. Able to plan analyse and write computer programs for numerical methods and basic Engineering applications.
1. Apply concepts of probability and statistics to problem solving in quality control management and process engineering systems.
Theme 2: Competency areas in textile processing Materials
1. Gets basic knowledge on polymer science and fiber materials for textile process engineering projects.
1. Select suitable textile chemicals and processing materials for the perspective textile finishing and process Engineering project.
1. Develop an engineering solution for problems related to textile chemicals and related textile processing materials
Theme 3: Competency areas in textile manufacturing and processing sectors
1. Identify different manufacturing elements of polymer, fiber, yarn and fabric
1. Understand different fiber, fabric manufacturing techniques & technologies
1. Use different polymer production and fiber manufacturing systems and apply standards, principles in relation to processing elements.
1. Apply cost effective textile processing principles for textile chemicals processing areas and systems to design efficient facilities and optimize their utilization.
Theme 4: Competency areas in textile business Management and process Administration
1. Understand and apply basic management aspects of managing a textile enterprise and its processes.
1. Understands basic guideline and application of planning and management techniques/tools of textile mill projects, principles of managing a textile enterprise based on different illustrative models and strategies.
1. Understand the concepts of material management and its application in textile industry
1. Understand production planning and management in textile manufacturing industries
1. Know marketing and its activities
1. Understand how to carry out projects and project management
1. Know ISO 9000 quality management system, TQM and quality circles
1. [bookmark: _Toc124573393]Major learned Course contents
Polymer science
1. Introduction to Polymers: Fundamental Concepts of polymers.
1. Polymer synthesis and polymerization process
1. Techniques of polymerization
1. Manufacturing of Important Polymers and Polymer processing
1. Polymer Properties and Testing
Textile Fibers
1. Introduction to Textile Fibers: Historical Perspectives and its classification 
1. Natural Fibers of Vegetable origin
1. Natural Fibers of Animal Origin and Mineral Fibers.
1. Man- Made Fibers and their production process
1. Physical Properties of Textile Fibers.
1. Overview on specialty fibers: Functional and High-Performance Fibers
Textile manufacturing
1. Introduction to Yarn Manufacturing: Raw Assessment for Spinning
1. Opening, Cleaning, Mixing and Blending of Fibers
1. Carding, Drafting and Roving processes
1. Spinning process: Ring, rotor and post spinning process.
1. Introduction to Fabric Manufacturing: Weaving Preparatory Processes of winding, warping, sizing and looming
1. Basic mechanisms of weaving process and its shuttle and shuttleless loom
1. Introduction to Knitting Technology
1. Salient features of warp knitting and weft knitting
1. Structure/property of knitting fabrics and their basic construction
Technical textiles
1. Introduction to Technical Textiles
1. Structure/Property of textile materials for Technical textiles.
1. [bookmark: _Hlk124446828]Technical textiles for filtration and geotextiles
1. Selection of fabric for technical textiles
1. Technical textiles for Automotive Textiles 
1. Technical textiles for Sewing threads, Cords and Ropes
1. Other Technical Textiles
Textile testing and quality control
1. Introduction to Textile Testing
1. Fiber and yarn testing: Fiber Length, Fineness and Maturity Testing
1. Fabric Testing: Structures of textile Fabrics, Fabric strength and serviceability of fabric testing.
1. Finished Fabric Property Testing
1. Introduction to quality control
1. Textile Statistics and process control
1. Quality Control and Quality Assurance in textile processing
1. Reviewing various areas of chemical processing of textiles
1. Quality Standards and Systems
[bookmark: _GoBack]
[bookmark: _Hlk124447722]Color measurement and communication
1. Introduction color measurement and communication
1. Basics of color science and creativity
1. Basic principles of color theory and its application on textile materials.
1. Color and Society
1. Color perception and application
1. Color order systems
1. Color differences, notation and tolerance
1. Color measurement, management and control
1. Color instrumentation and recipe prediction for textiles
1. Color as Components of Design Elements
Environmental engineering in textiles
1. The environment and human impacts on the environment
1. Industrial Pollution
1. Air Pollution in Textile Industry
1. Solid waste management in textile industry.
1. Soil, thermal and radiation pollutions
1. Environmental management and its system
1. Eco-system
1. Noise Pollution in Textile Industry
Textile pre-treatment
1. Singeing and desizing, scouring, bleaching, mercerization, combined Pretreatment processes, 
1. Pretreatments of Protein fibre textiles, 
1. Preparation of synthetic fibres and blends, 
1. Novel pretreatment processes.
Dyeing of natural fibers
1. Cellulosic dyeing (Direct dyeing of cotton, Reactive dyeing of cotton, Vat dyeing of cotton,)
1. Dyeing of protein Fibres, 
1. Dyeing of natural fibers
Dyeing of man-made fibers and blends
1. Salient features of synthetic dyeing
1. Dyeing of viscose rayon
1. Dyeing with disperse dyes
1. Ionic dyeing processes for synthetic fibres 
1. Blend dyeing and mass coloration
Dyes and auxiliaries
1. The Chemistry and Properties of surfactants, sequestrants in textile processing
1. Functional classification of dyeing and printing auxiliaries
1. Fluorescent Brightening Agents, Auxiliaries associated with major dye classes, and General survey of dyes, dye intermediates 
1. Important chemical chromophores of dyes, 
1. Dye Classes for Principal Applications, 
1. Industrial pigments, commercial forms and brands, 
1. Health and safety aspects.
Textile printing technology
1. Comparison of dyeing and printing processes
1. Styles of textile printing, analogue printing methods, 
1. Digital printing
Textile finishing technology
1. Mechanical Finishing, 
1. Chemical Finishing Processes,
1. Combined finishing
Wet processing machine design and maintenance
1. Mechanism of processing machines, Machine Elements, Drives, and balancing of machines, 
1. Fiber and Yarn Processing machines, and Fabric Processing Unit,
1. Printing machines and dryers, finishing machines and Washers
1. Types of maintenance, maintenance planning and implementation, 
1. Machines problems, maintenance actions, and maintenance stores.
1. [bookmark: _Toc124573394]Competencies and Learning Outcomes
1. Competency areas in General Science and Engineering
1. Apply basic principles of forces and equations of motions under static and dynamic loading conditions.
1. Model and analyze process engineering problems 
1. Apply appropriate advanced mathematical and numerical method to  analyze problems related to textile chemicals process engineering areas.
1. Able to plan analyse and write computer programs for numerical methods and basic Engineering applications.
1. Apply concepts of probability and statistics to problem solving in quality control management and process engineering systems.
1. Competency areas in textile processing Materials
1. Get basic knowledge on polymer science and fiber materials for textile process engineering projects.
1. Select suitable textile chemicals and processing materials for the perspective textile finishing and process Engineering project. 
1. Develop an engineering solution for problems related to textile chemicals and related textile processing materials
1. Competency areas in textile manufacturing and processing sectors
1. Identify different manufacturing elements of polymer, fiber, yarn and fabric
1. Understand different fiber, fabric manufacturing techniques & technologies
1. Use different polymer production and fiber manufacturing systems and apply standards, principles in relation to processing elements.
1. Apply cost effective textile processing principles for textile chemicals processing areas and systems to design efficient facilities and optimize their utilization.
1. Competency areas in textile business Management and process Administration 
1. Understand and apply basic management aspects of managing a textile enterprise and its processes.
1. Understands basic guideline and application of planning and management techniques/tools of textile mill projects, principles of managing a textile enterprise based on different illustrative models and strategies.
1. Understand the concepts of material management and its application in textile industry
1. Understand production planning and management in textile manufacturing industries
1. Know marketing and its activities
1. Understand how to carry out projects and project management
1. Know ISO 9000 quality management system, TQM and quality circles
1. [bookmark: _Toc124573395]Construction of test Blueprint Table

2

[bookmark: _Toc124557720]Table 2: Example for the calculation of share of themes, courses and items from a course from a total of 100 test items for one program
Note: The number of items assigned in the levels of domains is based on the nature of learning outcomes/objectives.
	Themes
	Course Name
	Credit hours
	Weight of course or proportion
	Number of test items from each course 
	Learning outcomes
	Cognitive  
	Affirmative
	Total

	
	
	
	
	
	
	Remember
	understand
	apply
	analyze
	Evaluate
	create
	
	

	








Textile materials

Share = 29 items from the total
	Polymer science
	




4

	




4/20 = 0.2

	




0.2*29 = 6

	Know the fundamental concepts of polymers and polymer manufacturing principles 
	1
	
	
	
	
	
	
	1

	
	
	
	
	
	Understand polymer processing methods and analyze the structure and properties of polymers
	
	1
	
	1
	
	
	
	2

	
	
	
	
	
	Learn the testing of polymer properties and characterization of polymers by different methods
	
	
	1
	
	1
	1
	
	3

	
	
	
	
	
	Total
	1
	1
	1
	1
	1
	1
	
	6

	
	Textile fibers
	

6
	

6/20 = 0.3

	

0.3*29 = 9
	Basic classification of textile fibres and the different natural and man-made textile fibers
	1
	
	
	1
	
	
	
	2

	
	
	
	
	
	Understand principles of production/manufacturing processes of textile fibres 
	
	1
	1
	
	
	
	
	2

	
	
	
	
	
	Understand the chemistry of textile fibers, and structure and the properties of textile fibres 
	
	
	
	1
	1
	1
	
	3

	
	
	
	
	
	Know the end-use applications of different textile fibers
	
	
	1
	
	
	
	1
	2

	
	
	
	
	
	Total 
	1
	1
	2
	2
	1
	1
	1
	9

	
	Textile manufacturing
	




6
	




6/20 = 0.3

	




0.3*29 = 9

	Know the fundamental principles in manufacturing of yarns from different kinds of fibres
	1
	
	
	1
	
	
	
	2

	
	
	
	
	
	Detail on fundamental principles in fabric manufacturing by weaving and knitting technologies
	
	1
	1
	
	1
	
	
	3

	
	
	
	
	
	Understand the structure of yarns from different kinds of fibres and mechanisms 
	
	
	
	1
	1
	
	
	2

	
	
	
	
	
	Understand the principles of design and structure of fabrics for different applications
	
	1
	
	
	
	1
	
	2

	
	
	
	
	
	
	1
	2
	1
	2
	2
	1
	
	9

	
	Technical Textiles
	

4
	

4/20 = 0.2 
	

0.2*29 = 5 
	Know the importance of technical textiles 
	1
	
	
	
	
	
	
	1

	
	
	
	
	
	Understand how to select raw materials for technical textiles 
	
	1
	1
	
	
	
	
	2

	
	
	
	
	
	Understand the manufacturing process of technical textiles 
	
	
	
	
	
	1
	
	1

	
	
	
	
	
	Know the field application of technical textiles
	
	
	1
	
	
	
	
	1

	
	Total CP
	20
	
	
	Total
	1
	1
	2
	
	
	1
	
	5

	




Textile pre-treatment and dyeing





Share = 26 items from the total
	Textile pretreatment 
	




4
	




4/18=0.222

	




0.22*26 = 6

	Know the process sequence for preparation of different kinds of textile materials 
	1
	
	
	
	
	
	
	1

	
	
	
	
	
	Know the fundamental concepts in pretreatment chemical processing of textile materials 
	
	1
	1
	
	
	
	
	2

	
	
	
	
	
	Understand chemistry of different kinds of textile fibre impurities 
	
	
	
	
	1
	1
	
	2

	
	
	
	
	
	Understand the principles and mechanisms of preparatory processes
	
	
	1
	
	
	
	
	1

	
	
	
	
	
	Total
	1
	1
	2
	
	1
	1
	
	6

	
	Dyeing of natural fibers
	


4
	


4/18 = 0.222

	


0.22*26 = 6

	Understand the procedures for dyeing of natural fibres, yarns and fabrics 
	1
	1
	
	
	
	
	
	2

	
	
	
	
	
	Know about the classification, structure and properties of dye stuffs used for dyeing of natural fibre textiles 
	
	
	1
	1
	
	
	
	2

	
	
	
	
	
	Know the mechanisms, principles and methods of dyeing different kinds of natural fibre, yarns and fabrics
	
	
	1
	
	1
	
	
	2

	
	
	
	
	
	Total
	1
	1
	2
	1
	1
	
	
	6

	
	Dyeing of man-made fibers and blends
	




4
	




4/18 = 0.222

	




0.22*26= 5

	Understand the procedures for dyeing of man-made fibres, yarns and fabrics 
	1
	
	
	
	
	
	
	1

	
	
	
	
	
	Know about the classification, structure and properties of dye stuffs used for dyeing of man-made fibre textiles 
	
	
	1
	
	
	
	
	1

	
	
	
	
	
	Understand the methods, mechanisms and principles involved in dyeing of man-made fibre textiles 
	
	
	1
	
	1
	
	
	2

	
	
	
	
	
	Know the methods of dyeing of different kinds of blended fibre textile materials
	
	
	
	
	
	1
	
	1

	
	
	
	
	
	Total 
	1
	
	2
	
	1
	1
	
	5

	
	Dyes and auxiliaries
	


6
	


6/18= 0.333
	


0.33*26= 9 
	Know different types of textile dyes and process auxiliaries in textile processing
	1
	1
	
	
	
	
	
	2

	
	
	
	
	
	Understand the chemistry of dyes, pigment colours and intermediates 
	
	
	
	1
	1
	
	
	2

	
	
	
	
	
	Understand the mechanisms of auxiliary action and the mechanisms of dye synthesis in textile processing 
	
	
	1
	
	
	1
	
	2

	
	
	
	
	
	Know the chemistry of different kinds of auxiliaries in chemical processing of textile materials
	
	
	1
	
	1
	1
	
	3

	
	
	
	
	
	Total 
	1
	1
	2
	1
	2
	2
	
	9

	



Textile printing & finishing


Textile processing machines 
Share = 21 items from the total 
	Textile printing technology 
	



5
	



5/14 = 0.357

	



0.357*21 = 8

	Understand the procedures for printing of textile fabrics 
	1
	1
	
	
	
	
	
	2

	
	
	
	
	
	Know about the chemistry of print paste components and rheological characteristics 
	
	
	1
	
	1
	
	
	2

	
	
	
	
	
	Understand the principle of creating designs on fabrics by different printing styles 
	
	
	
	
	
	1
	1
	2

	
	
	
	
	
	Understand the mechanisms and principles involved in printing of textiles by analog and digital methods
	
	
	1
	1
	
	
	
	2

	
	
	
	
	
	Total 
	1
	1
	2
	1
	1
	1
	1
	8

	
	Textile finishing technology
	



5
	



5/14 = 0.357

	



0.357*21 = 8

	Understand the significance of finishing of textile materials 
	
	1
	1 
	
	
	
	
	2

	
	
	
	
	
	Understand the mechanisms involved in finishing of textile materials 
	
	
	
	1
	
	1
	
	2

	
	
	
	
	
	Know the different methods and techniques of textile finishing processes 
	
	
	1
	
	
	1
	
	2

	
	
	
	
	
	Understand the principles in involved in providing serviceability to textile materials
	
	
	1
	
	
	1
	
	2

	
	
	
	
	
	Total 
	
	1
	3
	1
	
	3
	
	8

	
	Wet processing machine design and maintenance
	

4
	

4/14 = 0.286
	

0.286*21= 5
	Understand the mechanics of textile machinery
	
	1 
	
	
	
	
	
	1

	
	
	
	
	
	Know the types of fibre and textile wet processing machines 
	1
	
	1
	
	
	
	
	2

	
	
	
	
	
	Understand the design, working principles and maintenance of dyeing, printing and finishing machines.
	
	
	
	
	
	1
	1
	2

	
	Total CP
	14 
	
	
	Total 
	1
	1
	1
	
	
	1
	1
	5

	


Advances in textile processing



Share = 24 items from the total
	Textile testing and quality control
	




6
	




6/16 = 0.375

	




0.375*24= 9

	Know general quality aspects of fibres, yarns, fabrics, and finished textile products 
	1
	1
	
	
	
	
	
	2

	
	
	
	
	
	Know the working principle of testing of fibres, yarns, intermediates, fabrics and finished textile materials  
	
	
	1
	1
	
	
	
	2

	
	
	
	
	
	Understand the method of test analysis and interpretation of test results
	
	
	
	1
	1
	
	
	2

	
	
	
	
	
	Describe the criteria of standard quality requirements of textile products based on ISO and ASTM
	
	1
	
	
	
	
	
	1

	
	
	
	
	
	Describe the process control techniques in textile processing 
	
	
	
	
	1
	
	
	1

	
	
	
	
	
	Understand the quality assurance and reliability of finished textile products
	
	
	
	1
	
	
	
	1

	
	
	
	
	
	Total 
	1
	2
	1
	3
	2
	
	
	9

	
	Colour measurement and communication
	



5
	



5/16=0.3125

	



0.3125*24= 8

	Know the basics of color measurement and control 
	
	1
	
	
	
	
	
	1

	
	
	
	
	
	Know about color scales and color order systems 
	
	
	1
	1
	1
	
	
	3

	
	
	
	
	
	Understand the principles of color communication and design of color measurement instruments 
	
	
	1
	
	1
	
	
	2

	
	
	
	
	
	Understand theory of recipe prediction
	
	1
	
	1
	
	
	 
	2

	
	
	
	
	
	Total 
	
	2
	2
	2
	2
	
	
	8

	
	Env’tal engineering in textiles
	
5
	
5/16=0.3125
	
0.3125*24=7
	Understand the environmental challenges in textile processing and causes of pollution and nature of pollutants 
	1
	
	
	1
	
	
	1
	3

	
	
	
	
	
	Understand principles of waste management
	
	
	1
	
	1
	
	
	2

	
	
	
	
	
	Understand the methods of pollution
	
	
	
	1
	1
	
	
	2

	
	Total CP
	16
	
	
	Total 
	1
	
	1
	2
	2
	
	1
	7

	Total Theme CP
	68
	Total
	
	
	
	
	
	
	
	100
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