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Educational aims of the Programme

The chemical industry is one of the most important industrial sectors in the UK and employs large numbers of chemists and chemical engineers. There has always been a high demand for qualified graduates from each of these areas to work in the petroleum, pharmaceutical and other chemical manufacturing sectors. An increasing awareness of the environment and increasing legislation to control the degree of pollution, and to meet future energy needs, has also lead to a greater demand for chemists and chemical engineers. 
Chemistry degrees with options in Chemical Engineering have been offered at the University for nearly 50 years and the BSc Chemical Engineering and Chemistry degree builds upon this expertise and tradition and also utilises our upgraded Chemical Engineering facilities. The course builds upon a very strong Chemistry Department (around 16th largest in undergraduate numbers in England together with an RSC accredited MChem) and strong links with industry through research and enterprise activities, student placements and part-time courses. 

This course will provide highly numerate graduates with strong chemical knowledge and practical experience. It is suitable for students who do not wish to commit to becoming either a professional Chemical Engineer or Chemist until they graduate or even later and will be attractive to students who have studied Chemistry at A level or equivalent, are numerate and interested in a rewarding career. Career progression may occur through further specialism into Chemistry or Chemical Engineering at master’s level, or through direct entry into the process development and related sectors.
Most university applicants are less familiar with Chemical Engineering than Chemistry and yet there are excellent employment opportunities for graduates with Chemical Engineering experience. Enrolling for this course means that the student will not have to make a career choice between Chemistry and Chemical Engineering until graduation. 
Chemical Engineering and Chemistry graduates, as well as being knowledgeable about their own subject have also been trained in other transferable skills permitting them to proceed into other careers, including teaching, accountancy, sales, etc.

The main aims of the programme are to:

(i) instil into students an appreciation of the importance of chemical engineering and chemistry to the chemical industry and to prepare the student for a career in the industry.

(ii) provide knowledge in the branches of chemistry that are most relevant to the chemical engineer (organic, physical and analytical) and knowledge of the key areas in chemical engineering (fluid flow, heat transfer, mass transfer, unit operations, reactor design).

(iii) provide training in the safe and competent use of laboratory equipment, pilot plant and unit operation.

(iv) develop in students an ability to apply their knowledge and skills to the solution of theoretical and practical problems in chemistry and chemical engineering.

(v) develop, through an education in chemical engineering and chemistry, a range of transferable skills, including mathematical and IT skills, project management and design skills, problem solving skills and communication skills of value in chemical and non-chemical employment.

(vi) provide specialised knowledge in specific areas of chemical engineering and chemistry recognised as important by the Royal Society of Chemistry (RSC) and the Institute of Chemical Engineers (IChemE).
12
Intended learning outcomes
	Knowledge and Understanding

	Students will have knowledge and understanding of:
(1) the main branches of chemistry that are most relevant to the chemical engineer (inorganic, organic, physical and analytical) and a knowledge of the key areas in chemical engineering (materials balance, energy balance, safety, fluid flow, heat transfer, mass transfer, solid fluid systems, pilot plant operation, unit operations and reactor design). 
(2) the mathematical principles and computing modelling skills that underpin current technologies relevant to chemical engineering and chemistry. 

(3) specialist aspects of chemistry and chemical engineering (such as physical organic chemistry, retrosynthetic analysis and synthetic design, reactor engineering and design project).  

(4) a chosen area of current research which is at the forefront of the discipline through project work.
(5) the most recent developments in chemistry and chemical engineering 
(6) career opportunities, career progression and the role of the chemist and the engineer in industry. 


	Skills and Other Attributes

	 Students will be able to:
(7) interpret essential facts, concepts, principles and theories in the main areas of chemical engineering and chemistry, and develop arguments and make distinctions based upon this 

(8) describe solutions to qualitative and quantitative problems of a familiar and unfamiliar nature and discriminate between different methodologies and approaches 

(9) deploy, evaluate, interpret and generate engineering and chemical information and data 

(10) appraise, devise and implement good health and safety practice, and plan for refining and developing the resultant evaluations
(11) illustrate technical and scientific results and conclusions clearly and correctly, in writing and orally, to a variety of audiences and show an ability to both question and exemplify the results
(12) apply computers to data processing, engineering design and retrieving scientific information 
(13) critically evaluate novel problems and plan and deploy strategies for their solution using techniques of which some are at the forefront of the discipline.


	Professional Practical Skills

	Students will be able to:

(14) employ and handle chemicals and apply standard laboratory procedures safely 

(15) demonstrate the use of standard chemical instrumentation, pilot plants and unit operation facilities 

(16) investigate chemical properties, events or changes by observation and measurement, and exemplify the systematic and reliable recording of results
(17) interpret experimental results in terms of their significance and underlying theory 

(18) produce risk assessments on chemical reactions, laboratory procedures and pilot plant and unit operations, including awareness of the economic, ethical, social and environmental context 

(19) create, design and execute practical investigations from the problem recognition stage through to the evaluation and appraisal of the results 


	Transferrable/Key Skills

	Students will have:

(20) interpersonal skills, including the ability to co-operate with others and work as part of a team 

(21) numeracy and computational skills, including the use of general and specialist software 

(22) verbal and written communication skills which show the ability to summarise scientific information, interpret results, and synthesise, present and justify arguments
(23) time management and organisational skills – the ability to initiate, co-ordinate and direct programmes of work and study, including a major research project
(24) information retrieval skills, including on-line searches and primary literature research skills
(25) study skills for continuing personal development 


13 Programme structures and requirements, levels, modules, credits and awards:

The course is consistent with the University Credit Accumulation and Transfer Scheme (CATS) where modules are predominantly of 20 credits, delivered and assessed over one year. In the first year, modules are at foundation level (“F” level credits) and provide underpinning knowledge, competencies and skills for the later intermediate and honours level modules (“I” and “H” level credits, respectively) taken in later years. Students are required to take 120 “F” level credits in the first year, 120 “I” level credits in the second year and 120 “H” level credits in the final year. Students may take an optional placement in the third year, which will carry 120 “S” level credits, giving a “Sandwich Award”.
Year 1 - The first year modules cover fundamental inorganic, organic, physical and analytical chemistry, engineering mathematics and introductory chemical engineering. The lectures and seminars are supplemented with relevant practical exercises. These modules have embedded within them skills intended to aid the understanding, manipulation, analysis and presentation of chemical and technical data. IT and communication skills are included.
Year 1 Full Time - Foundation Level

	Module Code
	Module Title
	Credits

	
	
	

	SFC1002
	Organic Chemistry 1
	20

	SFC1003
	Physical Chemistry 1
	20

	SFC1017*
	Chemical Engineering Design 1

Pre-requisite for SIC2019
	20



	SFC1018*
	Heat Transfer and Fluid Flow

Pre-requisite for SIC2017
	20

	SFC1020
	Chemical Engineering Labs and Inorganic Chemistry
	20

	NFE2105
	Mathematics 1
	20




*- indicates compulsory modules.

Year 2 - Some of the modules build on the concepts of Organic Chemistry, Physical Chemistry and Chemical Engineering introduced in the first year. Mass transfer, heat transfer, fluid flow and solid fluid systems are covered in detail. Students are also introduced to the chemical process industry and undertake practicals focusing upon pilot plant practice (operation, maintenance, reliability etc).
Year 2 Full Time - Intermediate Level

	Module Code
	Module Title
	Credits

	
	
	

	SIC2001
	Inorganic Chemistry 2
	20

	SIC2002
	Organic Chemistry 2
	20

	SIC2003
	Physical Chemistry 2
	20

	SIC2017*
	Transport Processes and Unit Operations
Pre-requisite for SHC4035
	20

	SIC2019
	Chemical Engineering Design 2
Pre-requisite for SHC4038
	20

	SIC2023*
	Chemical & Biochemical Reaction Engineering
Pre-requisite for SHC4035
	20


*- indicates compulsory module

Year 3 – Optional Supervised Work Experience is a one-year placement in a commercial company, governmental organisation, research establishment or university setting.  This is an important part of the BSc (Hons) course which all students would normally be expected to undertake as it is an invaluable learning opportunity, providing an excellent platform from which to seek employment. However, direct progress into the final year is possible, and placement is not compulsory. Students are provided with support and advice in finding and applying for a position via timetabled weekly sessions from the SWE tutor and the teaching team. Positions are sought and advertised via the SWE tutor and dedicated school SWE office, and students are appointed to positions after interviews with potential employers. Progress is followed and monitored throughout the year in the form of visits by the University Supervisor to the host institution to meet and discuss progress with the student and Workplace Supervisor. Students are able to contact their University Supervisor via e-mail or telephone if they have any queries or concerns throughout the year.  At the end of the placement students submit a report and give an oral presentation.
Year 4 - The final year taught modules cover more advanced aspects of the three areas of chemistry most important to chemical engineers: organic chemistry, physical chemistry and analytical chemistry. The critical subject of reactor design builds upon earlier concepts in chemical engineering.  An advanced chemical engineering design project and a research project will allow the student to work independently, but with guidance, on specific problems, and will enable them to develop their own line of investigation in areas of current interest in the subject. 
Final Year - Honours Level

	Module Code
	Module Title
	Credits

	SHC4001
	Inorganic Chemistry 3
	20

	SHC4002
SHC4003
	Organic Chemistry 3
Materials, Surfaces and Polymers
	20

20

	SHC4019
	Chemistry Project – Experimental Design 
	20

	SHC4034
	Solid-Fluid Systems and Particle Technology
	20

	Options: choose one
	

	SHC4030
	Chemical Engineering Design Project
	20

	SHC4037 
	Sustainable Industrial Systems
	20


BSc (Hons) Chemical Engineering and Chemistry can be awarded upon successful completion of modules which give the student 360 credits of which no more than 120 must be at Foundation level, and at least 120 must be at Honours level.    Students must normally have achieved 90 credits to progress to the relevant next stage each year.  

At Honours level a student should be able to demonstrate an ability to engage in effective literature research; to analyse specific problems or issues; critically evaluate/appraise using given criteria and to formulate original ideas or innovative proposals.

The class of award is determined at the Course Assessment Board in accordance with the guidelines outlined in the “Regulations for Awards” on the Registry website.

Honours classification will be determined from an average of the marks obtained from the best five modules at each of I and H level.  Those marks obtained from the final year H level modules shall have twice the weighting of those obtained from the second year I level modules (penultimate stage).

The aggregate percentage mark and the relevant classification will be as follows:


70 - 100

First Class



60 - 69


Upper Second Class





50 - 59


Lower Second Class


40 - 49


Third Class


< 40


Fail

Students who are unable or do not wish to complete the Honours programme are able to gain intermediate awards (in Chemical Engineering and Chemistry) determined by the number and type of credits as follows:

Certificate of Higher Education


120 “F” credits

Diploma of Higher Education 



120 “F” credits + 120 “I” credits

BSc









120 “F” credits + 180 “I”/”H” credits (at least 60 “H” credits)

14 Teaching, Learning and Assessment

Modules are delivered over two terms with normally two hours formal contact per week per module. Practical sessions are normally 3 or 4 hours.  A variety of teaching methods are used, including lectures, tutorials, workshops, problem solving sessions, seminars, practicals and directed reading. Unilearn is widely used for the provision or supporting material. Individual student centred learning is achieved by the use of structured assignments, workbooks for practicals and IT based resources.
Most modules are assessed through coursework (during the year) and a formal unseen examination in the third term. Coursework is made up mainly from laboratory reports, problem solving assignments (including cross-curricular) and short tests, including MCQs, as well as a small number of essays, oral and poster presentations. Formative tests are widely used, especially in the first year. A summary of assessment is given in Appendix 3. A schedule is given to all students at the start of the academic year.
15 Support for students and their learning

All students are assigned a personal tutor. For each individual course within the chemistry suite there is a year tutor who often fulfills many of the roles of the personal tutor and is more often the main point of contact for students. The role of the year tutor/personal tutor in supporting students is seen as of primary importance. Students are encouraged to see their year tutor or personal tutor about any problems they have which do or may affect their ability to study and learn. The tutor will keep track of any serious on-going issues, but respects student confidentiality.  Students may see other staff about an issue if they feel more comfortable doing so. Students are encouraged to see academic tutors if they have difficulty understanding material or with coursework. 
Students are also supported in their study and learning through the following activities and services:

- Induction week

- Student Handbook

- Access to Unilearn virtual learning environment

- Computing and Library Services
- School of Applied Sciences Resource Centre which provides a range of services including short-term loans, printing and photocopying, stationery, help with computing problems and informal advice.

- Specialised computing laboratories and specialist chemical/chemical engineering science laboratories stocked with specialist equipment for chemical engineering and chemistry, and staffed by qualified and experienced technical staff with specialist knowledge in chemistry, analytical chemistry, instrumentation and chemical engineering unit operations.
- Student e-mail and open personal access to teaching staff including the Head of Division and the Course Leader.
- Access to student counselors at the University of Huddersfield and at the Student Village

- Access to Student Services, which provides assistance and guidance with learning difficulties

- Access to the School of Applied Sciences’ Learning Support Assistant
- Access to the Students' Union Academic Affairs Officer
- Students who take the optional SWE year are supported by the SWE Tutor and the SWE Administrative Assistant.  Staff (SWE tutor, Careers’ Service, Personal tutor) provide guidance in the preparation of CVs, letters of application and interview techniques. Students apply for advertised posts or set up a suitable position through their own contacts. Students are supervised by visits from a University tutor during the placement period.

16 Criteria for admission

The admissions process will be in conjunction with other courses of the chemical sciences suite.  
Normally candidates will be at least 18 years of age by 31st December of the year of entry.

For full-time and Sandwich Courses, it is desirable that candidates have GCE/GCSE Grade C or above in English and Mathematics and an approved science subject. 

For entry to the undergraduate degree candidates normally will have a UCAS Tariff of 260 points consisting of:

- Passes in 5 subjects at GCE/VCE/AVCE/GCSE including 12 units of study from 3, 6 and 12 unit awards with at least one 6-unit award in Chemistry or a 12-unit award in Science, plus a 6-unit award in Maths, or
- A BTEC Certificate/Diploma in science, or 
- Successfully completed the University of Huddersfield Science Foundation Year, or 

- Advanced, level 3, GNVQ or NVQ at an appropriate level, or
- Other qualifications deemed by the School to be acceptable

Mature students, without formal qualifications may apply for admission and ppotential students are advised to contact the Admissions Tutor for further guidance on individual circumstances.
Students whose first language is not English must have a minimum IELTS score of 6.0, obtained in the last two years. The International Office offers guidance on country-specific entry requirements.

 Entry to different stages is possible for this course.  At least 33% of the total credits for an award must be obtained through study at the University.  
17 Methods for evaluating and improving the quality and standards of teaching and learning

Mechanisms for review and evaluation of teaching, learning, assessment, the curriculum and outcome standards.

Module reviews (student evaluations and staff report)

Annual course monitoring report prepared by the Course Leader and considered by Course Committee and School Annual Monitoring Committee

Peer observation of teaching

External Examiners' reports

Employers' reports for SWE students

Committees with responsibility for monitoring and evaluating quality and standards
Student Panel
Course Committee

School of Applied Sciences Teaching and Learning Committee

School of Applied Sciences Annual Evaluation Committee

University Teaching and Learning Committee

Course Assessment Board - meets in June and July to consider marks, progression and awards


Mechanisms for gaining student feedback on the quality of teaching and their learning experience
Student panel and student representation on Course Committee

Student evaluation of modules and course. 

Staff development priorities include:
Staff Annual Appraisal and institutional staff development courses

Updating professional developments

Regular course meetings and annual review and planning for subsequent academic year.

18 Regulation of assessment

The minimum pass mark for each module is 40%.

An overview of assessment details and procedures is provided in the Student Handbook and Appendix 3.
To qualify for the award of Honours students must be credited with 360 credits and complete all the requirements of the course. Only the marks from the second and third year will contribute to the final classification of degree

The marks for each module are weighted according to the credit rating.  Third year marks contribute two thirds of the overall performance.

Summary of grades, marks and their interpretation for honours degree classification

GRADE        MARKS                                          INTERPRETATION

A
         70% +                                           Outstanding (First Class)

B
         60-69%                                         Above average (Upper Second Class)
 

C
         50-59%                                         Average (Lower Second Class)
 

D
         40-49%                                         Satisfactory (Third Class)
 
 

F
         Below 40%                                   Fail/ referable
 

Role of External Examiners 
External Examiners are appointed by the University Learning and Teaching Committee.

Three External Examiners are appointed from the academic community with responsibility for the chemical sciences suite of courses.  

The role of the External Examiner is that of moderator.  In order to do this, they:

- approve examination papers

- review coursework and examination scripts

- Interview borderline candidates for award

- attend the Course Assessment Board.
19 Indicators of quality and standards

Reports of validation panels

Annual course reviews

External examiners’ reports

Qualifications and experience of staff

Report on University Review of Chemical Sciences 2009
Recognition of BSc (Hons) suite of courses by RSC for AMRSC status (achieved in 2008)

Please note:  This specification provides a concise summary of the main features of the Programme and the learning outcomes that a typical student might reasonably be expected to achieve and demonstrate if he/she takes full advantage of the learning opportunities that are provided.  More detailed information on the learning outcomes, content and teaching, learning and assessment methods of each module can be found in the study module guide and course handbook.  The accuracy of the information contained in this document is reviewed by the University and may be checked by the Quality Assurance Agency for Higher Education.

Key sources of information about the course can be found in: 

Student Handbook (Issued yearly)

University of Huddersfield Student Handbook of Regulations (issued yearly)

University of Huddersfield Prospectus (issued yearly) 
Appendix 1. Staffing and Management
MANAGEMENT OF PROGRAMMES

The management structure for the BSc (Hons) Chemical Engineering and Chemistry course operates within the School of Applied Sciences Scheme and acts on behalf of this and other courses for which the Department of Chemical & Biological Sciences is responsible.

Course Committee 
The Course will be under the overall management of the Course Committee which meets at least once per term and is responsible for any decisions concerning the suitability of modules for inclusion on the Course. The chair of that Committee is the Course Leader. The Course Leader will implement policies and decisions of that committee and be responsible for the day to day running of the course. Feedback from student representatives is a standing item on the agenda.
Year Tutors are responsible to the Course Committee for the proper management and monitoring of each year of the Course. They will be responsible for advising students of their choice of modules and for support, guidance and counseling when appropriate. The final year tutor is responsible for the co-ordination and administration of the final year project.  They will be responsible for allocating project supervisors to each student and will co-ordinate and oversee the assessment of the project.

Module Leaders will arrange and co-ordinate the teaching programme for the module(s) for which they are responsible, and maintain appropriate records.  Module leaders meet on a regular basis with the teaching team involved in the delivery of the module and the year tutor.  The module leader also seeks feedback from student representatives regarding the module.

Personal Tutors are allocated to all first year students by the first year tutor and are retained in Years 1 and 2. In Year 3, the visiting industrial tutor fulfils the role of personal tutor; in the final year it is the project supervisor. 

Admissions Officer is responsible, through the Course Leader, to the Course Committee for the proper processing of all applications for admission to the Course.

Examination Officer is responsible, on behalf of the Course Manager/Leader, for coordinating examination arrangements, including the setting and vetting of examination papers.

SWE Tutor is responsible for preparing students for placement, liaising with employers to secure placements and monitoring students while on SWE.
Appendix 2. Mapping of learning outcomes on to modules
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Year 2 Full Time - Intermediate Level
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Final Year - Honours Level

	Learning Outcome
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Appendix 3. Assessment Strategies for modules

YEAR ONE – FOUNDATION LEVEL MODULES

	Module

Code
	Module Title
	Assessment Weighting
	Assessment Strategy

	· 
	· 
	Exam
	C/W
	· 

	· 
	· 
	· 
	practical
	other
	· 

	SFC1002
	Organic Chemistry 1
	60
	20
	20
	2 hr exam, lab reports, assignment 

	SFC1003
	Physical Chemistry 1
	60
	20
	20
	2 hr exam, lab reports, test 

	SFC1017
	Chemical Engineering Design 1 
	60
	20
	20
	2 hr exam, lab reports, computing exercise

	SFC1018
	Heat Transfer and Fluid Flow 
	60
	20
	20
	2 hr exam, lab reports, computing exercise

	SFC1020
	Chemical Engineering Labs and Inorganic Chemistry
	50
	40
	10
	2 hr exam, lab reports, coursework

	NFE2105
	Mathematics 1
	50
	
	50
	2 hr exam, interim test(s) 


YEAR TWO – INTERMEDIATE LEVEL MODULES

	Module
Code
	Module Title
	Assessment Weighting
	Assessment Strategy

	
	
	Exam
	C/W
	

	
	
	
	practical
	other
	

	SIC2001
	Inorganic Chemistry 2
	60
	25
	15
	2.5hr exam, lab reports, test or assignment

	SIC2002
	Organic Chemistry 2
	70
	20
	10
	2.5 hr exam, lab reports, assignment

	SIC2003
	Physical Chemistry 2
	70
	20
	10
	2.5 hr exam, group and individual lab reports, test or assignment

	SIC2017
	Transport Processes and Unit Operations
	60
	25
	15
	2.5 hr exam, group and individual lab reports, test or assignment

	SIC2019
	Chemical Engineering Design 2
	50
	50
	
	2 hr exam, group lab reports

	SIC2023
	Chemical & Biochemical Reaction Engineering
	60
	25
	15
	2.5 hr exam, lab reports, assignment


FINAL YEAR – HONOURS LEVEL MODULES
	Module

Code
	Module Title
	Assessment Weighting


	Assessment  Strategy

	
	
	Exam
	C/W
	

	
	
	
	practical
	other
	

	SHC4001
	Inorganic Chemistry 3
	75
	
	25
	3 hr exam, assignment 

	SHC4002
	Organic Chemistry 3 
	75
	
	25
	3 hr exam,  one hour test 

	SHC4003
	Materials, Surfaces and Polymers
	75
	
	25
	3 hr exam, one hour test 

	SHC4019
	Chemistry Project
Experimental Design
	
	100
	
	Project (35%), report (55%), oral presentation (10%)

	SHC4030
	Chemical Engineering Design Project
	
	
	100
	Continual Assessment of Project

	SHC4034
	Solid-Fluid Systems and Particle Technology
	75
	15
	10
	3 hr exam, lab reports, assignment

	SHC4037
	Sustainable Industrial Systems
	75
	
	25
	3 hr exam, lab report/presentation, assignment


Appendix 4   Mapping of Learning Outcomes to Benchmark Statement
The learning outcomes have been mapped to the Chemistry Benchmark Statement, 21st January 2007. This is the best guide currently available as it lists the learning outcomes expected for a BSc (Hons) degree. 

The learning outcomes can be divided into two areas - subject knowledge and ability: see http://www.qaa.ac.uk/academicinfrastructure/benchmark/honours/Chemistryfinal07.asp for full details.
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CHEMISTRY-RELATED COGNITIVE ABILITIES AND SKILLS
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CHEMISTRY-RELATED PRACTICAL SKILLS
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TRANSFERABLE SKILLS
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Engineering benchmark statements (2006) referring to BEng and MEng programmes leading to CEng registration are not appropriate. However, Bachelors degree programmes leading to IEng status are appropriate and have a different emphasis from those leading to CEng. 

Specific Learning Outcomes applicable to IEng Programmes covered in the Engineering Benchmark Statement 2006 are appropriate and can be mapped onto the Intended Learning Outcomes in Section 12 (see http://www.qaa.ac.uk/academicinfrastructure/benchmark/statements/Engineering06.pdf for a full description of the applicability of output standards to IEng programmes). The specific learning outcomes from the benchmark document are Underpinning Science and Mathematics (1); Engineering Analysis (2); Design (3); Economic, Social and Environmental Context (4); Engineering Practice (5), and these map as follows:
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