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1. Aims of the programme:

· To provide a high quality education in the field of building services engineering and associated building design disciplines; successful completion of the programme allowing students to have a progressive career within Building Services Engineering industry.
· To provide students with an understanding of the design of mechanical building services systems, the design and operation of buildings, and building thermal modelling.
· To produce building services engineers who have a holistic perspective of the processes in the design and operation buildings, including low carbon buildings.
· To develop a strong approach to problem solving, including the resolution of conflicting goals.

· To provide students with the opportunity to develop their key transferable and technical skills, including skills in research.
2. Relevant subject benchmark statements and other external and internal reference points used to inform programme outcomes:

· QAA Benchmark statements for engineering.

· Framework for Higher Education Qualifications.

· CIBSE Competence Criteria for Corporate Membership (based on the Competence Statements issued by the Engineering Council) 

· University Learning and Teaching Strategy
3. Intended Learning Outcomes

3.1 
Knowledge and Understanding:

On successful completion of this programme, students should be able to demonstrate knowledge and understanding of:
· The principles of thermodynamics, heat transfer, and fluid flow applied to buildings.
· The factors that influence human thermal comfort and indoor air quality.

· The process of estimating building thermal loads.
· The design of hydronic heating systems.

· The design and psychrometric analysis of heating, ventilating, and air-conditioning (HVAC) systems.

· The design and analysis of primary plant, including boilers, refrigeration systems, and combined heat and power systems.
· The elements of a building energy control system, together with supervisory and local-loop control strategies.

· Procedures for the commissioning of building energy systems.
· The role of the architect in building design, and the building concept design process.

· The principles and methods of low carbon building design.

· The numerical procedures used in building thermal performance models, together with practicable approaches to building thermal modelling.

· Research methods applicable to the field of building services engineering.
Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:
The programme is delivered through the use of:

· Lectures (in order to provide academic direction, and to maintain a practicable perspective through the use of industry based guest lecturers).
· Group Tutorials (linked directly to lecture topics and to provide support for assignments).

· Individual Tutorials (to provide support for research dissertations).

· Workshops (for developing concepts relating to lectures, problem solving, or approaches to design).

· Laboratory classes (for developing knowledge of fundamental processes, and practical skills relating to the accuracy and analysis of measured data).
· Project work, both in small groups, and individually (for developing design and research skills).
· Examinable directed reading (used to supplemented and extend knowledge delivered by lectures, tutorials, and workshops).
· Coursework assignments (critical feedback directing the students on their understanding, and the subjects that require more independent study).
In general, students are required to work individually (while researching and collating information for assignments, laboratory classes, tutorial work, and in writing reports and dissertations); students will also work in small groups (particularly for workshops and design exercises).
During their induction to the course, students are provided with a programme handbook, which includes the teaching time-table, a schedule of coursework assignments and their submission dates, a summary of the learning and teaching methods, the programme regulations, and module specifications. Each module is taught over a period of a week, the week including all lectures, tutorials, laboratory classes and workshops. The coursework assignments are issued during the week and submitted on a scheduled date, typically 3 to 4 weeks later. Coursework is commented upon critically and constructively with written feedback accompanying the returned work in order to allow the students to improve their understanding and intellectual development. In some instances, oral feedback is also given. 

For the majority of modules, student knowledge gained during a block-teaching week, is extended or enhanced through a directed reading or learning exercise. The understanding gained from this exercise is examinable (either by submission of a coursework report, or as part of the examination).
Student feedback is gathered annually for each module, through a module survey and/or module review (a survey being of all students on the module, whereas a review is a more focused assessment by two student representatives); student feedback is also gathered via staff-student committee meetings held in each semester. Following student feedback, action is taken to improve the modules and programme where appropriate.

Assessment of knowledge and understanding is by:
· Written unseen examinations (which may require, calculations, statements of theoretical principles, and/or short essay-type answers).

· Assessed coursework (which may take the form of a report on a laboratory experiment, design study, or performance simulation; or a multiple-choice test).
· Group and individual oral presentations.

· A written research dissertation.
3.2
Skills and other attributes:

a. Subject-specific cognitive skills:

On successful completion of this programme, students should be able to:
· Analyse, critically appraise and solve both numerical and qualitative problems of a familiar or unfamiliar nature. 
· Generate, collect, and interpret numerical and/or qualitative data.
· Act independently, or in a group, and be able to adapt to dynamically changing situations that arise from the solution of multi-faceted and evolving design problems.
· Interpret, categorise, and simplify the representation the sub-systems and zones of a complex building.
· Identify their own learning needs, plan to meet these needs, and evaluate the learning outcomes.
Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Although lectures are used to direct development of intellectual skill, these skills are primarily developed through directed student centred activities (tutorials, workshops, coursework assignments, and preparation for examinations), the participation and completions of these requiring use and development of the students intellectual ability. Assessment of this ability is judged through examinations and a variety of coursework assignments (laboratory exercises, design development exercises, system and design analysis exercises); the coursework is examined in a variety of ways, including written reports and dissertation, drawings, and oral presentations.
In relation to the subject-specific cognitive skills, skills in the analysis and solution of numerical and qualitative problems are developed through coursework assignments associated with modules that address fundamental principles and design exercises. Skills in collecting, and interpreting data are developed through laboratory exercises, design exercises, and the research dissertation. The ability to act independently is developed through independent coursework exercises, and the need to prepare for examination. The ability to work in a group, and to be able to adapt to an evolving design situation is developed through a group concept design exercise; the ability to work in a group is also developed through workshops. The ability to interpret and categorise the sub-systems and zones of a building is developed through lectures on mechanical services system design and analysis, as well as a concept design exercise, and lectures and coursework on thermal simulation. Students develop their ability to learn and evaluate their own learning outcomes, by the need to prepare and complete coursework assignments, prepare for examinations, and through individual feedback given on coursework assignments.
b. Subject-specific practical skills:

On successful completion of this programme, students should be able to:
· Conduct a thermodynamic, heat transfer, and/or fluid flow analysis of building thermal systems.
· Set thermal comfort and indoor air quality design criteria.

· Calculate building heat loads.
· Identify suitable control zones for a building.

· Select primary and secondary system types that operate to meet the desired internal environmental design conditions, and with the minimum of energy use.
· Determine the thermal capacity of heating, ventilating and air-conditioning secondary systems (including hydronic heating systems).

· Determine the thermal capacity of primary systems (boilers, refrigeration systems, and combined-heat and power systems).
· Complete a concept design for a building control system, including the selection of sensors, and local loop and supervisory control strategies.

· Select valves and dampers that produce a linear static control characteristic.

· Working from an Architects brief, produce an initial concept design for the layout and form of a building.

· Develop procedures for the commissioning of building thermal systems.
· Analyse and select low carbon technologies and design solutions for low carbon buildings.

· Model and simulate the thermal performance of a building.

· Perform short research projects, in the field of building services engineering and building energy.
Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

As an applied (vocational) degree, the development of student practical engineering skills forms a natural thread throughout the programme. In particular, tutorials, workshops, and assignments invariably have an element of practicable application (these practical skills being assessed through the assignments and examinations). The practical activities range from laboratory classes, through the performance analysis of components and sub-systems, to the practicable design and modelling of buildings and their mechanical services (system and concept design exercises being particularly relevant to the development of practical skills). Practicably applicable knowledge is also delivered through lectures given by industrial based guest lecturers. The practical ability to conduct research is developed through the research dissertation.
c. Key/transferable skills:

On successful completion of this programme, students should be able to:
· Communicate effectively, graphically and in writing.

· Communicate effectively, orally.

· Use information technology (IT), such as word-processors, spreadsheets, presentation packages, email, and the world-wide web.
· Demonstrate problem-solving skills, including problems where information is limited, contradictory, and/or unreliable.
· Demonstrate numeracy, mathematical skills, and computational skills.
· Undertake a critical appraisal of their work.
· Undertake a critical appraisal of the work of their peers.

· Work effectively as part of a team.
· Manage workloads and time effectively.
Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:
Through lectures, assignments, and project work, students will learn aspects of teamwork, leadership, effective time management, structured problem solving, and working with limited and/or contradictory information. In particular:
· Completion of all coursework assignments requires the use of information-technology, particularly, word-processors, presentation packages, and graphic-drawing packages.

· Communication skills are developed through written reports, group exercises, and oral and graphic presentations.

· Problem solving skills are developed and assessed through design exercises that incorporate limited, contradictory, and/or unreliable information.
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CVP301: Heat Transfer and Fluid Flow for Buildings

(15 Credits; 70%exam)

CVP302: Thermal Comfort and Indoor Air Quality

(15 Credits; 70% exam)

CVP305: Building Thermal Loads and Systems

(15 Credits; 70% exam)

CVP306: Building Thermal Plant and Systems

(15 Credits; 70% exam)

CVP307: Control and Commissioning

(15 Credits; 70% exam)

CVP313: Research Project

(60 Credits; 0% exam)

CVP308: Concept Design

(15 Credits; 0% exam)

CVP310: Advanced Thermal Modelling

(15 Credits; 50% exam)

CVP309: Low Carbon Building Design

(15 Credits; 70% exam)
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Since the programme is focused on an engineering (numerical and scientific) discipline, all modules demand the use and development of numerical and mathematical skills.
· Students learn to appraise, and reflect on their work through the feedback given on coursework assignments. Appraisal of other work is developed through group assignments.

· Students are provided with a programme and assessment schedule at the start the academic year and are expected to plan and control their workloads accordingly. Effective working as part of a team is developed through group assignments.

4. Programme structures and requirements, levels, modules, credits and awards:
The programme may be taken full or part-time, and leads to the award of Master of Science (MSc), Postgraduate Diploma (PGDip), or a Postgraduate Certificate (PGCert).
All modules are compulsory, with eight 15 credit technical modules, and one 60 credit research project module. The technical modules can be classified as; being of a fundamental nature; relating to the design and operation of mechanical services systems; or relating to contemporary building design practice.
With the exception of the research project (which spans both semesters and the summer period), modules are taught in a block-week (with the intention that when time-tabling restriction permit, 4 of the 8, 15 credit modules would be taken in each semester).
Further details of the programme can be found at:
http://www.lboro.ac.uk/departments/cv/pg/mscbse.html
Full details can be found in the Programme Regulations at:
http://www.lboro.ac.uk/admin/ar/lps/progreg/
5. Criteria for admission to the programme:

The minimum entry requirement to the course is either:
· a good first degree in engineering, science, mathematics, or discipline related to building services engineering;

· or a first degree in subjects related to building services engineering, and three years of post-graduate work experience in building services engineering.
6. Information about assessment:

Students are assessment using a combination of examination and coursework (the research project, and Concept Design modules being assessed by 100% coursework). A variety of coursework assessment is used, including written reports, and oral and graphic presentations. All assignments are submitted and assessed before the end of the semester in which the module is taught; examinations are also taken at the end of the semester in which the module is taught. Reassessment takes place during the University’s Special Assessment Period (normally in September each year).
7. What makes the programme distinctive:

Each module on the programme is taught in a week-long block. This has several advantages:

· Rather than many different subjects being taught consecutively for short periods every week of a semester, teaching a single module over a period of a week results in focused periods of study on specific topics.
· It allows the part-time students, the majority of whom are in industrial employment, to take a weeks leave from the company and attend the University; this enables the company and student to plan their workload more effectively than for programmes that require attendance every week of the semester and for only a few hours at a time (which is particularly difficult for students who are based in locations that are geographically from Loughborough).
· Periods between the block teaching weeks allow time for the students to focus on their coursework assignments, complete directed reading assignments, and conduct further background reading.
As well as including modules that relate to the design mechanical services systems (and core role of the mechanical services engineer), the programme includes modules which provide the students with knowledge and experience of contemporary design practice, especially that concerned with the design and modelling of low carbon buildings.
Students are exposed to a wide range of activities and methods of assessment, including individual and group work, and written, oral, and graphic presentations, the range of activities resulting in the development of a broad range of key skills.

It is expected that the programme will continue to be recognized as an “Accredited Postgraduate Course” by the Chartered Institution of Building Services Engineers (CIBSE), and therefore complete of the academic requirements of graduates who wish to gain membership of the CIBSE (and registration as a Chartered Engineer with the Engineering Council).
8. Particular support for learning:

Please refer to:
http://www.lboro.ac.uk/admin/ar/templateshop/notes/lps/index.htm
9. Methods for evaluating and improving the quality and standards of 
learning:

Please refer to:
http://www.lboro.ac.uk/admin/ar/templateshop/notes/lps/
December 2008
Appendix

LOUGHBOROUGH UNIVERSITY

Regulations for the Postgraduate Degree Programme in
Building Services Engineering (Full-time)

These regulations refer to the conduct of this Programme in the Session 2009-2010 and are subject to change from time to time.  Notice of change will be given in subsequent editions of these regulations.  Students should enquire as to the up to date position when they need to know.

These Regulations are to be read in conjunction with Regulation XXI and the relevant Module Specifications.

1. Structure

1.1
The programme is the responsibility of the Department of Civil and Building Engineering and leads to the award of MSc in Building Services Engineering.

1.2 The programme may be taken on a full-time basis only, with the majority of modules delivered on a modular one week block basis.

1.3 The Programme registration is for a minimum of 1 year and a maximum of 3 years.

1.4 The Programme comprises study for a minimum of two semesters devoted to taught modules. The total weight of all modules taken is 180 credits, including the Research Project module having a weight of 60 credits. Submission of the research project is mid September, as advised by the Programme Director.

2. Content

2.1 Modules and Assessment Weighting

compulsory MODULES

Module code
Module
Weight

CVP301
Heat Transfer and Fluid Flow for Buildings
15
CVP302
Thermal Comfort and Indoor Air Quality
15
CVP305
Building Thermal Loads and Systems 
15
CVP306
Building Thermal Plant and Systems
15
CVP307
Control and Commissioning
15
CVP308
Concept Design
15

CVP309
Low Carbon Building Design
15

CVP310
Advanced Thermal Modelling
15

CVP313
Research Project
60
3. Assessment

3.1 Each module will be assessed and credit awarded in accordance with the levels of achievement specified in Regulation XXI.

3.2 Provision will be made in accordance with Regulation XXI for candidates who have the right of re-examination to be reassessed in the University's Special Assessment Period.
LOUGHBOROUGH UNIVERSITY

Regulations for the Postgraduate Degree Programme in
Building Services Engineering (Part-time)

These regulations refer to the conduct of this Programme in the Session 2009-2010 and are subject to change from time to time.  Notice of change will be given in subsequent editions of these regulations.  Students should enquire as to the up to date position when they need to know.

These Regulations are to be read in conjunction with Regulation XXI and the relevant Module Specifications.

1. Structure

1.1
The programme is the responsibility of the Department of Civil and Building Engineering and leads to the award of either MSc, a Postgraduate Diploma (PGDip), or a Postgraduate Certificate (PGCert), in Building Services engineering
1.2
The programme may be taken on a part-time basis only.

1.3 The programme registration is for a minimum of 2 years and a maximum of 5 years.

1.4 The periods of study and registration for the programme are as follows:

Certificate - study for a minimum two semesters part-time devoted to taught modules. The total weight of all modules taken is 60 credits, and excludes the 60 credit Research Project (CVP068). The maximum period of study is 3 years.

Diploma - study for a minimum four semesters part-time, devoted to taught modules. The total weight of all modules taken 120 credits and excludes the 60 credit Research Project (CVP068). The maximum period of study is 4 years.

Masters - study for a minimum of four semesters part-time, devoted to taught modules. The total weight of all modules taken is 180 credits, including the Research Project module having a weight of 60 credits. Submission of the research project is mid September, as advised by the Programme Director.
2. Content

2.1 Modules and Assessment Weighting

compulsory MODULES

Module code
Module
Weight

CVP301
Heat Transfer and Fluid Flow for Buildings
15
CVP302
Thermal Comfort and Indoor Air Quality
15
CVP305
Building Thermal Loads and Systems 
15
CVP306
Building Thermal Plant and Systems
15
CVP307
Control and Commissioning
15

CVP308
Concept Design
15

CVP309
Low Carbon Building Design
15

CVP310
Advanced Thermal Modelling
15

CVP313
Research Project
60

3. Assessment

3.1 Each module will be assessed and credit awarded in accordance with the levels of achievement specified in Regulation XXI.

3.2 Provision will be made in accordance with Regulation XXI for candidates who have the right of re-examination to be reassessed in the University's Special Assessment Period.
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