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Abstract
The purpose of this document is to describe and illustrate the correct style and format to write a technical report. The technical reports include vacation work reports, project reports, dissertations and so on. It must be noted that should this style guide not be followed by a student who writes a report, the report will be rejected immediately without further review.

Acknowledgements

Adapted, with permission, from the Guide for Writing Technical Reports (Third Edition 2007) by AH Basson and TW von Backström of the Faculty of Engineering, University of Stellenbosch, and the Vacation Work Report Guidelines by F. Saunders from the University of KwaZulu-Natal. Amended by MJ Brooks.
Contents

5Nomenclature


6List of Figures


7List of Tables


81.
Introduction


92.
Vacation work reports


103.
Style


114.
Macrostructure


124.1 Cover page


124.2 Abstract


124.3 Acknowledgements


124.4 Table of Contents


134.5 List of Tables


134.6 List of Figures


134.7 Nomenclature


134.8 Introduction


144.9 Main body of the report


154.10 Conclusions


154.11 References


154.11.1
Harvard style


164.11.2
Numerical style


164.12 Appendices


175.
Tables and figures


186.
Conclusion


197.
References


20Appendix A: Checklist




Nomenclature
	Symbol
	Description
	Unit

	A 
	Area
	m2

	a 
	Ballistic coefficient
	-

	B
	Blowing parameter
	-

	Bg
	Evaporative blowing parameter
	-

	b
	Port radius
	m

	C
	Coefficient
	-


Note: All symbols must be written in italics. Units must not be in italics.
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(Similar style as the List of Figures)
1. Introduction

Engineering students at the University of KwaZulu-Natal will write various technical reports throughout their undergraduate degree curriculum. It is therefore critical that the correct style is used. 
This document explains the minimum expectations that are required with regard to technical writing. The main objectives of this style guide are to ensure professionalism and consistency in technical report-writing and to describe typical errors that students have made in the past so that they might be avoided.
2. Vacation work reports
To satisfy the degree in Engineering, students must complete 12 weeks of industrial training. This work must be performed under the supervision of an engineer and will vary depending on the type of industry, facilities available, and type of programme. Students are able to perform half of this vacation work “in-house” within a department at the University of KwaZulu-Natal.
Students are encouraged to arrange their own employment and to accept offers made by their bursar if they have one. A small number of firms offer work via the School of Engineering.
In cases where students have had industrial training prior to university entrance, or hold technical qualifications, exemption from vacation work may be granted. Applications together with supporting documents must be submitted to the School.

Students are required to submit their vacation report together with a certificate of progress from the firm concerned within six weeks of the start of semester. Should the student be required to resubmit their report, they will be required to hand in this submission within 2 weeks after receiving the results. Failure to submit the reports by the required time period will result that the vacation work to be forfeited.
In the event that the student has not undertaken corrections satisfactorily as stipulated by the reviewer who marked the report, a failing grade will be given and no further resubmissions will be allowed.
The objectives of vacation work are:

· to gain direct knowledge of engineering practice 

· to gain an appreciation of the student’s future role as an engineer 

· to understand the integration of theory and practice
· to be exposed to day-to-day interaction in industry
· to gain a better understanding of the role of economics in engineering
· to gain knowledge which can feed back into the student’s performance at university
The objectives for writing a vacation report are:

· to inform the reader about the technical experience gained by the student through exposure to a particular engineering process or the operations of a company 
· to develop the report writing skills that are critical for engineers in tasks such as preparing tenders, presenting progress reports, preparing research reports and so on. 
There are two broad types of vacation work report:
a) A description of the work done: a test, a specific project carried out for the company, or something that was manufactured.

b) A description of the company operations, or a process in the company.  

Some helpful hints that the student might want to consider:

(a) If the student is reporting on work done, define it clearly; sketch equipment, designs, and layouts; show problems that have been encountered and how they have been solved. If applicable, comment on the student’s technical role within the team; comment on how the student was able to use and develop their existing knowledge or skills, and if not, why not; deliver a final conclusion regarding the work done.

(b) If the student is reporting on the company’s operations, contextualise them. Give insight into the engineering processes used by the firm. Comment on whether the technology is innovative or if it simply implements existing solutions. Suggest ways to make improvements and refrain from cutting and pasting from annual reports, in-house journals, or other literature produced by the firm.

If the student is reporting on a process, define the purpose of the process. Give a comprehensive description of the material inputs and outputs, engineering consumption, problem areas, impact and economics. Make sketches of equipment and flow charts of processes. Describe communication channels and authority structures.
Some points that need to be considered when writing a vacation or technical report are:

· Begin writing as soon as possible.

· Be concise and accurate.
· Break down the task into sections or elements to be documented.

· Draft a table of contents early in the process. The automated Table of contents within MS Word could be used that makes use of the text style and headings. This table of contents can be updated as the report progresses.

· Ensure that the report reflects the student’s experience, insight, and observations.
· If the student should make use of references, acknowledge them in an academically appropriate way.
3. Style

Writing a technical report requires that specific styles and formatting is used. This document has been written in the appropriate manner. The font style of the report should be written in Calibri, Arial or Times New Roman. The font size should be size 10 or 11. All paragraph alignments must be justified.
As noted in this document, sub-sections under the headings must be introduced with a short paragraph. In other words, a heading and a sub-heading should not be next to each other without a description (in-between headings) of the sections that follow.

In the event that a list of points is given (such as advantages and disadvantages), it is required to give a short introductory description before the bullet points.

Technical writing is formal, concise and clear. The format must be consistent. An example of consistency would be that the same paragraph and font style must be used throughout the report. Single line spacings should be used for the paragraph properties. Consecutive paragraphs should be separated by either a blank spacing, or with a space that is set in the paragraph properties.
The sentences must be written in third person. Sentences cannot have words such as “you”, “I” or “we”. Complete sentences must be used containing a noun and a verb. Sentences should not have the word “this” as the noun of the sentence. An example is: “This is shown in the diagram.” The question the reviewer has is, “what is this?” A better way to write the sentence would be, “This characteristic is shown in the diagram.” Use the present tense for something that is still valid, and the past tense for something that happened in the past or is no longer valid.
Commas should be used to differentiate characteristics or lists. Excessively long sentences should be separated into shorter sentences, making it easier for the reader to follow.

Avoid using contractions. In other words, use do not, instead of don’t. Keep the reader’s interest in mind. Engineers are interested in the results. Indicate what was done and what it means. The correct terms and words should be used in a technical report. The reader’s confidence of the author’s technical ability will be impaired if the correct terms are not used.
In the events that an acronym should be used, it is critical to elaborate the abbreviations the first time they are used. An example is when the author should want to explain the coherent anti-strokes Raman spectroscopy (CARS). It must be noted that uppercase letters are only used for names and not for the first letter of every word that is used in the acronym. Common abbreviations should be written out. Use “for example” instead of “e.g.” and never use “etc”.
4. Macrostructure 

The main headings that are commonly used in the reports are listed below:

· Cover page

· Abstract 

· Acknowledgements

· Table of Contents

· List of Tables*
· List of Figures*
· Nomenclature 

· Introduction

· Main body

· Conclusion

· References

· Appendices

* Tables and figures are placed in the main text, and must be referred to in the text before they appear. The list of references follows immediately after the conclusion but if there are references in the appendix, the list should preferably be placed at the end of the report. 

The words “Main body” should not be used as a title in the report, but this section could consist of a number of heading describing different sections of a project.
The following sections will describe what each section of the report would commonly contain.
4.1 Cover page

The cover page of a technical report written at the University of KwaZulu-Natal must have the following information on it:

· Your name and student number
· The title of the report

· Supervisor’s name

· Course code and course name

· The date
· The name of your department 
· The emblem of the university.
4.2 Abstract 

The abstract is a short summary of 100 to 150 words indicating the contents of the report and the most important findings. It gives the reader an overview and kindles interest (or not). It:
· conveys key elements of the objective and context, and the most important methods, findings, and recommendations
· is usually the last part to be written
· should not contain references.

An example of an abstract is given in Figure 1.

The following report describes the vacation work undertaken by the student at the Jacobs plant of Cutting Edge Engineering (Pty) Ltd, during the period 21 June – 9 July 2010. The student was assigned to work in the hydraulic systems division of the company under the supervision of a senior project engineer. 

Work began with a brief induction course, where the student was introduced to the operations and layout of the plant and to relevant members of staff. The student was then required to complete a variety of inspection and maintenance tasks associated with metal bending and cutting machinery used at the plant. These included an experimental assessment of the quality of the hydraulic oil being used in the machinery, an inspection of hydraulic line seals, and the replacement of used hydraulic oil filters. An in-depth description of this work is provided in the report. At the end of the vacation work period, the student was asked to make a presentation to senior management, describing the details of her activities and the findings of her investigations. The student was also required to attend the health and safety meetings held at the plant.

Figure 1: An example of an abstract

4.3 Acknowledgements

Other people or organisations directly involved in the execution, presentation, and/or financing of the project or report are acknowledged here (for example technicians, typists, institutions). Keep this section brief.   

4.4 Table of Contents

The table of contents starts on a new page with a heading: “Contents” or “Table of Contents” followed by the main levels (and subsections if there are any) of headings and their page numbers. Appendices must also be listed, each with their title and page number. An example is shown with the Table of Content of this document.
4.5 List of Tables 

The list of tables starts on a new page. The titles must be descriptive enough to facilitate identification and must correspond to the titles used in the text.

4.6 List of Figures

The list of figures is done in the similar way as that of the list of tables.
4.7 Nomenclature 

The list of symbols starts on a new page: ordinary symbols are listed first, followed by superscripts, and then subscripts. Finally, list auxiliary symbols, for example overbar and underscore for vectors and averages, or accent marks for time-dependent components. 

The following order is used:

· Firstly Roman letters (in alphabetical order, with the capital letter of each symbol before the small letter, for example “A” followed by “a” followed by “B”).

· Then Greek symbols (in the order of the Greek alphabet, capital letters before small letters).

· Finally symbols that begin with numbers, in numerical order.

Units may be given in the nomenclature section. In a short document this section may be omitted (and explained in the text). A consistent set of symbols should be used.

4.8 Introduction

The introduction should consist of the following information:

· states the purpose of the report
· provides background to the topic

· gives a brief structure outline

· indicate the objectives of the research, project or work performed

For a vacation work report, typical information in the introduction will consist of:

· the company’s name and location, a brief description of the company product or the service it provides

· the length of employment, the student’s position title, and a brief description of the type of work performed.

An example of an introduction for a vacation report is shown in the extract in Figure 2.
In order to gain a practical understanding of the role of the engineer in the workplace, the University of KwaZulu Natal’s engineering students are required to undertake 14 weeks of vacation employment with an engineering company before graduation. This report describes experiences and observations during the employment period at FGI Engineering from 15 December 2009 to 15 January 2010.

FGI is a small company located in Eshowe, Natal, which recycles paper to produce a range of low-cost stationery and household paper products. The student was employed as a junior assistant engineer in the packaging section, where the main duties involve the maintenance and modification of heavy automated machinery.

An overview of the company and its organisational structure is followed by a detailed description of the two projects in which the student was involved. A critical assessment of the value of this experience completes the report.
Figure 2: An example of an introduction that was extracted
4.9 Main body of the report

General guidelines and possible subheadings are given below:
(a) Work done (do not use the words “Work done” but a description of the different work that was performed). The type of work that can be considered are:
· Specification of the problem.
· Survey of solution or ways of performing the job.
· Design of equipment and tests.
· Methodology of the work that was done.
· Discussion of the work: successes and failures, improvements, and interpretation of results.
     (b) Description of the firm or of a process:
· A general survey of the firm or process.
· If applicable, theory comes next, or a description of the management structure of the firm.
· A critical discussion of the firm or process: strengths and weaknesses.
Some points to consider while writing the report are:

· Avoid long paragraphs.

· Start a paragraph with a theme sentence which states the purpose of the paragraph.

· Be clear about the purpose of different paragraphs. For example: introductory paragraphs, explanatory paragraphs, descriptive paragraphs, linking paragraphs, and concluding paragraphs.

· Make sure that consecutive sentences in a paragraph are clearly linked: use markers like “except for”, “therefore”, “for example” to indicate the direction in which the text is moving. 

· Constantly keep the reader of the report in mind and ask yourself if the reader will understand what is being said.

4.10 Conclusions

The conclusion of a report indicates the extent and purpose of the report, which was achieved and the findings that were made. All statements in the conclusion must be supported in the report. Restate the major findings. Indicate the implications of the work and the contributions made by the report. The conclusion re-iterates aspects that were indicated as the objectives in the introduction. Give a short summary of whether your aims have been achieved. Comment on the effectiveness of the type of firm or process. Notice how the requirements of a good conclusion are met as shown in the extract in Figure 3:

· The extent to which the purpose of the report was achieved, is clearly stated.

· The reader is told which findings were made.

· The implications are indicated.

· Recommendations are made.

Figure 3: An extract of an example of a good conclusion

4.11 References

The purpose of references is to indicate the origin of statements that are not general knowledge in the field, to acknowledge the work of others, and to provide sources for readers who might want to obtain further information. No references may be included in the list to which you have not referred in the report, and vice versa. There are two types of referencing styles that are often used. Only one of these referencing styles should be used in a report.
4.11.1 Harvard style

This is the preferred style and students are encouraged to use it. In this system references in the text are indicated by author surnames and year of publication in round brackets. In the event that there are more than two authors for a publication, then use et al. after the first author’s surname, as shown by “Jackson et al. (2013)”. In the event that the first author’s surname is used for different sources, and also published in the same year, then add an alphabetical letter to the end of the year. 
An example of in-text citation using the Harvard system is as follows:

“As shown by Davies (2015), Smith et al. (2013) and Jones and Brown (2013), the tree’s rate of growth is lowered by drought.”

An example of a reference list that would appear at the end of a report is given below. Note that the first reference is a website, the second is a book, the third is a conference paper, the fourth is an academic thesis and the fifth is a journal article.
Aerospace Specification Metals, 2018a. Aluminum 6061-T6 [Online]. Available at: http://asm.matweb.com/search/SpecificMaterial.asp?bassnum=ma6061t6. [Accessed: 19 January 2018].

Altman, D. and Holzman, A., 2007. Overview and History of Hybrid Rocket Propulsion. In: Kuo, K. K. and Chiaverini, M. J. (eds.). Fundamentals of Hybrid Rocket Combustion and Propulsion. Reston, VA: American Institute of Aeronautics and Astronautics, 1–36.

Arves, J., Gnau, M., Kearney, D., and Joiner, K., 2003. Hybrid Sounding Rocket (HYSR) Program. 39th AIAA/ASME/SAE/ASEE Joint Propulsion Conference and Exhibit. Reston, VA.

Balmogim, U., 2016. Design and Development of the Phoenix-1B Hybrid Rocket. MSc Thesis, University of KwaZulu-Natal, Durban, South Africa.

Bartz, D., 1957. A simple equation for rapid estimation of rocket nozzle convective heat transfer coefficients. Journal of Jet Propulsion, Technical notes, 27 (1), 49–53.
4.11.2 Numerical style

In this system references in the text are indicated by numbers (in the order of their first appearance) in square brackets, and in the list they are arranged numerically. In other words, the first source in this report is [1] and the second is [2] without regard for the names of the authors or the date of publication.

An example of the referencing style is shown in the reference section of this report. Examples of the style and format of the references are shown in the order of author, date, title of article, title of journal, part number, page numbers (beginning of article - end of article). 

When citing Internet-based information, ensure that your report reference list is in the format: Name of the website, URL of the website, the date on which it was accessed. Use only Internet sources which have academic credibility. 
4.12 Appendices

Detail that disturbs the flow of the main text, and particularly detail that does not form an integral part of the main text, must preferably be placed in the appendices.  Some examples of information in the appendices are: detailed descriptions of apparatus, computer programs, lists of unprocessed data, sample calculations, and commercial data sheets. 

Every appendix must have a descriptive title. Appendices are numbered “Appendix A”, “Appendix B” and so on. If the appendices contain references, they are inserted in the list of references. When referring to the appendices in the report, the page number must be supplied.
5. Tables and figures

Tables are used for quantitative comparisons. Figures (drawings, sketches, graphs and photos) are often more easily interpreted than tables and are therefore sometimes preferable.
All figures and tables must have a number and a caption. The figure or table must be referred to and described, with a reference, before it is shown. An example of this style would be: Figure xyz [reference] shows the process that was executed at the plant. Notice that the introduction of the figure in the example does not state the word “below”. It is obvious that the figure will be below if it is referred to the first time and therefore this information is not important.
The number and caption of a graph or diagram are placed below the figure. The number and heading of a table are placed above the table. The labels of figures and tables are centred to the page. Upper-case letters are used when a table or figure is referred to in the text. For example: Table 2 and Figure 5. The text in the tables and figures must not be smaller than font size 8.

Graphs must be used particularly when trends are shown, or series of data compared. Graphs containing data that need to be compared must be combined in the same figure for ease of direct comparison. Most readers expect the independent variable to be given on the horizontal axis and the dependent variable on the vertical axis.
6. Conclusion
This document indicated the important styles and formats that are expected in a technical report. A brief explanation of the expectations for a vacation report is given. Greater detail of the expectations and content for each section within a report is given and elaborated. The way that figures and tables are to be shown in a report has been indicated. Common mistakes that are often found in a report have also been shown.
7. References
{Numerical style}

[1]
Essex, J. (1988) Fluid Mechanics in Practice, Cambridge: Cambridge University Press.

[2]
Somekh, B. and Davies, R. (1991) 'Towards a pedagogy for information technology', The Curriculum Journal, 2, 153-70.

[3]
Netram Technologies Inc., http://www.netram.co.za, date accessed: 4 June 2013

{Harvard style}

Essex, J. (1988) Fluid Mechanics in Practice, Cambridge: Cambridge University Press.

Netram Technologies Inc., http://www.netram.co.za, date accessed: 4 June 2013

Somekh, B. and Davies, R. (1991) 'Towards a pedagogy for information technology', The Curriculum Journal, 2, 153-70.

Appendix A: Checklist

Before submitting any technical report, make sure that the guideline has been read thoroughly and that the points in the checklist below has been met:
· Does the report clearly and unambiguously state what I the author wanted to say? 
· Is the structure correct?

· Has the correct format been applied throughout (font, size, spacing)?

· Does the report follow the prescribed sequence?

· Are important aspects given enough emphasis?

· Are unimportant aspects emphasised too much?

· Is each section, paragraph, sentence, phrase, and word necessary? 
· Is there logical transition between paragraphs?

· Have all the tables, figures, and appendices been included?

· Do the table of contents, references, and lists of tables and figures correspond to the headings in the text of the tables and figures? 
· Have the figures and tables been referenced in the text?

· Have all the main sections and subsections been properly numbered and does the numbering correspond to the table of contents?

· Have the axes of all the graphs been correctly named, and their units given? 

· Does the abstract state how the project originated, what was intended, how it was done, and what was found?

· Does the conclusion logically follow from the main body of the text, and link to the introduction?

· Is the list of references complete, correct, and written according to the prescribed format? In engineering, the Harvard style is often used.

· If someone who knew nothing about the subject had to pick up the report, would it make sense to them?     

The method presented here fulfils the requirement of a dimensionless comparison figure for the specific energy demand of transport vehicles. With the glide number as a basis and the inclusion of common standard factors used in transport science as efficiencies, one finally gets the important figure of specific primary energy demand.


Some common opinions held by the public concerning the position of aircraft with respect to other vehicles have been corrected. Human muscle power is recognised as absolutely inadequate for transport purposes, if primary energy demand is considered equally for man powered and motorised transport. It has also been shown that this figure cannot be the only decisive criterion for the choice of traffic alternatives in relation to the economic reason for the transport work done.


Here the aeroplane clearly holds a pole position due to its high performance. The public should no longer treat the aeroplane as an enemy of the environment. There is a great opportunity for a reassessment of development options for international transport in favour of aviation. 














Here the aeroplane clearly holds a pole position due to its high performance. The public should no longer treat the aeroplane as an enemy of the environment. There is a great opportunity for a reassessment of development options for international transport in favour of aviation. It should be taken! [1].
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