Appendix 1: SI prefixes and
multiplication factors

Multiplication factor Prefix Symbol
1000 000 000 000 000 000 000 = 10'® exa E
1 000 000 000 000 000 000 = @™ peta T
1000 000 000 000 =1@" tera T
1,000 000 000 =10° giga G
1000 000 =10° mega M
1000 =10° kilo k
100 =10? hecto h
10 =10' deca da
0.1 = 1l deci d
0.01 =107 centi C
0.001 =102 milli m
0.000 001 =10° micro u
0.000 000 001 =l nano n
0.000 000 000 001 = 1@ pico p
0.000 000 000 000 001 =@ femto f
0.000 000 000 000 000 001 =10"8 atto a




Appendix 2: Derived units

Through common usage, fundamental units have been given names. None of them is a recog-
nized ST unit.

Length Area
Micron (um) =10°%m
Angstrom (A) =10""m
Fermi (fm) =10""m
Are (a) =100 m?
Barn (b) =102m?
Mass Tonne (t) =10°kg
Time Minute (min) =60s
Hour (h) =3,600s
Day (d) =86,400s

Year (a) ~3.1557x107s




Appendix 3: Derived units

inSI and c.g.s.

Quantity Dimensions SI C.g.s. Ratio c.g.s./SI
Acceleration ar= m s cm s 10
Area L2 m? cm? 10+
Density ML kgm= gcm3 1073
Energy ML?2T joule erg 107
Force MLT= newton dyne 10
Length L metre centimetre 1072
Mass M kilogram gram 1073
Power ML2T3 watt ergs™! 107
Pressure ML'T2 pascal dyne cm? 107"
Surface tension MT2 N m-' dyne cm™' 107
Time T second second 1
Velocity - ms' cms™! 10
Viscosity MLT! kgm's! poise 107"
Volume L2 m? cm 10°




Appendix 4: Abbreviations used
for piping and instrumentation
diagrams (P&IDs)

Analyser controller AC
Analyser transmitter AT
Differential pressure controller DPC
Differential pressure transmitter DPT
Flow indicator Fl
Flow controller FC
Flow indicator and controller FIC
Level controller LC
Level indicator LI
Level indicator and controller LIC
Level transmitter/sensor LT
High level alarm LAH
Very high level alarm LAHH
Low level alarm LAL
Very low level alarm LALL
pH controller pHC
pH sensor/transmittor pHT
Pressure indicator Pl
Pressure controller PC
Pressure indicator and controller PIC
Pressure transmitter PT
Temperature controller TC
Temperature indicator Tl
Temperature indicator and controller TIC

Temperature sensor/transmitter T




Appendix 5: Dimensions and units




Appendix 6: Greek alphabet




: Periodic table
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Appendix 8: Fundamental constants

Constant Units
Absolute zero —273.15°C
Acceleration due to gravity 9.806 m s

Avogadro constant
Boltzmann constant
Faraday constant

Molar volume at s.t.p.
Planck constant

Speed of light
Stefan-Boltzmann constant
Triple point of water

University gas constant

6.022 169 169 x 10?* mol™!
1.380622 x 1022 J K
9.648 670 x 10* C mol-'
2.241 36 X102 m? mol-'
6.626 196 x 1034 J s

2.999 925 x108 m s~
5.670400x 108 W m=2 K+
273.16K

8.314 34 J mol~' K




Appendix 9: Recommended web links

[ () see wes Links ]

This is a web-linked dictionary. To access the websites listed below, go to the dictionary’s web
page at www.oup.com/uk/reference/resources/chemeng, click on Web links in the Resources
section and locate the entry in the alphabetical list, then click straight through to the relevant

websites.

ACHEMA Ausstellungs-Tegung fuer
Chemisches Apparatewesen
o Official website of ACHEMA.

air pollution
o Official website of Environmental Protection
UK.

ALARP
o Official website of the Health and Safety Ex-
ecutive UK offering risk assessment advice.

American Institute of Chemical
Engineers
o Official website of the American Institute of

Chemical Engineers.

American National Standards Institute
o Official website of the American National
Standards Institute.

American Petroleum Institute
o Official website of the American Petroleum
Institute.

American Society for Testing Materi-
als (ASTM International)
o Official website of ASTM International.

American Society of Mechanical

Engineers

o Official website of the American Society of
Mechanical Engineers.

Arrhenius, Svante August
o Official website of the Nobel Prize organization,
with a transcript of Arrhenius’ lecture of 1903.

ATEX

o Official website of the Health and Safety Ex-
ecutive, UK, outlining information on ATEX
and explosive atmospheres.

BSI
o Offical website of BSI, with information
about BSI standards.

carbon credit
o Official website of Carbon Futures, with an
explanation of how carbon trading works.

carbon footprint
¢ Official website of the Carbon Trust.

CEFIC
e Official website of Conseil Européen des Fé-
dérations de I'Industrie Chimique.

CERN
o Official information website of CERN, acces-
sible to the public.

chartered chemical engineer
e Official website of the Engineering Council.

CHEMECA
e Official website for CHEMECA conference
2012.

Chemical & Engineering News
e Online access to Chemical & Engineering
News.

Chemical Engineering
e Online access to Chemical Engineering
magazine.

Clean Air Act

e Official website of HM Government man-
aged by the National Archives to publish all
enacted legislation in the UK.

DECHEMA
o Official website of DECHEMA.
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DSEAR
o Official website of the Health and Safety Ex-
ecutive, DSEAR regulations.

ECHA
o Official website of the European Chemical
Agency.

electrolytic separation

o Official website of the Norsk Industriarbei-
der Museum, Vemork (Norwegian Industrial
Workers Museum).

Environment Agency (EA)
o Official website of the UK Environment
Agency.

Environmental

(EPA)

» Official website of the US Environmental Pro-
tection Agency.

Protection Agency

European Federation of Chemical

Engineering

o Official website of the European Federation
of Chemical Engineering.

fire
o Official website of the National Fire Protec-
tion Association in the US.

fluoridization
o Official website of the British Fluoridation
Society.

Hortonsphere
o Official website of the Chicago Bridge and
Iron Company.

HSE
o Official website of the Health and Safety Ex-
ecutive in the UK.

Institution of Chemical Engineers
o Official website of the Institution of Chemi-
cal Engineers.

International Council of Chemical

Associations

o Official website of the International Council
of Chemical Associations.

JET
o Official website of EFDA JET programme

Mono pump
e Official website of Mono Company.

Nelson-Farrar cost index
o Official website of Oil and Gas Journal con-
taining the Nelson-Farrar cost index.

Organization of the Petroleum Ex-
porting Countries
e Official website of OPEC.

personal protective equipment
e Official website of the UK Health and Safety
Executive.

radioactive waste
o Official website of the UK Nuclear Decom-
missioning Authority.

Royal Australian Chemical Institute
o Official website of the Royal Australian
Chemical Institute.

Rutherford, Lord Ernest
e Official website of McGill University and its
museum to Rutherford.

SEPA
e Official website of Scottish Environment Pro-
tection Agency.

Sl units
e Official website of National Institute of
Standards and Technology (NIST).

Stockholm Convention on Persistent

Organic Pollutants

e Official  website of
Convention.

the  Stockholm

sustainability
e Official website of the United Nations Envi-
ronment Programme.

TCE
e Official website of the magazine TCE.

total dissolved solids
e Official website of the World Health Organi-
zation information on water sanitation.
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unionfining processes
* Website of Honeywell UOP Company.

UNIPOL process
e Website for Dow Company's
process.

UNIPOL

UVOX process
* Website of UVOX Redox Systems, with

page describing UV disinfection and
ozone oxidation with UVOX Redox
Systems.

Welsh process
o Official website of the Copper Development
Association Inc., Education pages.

World Chemical Engineering Council

(WCCE)

o Official website of the World Chemical Engi-
neering Council.

Young, James

o Official website of the Museum of the Scot-
tish Shale QOil Industry, page devoted to
James Young biography.



Albright, L. E (ed.) (2009) Albright’s Chemi-
cal Engineering Handbook, London: CRC
Press.

Austin, D. G. (1974) Chemical Engineering
Drawing Symbols, George Godwin Ltd.
Comyns, Alan E. (1993) Dictionary of Named
Processes in Chemical Technology, Oxford:

Oxford University Press.

Coulson, J. M. and J. E. Richardson (1996-)
Chemical Engineering, vols 1 to 6, Oxford
and Boston: Butterworth-Heinemann.

Gary, J. H., G. E. Handwerk, and M. J. Kaiser
(eds.) (2007) Petroleum Refining: Technol-
ogy and Economics (5th edn), London:
CRC Press.

Ireland, N. O. (1962) Index to Scientists of
the World from Ancient to Modern Times,
Boston: E W. Faxon Co.

Jordan, D. and P. Smith (2009) Mathematical
Techniques (4th edn), Oxford: Oxford Uni-
versity Press.

Levenspiel, O. (1999) Chemical Reaction En-
gineering (3rd edn), New York: Wiley.

McCabe, W. L., ]. C. Smith, P. Harriott (2005)
Unit Operations of Chemical Engineering
(7th edn), Boston: McGraw-Hill.

Bibliography

Mather, Angus (2000) Offshore Engineering:
An Introduction (second edn.) London:
Witherby & Co. Ltd.

Muir, Hazel (ed.) (1994) Larousse Dictionary
of Scientists, Larousse.

Porter, Roy (ed.) (1994) Hutchinson Diction-
ary of Scientific Biography, Abingdon:
Helicon Publishing Ltd.

Seider, W. D., Seader, J. D., and Lewin, D. R.
(1999) Process Design Principles: Synthesis,
Analysis, and Evaluation, New York: John
Wiley and Co.

Smith, J. M., H. C. Van Ness, and M. M. Abbott
(eds.) (2004) Introduction to Chemical En-
gineering Thermodynamics, New York and
London: McGraw-Hill.

Smith, R. (1995) Chemical Process Design,
New York and London: McGraw-Hill.

Treybal, R. E. (1980) Mass Transfer Opera-
tions, New York and London: McGraw-
Hill.

Welty, J. R., C. E. Wicks, and R. E. Wilson
(eds.) (2008) Fundamentals of Momen-
tum, Heat and Mass Transfer (5th edn),
New York: John Wiley.



4 N

Oxford Paperback Reference

A Dictionary of Chemistry

Over 4,700 entries covering all aspects of chemistry, including physical
chemistry and biochemistry.

‘It should be in every classroom and library ... the reader is drawn
inevitably from one entry to the next merely to satisfy curiosity.’
School Science Review

A Dictionary of Physics

Ranging from crystal defects to the solar system, 4,000 clear and
concise entries cover all commonly encountered terms and concepts of
physics.

A Dictionary of Biology

The perfect guide for those studying biology — with over 5,500 entries
on key terms from biology, biochemistry, medicine, and palaeontology.

‘lives up to its expectations; the entries are concise, but explanatory’
Biologist

‘ideally suited to students of biology, at either secondary or university
level, or as a general reference source for anyone with an interest in the
life sciences’

Journal of Anatomy

- OXFORD
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Oxford Paperback Reference

A Dictionary of Psychology
Andrew M. Colman

Over 9,000 authoritative entries make up the most wide-ranging
dictionary of psychology available.

‘impressive ... certainly to be recommended’
Times Higher Education Supplement

‘probably the best single-volume dictionary of its kind.’
Library Journal

A Dictionary of Economics
John Black, Nigar Hashimzade, and Gareth Myles

Fully up-to-date and jargon-free coverage of economics. Over 3,400
terms on all aspects of economic theory and practice.

‘strongly recommended as a handy work of reference.’
Times Higher Education Supplement

A Dictionary of Law

An ideal source of legal terminology for systems based on English law.
Over 4,200 clear and concise entries.

‘The entries are clearly drafted and succinctly written ... Precision for the
professional is combined with a layman’s enlightenment.’
Times Literary Supplement

A Dictionary of Education
Susan Wallace

In over 1,250 clear and concise entries, this authoritative dictionary
covers all aspects of education, including organizations, qualifications,
key figures, major legislation, theory, and curriculum and assessment
terminology.

- OXFORD
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Oxford Paperback Reference

Concise Medical Dictionary

Over 12,000 clear entries covering all the major medical and surgical
specialities make this one of our best-selling dictionaries.

““No home should be without one” certainly applies to this splendid
medical dictionary’
Journal of the Institute of Health Education

‘An extraordinary bargain’ New Scientist
A Dictionary of Nursing

Comprehensive coverage of the ever-expanding vocabulary of the
nursing professions. Features over 10,000 entries written by medical
and nursing specialists.

An A-Z of Medicinal Drugs

Over 4,000 entries cover the full range of over-the-counter and
prescription medicines available today. An ideal reference source for

both the patient and the medical professional.

A Dictionary of Dentistry
Robert Ireland

Over 4,000 succinct and authoritative entries define all the important
terms used in dentistry today. This is the ideal reference for all members
of the dental team.

A Dictionary of Forensic Science
Suzanne Bell

In over 1,300 entries, this new dictionary covers the key concepts within

Forensic Science and is a must-have for students and practitioners of
forensic science.

- OXFORD
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Oxford Paperback Reference

A Dictionary of Sociology
John Scott and Gordon Marshall

The most wide-ranging and authoritative dictionary of its kind.

‘Readers and especially beginning readers of sociology can scarcely
do better ... there is no better single volume compilation for an up-to-
date, readable, and authoritative source of definitions, summaries and
references in contemporary Sociology.’
A. H. Halsey, Emeritus Professor, Nuffield College,
University of Oxford

The Concise Oxford Dictionary of Politics
lain McLean and Alistair McMillan

The bestselling A-Z of politics with over 1,700 detailed entries.

‘A first class work of reference ... probably the most complete as well as
the best work of its type available ... Every politics student should have

one
Political Studies Association

A Dictionary of Environment and Conservation
Chris Park

An essential guide to all aspects of the environment and conservation
containing over 8,500 entries.

‘from aa to zygote, choices are sound and definitions are unspun’
New Scientist

- OXFORD
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More History titles from OUP

The Oxford Companion to Black British History
David Dabydeen, John Gilmore, and Cecily Jones

The first reference book to explore the full history of black people in
the British Isles from Roman times to the present day.

‘From Haiti to Kingston, to Harlem, to Tottenham, the story of the
African Diaspora is seldom told. This Companion will ensure that the
history of Black Britain begins to take its rightful place in
mainstream British consciousness.’

David Lammy, MP, former Minister for Culture

A Dictionary of Contemporary World History: From 1900 to the
present day
Jan Palmowski

Discover the facts behind the headlines with this indispensable A-Z
of world history during the last century.

‘Concise, current information ... highly recommended’
Choice

The Concise Oxford Dictionary of Archaeology
Timothy Darvill

The most wide-ranging, up-to-date, and authoritative dictionary of
its kind.

‘Comprehensive, proportionate, and limpid’
Antiquity

- OXFORD
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Oxford Paperback Reference

The Concise Oxford Companion to English Literature
Dinah Birch and Katy Hooper

Based on the best-selling Oxford Companion to English Literature, this is
an indispensable guide to all aspects of English literature.

Review of the parent volume
‘the foremost work of reference in its field’
Literary Review

A Dictionary of Shakespeare
Stanley Wells
Compiled by one of the best-known international authorities on the

playwright’s works, this dictionary offers up-to-date information on all
aspects of Shakespeare, both in his own time and in later ages.

The Oxford Dictionary of Literary Terms

Chris Baldick

A best-selling dictionary, covering all aspects of literature, this is an
essential reference work for students of literature in any language.
A Dictionary of Critical Theory

lan Buchanan

The invaluable multidisciplinary guide to theory, covering movements,
theories, and events.

‘an excellent gateway into critical theory’ Literature and Theology

- OXFORD
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Oxford Paperback Reference

A Dictionary of Marketing
Charles Doyle

Covers traditional marketing techniques and theories alongside the
latest concepts in over 2,000 clear and authoritative entries.

‘Flick to any page [for] a lecture’s worth of well thought through
information’
Dan Germain, Head of Creative, innocent Itd

A Dictionary of Media and Communication
Daniel Chandler and Rod Munday

This volume provides over 2,200 authoritative entries on terms used in
media and communication, from concepts and theories to technical
terms, across subject areas that include advertising, digital culture,
journalism, new media, radio studies, and telecommunications.

‘a wonderful volume that is much more than a simple dictionary’
Professor Joshua Meyrowitz, University of New Hampshire
A Dictionary of Film Studies

Annette Kuhn and Guy Westwell

Features terms covering all aspects of film studies in 500 detailed
entries, from theory and history to technical terms and practices.

- OXFORD
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