
                                           Appendix 1 : SI prefixes and 
multiplication factors

  Multiplication factor    Prefi x    Symbol  

  1 000 000 000 000 000 000 000 = 10 18     exa    E  

  1 000 000 000 000 000 000        = 10 15     peta    T  

  1 000 000 000 000        = 10 12     tera    T  

  1 000 000 000        = 10 9     giga    G  

  1 000 000        = 10 6     mega    M  

  1 000        = 10 3     kilo    k  

  100        = 10 2     hecto    h  

  10        = 10 1     deca    da  

  0.1        = 10 –1     deci    d  

  0.01        = 10 –2     centi    c  

  0.001        = 10 –3     milli    m  

  0.000 001        = 10 –6     micro    μ  

  0.000 000 001        = 10 –9     nano    n  

  0.000 000 000 001        = 10 –12     pico    p  

  0.000 000 000 000 001        = 10 –15     femto    f  

  0.000 000 000 000 000 001        = 10 –18     atto    a  



              Appendix 2 : Derived units

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

  Length    Area  

  Micron (μm)    =10 –6  m  

  Angstrom (Å)    = 10 –10  m  

  Fermi (fm)    = 10 –15  m  

  Are (a)    = 100 m 2   

  Barn (b)    = 10 –28  m 2   

  Mass Tonne (t)    = 10 3  kg  

  Time Minute (min)    = 60 s  

  Hour (h)    = 3,600 s  

  Day (d)    = 86,400 s  

  Year (a)    ≈ 3.1557 x 10 7  s  



        Appendix 3 : Derived units 
in SI and c.g.s.

  Quantity    Dimensions    SI    c.g.s.    Ratio c.g.s. / SI  

  Acceleration    LT –2     m s –2     cm s –2     10 –2   

  Area    L 2     m 2     cm 2     10 –4   

  Density    ML –3     kg m –3     g cm –3     10 –3   

  Energy    ML 2 T –2     joule    erg    10 –7   

  Force    MLT –2     newton    dyne    10 –5   

  Length    L    metre    centimetre    10 –2   

  Mass    M    kilogram    gram    10 –3   

  Power    ML 2 T –3     watt    erg s –1     10 –7   

  Pressure    ML –1 T –2     pascal    dyne cm –2     10 –1   

  Surface tension    MT –2     N m –1     dyne cm –1     10 –3   

  Time    T    second    second    1  

  Velocity    LT –1     m s –1     cm s –1     10 –2   

  Viscosity    ML –1 T –1     kg m –1  s –1     poise    10 –1   

  Volume    L 3     m 3     cm –3     10 –6   



              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    FI  

  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    PI  

  Pressure controller    PC  

  Pressure indicator and controller    PIC  

  Pressure transmitter    PT  

  Temperature controller    TC  

  Temperature indicator    TI  

  Temperature indicator and controller    TIC  

  Temperature sensor/transmitter    TT  



              Appendix 5 : Dimensions and units

  Quantity    Dimension    Unit  

  Acceleration    [LT –2 ]    ms –2   

  Area    [L 2 ]    m 2   

  Density    [ML –3 ]    kg m –3   

  Energy    [ML 2 T –2 ]    J  

  Force    [MLT –2 ]    N  

  Length    [L]    m  

  Mass    [M]    kg  

  Momentum    [MLT –1 ]    N s  

  Pressure    [ML –1 T –2 ]    Pa  

  Shear stress    [ML –1 T –2 ]    Pa  

  Shear rate    [T –1 ]    s –1   

  Time    [T]    s  

  Viscosity    [ML –1 T –1 ]    Pa s  

  Volume    [L 3 ]    m 3   

  Work    [ML 2 T –1 ]    W  



                  Appendix 6 : Greek alphabet      

  Letters      Name  

  Α    α    alpha  

  Β    β    beta  

  Γ    γ    gamma  

  Δ    δ    delta  

  Ε    ε    epsilon  

  Ζ    ζ    zeta  

  Η    η    eta  

  Θ    θ    theta  

  Ι    ι    iota  

  Κ    κ    kappa  

  Λ    λ    lambda  

  Μ    μ    mu  

  Ν    ν    nu  

  Ξ    ξ    xi  

  Ο    ο    omicron  

  ∏    π    pi  

  Ρ    ρ    rho  

  Σ    σ    sigma  

  Τ    τ    tau  

  Υ    υ    upsilon  

  Φ    φ    phi  

  Χ    χ    chi  

  Ψ    ψ    psi  

  Ω    ω    omega  



        Appendix 7 : 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 –2   

  Avogadro constant    6.022 169 169 x 10 23  mol –1   

  Boltzmann constant    1.380 622 x 10 –23  J K –1   

  Faraday constant    9.648 670 x 10 4  C mol –1   

  Molar volume at s.t.p.    2.241 36 x10 –2  m 3  mol –1   

  Planck constant    6.626 196 x 10 –34  J s  

  Speed of light    2.999 925 x10 8  m s –1   

  Stefan–Boltzmann constant    5.670 400 x 10 –8  W m –2  K –4   

  Triple point of water    273.16 K  

  University gas constant    8.314 34 J mol –1  K –1   



               Appendix 9 : Recommended web links

         ACHEMA Ausstellungs-Tegung fuer 
Chemisches Apparatewesen 
•      Offi cial website of ACHEMA.

     air pollution 
•      Offi cial website of Environmental Protection 

UK.

     ALARP 
•      Offi cial website of the Health and Safety Ex-

ecutive UK offering risk assessment advice.

     American Institute of Chemical 
Engineers 
•      Offi cial website of the American Institute of 

Chemical Engineers.

     American National Standards Institute 
•      Offi cial website of the American National 

Standards Institute.

     American Petroleum Institute 
•      Offi cial website of the American Petroleum 

Institute.

     American Society for Testing Materi-
als (ASTM International) 
•      Offi cial website of ASTM International.

     American Society of Mechanical 
Engineers 
•      Offi cial website of the American Society of 

Mechanical Engineers.

     Arrhenius, Svante August 
•      Offi cial website of the Nobel Prize organization, 

with a transcript of Arrhenius’ lecture of 1903.

     ATEX 
•      Offi cial website of the Health and Safety Ex-

ecutive, UK, outlining information on ATEX 
and  explosive atmospheres.

     BSI 
•      Offi cal website of BSI, with information 

about BSI standards.

     carbon credit 
•      Offi cial website of Carbon Futures, with an 

explanation of how carbon trading works.

     carbon footprint 
•      Offi cial website of the Carbon Trust.

     CEFIC 
•      Offi cial website of Conseil Européen des Fé-

dérations de l’Industrie Chimique.

     CERN 
•      Offi cial information website of CERN, acces-

sible to the public.

     chartered chemical engineer 
•      Offi cial website of the Engineering Council.

     CHEMECA  
•      Offi cial website for CHEMECA conference 

2012.

      Chemical & Engineering News  
•      Online access to  Chemical & Engineering 

News .

      Chemical Engineering  
•      Online access to  Chemical Engineering  

magazine.

     Clean Air Act 
•      Offi cial website of HM Government man-

aged by the National Archives to publish all 
enacted legislation in the UK.

     DECHEMA 
•      Offi cial website of DECHEMA.

 A 
 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. 



431 Appendix 9: Recommended web links

     DSEAR 
•      Offi cial website of the Health and Safety Ex-

ecutive, DSEAR regulations.

     ECHA 
•         Offi cial website of the European Chemical 

Agency.

     electrolytic separation 
•      Offi cial website of the Norsk Industriarbei-

der Museum, Vemork (Norwegian Industrial 
Workers Museum).

     Environment Agency (EA) 
•      Offi cial website of the UK Environment 

Agency.

     Environmental Protection Agency 
(EPA) 
•      Offi cial website of the US Environmental Pro-

tection Agency.

     European Federation of Chemical 
Engineering 
•         Offi cial website of the European Federation 

of Chemical Engineering.

     fire 
•      Offi cial website of the National Fire Protec-

tion Association in the US.

     fluoridization 
•         Offi cial website of the British Fluoridation 

Society.

     Hortonsphere 
•      Offi cial website of the Chicago Bridge and 

Iron Company.

     HSE 
•      Offi cial website of the Health and Safety Ex-

ecutive in the UK.

     Institution of Chemical Engineers 
•      Offi cial website of the Institution of Chemi-

cal Engineers.

     International Council of Chemical 
Associations 
•      Offi cial website of the International Council 

of Chemical Associations.

     JET 
•      Offi cial website of EFDA JET programme

     Mono pump 
•      Offi cial website of Mono Company.

     Nelson–Farrar cost index 
•      Offi cial website of  Oil and Gas Journal  con-

taining the Nelson–Farrar cost index.

     Organization of the Petroleum Ex-
porting Countries 
•      Offi cial website of OPEC.

     personal protective equipment 
•      Offi cial website of the UK Health and Safety 

Executive.

     radioactive waste 
•      Offi cial website of the UK Nuclear Decom-

missioning Authority.

     Royal Australian Chemical Institute 
•      Offi cial website of the Royal Australian 

Chemical Institute.

     Rutherford, Lord Ernest 
•      Offi cial website of McGill University and its 

museum to Rutherford.

     SEPA 
•      Offi cial website of Scottish Environment Pro-

tection Agency.

     SI units 
•      Offi cial website of National Institute of 

Standards and Technology (NIST).

     Stockholm Convention on Persistent 
Organic Pollutants 
•      Offi cial website of the Stockholm 

Convention.

     sustainability 
•      Offi cial website of the United Nations Envi-

ronment Programme.

      TCE  
•      Offi cial website of the magazine  TCE .

     total dissolved solids 
•      Offi cial website of the World Health Organi-

zation information on water sanitation.



     unionfining processes 
•      Website of Honeywell UOP Company.

     UNIPOL process 
•      Website for Dow Company’s UNIPOL 

process.

     UVOX process 
•      Website of UVOX Redox Systems, with 

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

     Welsh process 
•      Offi cial website of the Copper Development 

Association Inc., Education pages.

     World Chemical Engineering Council 
(WCCE) 
•      Offi cial website of the World Chemical Engi-

neering Council.

     Young, James 
•      Offi cial website of the Museum of the Scot-

tish Shale Oil Industry, page devoted to 
James Young biography.               
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