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SI?

Abbreviated from the French
Le Systeme International d'Unités

The international system of units was established by

the 11t CGPM in 1960.

Modern metric system of measurement



Two Classes of SI Units

@ Base units

m, kg, s, A, K, mol, cd

@ Derived units

the others



S| Base Units

Base quantity Name Symbol
length meter m

mass kilogram kg

time second S
electric current ampere A
thermodynamic kelvin K
temperature

amount of substrate mole mol

luminous intensity candela cd



S| Derived Units

Derived units are expressed algebraically In
terms of base units or other derived units.

The symbols for derived units are obtained by
means of the mathematical operations of
multiplication and deviation.



Table 2. Examples of SI coherent derived units expressed in terms of SI base units

SI coherent derived unit

Derived quantity Name Symbol
area square meter m"
volume cubic meter m’
speed. velocity meter per second nm/s
acceleration meter per second squared m/s’
wavenumber reciprocal meter m
density. mass density kilogram per cubic meter kgfm3
specific volume cubic meter per kilogram m’ kg
current density ampere per square meter A/m’
magnetic field strength ampere per meter A/m
luminance candela per square meter cd/m’
amount-of-substance concentration i
amount concentration . concentration mole per cubic meter mol/m’




Table 3. The 22 SI coherent derived units with special names and symbols.

SI coherent derived unit @)

Special name Special  Expression in Expression in
svmbol  terms of other terms of SI base
ST units units
plane angle radian rad 1 @ m/m
solid angle steradian sr© 1 ® m*/m’
frequency hertz @ Hz §!
force newton N m - kg - s
pressure, stress pascal Pa N/m’ m kg g2
energy. work. joule J N'm m’ - kg - s>
amount of heat )
power. radiant flux watt W I/s m -kg-s
electric charge. coulomb C s"A
amount of electricity
electric potential difference’,  volt A" W/A m - kg- s3-A
electromotive force
capacitance farad F C/V m?2- kg5t A?
electric resistance ohm Q V/A m’: kg -s?-A”
electric conductance siemens S AV i~ g™~ A
magnetic flux weber Wb V-s m’- kg-s2-A”?
magnetic flux density tesla T Wh/m? kg g2 A7
inductance henry H Wh/A m’- kg s> A
Celsius temperature degree Celsius ¥ °C K
luminous flux lumen Im ed - sr'? cd
illuminance lux Ix Im/m’ m_'2 cd



Table 4. Examples of SI coherent derived units expressed with the aid of SI derived units having special
names and symbols.

SI coherent derived unit

Derived quantity Name Svmbol Expression in terms of
SI base units
dynamic viscosity pascal second Fa“s m - kg - N
moment of force newton meter N 'm m’ kg g
surface tension newton per meter N/m < o B
angular velocity radian per second rad/s mom g =gt
angular acceleration radian per second squared  rad/s’ mEm g ey
heat flux density, watt per square meter W/m’ kg s~
irradiance
heat capacity. entropy joule per kelvin JK m’-kg-s2-K!
specific heat capacity. joule per kilogram kelvin ~ J/(kg - K) m g K
specific entropy
specific energy joule per kilogram J/kg m’- s
thermal conductivity watt per meter kelvin W(m - K) m-kg-s> K
energy density joule per cubic meter T’ m’- kg - s
electric field strength volt per meter V/m m-kg- s> A"
electric charge density ~ coulomb per cubic meter Cc/m’ m "s'A
surface charge density coulomb per square meter C/m’ m2-s-A
electric flux density. coulomb per square meter C/m’ m2-s-A
electric displacement
permittivity farad per meter F/m m> kg st A’
permeability henry per meter H/m m-kg-s>-A”
molar energy joule per mole J/mol m’ - kg - s - mol ™’
molar entropy. joule per mole kelvin J/(mol * K) m’ - kg - s K mol™
molar heat capacity
exposure (x and y rays)  coulomb per kilogram C/kg kg;l s"A
absorbed dose rate gray per second Gy/s m’ s
radiant intensity watt per steradian W/sr m' m? kgs” =m’kgrs”
radiance watt per square meter /m’-sr) m’-m’-kg's” =kg g

steradian

2 e ] 1



S| Prefixes

Table 5. SI prefixes

Factor Prefix Name Symbol Factor Prefix Name Symbol
107 = (10°)° yotta Y 10 deci d
10! = (10%)’ zetta z 107 centi ¢
10 = (10%® exa E 107 = (10 milli m
10¥ = (10°)’ peta P 10°%=(10%7 micro u
10" = (10%* tera T 107 =(10% nano n
10° = (10%)° giga G 10 2= 0% pico P
108 = (10%)° mega M 1077 = (10% femto f
10° = (10%)} kilo k 107% = (10%)° atto a
10 hecto h 107 = (10977 zepto z
10! deka da 102 = (10% yocto y




Table 6. Non-SI units accepted for use with the SI by the CIPM and this Guide

Name Svmbol Value in SI units
minute min lmin= 60s
hour } time h lh = 60min = 3600s
day d 1d = 24h = 86400s
degree © 1° = (w/180) rad
minute } plane angle ' ' = (1/60)° = (/10 800)rad
second " = (1/60) = (n/648 000)rad
hectare®™ ha tha = 1hm* = 10*m’
liter L® 1 1L = 1dm’ = 100w’
metric ton © T 1t = 10°kg
neper Np@-/) [see footnote (g) regarding the numerical
bel BE@N value of logarythmic ratio quantities such
dB®© as the neper. the bel. and the decibel]

decibel




Rules and Style Conventions

Quantity: Italic
Units: Roman (upright)

Ex) Quantity: m, t
Units: kg, s, K, Pa, MHz etc

Equation: Italic
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Plurals

Unit symbols are unaltered in the plural.
Ex) kg (0), Kg (X)
55(0), 5sec., 5sec, 5secs (X)
600 kPa (gauge) (O), 600 kPag (X)



Space between number and units

3. 35mm (0), 35mm (X)
32°C (0), 32°C(X)
250, 25023 23" (O)



Unit symbols obtained by multiplication and division

4, N-m or Nm

m
5. m/s, m-stl ¢



Name and symbol

6. Joules per kilogram (O)
JIkg (O)
joules/kilogram (X)
joules/kg (X)
joules-kg (X)



Prefixes

7. Select optimum prefix between 0.1and 1000.

Ex) 12300 mm = 12.3m
12.3%X10°m = 12.3 km
0.00123 m = 1.23 mm



Prefixes and the kilogram

8. V/m (O) mV/mm (X)
MJ/kg (O)  kd/g (X)



Single prefix

9. 1nm(O) 1 mum (X)
1pF (O) 1 ppF (X)



Unseparability of prefix and unit

10. 1cm3=(102m)°>=10°m3
1nst=(109s)1=10%s"

Examples: 2.3 em’ =23 (cm)’ =23 (107 m)’ =2.3 x 10° m®
lem'=1(m)?'=10102m)'=10"m™
5000 ps™' = 5000 (us)™ = 5000 (1078 s)™ = 5000 x 10%s7! =5 x 10° 57
1 V/em = (1 V)/(10 m) = 10> V/m



Name of units

11-1. 3 newtons (O)
3 Newtons (X)

a 1 mendgage (O) 1-m end gage (X)
a 10 kQ resisitor (O) a 10-ke2 resisitor (X)



Clarity in writing values and quantity

Examples:
51 mm X 51 mm X 25 mm
225 nm to 2400 nm or (225 to 2400) nm
0°C to 100 °C or (0 to 100) °C
OVtoS5Vor(0to5)V
(8.2.9.0.9.5.9.8. 10.0) GHz
63.2m=0.1mor(63.2+0.1)m

129s—3s=126s0r(129—-3)s=126s

but not:

but not:

but not:

but not:

but not:

but not:

but not:

51 X 51 X25 mm

225 to 2400 nm

0°C—100°C

0—-5V

8.2,9.0.9.5. 9.8, 10.0 GHz

63.2+0.1mor63.2m=0.1



ppm, ppb, and ppt

Examples:
a stability of 0.5 (LA/A)/min
a shift of 1.1 nm/m
a frequency change of 0.35 x 107 f

a sensitivity of 2 ng/kg

but not:

but not:

but not:

but not:

a stability of 0.5 ppnymin
a shift of 1.1 ppb
a frequency change of 0.35 ppb

a sensitivity of 2 ppt



Table 13. Greek alphabet in roman and italic type

Greek Letter Name Roman Italic
alpha A a A a
beta B B B B
gamma F Y r Y
delta A 0 4 o
epsilon E € E 3
zeta Z E Z ¢
eta H N H i
theta e,6% 6,9® e, 6% 6, 9
iota I 1 I i
kappa K P K i
lambda A ) A A
mu M U M u
nu N v N v
X1 = g S ¢
omicron (@) 0 o o
pi II r, © I T, @
rho P p P p
sigma ) v z o
tau T T T
upsilon 3 4 v 4 v
phi <> ?, ¢ o Q. ¢
chi X Vi X ¥
psi : 4 v . 174
Q Q @

omega




Grouping digits

Examples:

76 483 522

43 279.168 29

8012 or 8 012

0.491 7223

0.5947 or 0.594 7
8012.5947 or 8 012.594 7

but not:
but not:
but not:

is highly preferred to:

but not:
but not:

76,483,522

43.279.168 29

8.012

0.4917223

0.59 47

8 012.5947 or 8012.594 7
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