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Unit of length (meter, symbol: m) :

The meter is the length of the path travelled by light in vacuum durin
458 of a seconds.

g a time interval of 1/299 792
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Unit of mass (kilogram, symbol: kg):

The kilogram is the unit of mass; it is equal to the mass of the international prototyﬁe of the kilogram
(3 rd. CGPM, 1901). .
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Unit of time, duration (second, symbol: s):

The second is the duration of 9 192 631 770 periods of the radiation corresponding to the transition

between the two hyperfine levels of the ground state of the caesium-133 atom (caesium atom is at

restat a temperature of .0 k). 1
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Unit of electric current (ampere, symbol: A)

The ampere is that constant current, which if maintained in two straight parallel conductors of
infinite length, of negligible circular cross-section, and };laced one metre apart in vacuum, would
produce between those conductors a force equal to 2 x 10° newton per metre of length,
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Unit of thermodynamic temperature (kelvin, symbol: k)

The kelvin, unit of thermodynamic temperature, is the fraction 1/273.16 of the thermodynamic
temperature of the triple point of water.

This definition refers to water havmg the isotopic composition defined by the following amount-of-
substance ratios: 0,00015576 mole of “H per mole of 'H, 0,0003799 mole of "0 per mole of 0 and

0,0020052 mole of **0 per mole of 0.
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Unit of amount of substance (mole, symbol: mol)

~ The mole is the amount of substance of a system which contains as S many elementary entities as there
are atoms in 0. 012 kilogram of carbon 12.

When the mole is used, the elementary entities must be specified and may be atoms, molecules, ions,
electrons, other pa.rucles or specified groups of such parucles ‘
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Unit of luminous intensity (candela, symbol: cd)

The candela is the luminous intensity, in a given direction, of a source that emits monochromatic
radiation of frequency of 540 x 10™ hertz and that has a radiant intensity in that dIIECthIl of (1/683)

watt per steradian.
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Base quantities and dimensions used in SI base units (table 1.1)

SI base Gl gl 1SQ base gl gl plaill
unit Ll i1 quantity sl
A g
Symbol | Name | < | a¥ | Symbol | Symbol Quantity sl
for for
dimension | quantity
A el | el
Ll
m meter a S L J LT Length skl
efc. i
kg |kilogram | & |adesS| M 4 M Mass x|
s second | & | 4G T J T Time, duration el
A - | -ampere | el I U L Electric current (s ol
K Kelvin | ¢ oils e T Thermod ynamic Byladlds
temperature | 4:S2alia g yil/Adlkadl
mol mole | Jse | dse N n Amount of oLl
substance
cd candela | d | [Aaad ] Iy Luminous telay! 523
[ sl ' intensity
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The expressions for the coherent SI units of the SI base units can be obtained from the
dimensional products of the corresponding ISQ derived quantities by using the following
formal substitutions and these substitutions are reversible (table 1.2).

L-m 0-K
M- kg N - mol
T—s | J-cd
I-A - 1=1
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SI derived units (Secondary legal units of measurement)
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- Units derived coherently from SI base units are given as algebraic expressions in -the form of
products of powers of the SI base units with a numerical factor equal to 1.
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SI derived units expressed in terms of base units
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Table 2.1 lists some examples of derived quantities, and the corresponding coherent derived units
expressed directly in terms of base units.

Table 2.1 Examples of coherent derived units in the SI expressed in terms of base units
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Derived Definition iy i SI daay
quantity PR : coherent | CsAl
- derived | 4iiadl
' _ unit | 4l il
| - gty Al
Name pudd Sy.mbol Name e — A
oY _
The square | s
metre is the | aie4aliae ' ' '
Area areaof a dala aly daliadl A SQUAe | p el m?
e g , metre
square of side | laalyl s
1 metre. - ‘ ' .
. B i ¥
The cubic Eazan , : m’ p
meter is the ol & ' cubic R
. . |
Volumg volume of a s 1¢lu 2=l ¥ metre 2l
cube of side 1 &

i
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meter.

The meter per e
second is the | 4l Js! y kY
velocity of a o
point that éb:s-‘u-lwf oyl )
speed, moves Bpada Ty metre per | JSI /s
velocity through 1 Uilsa akily : second 4l
meter in 1 o e
second with Al
uniform
motion. \
The meter per ' m/s” ce
second L ] =
squared is the | 4 dS) i
acceleration |
of a body, )
animated by a o s ‘d”
uniformly | % 3« Alal metre per | JS s
Acceleration varied Riaiga Ay Ll A second s
| movement . dlagy | &) squared | dai
whose C o
velocity | S &l
varies in 1 Ll
second by 1
meter per. .
second.
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reciprocal of a sall
wave's ‘-’;
wavelength iagd
The kilogra-m <) s kg/m E’S
per meter is . 2
the lineic Lfﬂim&
" ma:)ss ofa <y
0mogeneous idin
Lineic mass, body of ‘::l uti] iglaal) 2] kilogram ‘ﬂﬂi‘.‘_
linear density uniform F3 O Ll da) per metre L
section L& 1l
having a mass | _,i; f
of 1 kilogram ki s
and a length i
of 1 meter.
density, The kilogram | ¢ 4t<l ¢ Al P kilogram




mass density |  per cubic plog S | At Zais per cubic | J<al e rﬂ
meter is the Sl metre S
density of a | A cuSa el
homogeneous x|
body having a | 4 «dseaall
mass of 1 A 48
kilogram and PN
avolume of 1 | L& _uilaie
cubic meter. | alje sl 4
S dana
284
The kilogram | J<lal & 4lS kg/m” T¢5
per square A e a ~p
meter is the ael)
areic mass of | kel
a <y
. homogeneous | daluall ) )
s | || i | Mo |
densi uniform lewa (53 4ausy rd .
ensity thickness A 1m e Zakd metre Ba S
having a mass | ale sl
of 1 kilogram | _fie 43aliay
and an area of RaBy
1 square
meter. pa '
Specific paal m kg | ks
volume isa L’e:il‘/;?‘l &
rope f 4 .
pma;:e:it-:lscj g::jj‘ -
: definedasthe | . - asall cubic i
specific Ao iyl adallsaad I e
volume il SNy | T metre per K
cubic meters o Al kilogram | , . g
occupied by 2.1.‘ 2 ' ' B I
one kilogram M |
of a particular | _ ploA S
‘substance ”L‘_L?" -,
Adiaa 4 ' '
A current Pra/ptics A/m® -J ‘
density of 1 5 a
A/m? el laia
represents one | aie e JSI ampere '
g:;rs?tl; ampere of saal e okl 4t j per square ﬁ‘}j
electric current | (e aaly metre i
flowing okl
through a sl
material witha | &ixy 3l




cross-sectional
area of one

the number of
atomsofa

substance per
unit volume.
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The ampere .1
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the strength
of the
magnetic el sl
field 548 54 aalll
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circumference | Jsk e
of a circle of | 3_ il Jasa
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magnetic | by an electric | < LS Jadl ampere | J<! Al -
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maintained in Jage
a straight O pdiiiaa
conductor of | ieY Jgk
infinite ahia S¥Y
length, of =
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circular cross | il s
‘section, 3 sSadl
forming the
axis of the
circle
mentioned. '
amount The mole per JO Jgadl | sl ds mol/m’ | Jse
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SI derived units with special names and symbols.

TABLE 2.2 SI derived units with special names and symbols

_ _ SI derived unit - Expression
. Derived Quantity - Derfinition |
Special | Special | Interms of | Interms of SI
MW 4, |

\<




Name

Symbol

other SI base units
units

plane angle

" | equal in length to the

11lrad=1m/m=1

The radian is the plane
angle between two
radii of a circle which
cut off on the
circumference an arc

radius.

Radian

Rad

maT =1

solid angle

.| the sphere equal to that

The steradian is the
solid angle of a cone
which, having its
vertex in the center of
a sphere, cuts off an
area of the surface of

of a square with sides
of length equal to the
radius of the sphere.
1sr=1m2/ma=1

steradian

ST

Frequency

The hertz is the
frequency of a periodic
phenomenon, the
period of which is 1
second. 1 Hz = 1/s

Hertz

Force

| The newton is the

| acceleration of 1 meter

1N=1kgm/s2

force which gives to a
mass of 1 kilogram an

per second, per second.

Newton

m.kg.s

pressure, stress

pressure, stress
‘The pascal is- the
-uniform  pressure
that, when acting on
"a plane surface of 1
square metre, exerts
perpen- dicularly to
that surface a total
force of 1 newton. It
is also the uniform
stress that, ~ when
acting on a plane
surface of 1 square
metre, exerts on that
surface a total force

of 1 newton.

Pascal -

| Pa -

N.m™ [m™ kg5

Y



energy, work; quantity
of heat '

The joule is the work
done when the point of
application of 1
newton moves a
distance of 1 meter in
the direction of the
force. 1J=1N.m

Joule

| power “, radiant flux

The watt is the power
which in 1 second

gives rise to energy of

ljoule. 1W=1]J/s

Watt

electric charge,
quantity of electricity,

The coulomb is the
quantity of electricity
carried in 1 second by
a current of 1 ampere.
1C=1As

coulomb

- | Electric potential,
potential difference,
electromotive force

The volt is the

‘potential difference

between two points of
a conducting wire
carrying a constant
current of 1 ampere,
when the power.
dissipated between
these points is equal to
lwatt. 1V=1W/A

Volt

W.A™

electric resistance

‘The ohm is the

electrical resistance

| between two points of
| a conductor when'a =~

constant potential
difference of 1 volt,

applied to these points,

produces in the
conductor a current of
1 ampere, the . _
conductor not being
the seat of any
electromotive force.

10 =1V/A

Ohm

v, AT

mz-.kg".s"?.A'

electric conductance

The siemens is the .
conductance of a

| conductor having an

electrical resistance of
lohm.1S=1/Q

.| siemens

[gpacitance

Farad

The farad is the

R LN



capacitance of a
capacitor between the
plates of which there
appears a potential
difference of 1 volt
when it is charged by a
quantity of electricity
of 1 coulomb. _
1F=1C/¥ . ;
magnetic flux The weber is the weber | ‘ m.kg.s0. A
magnetic flux which, '
| linking a circuit of one
turn, would produce in
it an electromotive
force of 1 volt, if it
were reduced to zero at
auniformratein1 .
second.
. 1Wb=1Vs
| magnetic flux density | The tesla is the Tesla

' ‘magnetic flux density '
produced within a
surface of 1 square
meter by a uniform
magnetic fluxof 1
weber perpendicular to.
this surface.
g | | 1T=1Wb/m2 . | ! ' ‘
Inductance | Thehenryisthe -~ |Hemry ' |H “Whb. A~ m'.kg.s”.A"
| inductance of a closed | i o IR B
| circuit in which an
electromotive force of |
1voltis produced
when the electric
current in the circuit
varies uniformly at the |
| rate of 1 ampere per
second. ' . |
-~ |1H=1V.s/A ' ' :
luminous flux The lumenisthe -~ |Lumen - Im . ... |cd.st Cd
' luminous flux emitted | =~ .
in a unit solid angle of
1 steradianbya
uniform point source -
having a luminous -
intensity of 1 candela. | ' //4/:::5 N

' ; L \\T

T Wom?Z |k SsTAL

_ - o o N
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|1lm=1cd.sr

Im W1

Luminous efficiency

It is the ratio between
the luminous flux and -
the electrical power
consumption.

lumen per

. | watt

[lluminance

| The lux is the

illuminance of a
surface receiving a
luminous flux of 1
lumen, uniformly
distributed over 1
square meter of the
surface.

1Ix=1 1]]]/1'112

Lux -

Im.m™

m< . cd

Celsius temperature'”’

In addition to the
thermodynamic
temperature (Symbol
T), expressed in
kelvins, use is also
made of Celsius _
temperature (symbol t)
defined by the
equation: t =T —To, . .
where To=273.15K
by definition.

| To express Celsius

temperature, the unit -
“degree Celsius” (°C).
which is equal to the
unit “kelvin® is used;

- | in this case, “degree

| Celsius™ is a special -

| name used in place of .
| “kelvin®. An interval

or difference of -
Celsius temperature

. | can, however, be

expressed in kelvins as
well as in degrees .
Celsius.

degree
Celsius

-

activity (of a
radionuclide), radio
active source

The becquerel is the
activity of a - '
radioactive source in
which the quotient of
the expectation value
of a number of

becquerel

Bq

-\




spontaneous nuclear
transitions or isomeric
transitions and the time
interval in which these
transitions take place
tends to the limit 1/s.
1Bq=1/s

absorbed dose, specific
energy imparted,
kerma, absorbed dose
index

| matter of 1 kilogram

1Gy=11J/kg

The gray is the
absorbed dose or the
kerma in an element of

mass to which the
energy of 1 joule is
imparted by ionizing
radiations (absorbed
dose), or in which the
sum of the initial -
kinetic energies of 1
joule is liberated by
charged ionizing
particles (kerma), each
under a condition of
constant energy
fluence.

Gray

T kg

dose equivalent

_equivalent in an

-ionizing radiations

The sievert is the dose

element of tissue of 1
kilogram mass to
which the energy of 1.
joule is imparted by

whose value of the
quality factor, which
weights the absorbed
dose for the biological
effectiveness of the
charged particles
producing the
absorbed dose, is 1 and’
whose energy fluence
is constant. - -
1Sv=17J/kg

Note: , ,
The dose equivalent, H, is

Sievert

Sv -

13 - kg™

the product of Q and D ata |

W




point in tissue, where D is

the absorbed dose and Q is

the quality factor at that

point, thus H=0-D =~

. (ICRU Report 51, 1993). '

catalytic activity 1. The katal is the Katal Kat - mol,s™

activity of a catalyst _ .

which causes a

catalyzed conversion

-| rate of one mole of

substrate per second.

2. It is recommended

that when the katal is

used, the measurand be

specified by reference

to the measurement

procedure; the

measurement

-| procedure must

identify the md1cat0r

reaction.

lkat=1 mol /s

Note:

According to Resolution 12

-of the 21st CGPM, 1999",

This derived unit can be

used Especially for the

| fields of medicine and
biochemistry.

(') Special names for the unit of power: the name volt—ampere (symbol ‘VA’) when it is used to express the

apparent power of alternating electric current, and var (symboi var’) when it is used to express reacuve e1ec1nc
'power The ‘var’ is not included in GCPM resolutions.

(°) In addition to the thermodynamic temperatu:e (symbol T), expressed in kelvms use is also made of Celsms
temperature (symbol t) defined by the equatlon t*C=T-To=T k- 273.15 k, where T = 273. 15Kby C

definition. To express Celsius temperature, the unit “degree Celsius™ (° C) which is equal to the unit “kelvin” is
‘used: in this case, “degree Celsius” is a special name used in place of “kelvin”. An interval or dlﬁcrence of -

Celsms temperature can, however, be expressed in kelvms as well as in degrees Celsms
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SI derived units whose names and symbols mclude SI coherent derlved units with spec1al
names and symbols
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Tabl.e 2.3-SI derived units whose names and symbols include SI coherent derived units with
special names and symbols

SI coherent

Ayl Sl laa ol

derived  Akidall cilia gl

unit

Derived quantity
LAl L

Name aut!

iy jad
Definition

Symbol |
ol

Expressed in

te

rms of ST base

units
e Ay L

4 yalf &laa gl

Dynamic viscosity
Lyl
LS TSl

Pascal second
4,08 el

Pascal second 4t JiSuly

oilade Jld A€l Zay30
Litadl 3l o 4 T
Lag e | sa AL 4y piae Zaliaad 32a gall
d@gm_&l_,gﬁ__,yo.zsyzg
G e (o Ll (e o pu 34
Al y e Al Lagiy Juaili g ] 4
-The pascal second is the

dynamic viscosity of a

homogeneous fluid in which
the velocity varies uniformly
in a direction normal to that
of the flow with a variation

- of 1 metre per second over a_
distance of 1 metre, and in.

which there is a shear stress
of 1 pascal.

Pas &L

m—l kg ‘S-l

eE

Kinematic viscosity

A el a0

el idl
a8y i
Square meter
per second

dayyl s Jilad 4€5all 2oyl
i, a4 YISWL Al
et sl S s A 3penal

- Kinematic viscosity: metre
squared per second (symbol:

m'/s or m's'l) The metre

squared per second is the
kinematic vis- cosity of a
fluid = whose = dynamic
viscosity is 1 pascal second
and whose density is 1
kilogram per cubic metre.

moment of force
34l 530

newton

meter _fe(yisd |

newton meter s Jisd
u_)mllg_,l.uﬁi.l{u d_,.'.\iﬂ‘ r\_)c
Uaiil] 034 (e daie pladi oY AT

Nm a0
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iy ci il Jas B2 o 250 gl .
The moment of a force about a
point is equal to the vector
product of any radius vector
from this point to a point on the
line of action of the force, and
the force.1 Nm = 1 kg.ma/s2

surface tension

gl 221

newton per
meter JSI (gl
S

newton per meter i JSI Gigs
e A G Baay 4 e g8l
S RER AU A PRR Py e
gl L3l ga 58 Suam ) gl ks
sy et gl ball o (g3gee (S
A newton per meter (N/m) is a
SI derived unit of surface
tension. Surface tension will be
equal to 1 N/m if the force
along a line of 1 meter length,
where the force is parallel to the
surface but perpendicular to the
line is equal to one newton.

angular velocity

Lyl 311 2ol

~ radian per
second

48 K1

radian per second
46 sl gl

gyl )l Ao ull 4 20 Jsl plal)
D o palate J€8 Gyl paall
Sanl gl L8 3 el ) DAl
The radian per second is the
. angular velocity of a body that
rotates uniformly about a fixed
axis through-1 radian in 1

~ second. '

rad s™

Y- »

t..l,.}‘_)

rads™-

gl g bl

angular acceleration -

radian per
second squared
it ol

radian per second squared
4 g gl

g ol g Aoy e 08 0 ol
Dsna g gl y cuanll (gl 3)
Ao pull Qya gpliiia p L g 3
Al J gl ) T Ayl

saal gl g
The radian per second squared
is the angular acceleration of a
body, rotating about a fixed axis
with uniform acceleration,
whose angular velocity changes
by 1 radian per second in 1
second.

' "i_l.é‘J )

heat flux density,

meter

waltt per square

- watt per square meter

aa e Jdaly

irradiance

C.




o)l s A
plad¥l

pa Saddad

(ot (il (gl 3isll diis
Saay b o Solall plaly 5 48 A
ol sl Gl S ity Aabid
e e S Ll

Irradiance is a radiant flux
incident on unit area of a
surface. It is measured in watts
per square metre

heat capacity,
entropy
Ly YT @l adl 3,

joule per
kelvin

Ol K dsa

joule per kelvin (S JS! s>
N PRI S A
) a5l (e AgaS Al AL (e
PSRN PR T WO PPN
Y ud gl of Uag (il ) e 220N
plaill A olSe 33h 4 daa )
The joule per kelvin is the
increase in the entropy of a
system receiving a quantity of
heat of 1 joule at the constant
thermodynamic temperature of
1 kelvin, provided that no
irreversible change takes place
in the system. -

[
[
—

specific heat
capacity, specific
entropy ‘

A yill 2yl jall el
Loyl 2y 4 51

joule per
kilogram
. kelvin
plp € S s
S

joule per kilogram kelvin
Gl pl e A€ 0 e
daid g G e A8 090 e
ol palatal puall o gl 4l sl
ol g singy il paa ol i lakia
1pS Al (o Cymypl g 1€ ) A
&Lﬁ_}l ﬁd_,a \ u_)'l.\ins_)l);.“ O
OASY Sl )l allda 2 (A
The joule per kilogram kelvin is
the specific heat capacity of a
homogeneous body at constant
. pressure or constant volume
having a mass of 1 kilogram in
which the addition of a quantity
of heat of 1 joule produces a
rise in temperature of 1 kelvin.

] kg g
g

—-

B

s
“»

specific energy
ie il 2L

joule per
kilogram
gl K dg

~ joule per kilogram
ol sl K g

Baalaadany a alll ol e sl e

(5_,5.1.‘_, iM‘Lﬁilpﬂ‘hm!uA
saay J<U GliaY! 3l a (e ol A1

N <




Saiall 20 (g gy o 2 1S SV g
Jﬁ_,]]d.lﬁhbfl_p_,lﬁwu.ﬂ.dl
Ll @l sy o124
A joule per kilogram (J/kg) is a
derived unit of specific energy,
heating value, energy content or
heat of combustion per unit
mass in the International
System of Units SI The joule
per kilogram is equal to the
useful energy released from one
kilogram of fuel mass during its
complete combustion.

thermal conductivity
3l Llea gall

watt per meter
kelvin

Gl i Jl iy

watt per meter kelvin
. il e gy
ol Uyl ga GilS e JS1 S
O
Cusdau C S Dl pall

&ia fa ) o_laia pedass i3 (o 3 g

a3 e 5l om0 (e lilay |

Cﬂ_’ \ 0J|AL¢=;_J|;_):;L§£J}“' clg
L Ceadaudl sda g
The watt per meter kelvin is the
thermal conductivity of a
homogeneous body in which a
difference of temperature of 1
kelvin between two parallel -
 planes having a surface of 1
square meter and which are 1
meter apart produces a heat
flow rate of 1 watt between
these planes.

‘ ES X
" WES

energy density
FOIAP S

Joule per cubic
. meter
S Jdge

GsSa

u}..smz.uw‘s,.mumm
deSl;L‘dlu.uL.u_qu‘.Um
A |

" Energy densny is the amount of

energy stored in a given system
- or region of space per unit
volume or mass.

Electric field

strength
el ol 02

volt per meter
e dd el

volt per meter
Sadsledgd |
Jill 358 sal il i
i ) o i ool 3l (AL e
el Sl (0 LS g sl puall e
285 ) :

=




| coulomb. 1 V/m =

The volt per meter is the

‘strength of the electric field

which exercises a force of 1
newton on a body charged with
a quantity of electricity of 1
1N/C

Electric charge

density
Ll Sl Ll 23S

coulomb per
cubic meter
Sa sl
s

Sliamy A cSa e BAERAITS

Ay Gijayy Al DS paa (g Saaliaall
ﬂdﬁubﬁim‘tyf_,bs.\a‘_’
fa.“ L}‘ #_.uS.A .b.l_, ‘
A coulomb per cubic meter is a

SI derived unit of the volume
charge density. It is defined as
one coulomb of electric charge
per one cubic meter of volume.

Surface charge

density
Labaudl Lal) 235

coulomb per

square meter

FATSIRP R
e

coulomb per square meter
e e dsl sl S
La 2 248<1 4523 ST S2ny A
er]JSJa.l_,i.ﬂ.lu_)a.u ‘\.\:n.hm“
e fa an... JSI Al Sl Lia Bl
h! 3
A coulomb per meter is a SI
derived unit of the surface
charge density. It is defined as
“one coulomb of electric charge

per one square meter of surface.

Electric flux dens1ty
electric
displacement

P PRSI i S
el ki :

coulomb per

Square meter

SaSlaglss
&l

e Saddqugs
%ﬂm‘ﬂlﬁw@m;»
el

Coulomb per square meter is |

measurement unit of electric
surface charge density.

Pemmtﬂwty
| ‘_,.\uahuh :

farad per meter

_).'udslal_)ti

CH._a‘u'ﬁll il cull g8 Jha Sl

Janall 55y 2 3¢S (33,00) A1 3Y)

e
Farad per meter
is a constant of proportionality
that exists between electric
displacement and electric field
intensity. .

Permeability
gl 8 il

henry per
meter

Fadslg

, henry per meter
Ll sy ga e J< g
ilaa gl gl pUa 8 Lpnlalinall
o Al clas gl ) cuais (ST)
A aaly e dlbalea/HY SI

.ey)}plgﬁlel)é.‘,lgsiuﬁl agall

Hm™

0
J L
T
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The henry per meter

(symbolized H/m) is the unit of
‘magnetic permeability in the
International System of Units (
SI ). Reduced to base units in
SI, 1 H/m is the equivalent of
one kilogram meter per second
- squared per ampere squared.

ol Alighl aaaal Lisd i dle

e A ol gl e S sl il daly |

Zallaall Zagily olad ¢ ] j8 41 Y
ol 3¢l i iy Lasic faaly LS
Lo gally i) iy =Y Ll
O Gy ¢ il Lagmis) il
ol LS kT Wl 2
The coulomb per kilogram is
the exposure of a photonic
 ionizing radiation that can
produce, in a quantity of air of 1
kilogram mass, ions of one sign
carrying a total electric charge
of 1 coulomb when all the
electrons (negatrons and

| positrons) liberated by photons

in the air are completely
stopped in air, the energy
fluence being uniform in the

molar energy joule per mole s S dse Jmol* | m* kg s* mol’
(Al all) 235 30 2L diaell e RN R INY) § N "z RATORCRAPPT
- Al gall 408 ' -
~The joule per mole is an SI
derived unit of energy per
gy I amount of material.
| molar entropy, joule permole | i ali S o i Jpa e | Tmol” | m* kgs“mol™k”
molar heat capacity kelvin G sl gl Jpall 51 Aa 0 a1 a3 - O PR LIAAPT
Lol A 3adl Ay 1Y) | QS Jpa I U (KV o) °C Y Laayiadl | "Jgapr F
48 3all g el : Joule per mole kelvin et
is the amount of heat required
to raise the temperature of one
-mole of a substance by 1“C (or
Exposure (x- and ~ coulomb per coulomb per kilogram Ckg” kg’ s A
gamma rays) kilogram ol oS <l gl € 4, iy N
[ Aall) LoD o el Sl Gl o : | ' " o
(Ll ol a8 1S ol ga aalyll ol 2 gLl o gl €
Joany 9;311 o gl gl tha"._)\]

cL




quantity of air.

absorbed dose rate

T catuall s ol

gfay per
~ second
L6 Jd sl 2

gray per second
g5 J e
el pladyl e Sadladl S Bany g
Aciadl Lo jall Jaed )
A gray per second is the SI
derived unit of ionizing
radiation absorbed dose rate.

radiant intensity
plasll 3ok

watt per
steradian
C}lJ (JS-‘ uL_I.JL)L.n

watt per steradian
el s Sl il
Oa pladylsad A Gl i J il y
oo 2 e (S5 Lia iy ATl jhaa
i._u.‘lmi.m_}qi.bl_, Y e loladl GiaT
O ) O
The watt per steradian is the
radiant intensity of a point
source emitting uniformly a
radiant flux of 1 watt in a solid
angle of 1 steradian.

radiance
glasii

watt per square

meter steradian

g e Sl
Okl i

O e age s Sl

Lagall 5l e ay s pladl LS g

Cna Alia Lyl 5 a2y grdass
7 Sl oyl A
watt per square meter steradian
is a measure of the quantity of
radiation that passes through or is
emitted from a surface and falls
within a given solid angle in a
specified direction.

\- )1
ST

Catalytic activity
‘concentration - .
ianall a2l 3 5 dguad

 katal per cubic -

meter |
e J8 5K
Lala

o caSa jla KIS
l.l-@.\.“ Baay U'i a}ﬂ-‘ ,_i_»hfm BAR-]
e wV N aly ppall O Cum
?Lh.'l.! Hl)'i\"i L}‘:‘-‘J t_»a-h:lh Ty (5311
Luaadll
Katal per cubic meter
is the catalytic activity of an
enzyme per unit volume, where
volume refers to that of the -
original enzyme-containing
preparation, not that of the
assay system.

m-3

s” mol

. g

e

(LA
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Prefixes and their symbols used to designate certain decimal multiples and submultiples.

In oxder to avoid large or small numerical values, decimal multiples and submultiples of the coherent
SI units are formed with the SIprefixes.

4 plall o JaW1 y clicliaall o AVl U §ga g bl Claa gl A gll 2UBI clialy €, Jyaa

Table 2.4- Prefixes and their symbols used to designate certain decimal multiples and
submultiples

| Factor o yeall Jalaa Prefix L2 [ Symbol | et
10 Yotta Uy ¥ - &
10" ' Zetta ) Z 33
107 . , Exa LS| E wd
0 Peta [ P =5
10~ - "Tera BY T ]
10° Giga L G £
10° Mega Lia M e
10° . Kilo s K X
10 Hector 5a H A
10* Deca L) " Da la
10~ ‘Deci (g D 3
107 Centi (i & —
107 Milli - gplla M -
0= . Micro D P ) <a
107 ' Nano 4l n =
10 g Pico S P -
17 Femto ylatd F - -
1078 | - Atto 5 A |
1074 _Zepto ) Z J
1 _ Yocto Sy Y Y
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The names and symbols of the decimal multiples and submultiples of the unit of mass are formed by
attaching prefixes to the unit of measurement "gram® and their prefix symbols to the unit symbol "g.

Where a derived unit is expressed as a fraction, its decimal multiples and submultiples may be
designited by attaching a prefix to units in the numerator or the denominator, or in both these parts .

Cormpound prefixes that formed by the juxtaposition of several of the above prefixes, may not be
used. '

Lps.\.wq CM‘ Qabill Cifaa o (A galf pllaiy l,ﬂ.u o1 JaYly clislady Lalall iy staat .Y
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Special authorized names and symbols of decimal multiples and submultiples of SI units and
used with the SI (table 2.5)

. Unit  3sayll .
Quantity 48l Name ! Symbol Jall Value 4adill
Volume psaall  |Litre lorL() Wd [11=1 dm3. =10 m’
2 - ; Tf T ALy J"“'-""“:“J Y = L.l \
Mass ok Ton T ok 1t=1Mg= 10° kg
S gk a8 =) =k
Pressure, stress [ Bar L\ bar () L& [1lbar=10Pa
Agay! caiall _ e =l
Pressure atm s> atm $s> | latm=1.01325 bar=
.| atmospheric ' 1.01325x10° Pa
g2l sl L 1.01325x10° =g )

(") The two symbols ‘I’ and ‘L’ may be used for the litre unit.
(Sixteenth CGPM (1979) resolution 6).

wsLJ!cePM)uy) u“)ﬂa}l}«aﬂ!qa}lllujh_,hﬁ}_,_,lwl S O

(>) Unit listed in the Intematlonal Bureau of Weights and Measures booklet as
among the units to be permitted temporarily.
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The prefixes and their symbols hsted in table 24 may be used in COIlJIlnCHOD. with the units znd
symbols contained in table 2.5.
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Units which are defined on the basis of si units

thereof

At ol jal yf cilislias Cud LiSly Gl s gl Gyl pUadll ulad e L 3 5 ) cilas gl LY dpas

- Annex.

N gl Gl (CTPM i

(*) No international symbol exists.

the lists drawn up by the CGPM, CIP

(1) The character (*) after a unit name or symbol indicates that it does not appear in
M o BIPM. This applies to the whole of this
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Table 2.6 Units which are defined on the basis of SI units but are not decimal multiples or
submultiple thereof. '
) Unit 5
Quantity &<l Name auY) Symbol el Value 4aill
| Plane angle revolution* () (%) | (f.s0) 4l I 1 revolution = 2 wrad
ZJ'M‘LJIJ\“ SJ_’J J‘JYT;=;_}_,-)\
* * * (Y- - _“_
grade* or gon gon* g 1gon =~ rid
- ’ aly — A
o ° B s
degree 49 1°= = rad ,
_0
minute of angle ; = (=)° = —
vl gl : 1;(503. mgoorad
Tt o
second of angle " 1"= (i) '= —Z—rad
aul 60/ 648000
RN dk, 1 |
: : ; - 648000 (so) ="1
| Time Minute = 48 min 2 1 min=60s _
ol ' ‘ ‘ T Y =30
Hour Ll h 1h=60min= 3600s
' o G Yav=aTv=w0D
Day ex - D 11d=24h=86400s _
' o o | A"kin:l.u‘fiﬁf\ _

but are not decimal multiples or submﬁlﬁples




The prefixes listed in 2.4 may only be used in conjunction with the names ‘grade’ or ‘gon’ and the
symbol ‘gon’.
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Units used with the SL, whose values in SI are obtainea experimentally |
Table 3.1. Units used with the SI, whose value in SI are obtained experimentally
Lot Wt e Jpeaall o3y Al el alh,lgjﬂi AUl e lexisall clan gl 1,Y s

- Unit  saall .
Quantity 4! Name @Yl Symbol Definition il
: ' ‘ e _ |
Energy 4kl | Electronvolt - | eV | The electron volt is the kinetic
| g gl =y energy acquired by an electron
' : in passing through a potential

difference of 1 volt in vaccum.
1eV=1.602176487(40)x10™ J
O3S Ly 1 A8yl L) 0
Gl ) 4l S dgal 4o pund N

$ i
. oM™ ex L UIVTEAY=GIY
Mass Il Dalton ' Da The unified atomic mass units is
Unified atomic u 2 equal to 1/12 of the mass of an
mass unit I atom of the nuclide *C atrest |

| A Al ss y - | and in its ground state.
1 Da=1. 660538782(83)x 107kg

4'.[35‘)4 \T\\ L:)ﬂid:\ﬂ‘ b-\;_,“;_,hu
: J.LQQIZCUJ.US.“»M‘_,JH}
Auaa yall

és“’-\.”x\ TTLoTAVAY =3 )

Length Juhll [ Astronomical unit | ua<ss | Conventional valus
b i | approximately equal to the mean
Alisaa , value of the distance between the |
| - | Sun and the Earth -~
il o L 0 2 0
- ' Ny sedll o
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The prefixes and their symbols listed in 2.4 méy be used in conjunction with these units and with
thedr symbols listed in table 3.1. '
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Nox ST units and names of units permitted in specialized fields only
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Table 3.2- Units and names of units permitted in specialized fields only.

Unit_$3a4! ,
Quantity 4wl Name auY! Symbol el Value ‘--Ll-'ll

Vergency of optical dioptre* - 1 dioptre = 1 m”

systems S ?\ = yisua )
Ll 3 g8 dadlaa _

Mass of precious stones | metric carat Ct 1 metric carat = 2x10™kg
Ly &) Hlealr e & i kol 58 ' A E Y x Y=g ha ki

| saa ol 238 Olaaisaf Jeasd 7

T SN jlaaS Y sl

Its use is authorized

- only for indicating the
mass of pearls and
precious stones.

| Area of farmlandand | Are _f _ Al la= 1012 \
building land (estates) | Hectare Jba | hala : 2;- e s J“
| Lol ol gual YT daliaa 1ha = 0.01 km* = 10* m?
slidly L =10%a
' . ' ‘?‘\.=‘,s..\_tn
' _ ‘ 1 T
Mass per unit length of | tex* | tex* | 1 tex = 10°kg - m™
textile yarns and threads | 3 il ' 3 g ¢$ \.— $_ail
Jopall J glall san g 3 A

Tex is a unit of measure
for the linear mass
density of fibers and is
defined as the mass in

_§F_5m5 Per 1000 meters
Blood pressure and Millimetre of mm Hg* 1 mm Hg = 133,322 ?a
pressure of other body | mercury - ) ple LYY =34 ala)

VN
A ;
&
5

\




ﬂu1ds G slalla
(a0t iy aall b o
S| ,
Effective Cross- ~ | Bam ot b ok 1b=10"m* ‘
sectional area in nuclear AMe=pb Y
physics -
il Ll L)
ol |
Length angstrom A A =0.1nm = 100pm
debll p s Sl e N A (O
Distance nautical mile n mile 1 nmile = 1852 m
Ush diliadll _ S~ dsa S e -
, 1 nautical mile per hour
gl o Knot s3e | Knot ¢ =1852/3600m/s .
- ; ' : =delu o2 dia
| . & ,1852/3600
Power of electric metrichorse | hp 1 metric horsepower =
.| machines <¥¥15,8 | power® 735498 W
iy s : t
Exposure a0 sayadl | Roentgen cfiss) | R 1R=2.58 x 10* C/kg
| . S x Y, 0A=R )
Logarithmicratio = | neper™ _u Np 1Np=lne=1 .
quantity, bel &  |B & 1B =(1/2)In10 Np-
Level : dec1bel duu-g-ﬂ' dB dJd» =1.1512931 '
| sl el g LS ' '

@) This unit and some other units are not rccommcnded to use. (NIST Spcc1al Publication 1038

©-2006).
(N:[ST Special publication, 1038, 006) L‘.“.Al.h.nL\ L'.LA_,'I e Ay ul.‘.;_,.“ ey n.\.aJli.nM

® The unit neper, symbol Np, is ccherent with the SI, but not vet adopted by the CGPM as an SI
unit. Levels are defined i in the ISQ using natural loganthms
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-The prefixes and their Symbols hstcd in table 2. 4 may be used in conjunctlon with the above umts
and Smbols with the exception of the mﬂhmetre of mcrcury and its symbol.
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COMPOUND UNITS
Is the combinations of the units listed in the Annex to this decree.

231 410 4 ok citlalf (8 Jlanudl AR Gubl Ciliag oty ¢
Some of measurement units which may be used in international and local commercial relations

Lo 0l il y gy s gl ,mi,um; *,Y das

- Table 3.3 Quantities, names of units, symbols and apprommate values

Length Jskall
® i - 1in=254x10"m |
Inch dia y . 2" Vg Y08 =dag)
foot o3 | 1ft=0.3048 m p ool tA =8
mile daa | 1 mile=1609 m AT E]
yard sk |1yard=09144m stV EE =BG
Area - dall o
: % R 1sqft= 0929><10 m*
square foot = & ; - 4
q ¢U“’a ‘ _ ‘. BREP ERARNEY S A
Y lac=40_47m '
ST £ ' r‘ e = gla
the dunam is 1, 000 square meters, which
donum = aig one decare.(1000 m?= 0.1 hectare)
‘ : B . JLESA"—?\"'—PUJ’
B T 1sqyd = 08361m
| square yard: - dapeBiyy - T G ATTY = g aiyl )
Volume sl
. e b = lﬂoz 2841><10 m’
fluid ounce Akl fuaiy Y xmz\_&muu,iw
i 5 1 gill = 0.1421 x 10” m’
gill e . '(.'\. i, VECY = aghia 1
B . | 1pt=05683x10° m’
imt S 'f.'\~x-,oiAT = Ciy )
- . ‘ 1qt—11365x10 m’
quart : N x Ve gl my

XY




gasoline (fuel) tank 20 liter (net )

.| 1 fuel tank = 20 liter net

(Aua) Al Yo = duhil i 4S5 )

gallon o5l

1gal =4.546 x 10° m’
.'re.r-‘. X i,oi-l:o_,.“-é\

Flow rate (for blowers and fans
(fdlially ez gl yall) G Jae
Volume flow rate aaall Giatll Jane

The cubic meter per second is the volume

flow rate such that a substance having a
volume of 1 cubic meter passes throngh
the cross section considered in 1 second.

CFM(Cublc feet per minute)=1.699 m*/hr

2 T Y,M94= zmdsh_us‘em

CMS(Cublc meter per second= m?/s
Lul.i JK s Sa)

Mass A4ty -

- -

4y

0.2kg =18,

Olive oil tank 15 kg (net weight) u-u <y
(gfle OJ9) 0585

1 oil tank = 15 kg net .
(fla LJ.)J) 0=y cyyda )

ounce (avoirdupois) (13s i) Luaiyl

102—2835x10 kg :
s \.xmro—@,rx

troy ounce 4 i Liaif

‘ loztr 3110x10 kg

CS \-xT\\-—umJ_yu.aa_,‘\ )

pound sk 11b=04536kg &S+ 80T =yl
dm) | |25kg=dn)1 |
i etric  Jus 1q=100kg=10"kg
quintal metric Juis , Lo e e i
‘Energy Al '

-| Therm (gas supply) (1-'...)1_}3 Ry ol

ltherm 105 506><10‘5 J
) C =N x\~°001=r._).u'\

[BTU (ARl pET) 5l i som s

,i_BTU= 1055 = 0.25199 Kcal

2 N 149 o0 S )
kilo calorie J-SJL'S g leitl=g 1 o= gasl
Temperature . 3|l Fahrenheit = -17.2222 Deg Celsius,

NP O VY YYYY = il gl )

(I)The International Systcm of Units (SI) - Conversion Factors for General Use (date)
(51 Raadal) pll Jlanidl gl i gl Gl lam g ol (V
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