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A6.1 BT AR
UNITS AND CONVERSION FACTORS

(B[Nl ==K ivA
Sl units
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The system of measurement in general worldwidenstieuse is the International
System of Units, Sl, which derives from the mesiystem of physical units. There

are seven base units in the system, plus two sugpiary units.

A6.1.1 FLRE {7 Basic units

=E measurement BEA7 unit
®&E length AN
HE mass AN (T5e)
A3 time i
B electric current FrEE
ESIERE Thermodynamic

temperature AR SC(BLER)
HeHA S luminous intensity  J&YEERELH)
YrEn & amount of substance EERE (ELH))
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558 symbol

metre

kilogram

second
ampere

Kelvin
candela
mole

cd
mol
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A6.1.2a &HaEifiy Derived units

=E measurement EZ{)7_unit FF9% symbol
H&E force AT newton N = kg m/s?
AGESE T AEE = 6.4749 x 1Gtonfling  WE/SE TS
N/mm?2 = 1.45038 x 102bf/in.2 [/~ 7 HE]
=1.01972 x 10 kgf/mm2 IR0 EE
[HITE area STk square meter m2
R density SATNaPN kilogram per Kg/m3
i cubic meter
et volume LK cubic meter m3
TAE > gE® > Z4 work, energy, heat  fEH joule J=Nm
FH power FUFF watt W =J/s
R ST pressure = pascal Pa = N/m2
BEER frequency Wik hertz Hz
BT absorbed dose of Wi gray Gy
U ionizing
T = effective dose of P8 EH B sievert Sv
ionizing radiation
hnzEfE acceleration PP kilometer per M/s2
H second square
& EN activity of H vt becquerel Bq
I E DR LR radionuclides
BEHEE AT electrical units
R potential N volt VvV =W/A
BEfH resistance (B ohm Q=VIA
BEEEEE) charge(quantity EHEAn coulomb C=As
of electricity)
BIs capacitance ERLEE farad F=As/V
IR electric field strength -- V/m
B electric flux density - C/mz
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W4 BE AT magnetic units

W53 magnetic flux Vi weber Wb=Vs
e inductance henry H=Xs/
Wi s magnetic field
strength -- A/
[ 58 intensity of
magnetization -- A/
WiZs# % magnetic flux
density tesla =Whb/m2
W= magnetic quantity Sl units CGS unit
WEYEEE B (magnetic induction) EAR/SE 2K weber/meter2(Wb/ m2) =i gauss (G)
or tesla (T)
fihnfsEs: H (applied field) Bz ampere/meter (A/m) oersted (Oe)
Al M (magnetization) 2SR ampere/meter (A/m)
EEHE Numerical conversion
factor:
1A/m  =4ux10°0Oe

1 Wb/m2 =1.0 x 10G

A

Permeability constant

o =4t x 10' T - m/A
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A6.1.2b W -FRrF s HAHT

Subatomic Particles and Quanta and Their Symbols

HIFE(&E T Particles or QuanturftsE Hr e &7 Particles or QUiL5E
Symbol Symbol
a fr1 alpha particle a T nucleon N
Bt beta particle B Q 1 omega particle |Q
A deuteron d ST photon Y
BT electron e T T pion T
k &T kaon K BF proton P
A BT lambda particle A A e sigma particle | ¥
s muon H A triton t
BT neutrino v ST =
¥ neutron n
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A6.1.2c FfEBEIHTE
Prefixes Used with SI Units

RE FH (A% RIE FH (A%
Factor Prefix | Symbol Factor Prefix Symbol

107 yotta Y 10 deci d
107 zetta Z 10 centi C
10° exa E 16 milli m
107 peta P 1 micro u
107 tera T 19 nano n
10 giga G 1¢ pico P
10 mega M 16 femto f
10° kilo K 10" atto a
10 hecto H 16" zepto Z
10 deka da T yocto y

HEAE 0.1k 1,000 7 fEAVE A S E PR BN - /INAECRA s E R B E A1
HArBEALFETH -
B
11,200k meters £ 11.2/H kilometers(km)
0.005%% gramsfy 5 Z 5% milligrams(mg)

FLARER S B B B PR R AR B AT YO R A ER AL > YL op 2 B PR 2R B
fir o

Other Sl-derived units in addition to above are powf base units and others with
separate name.

A6.1.3 EE{r#AEL Unit conversion factors

(QETE » K& Length, volume

1 mil =2.54 x 10m

1lin iy =2.54 cm 1in3 77 55F = 16.39 cm3

1ft I =0.3048 m 1 ft3 IR =0.02832 m3 175K
Imile e = 5,280 ft = 1.609 km

1pum =10m =39.37 pin

1A =10°™

1 gal Hidr  =0.1605ftt = 4,546 cm?
1US gal #fjndy =0.1337ft8 = 3,785 cm3
1 litre AT =10°m3 = 1,000 cm3

(bY&E= Mass

1llb Tz = 0.4536 kg, T
1ton  ZNfE =2,2401b = 1,016 kg /T
1 tonne /MEH =1,000 kg \ /T
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(cy%E  Density

11Ib/ind  =27.68 g/cm31 Ib/ft3 =16.02 kg/m3
1g/cmd® =103 kg/m?3

(dEhZEEfE Dynamic viscosity
lpoise (gcms) =0.1kg/ms=0.1Ns/m?

1 kgf s/m? =0.9807 kg/m s

1 Ibf s/in2 = 6,895 kg/m s
(e = M EE Energy and heat

1 ft Ibf = 1.356 J

1 kWh =3.6 MJ

1Btu =1,055J =252 cal =778.2 ft Ibf
1 hp h = 2.685 MJ
lerg =10J

(NEBAYEE(r  Electrical units
[CGS system(1 e.m.u. = P8.s.u of charge) to the Sl system.]

capacitance e les.u. =1/9x1bF
charge A& lemu. =10C

current M lemu. =10A

electric field strength EISERRE lesu. =3xtw/m
electric flux density BB S les.u. = (1/4)x 10°C/m?
electric polarization B Al les.u. =1/3xP@/m?
inductance B lemu. =1I0H

intensity of magnetization i {b5RE lemu. =103A/m
magnetic field strength WiiGnare lemu = (1M x103A/m
magnetic flux s lemu. =1dWb
magnetic flux density WEs 1emu. =16T
magnetic moment I lemu =IbAm?2
magnetomotive force A 1le.mu = (108A
mass susceptibility BRI 1 e.m.u/g =#x 10%kg
potential R lemu. =18v
resistance BEH lemu. =10

(9)/J&= Force
1 pdl =0.1383 N
1Ibf=32.17 pdl =4.448 N
1tonf=9,807 N
1 dyn = 16N

(hyESEHE5E  Kinematic viscosity

1ft2/s = 0.09290 m2/s
1lin?/s = 6.452 cm?/s
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(V&7 Power

lhpUC =550ft Ibf/s =0.7457 k W
1 ft Ibf/s =1.356 W

()EEJJFET] Pressure stress
1 Ibf/in2 =0.07031 kgflcm2 =6.895 Pa

1 tonf/inz2 = 157.5 kgf/cm? =15.44 MN/m?
1 kgf/cm?  =0.09807 MN/m?

1 Ibf/ft? =47.88 N/m? = 47.88 Pa
1ftHO  =62.43 Ibf/ft? = 2,989 Pa
1in Hg = 70.73 Ibf/ft2 = 3,3896 Pa
1mmHg =1torr =133.3 Pa
lintatm =1.013x 10 = 14.70 Ibf/in?
1 bar = 10Pa = 14.50 Ibf/in2

(K)¥#/) Torque
1ibfft =1.356 Nm
ltonfft =3,037 Nm

();EfE  Temperature
1°C=1.8°F
TK=T°C + 273.15°C

(m)=£E  Thermal conductivity
1lcallcmsK=418.7J/msK

A6.1.4 EL{thEE{lr Other Unit Conversion

1 mm = 0.0393701in.

1 kg/m? = 0.062428 Ib/ft?
1W/(mK) = 0.577789 Btu/(ft. h F)
1J = 0.737562 ftlb f

C = 5/9 (F-32)

K = 5/9 (F +459.67)
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