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Preface

More and more countries are adopting the International System of Units—Systeme
International d’Unités or commonly known as SI. It is expected to become the only
system for weights and measures throughout the world. This booklet is intended to serve
the needs of Education and Industry for better understanding of the SI units. It is hoped
that the book will serve as a quick reference for the purpose of conversion of Imperial
units to the SI units.

I have great pleasure in expressing my gratitude to the International Standardization
Organization (ISO) for their kind permission to reproduce parts of the relevant standards
and their ready assistance in any matter concerning the use of SI units. The full standards
can be obtained from the standard organization of each country.

Basrah, Iraq S. H. QASIM
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CHAPTER 1

International System of Units
(S! description)

1.1 Basic SI units

According to the latest information from International Organization for Standardization
(ISO) there are seven basic units from which a wide range of quantities can be derived in
the form of products and/or quotient of these basic units. The seven basic units are given
below:

No. Quantity Name of unit R:si(insl;nrsggfd
1. Length metre m

2. Mass kilogram kg

3. Time second s

4. Electric current *ampere A

5. Temperature *kelvin K

6. Luminous intensity candela cd

7. Amount of substance mole mol

*According to ISO if the unit is named after a person, it should be written in small letters and a
capital letter be used for the symbol.

According to ISO (Pub. ISO R.31, 1965) the definition of these basic units is as under:

Metre (m). The metre is the length equal to 1 650 763.73 wavelengths in vacuum of
the radiation corresponding to the transition between levels 2p;q and Sds of the
krypton-86 atom.

Kilogram (kg). The kilogram is the unit of mass: it is equal to the mass of the inter-
national prototype of the kilogram.

Second (s). The second is the duration of 9192 631 770 periods of the radiation
corresponding to the transition between the two hyperfine levels of the ground state of
the caesium-133 atom.

Ampere (A). The ampere is that constant current which, if maintained in two straight
parallel conductors of infinite length, of negligible circular cross-section, and placed one
metre apart in vacuum, would produce between these conductors a force equal to 2 x 1077
newton per metre of length.

Kelvin (K). The kelvin, unit of thermodynamic temperature, is the fraction 571z of
the thermodynamic temperature of the triple point of water.

1



2 ST Units in Engineering and Technology

Candela (cd). The candela is the luminous intensity in the perpendicular direction, of a
surface of gzhas Square metre of a black body at the temperature of freezing platinum

under a pressure of 101 325 newtons per square metre.
Mole (mol). The mole is defined as an amount of substance of a system which contains

as many elementary units as there are carbon atoms in 0.012 kg (exactly) of the pure
nuclide carbon-12.

The supplementary base units radian and steradian are defined also:

Plane angle (radian). The angle subtended at the centre of a circle of radius 1 metre by
an arc of length 1 metre along the circumference.

Solid angle (steradian). The solid angle subtended at the centre of a sphere of radius
1 metre by an area of 1 square metre on the surface.

1.2 Magnitude of SI units

The SI system is a decimal system in which calculations using the numeral 10,
multiplied or divided by itself is often used. It will be of interest to remember the follow-
ing simple mathematical rules for such calculations:

10" = 10 x 10 x 10...to m factors.
10m x 10" = 10Um+m
10™ x 10" x 10P = 10(m*n+p)

10™
10"

= 10(m-n if m>n,

= 10(—m) if n>m,
(1omyt = 10tmm

10° = 1,

10" = —
(10a)™ = 10M gm |
10%\m 10¥™
(1_07) T

(10" = Jom

To obtain multiples and sub-multiples of the units, standard prefixes have been
recommended by the ISO, shown in Table 1.1.



International System of Units (SI description) 3
TABLE 1.1. Standard Multiples and Sub-multiples

Multiplication factor Prefix Symbol
One million million (billion) 1 000 000 000 000 = 10 tera T
One thousand million 1 000 000 000 = 10° giga G
One million 1 000 000 = 10° mega M
One thousand 1000 = 10° kilo k
One hundred 100 = 102 hecto h*
Ten 10 = 10! deca da*
Unity 1 = 10° - -
One tenth 0.1 = 107! deci d*
One hundredth 0.01 = 107 centi c*
One thousandth 0.001 = 10°? milli m
One millionth 0.000 001 = 10-° micro "
One thousand millionth 0.000 000 001 = 10-° nano n
One million millionth 0.000 000 000 001 = 10-*? pico p
One thousand million millionth 0.000 000 000 000 001 = 107'* femto f
One million million millionth  0.000 000 000 000 000 001 = 10-'® atto a

*It is suggested that all SI units be expressed in “preferred standard form” in which the multiplier
is 10%" where 7 is a positive or negative whole number. Consequently the use of hecto, deca, deci and
centi is to be avoided wherever possible.

1.3 Rules for multiples and sub-multiples
The following rules have been recommended for use of SI units:

1. The basic SI units are to be preferred but it is impracticable to limit the usage to these
alone (e.g. it is rather awkward to measure road length and breadth of human hair in
metres), therefore, their decimal multiples and sub-multiples are also required.

2. In order to avoid errors in calculations, it is preferable to use coherent units. It is,
therefore, strongly recommended that in calculations only SI units are used and not
their multiples and sub-multiples. (Example: Prefer N/m® x 10® to MN/m? or N/mm?.)

3. The use of prefixes representing 10 raised to the power “3n” is especially recommended
where n is a positive or negative integer. (Example: uF, mm, kg are preferred and hm,
cm and dag to be avoided.)

4. When expressing a quantity by a numerical value of a unit, it is advisable to use
quantities resulting in numerical values between O and 1000. (Example: 15 kN or
15 x 103N and not 15 000 N;2.75 mm or 2.75 x 10”3 m and not 0.002 75 m.)

5. Compound prefixes are not used. [Example: write nm (nanometre) and not mum
(millimicrometre).]

6. Multiplying prefixes are printed immediately adjacent to the SI unit symbol with which
they are associated. The multiplication of symbols is usually indicated by leaving a
small gap between them. (Example: mN means millinewton whereas m N would indicate
metre newton.)

7. The numbers should be grouped in three on either side of the decimal marker and
placing of comma should be avoided. (Example: 8 475.2 and not 8,475.2;0.002 52 and
not 0.00252.)

8. A prefix applied to a unit becomes part of that unit and is subject to any applied power.
[Example: 1 mm® = 1 (mm)® = 10"° m® and not 1 mm® = 1 m(m)* = 107> m? |



4 SI Units in Engineering and Technology
TABLE 1.2. Quantities and Units of Mechanics (R.31 ISO)

Symbol Quantity
m Mass
e,0 Density (mass density)
Relative density
y Specific volume
p Momentum
b.p,.Pg Moment of momentum (angular momentum)
LJ Moment of inertia (dynamic moment of inertia)
F Force
G(P W) Weight
v Specific weight (weight density)
M Moment of force; Bending moment
T Torque, moment of a couple
p Pressure
[ Normal stress
T Shear stress
e, € Linear strain (relative elongation)
¥ Shear strain (shear angle)
[oN’] Volume strain (bulk strain)
Wy Poisson’s ratio, Poisson’s number
E Young’s modulus (modulus of elasticity)
G Shear modulus (modulus of rigidity)
K Bulk modulus (modulus of compression)
X, K Compressibility (bulk compressibility)
L1, Second moment of area (second axial moment of area)
Ip,J Second polar moment of area
Z, W, (i) Section modulus
u{f) Coefficient of friction (factor of friction)
n(u) Viscosity (dynamic viscosity)
b’ Kinematic viscosity
0,(7) Surtace tension
AW Work
EW Energy
Ep, UV, o Potential energy
Ep, K. T Kinetic energy
4 Power

TABLE 1.3. Quantities and Units of Periodic and
Related Phenomena

Symbol Quantity

T Periodic time

(T) Time constant

fv Exponentially varying quantity; frequency

n Rotational frequency

w Angular frequency

I Wavelength

o) Wave number

k Circular wave number

loge(A4,/4,) Natural logarithm of the ratio of two amplitudes
10 log,, (R/P,) Ten times the common logarithm of ratio of two powers
& Damping coefficient

A Logarithmic decrement

o Attenuation coefficient

8 Phase coefficient

Y Propagation coefficient
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TABLE 1.4. Matheniatical Signs and Symbols for use in Technology

Sign, Symbol

Quantity

I
+

L2

X | +VANIAVAS 2R
Vv A
(VAT

fx)
62 eyt

lim f(x); limy4 f(x)
X->a

Ax
8 x

dr . e
P dffdx; f'(x)

’

1
gx—ﬁ; M)

dfx,y, o) |df
ax > loax v

df

ff(x)dx

i redx; [P feodx
a a

Equal to

Not equal to

identically equal to
Corresponds to
Approximately equal to
Approaches
Asymptotically equal to
Proportional to

Infinity

Smaller than

Larger than

Less than or equal to
Greater than or equal to
Much smaller than
Much larger than

Plus

Minus

Multiplied by

a divided by b

Magnitude of @
a raised to the power n

square root of a
nth root of @

Mean value of @

Factorial p, 1l X 2 X 3 X ....Xp

nn—1)...n—p+ 1)
I X 2X 3...Xp

Binomial coefficient,

Sum
Product
Function of the variable x

fb) —f(a)
The limit to which f(x) tends as x approachesa

finite increment of x
variation of x

Delta x
Delta x

itn

Differential coefficient of f{x) with respect to x

Differential coefficient of order n of f(x)
Partial differential coefficient of f(x,y,...) with
respect to x, when y, ... are held constant

Total differential of

Indefinite integral of f(x) with respect to x

Definite integral of f(x) fromx =a to x=15
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TABLE 1.4. Mathcmatical Signs and Symbols for use in Technology

Sign, Symbol

Quantity

e
e™; exp x

log, x

In x; log, x
1g¥; log*; logf,
sin x

cos X

tan x; tg x

cot x;ctg x

sec x

cosec X

arcsin x

4rccos x

arctan x; arctgx
arccot x; arcctg x
arcsec x
arccosec X

sinh x

cosh x

tanh x

coth x

sech x

cosech x
arsinh x

arcosh x
artanh x
arcoth x

arsech x
arcosech x

ij

Re z

Imz

1z}

arg z

Z*

A

A *

At

Aa

1A], A

A.B

A X B, AAB
v

V¢, grad ¢
v.A,divA
VXA, TnA }
curl A, rot 4
V¢, 0o

Base of natural logarithms
e raised to the power x

Logarithm to the base a of x
Natural logarithm (Napierian logarithm) of x
Common logarithm of x

Sine of x

Cosine of x

Tangent of x

Cotangent of x

Secant of x

Cosecant of x

Arc sine of x

Arc cosine of x

Arc tangent of x

Arc cotangent of x

Arc secant of x

Arc cosecant of x

Hyperbolic sine of x

Hyperbolic cosine of x
Hyperbolic tangent of x
Hyperbolic cotangent of x
Hyperbolic secant of x
Hyperbolic cosecant of x
Inverse hyperbolic sine of x
Inverse hyperbolic cosine of x
Inverse hyperbolic tangent of x
Inverse hyperbolic cotangent of x
Inverse hyperbolic secant of x
Inverse hyperbolic cosecant of x
Imaginary unity, \/—1

Real part of z

Imaginary part of z

Modulus of z

Argument of z

Conjugate of x, complex conjugate of z
Transpose of matrix A

Complex conjugate matrix of matrix A
Hermitian conjugate matrix of matrix A
Vector A

Magnitude of vector

Scalar product

Vector product

Differential vector operator
Gradient of ¢

Divergence of A

Curl of 4

Laplacian of ¢




CHAPTER 2

Derivation of Important Engineering
Units

2.1 Force

Mass is the quantity of matter in a body. In the SI, the unit of mass is the kilogram
(kg). According to Sir Isaac Newton, the force is proportional to the rate of change of
momentum. Expressed mathematically:

or F

kxmxa (i)

where k is the proportionality constant.

The SI system of units is rationalized and coherent. It is rationalized because for any
one physical quantity, only one measurement unit is essential and its entire structure is
derived from no more than seven arbitrarily defined basic units. The system of units is
“coherent” if the product or quotient of any two unit quantities in the system is the unit
of the resultant quantity. Hence the unit of derived quantity in equation (i) is obtained
from unit values, i.e. the proportionality constant & should be unity. Consequently we get

F = mxa
or 1 unit of force = 1 unit of mass (1 kg) x 1 unit of acceleration (1 m/s?),
= 1 kgm/s’.

The unit of force is called “newton” to accredit the work of Sir Isaac Newton as the
pioneer. It is a standard practice in SI units to write small letters for name of a person in
full and a capital letter for the symbol. Hence:

I newton = IN = 1kgm/s’.
7



8 SI Units in Engineering and Technology

A newton is then defined as the force which when acting on a mass of 1 kilogram gives
to that mass an acceleration of 1 metre per second per second.

The value of gravitational acceleration varies from one place to another but it has been
agreed to accept an average at 9.806 65 m/s® (for practical purposes 9.81 m/s?). So if a
mass of 1 kilogram is allowed to fall freely, the force experienced by it in the SI system
of units would be:

F = mxa
= m x g (g = acceleration due to gravity)
let g = 9.81 m/s? approximately
or F = 1lkg x 9.81 m/s*
= 9.81 kg m/s®
1 kgf = 9.81 N (newtons).

In other words a mass of 1/891 kg = 102 grams falling freely under gravity
(g = 9.81 m/s?) will experience a force of 1 newton.

2.2. Stress and pressure

Stress or pressure is defined as the force per unit area. In the SI system it would be
expressed mathematically as

8|z ==

o or p

= N/m?.

The unit for pressure or stress is the pascal and is same as newtons per square metre. It
may also be mentioned that for most of the engineering materials, their design stresses are in
the range of 10°N/m?® or MN/m® and this can be readily converted to N/mm?® as
1 MN/m? = [ N/mm?.

2.3. Work and energy

The Sl is a coherent system of units, therefore, from the basic principles:

Work done = force x distance moved

= newton X metres

= Nm.

It is preferable to write newton-metres as N m and not mN. In the latter case the con-
fusion may arise with the millinewton.
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One newton metre = 1 Nm

1(kg m/s?) x (m)

1 kg m%/s?
= 1L
Thus 1 joule of work is done when point of application of a force of 1 newton is
displaced through a distance of 1 metre in the direction of that force.
Similarly for energy the unit is the joule:
kinetic energy = % mV?,

potential energy = mgh,

units of energy = kgm?/s> = J (joule).

2.4. Power

Power is defined as the rate of doing work, i.e. work done per unit time. Hence:

P = worl‘(done — Nm/s
time

J/s

= W

watt (kg m%/s®).

In common engineering usage, watt is rather a small unit, hence kilowatt (kW) equal to
1000 watts is usually used.

The three basic units of importance to the mechanical engineer are newton, joule and
watt (N, J and W). The apparent advantage achieved by SI units is that now the unit of
work and energy, joule and watt, respectively, would be same throughout mechanics,
physics, mechanical and electrical engineering. Consequently all the branches of science
would share the same coherent unit of energy.

The unit of horsepower (h.p.) would now become obsolete and will be replaced by watt.
The horsepower was a historic unit dating back to the times when the usual external
form of power available to man was a horse. It was based on the assumption that a horse
could travel 2.5 miles per hour for 8 hours a day pulling a load of 150 Ib vertically out of
a shaft by means of rope. This is equivalent to work done at the rate of 33 000 ft-Ib per
minute or 550 ft-Ib per second. The SI unit of power watt (W) is related to horsepower
thus:

lLhp. = 746 W.
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2.5. Temperature

The SI unit for temperature is the kelvin (K) scale in which the triple point of water is
supposed to have a temperature 273.15 K. The degree celsius or degree centigrade (°C) in
which the temperature of ice is assumed zero would, however, continue to be used for
everyday application. The unit degree celsius is exactly equal to the unit kelvin.

A formal definition of the fahrenheit scale does not exist but it is generally recognized
that the temperature of melting ice is 32°F and water boils under standard atmosphere at
212°F. The fahrenheit scale of temperature would soon become obsolete. However, the
temperature expressed in degrees fahrenheit can be readily converted to degrees celsius
and kelvin by the following relationships:

9 x degrees C +

32,
5

degrees F =

0°C

273.15 K.



CHAPTER 3

Derived SI Units in Science and

Engineering

TABLE 3.1. Applied mechanics, mechanical engineering

Quantity SI unit Symbol Definition
Force newton N kg m/s?
Work, energy, quantity of heat joule J Nm
Power, heat flow rate watt w I/s
Moment of force newton metre - Nm
Pressure, stress pascal Pa N/m?
Temperature (basic) kelvin K -
Temperature (common use) celsius °C 0°C = 273.15K
Surface tension newtons per metre - N/m
Thermal coefficient of linear reciprocal kelvin - K-
expansion
Heat flux density. irradiance watt per square metre - W/m?
Thermal conductivity watt per metre Kelvin — W/m K
Coefficient of heat transfer watt per square metre Kelvin — W/m?K
Heat capacity joules per Kelvin - J/K
Specific heat capacity joules per kilogram kelvin - J/kg K
Entropy joules per kelvin - J/K
Specific entropy joules per kilogram kelvin - J/kg K
Specific energy : joules pcr kilogram — J/kg
specific latent heat
Viscosity (Kinematic) metre squared per second — m?/s
Viscosity (dynamic) pascal second - Pas
TABLE 3.2. Electrical units
Quantity SI unit Symbol Definition
Electric resistance ohm Q V/A
Electric charge coulomb C As
Electric potential difference volt v W/A
or voltage or e.m.f.
Electric conductance siemens S A/V
Electric capacitance farad F As/V
Luminance candela per square metre (nit) - cd/m?
{llumination lux 1x lm/m?
Luminous flux lumen Im cd sr
Frequency hertz Hz s™!
Electric field strength volts per metre - V/m
Electric flux density coulombs per square metre — C/m?

11



12 SI Units in Engineering and Technology

TABLE 3.3. Magnetic units

Quantity SI unit Symbol Definition
Magnetic flux weber Wb Vs
Inductance henry H Vs/A
Magnetic field strength amperes per metre - A/m
Intensity of magnetization amperes per metre - A/m
Magnetic flux density tesla T Wb/m?




CHAPTER 4

S! Units Conversion Tables

(Arranged according to subject categories)

TABLE 4.1. SI Units (Conversion Factors)

Note: The underlined conversion factors are exact in value

Length
1 angstrom (A) = 10%m
1 microinch (1 uin) = 0.0254 um
1 thou; milli-inch or mil = 254 um
1 inch (in) = 254 mm
1 foot (ft) = 0.304 8 m
1 yard (yd) = 09144 m
1 fathom (6 ft) = 1.828 8 m
1 furlong (220 yd) = 0.201 168 km
1 mile = 1.609 344 km
Area
1 circular mil (?ﬂ X 1076 in’) = 506.707 um?
1 square inch (in?) = 645.16 mm?
1 square foot (ft?) = 0.092903 m?
1 square yard (yd?) = 0.836 127 m?
1 acre (4840 yd?) = 4046.86 m?
1 square mile (mile?) = 2.58999 km?
Capacity and volume
1 cubic inch (in®) 16.387 1 cm?®
1 cubic foot (ft?) 0.028 3168 m?
1 cubic yard (yd?) 0.764 555 m?
1 f1 0z (1/20 pint) 28.413 cm?

1 gill (% pint)
1 pint (pt)

L | 1 [ 1 N R [

0.142 065 dm?
0.568 261 dm®

1 quart (qt) 1.136 52 dm*®
1 imperial gallon 4,546 09 dm?
1 U.S. gallon (231 in®) 3.785 41 dm?

Second moment of area
1 ft*

0.008 630 97 m*

0.416 231 x 10"°m*
163871 x 107*m?

13

1in*
1 in® (section modulus)

o
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TABLE 4.1. (continued).

SI Units in Engineering and Technology

Velocity and acceleration

1 in/min
1in/s

1 ft/min
1 ft/s

1 mile/h (m.p.h.)
1 mile/h (m.p.h.)
1 ft/s?

1 in/s?

=
f+
73
on

1 grain (gr)
1 dram (dr)
1 ounce (0z)
1 pound (1b)

1 stone (14 1b)

1 quarter (qr) (28 1b)

1 slug

1 cental (ctl) (100 1b)
1 hundredweight (cwt) (112 1b)

1 ton (2240 ib)
1 U.S. ton (2000 1b)

Mass per unit length
1 oz/in.
1 Ib/in.
1 1b/ft
1 1b/yd
1 ton/1000 yd
1 ton/mile

Mass per unit area
1 oz/ft?
1 oz/yd?
1 Ib/in?
1 Ib/ft?

Specific volume
1 ft3/ton
1 £t3/1b
1 in¥/1b
1 gal/lb

Mass rate of flow

1 ton/h
1 lb/h-
1 1b/h
1 ib/min
11b/s

Volume rate of flow
1 ft3/s (cusec)
1 gal/h
1 gal/min
1 gal/s

I

T |

o i

[ A T '

[ L U T O

[ U

[Tt

[ I O |

I

0.423 333 mm/s
25.4 mm/s

0.005 08 m/s
0.3048 m/s
1.609 34 km/h
0.447 040 m/s
0.3048 m/s”

25.4 m/s’

64.7989 mg
1.77185¢
28.3495 g

0.453 592427 7 kg
6.350 29 kg
12.7006 kg
14.5939 kg
45.3592 kg
50.8023 kg
1016.05 kg

907.18 kg

1.116 12 kg/m

17.8580 kg/m

1.488 16 kg/m

0.496 055 kg/m

1.111 16 kg/m

0.631 342 t/km (Mg/km)

305.152 g/m?
33.9057 g/m?
703.070 kg/m?
4.882 43 kg/m?

0.027 8696 dm®/kg
62.428 dm3/kg
36.1273 cm®/kg
10.0224 dm®/kg

1.016 05 t/h (Mg/h)
0.453 592 kg/h
0.125 998 g/s
7.55987 g/s

0.453 592 kg/s

0.028 3168 m?/s
4.546 09 dm*/h
0.075 7682 dm?®/s
4.546 09 dm?3/s
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TABLE 4.1. (continued).
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Fuel consumption
1 gal/mile
1 U.S. gal/mile

1 mile/gal
1 mile/U.S. gal

Density
11b/in?
1 Ib/in®
1 1b/ft?
1 slug/ft?
1 Ib/gal
1 ton/yd?

Force

1 poundal (pdl)
1 ozf

1 ibf

1 tonf

Force per unit length

1 Ibf/in
1 Ibf/ft
1 tonf/ft

Moment of force and torque

1 1bf in
1 pdl ft
1 1bf ft
1 tonf ft

Moment of inertia

1 slug ft?
10z in?
11bin?
11b ft?

Pressure and stress

1 pdl/ft?

1 Ibf/in? (psi)
1 Ibf/ft?

1 tonf/in? (tsi)
1 tonf/ft?

1 ft water

1 in water

1 in mercury

1 bar

Dynamic viscosity

1 Ibf h/ft?
1 1bf s/ft?
1 pdl s/ft?
1 pdl s/ft?
1 Ib/ft s

1 Ib/fts

1 slug/fts

Wt

[ T T [T}

[T

{1 o

e i

1 T T O L { R

(1| T T (1

2.824 81 dm*/km
2.352 15 dm®/km
0.354 006 km/dm?
0.425 144 km/dm®

27.6799 g/cm?
27.6799 Mg/m?
16.0185 kg/m?
515.379 kg/m?
99.7763 kg/m?
1328.94 kg/m?

0.138255 N
0.278014 N
444822 N

9.964 02 kN

175.127 N/m
14.5939 N/m
32.6903 kN/m

0.112985 Nm
0.042 140 Nm
1.35582Nm

3.03703kNm

1.355 82 kg m?
18.290 kg mm’*
292.640 kg mm?
0.042 1401 kg m?

1.488 16 Pa
6.894 76 kPa
47.8803 Pa
15.4443 MPa
107.252 kPa
2.989 07 kPa
249.089 Pa
3.386 39 kPa
10% Pa

0.172 369 MPa s
47.8803 Pa s

1488 16 Pas

1488.16 cP (centipoise)
1488 16 kg/m s
1488.16 cP

47.8803 km/s
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TABLE 4.1. (continued).

Kinematic viscosity

1 ft*/h
1 ft?/h
1 ft¥s
1 in?/h
1 in?/h
1in%/s
1in%/s
1 in%/s
1 in*/min

Energy and work

1 ft pdl
1 ftlbf
1 Btu

1 kWh

1 horsepower-hour (h.p.h.)
1 therm

Power

1 horsepower (hp)
1 ft Ibf/s

Heat-flow rate

1 Btu/h
1 ton of refrigeration
(288 000 Btu/day)

Thermal conductivity

1 Btu ft/ft? h°F
I Btuin/ft*h °F
1 Btu in/ft*s°F

Temperature

1 deg F (tahrenheit)

T K (kelvin)
T R (rankine)

r°c

Nlumination

1 lumen/ft? (ft-candle)
1 ed/ft?

I cd/in?

1 ft lambert

[ T TR VA |

il

ol

0o

o

0.092 903 m?*/h

25.8064 ¢St (centistokes)
0.092 903 m?/s

0.179 211 x 10°*m?/s
6.4516 cm*/h

645.16 mm?/s

645.16 cSt

10.7527 mm?/s
10.7527 ¢St

0.042 1401
1.355821J
1.055 06 kJ
3.6 Ml

2.684 52 MJ
105.506 MJ

745.700 W
1.35582 W

0.293071 W
3.516 85 kW

1.730 73 W/m °C
0.144 228 W/m °C
519.220 W/m °C

5

0} deg C
T°C + 273.15
T°F + 459.67

o 5
(F—32) X §

10.7639 1x

10.7639 ¢d/m?
1550.00 ¢d/m?
3.426 26 cd/m?
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TABLE 4.1. (continued).

(CGS units to SI units) “c” is velocity of light in free
Electric Units { space and numerically equal to
2.997 925 X 10*m/s)

Current lemu. = 10A
lesu = 1/10cA
e.m.f. (potential lemu. = 10*V
difference) 1 e.su. = 10°%¢cV
Field strength lemu. = 107°*V/m
lesu. = 107*cV/m
Charge (quantity of electricity)
lemu. = 10C
lesu. = 1/10cC
Resistance lemu. = 10°°Q
lesu. = 10°°¢?q
Capacitance lemu. = 10°F
lesu. = 10%*F
Inductance lemu. = 10°°H
Magnetic flux lemu. = 107°Wb
(maxwell)
Magnetic flux density lemau. = 10°*T
(gauss)
Permeability lemu. = 47 X 107"H/m
Magnetic field strength 1 em.u. = 10%*47 A/m
(oersted)
Electric flux density 1 em.u. = 10°C/m?
lesu. = 10%cC/m?
Permittivity lesu. = 107/47c* F/m




CHAPTER b5

S! Units Conversion Tables
(Arranged alphabetically)

TABLE 5.1. Conversion Factors

Note: The underlined conversion factors are exact in value

Unit SI equivalent
acre 4046.86 m*
ampere, A 1A
ampere/metre, A/m l1Am™!
angstrom, A 10°°m

area 100 m?
assay ton 32.6667 g
atmosphere, standard; atm 101 325 Nm™?
bar, b 10°Nm™?
barn 10-*m?
biot 10 A

board foot (timber)
Bohr radius
Bohr magneton

0.002 359 74 m®
529167 x 10°" m
9.2732 X 10°* A m?

British thermal unit, Btu 1.055 06 kJ
British thermal unit/cubic foot, Btu/ft? 37.2589 kI m~3
British thermal unit/cubic foot degree F, Btu/ft* °F 67.0661 kI m3K"!
British thermal unit foot/square
foot hour degree F, Btu ft/ft> h °F 1.730 73 Wm~'K"!
British thermal unit/hour, Btu/h 0.293 071 W
British thermal unit inch/square foot hour degree F, 0.144 228 Wm™'K™!
Btu in/ft? h °F
British thermal unit inch/square foot second degree F, 519220 Wm™'K"!
Btu in/ft? s °F
British thermal unit/pound, Btu/lb 2326 J kg!
British thermal unit/pound degree F, Btu/lb °F 4186.8J kg-' K"!
British thermal unit/pound degree R, Btu/1b °R 4186.8 J kg ' K~!
British thermal unit/square foot hour, Btu/ft* h 3.154 59 Wm™?
British thermal unit/square foot hour degree I, Btu/ft* h °F 567826 Wm2K"!
bushel, bu 0.036 3687 -m?
calorie (international table), cal 4.1868 J
calorie, 15°C, cal, 4.1855}
calorie, thermochemical 4.184 )

18
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TABLE 5.1. (continued).

19

Unit

SI equivalent

calorie centimetre/square centimetre second degree C,

cal cm/ecm?s °C
calorie/gram, cal/g

calorie/gram degree C, calfg °C
calorie/second, cal/s

calorie/square centimetre second, cal/cm?s
calorie/square centimetre second degree C, cal/cm?s °C

candela, cd

candela/square foot, cd/ft?
candela/square inch, cd/in®
candela/square metre, cd/m?

carat, metric
celsius degree, °C

cental
centigrade degree

centigram, cg

centimetre, cm
centimetre/second squared, cm/s?
centipoise, cP

centistokes, ¢St

chain

chain, engineer’s

chaldron
cheval vapeur
circular mil
clusec

cord (timber)
coulomb, C

coulomb/square metre, C/m?
cubic centimetre, cm?
cubic decimetre, dm?®

cubic foot, ft3

cubic foot/pound, ft*/lb
cubic foot/second, ft3/s
cubic foot/ton, ft*/ton
cubic inch, in®

cubic inch/pound, in%/lb
cubic metre, m?

cubic millimetre, mm?
cubic yard, yd?

curie, Ci

cusec

cycle/second, ¢/s

debye, D

decanewton/square millimetre, daN/mm?
decare

418.68 Wm™ 'K~
4.1868 kJ kg='

4.1868J g ' K™!
4.1868 W

41.868 kW m"
41.868 kWmK"'
led

10.763 9 cd m~?
1 550.00 cd m~?
ledm™?

2 X 10™*kg
(T/°C +273.15) K
45.3592 kg
(T/°C+273.15) K
103 kg

10%m

10>ms?
1mNsm-?
10°°m?s”!
20.1168 m
30.48 m

1.309 27 m?
735.499 W
506.707 um?
1.333 22 uN ms™!
3.624 56 m*®

0
BI

._..—
o o
P I
3 18
w [ w

0.028 3168 m?
0.062 4280 m3kg™!
0.028 3168 m3s~'
0.027 8696 dm>kg™!
16.3871 cm?
36.1273 cm® kg™!
Lm?

1 mm?

0.764 555 m*®
37 x 10°s7!

0.028 3168 m>s!
1 Hz

(107**/cy) Cm

= 3.335640 X 107**Cm

1 daN mm~?
1000 m?
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TABLE 5.1. (continued).

Unit

SI equivalent

decigramme, dg
decilitre, dl
decimetre, dm
degree (angle), °
degree celsius, °C

degree centigrade
degree fahrenheit, °F

degree rankine, °R

drachm, fluid
dram (avoirdupois), dr
dyne, dyn

dyne/centimetre, dyn/cm

dyne/square centimetre, dyn/cm?

clectromagnetic (e.m.u.) cgs units of the following quantitics:

capacitance, e.m.u. cgs
conductance, e.m.u. cgs
clectric charge, e.mn.u. cgs
electric current, e.m.u. cgs
electric field strength, e.m.u. cgs
clectric flux density, e.m.u. cgs
electric potential, e.m.u. cgs
clectromotive force, e.m.f., e.m.u. cgs
inductance, e.m.u. cgs
magnetic field strength, e.m.u. cgs (oersted)
magnetic flux, e.m.u. cgs
muagnetic flux density, e.m.u. cgs (gauss)
permeability, e.m.u. cgs
resistance, ¢.m.u. cgs

electron volt, eV

electrostatic (e.s.u.) cgs units of the following quantities:

capacitance, e.s.u. cgs
conductance, e.s.u. cgs
electric charge, e.s.u. cgs
electric current, ¢.s.u. ¢gs
clectric ficld strength, e.s.u. ces
electric flux density, e.s.u. cgs
electric potential, e.s.u. cgs
electromotive force, e.m.f., e.s.u. cgs
permittivity, e.s.u. cgs
resistance, €.s.u. cgs

erg

fahrenheit degree, °F

farad, I

farad/metre, F/m

-4

10 * ke

100 m?

0.1 m_

w/180 rad

(T/°C +273.15) K

as degree Celsius
5/9 (T/°F + 459.67) K

5/9 (T/"R) K

3551.63 mm?
1.771 85 ¢
10°N

10°/4n Am™*

107" Wb

19*T

4n X 107" Hm™"
n’e

1.602 10 x 107'%]

10%/c2 * F

10°/c3 !
10/¢, €

10/¢, A

107%, Vm!
10%/¢, Cm~?
107 ¢,V

107" ¢, V
10"/4x ¢,* Fm™!
107%¢°

1077

see degree falirenheit
1F

1Fm!

* ¢, is the true value of velocity of light in free space =

2977925 X 10* m/s.
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TABLE 5.1. (continued).
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Unit S equivalent
fathom 1.828 8 m
fluid drachm 3551.63 mm?
fluid ounce, tl oz 28.4131 ¢cm®
foot, ft 0.3048 m
foot-candle, Im/ft? 10.7639 Ix

foot cubed, ft*
foot-lambert
foot/minute, ft/min

foot of water (conventional pressure unit)

foot poundal, ft pdl
foot pound-force, ft 1bf
foot pound-force/pound, ft 1bf/lb

foot pound-force/pound degree F, ft Ibf/lb °FF

foot pound-force/second, ft Ibf/s
foot/second, ft/s

foot/second squared, ft/s?
foot squared/hour, ft*/h

foot squared/second, ft?/s
foot to the fourth, ft*
franklin

frigorie
furlong

galileo, Gal

gallon, gal

gallon/hour, gal/h

gallon/mile, gal/mile
gallon/pound, gal/lb
gallon/second, gal/s

gallon (U.S.), U.S. gal

gallon (U.S.)/mile, U.S. gal/mile
gauss, G

gigahertz, GHz

gigajoule, GJ
giganewton/square metre, GN/m?
gigawatt, GW

gill

grade

grain, gr

grain/gallon, gr/gal

grain/100 cubic feet, gr/100 ft?
gram, g

gram/cubic centimetre, g/cm?
gram/litre, g/l

gram/millilitre, g/l

hectarc, ha
hectolitre, hl

hectopieze

0.028 3168 m’
3.426 26 cd m~?
0,005 08 ms™'
2989.07 N m-?
0.042 1401 J

1.355 821

2.989 07 J kg~
538032 kg™ K™
1.355 82 W
0.3048 m s~

0.3048 ms™*
25.8064 x 10-°m?s”"

0.092 9030 m?s™"

0.008 63097 m*

10/¢, C

= 3.335640 x 107'°C
4.1855kI h™!

0.201 168 km

0.01 ms?

4.546 09 dm?
4.546 09 dm*h!
2.824 81 dm*km™*
10.0224 dm3 kg™'
4.546 09 dm”s™!
3.785 41 dm?
2.35215dm?*km™!
10*T

| GHz

1GJ

LGNm~?

1GW

0.142 065 dm?
7/200 rad
64.7989 mg
14.2538 mg dm~>
0.0228835gm™?
10~ kg

1000 kg m~3
lkgm™?

1000 kg m~*

10* in?
0.lm’
10° Pa
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TABLE 5.1. (continued).

Unit SI equivalent
henry, H 1H

henry/metre, H/m IHm™

hertz, Hz 1 Hz

horsepower, hp 745.700 W
horsepower, metric 735.499 W
horsepower hour, hp h 2.684 52 MJ

hour, h 3600 s
hundredweight, cwt 50.8023 kg

inch, in. 25.4 mm

inch cubed, in® 16.3871 cm?®
inch/minute, in/min 0.423 333 mm !
inch of mercury 3.386 39 kPa

inch of water 249.089 Pa
inch/second, in/s 254 mm ™!

inch squared/hour, in*/h 0.179 211 X 10*m2*s!
inch squared/second, in?/s 645.16 mm?s!
inch to the fourth, in* 0.416 231 X 10°*m*
international nautical mile, n mile 1.852 km

iron (boot and shoe trade) 0.53 mm

joule, J 1)

joule/degree celsius, J/°C 1JK™!
joule/kelvin, J/K LIK™Y
joule/kilogram, J/kg Plke™!
joule/kilogram degree celsius, J/kg °C 1Jkg 'K
joule/kilogram kelvin, J/kg K 13 kg ' K-!
joule/second, J/s 1rs!

kelvin, K 1K

kilobar, kbar or kb 100 MPa
kilocalorie, kcal 4.1868 kJ
kilocalorie/cubic metre, kcal/m? 41868 kJ m~3
kilocalorie/cubic metre degree C, kcal/m?® °C 4.1868kJm3 K~
kilocalorie/hour, kcal/h 1.163 W
kilocalorie/kilogram, kcal/kg 4.1868 kJ kg~!
kilocalorie/kilogram degree C, kcal/kg °C 4.1868 kJ kg~ ' K-!
kilocalorie/kilogram kelvin, kcal/kg K 4.1868 kJ kg™' K™'
kilocalorie metre/square metre hour degree C, kcal m/m* h °C LI63Wm ' K"
kilocalorie/square metre hour, kcal/m?®h 1163 Wm~?
kilocalorie/square metre hour degree C, kcal/m* h °C 1.163 Wm2K"™*
kilogram, kg 1 kg
kilogram/cubic decimetre, kg/dm?> 10° ke m~3
kilogram/cubic metre, kg/m? Lkem™?
kilogram/litre, kg/1 1000 kg m—*

2

kilogram metre squared, kg m? Lkem?
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TABLE 5.1. (continued).
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Unit

SI equivalent

kilogram metre squared/second, kg m*/s

kilogram metre/second, kg m/s

kilogram-force, kgf

kilogram-force/square centimetre, kgf/cm?

kilogram-force metre, kgf m
kilogram-force/square metre, kgf/m?
kilogram-weight

kilohertz, kHz

kilojoule, kJ

kilojoule/kilogram, kJ/kg

kilojoule/kilogram degree C, kJ/kg °C

kilojoule/kilogram kelvin, kJ/kg K
kilometre, km

kilometre/hour, km/h
kilometre/litre, km/1

kilonewton, kN

kilonewton metre, kN m
kilonewton/square metre, kN/m?
kilopond, kp

kilosecond, ks

kilovolt/inch, kV/in.

kilowatt, kW

kilowatt hour, kW h
kilowatt/square metre, k W/m?
kilopound; kip (1000 1b)
kilopound per square inch (ksi)
knot

knot, international, kn (1 n mile/h)

link
litre, 1

litre atmosphere, 1 atm
lumen, Im

lumen/square foot, Im/ft?
lumen/square metre, Im/m?

lusec
lux, Ix

maxwell, Mx

megabar, Mbar or Mb
megagram, Mg

megahertz, MHz
megajoule, M}
megajoule/kilogram, MJ/kg

lkem?s!
lkgms™!
9.806 65 N
9.806 65 1
9.806 65 N m™2
9.806 65 N

1 kHz

1kJ

1kl kg™!

1kJ kg 'K™!

1 kI kg 'K
1km

1 kmh!
1kmdm~
1kN

1kNm_
1kNm-?

9.806 65 N
1ks

39.370 1 kVm™
1 kW

3.6 MJ
1kWm™
453.592 37 kg
6894.76 kPa
1.853 184 km h~!
1.852 kmh™*

0.201 168 m
ldm® = 10>m~?

101.328 J
Lim

10.763 9 Ix
Lix

133.322 uNm s™!
1ix

107° wb
100 GN m~?
1 Mg

1 MHz

1M1

1 MJ ke"!
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TABLE 5.1. (continued).

Unit

SI equivalent

meganewton, MN

meganewton metre, MN m
meganewton/square metre, MN/m?
megawatt, MW

metre, m

metre/second, m/s

metre/second squared, m/s®

metre squared/second, m?/s

metric horsepower
mho

microbar, ubar or ub

microgram, ug
microinch, uin

micrometre, um

micrometre of mercury, umHg
micron, um

micronewton metre, uN m
micronewton/square metre, uN/m?
microsecond, us

microwatt, uW

mil

mile

mile, international nautical n mile
mile, nautical U.K.

mile, nautical/hour (knot) U.K.

mile, telegraph nautical
mile/gallon, mile/gal
mile/hour, mile/h

mile/U.S. gallon, mile/U.S. gal
millibar, mbar or mb

milligal, mGal or mgal
milligram, mg
milli-inch (““thou’)
millijoule, mJ
millilitre, ml
millimctre, mm

millimetre of mercury, mmHg
millimetre of water

millinewton, mN
millinewton/metre, mN/m
millinewton/square metre, mN/m?
millionth of an inch, uin.
milliradian, mrad

millisecond, ms

millitorr

254 um
1.609 34 km
1.852 km
1.853 184 km

1.853 184 km h~!
1.855 32 km

0.354 006 km dm ™3
1.609 34 km h™!
0.425 144 km dm 3
100 Nm™?

107  ms™?

1mg

254 pm

L. mi

107°m?

I mm

133.322 Nm™?
9.806 65 Nm™?

I mN

ImNm-'
ImNm-?
0.0254 m

1 mrad

1 ms

0.133322 Nm™?
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TABLE 5.1. (continued).
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Unit

SI equivalent

milliwatt, mW
minim
minute (angle), ’

minute (time), min
molality
molar, mol/l

mole, mol

nanometre, nm
nanosecond, ns
nautical mile (U.K.)

nautical mile (telegraph)
newton, N

newton metre, N m
newton/metre, N/m
newton/square metre, N/m?

newton/square millimetre, N/mm?

newton second/metre squared, N s/m’

nit

oersted, Oe
ohm,

ounce, oz
ounce, apothecaries’; oz apoth
ounce, fluid, fl oz
ounce-force, ozf
ounce-force inch, ozf-in.
ounce/gallon, oz/gal
ounce/inch, oz/in.

ounce inch squared, oz in
ounce/square foot, oz/ft?
ounce/square yard, oz/yd?
ounce, troy, oz tr

2

parsec
pascal, Pa

peck
pennyweight, dwt
perch

petrograd standard (timber)
pieze

pint, pt

poise, P

poiseuille, P1

pole

pound, Ib

B—SIUET

1 mW

59.193 9 mm?
n/180 X 60 rad
= n/10 800 rad
0s

1 mol kg™'

L. moldm~*

[=a)

1 mol

S
5

—
=
»

|

1.853 184 km
1.85532km
1

10*/4n Am™’
19

0.028 3495 kg
0.031 1035 kg
284131 cm?
0.278 014 N
7061.55 uN m
6.236 02kgm™3
1.116 12 kg m™*
0.182900 X 10~*kgm?
0.305 152 kg m~?
0.033 9057 kg m™?
0.301 1035 kg

30.87 X 10"m
INm™?
9.092 18 dm®

1.55517¢
5.0292m

467228 m?
1000 N m~?
0.568 261 dm*
0.1kgm~"' s
iNsm~?
5.0292 m
0.453592 37 ke
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TABLE 5.1. (continued).

Unit

SI equivalent

poundal, pdi

poundal foot, pdl ft

poundal second/square foot, pdl s/ft?
poundal/square foot, pdl/ft?
pound/cubic foot, Ib/ft?

pound/cubic inch, 1b/in?

pound/foot, Ib/ft

pound foot/second, 1b ft/s

pound/foot second, Ib/ft s

pound foot squared, b ft?

pound foot squared/second, 1b ft?/s
pound force, 1bf

pound-force foot, 1bf-ft
pound-force/foot, 1bf/ft

pound-force hour/square foot, Ibf h/ft?
pound-force inch, Ibf in.

pound-force second/square foot, 1bf s/ft?
pound-force/square foot, Ibf/ft?
pound-force/square inch, 1bf/in* or psi
pound/gallon, 1b/gal

pound/inch, Ib/in.

pound inch squared, Ib in’
pound/second, lb/s

pound/square foot, 1b/ft?
pound/square foot inch, 1b/ft? in
pound/square inch, 1b/in?
pound/square inch foot, 1b/in* ft
pound/1000 square feet, 1b/1000 ft*
pound/yard, 1b/yd

psi

quart, qt
quarter
quintal

rad (100 ergs/g)
radian, rad

radian/second, rad/s
radian/second squared, rad/s®

Rankine degree, °R
revolution/minute, rev/min

revolution/second, rev/s
rod
rood

scruple

second (angle), "’

second (time), s

sicmens, S

stug

slug/cubic foot, slug/ft?
slug/foot second, slug/ft s

0.138 255N

0.042 1401 Nm
1488 16 Nsm™?
1488 16 Nm™?
16.0185 kg m™?
27.6799 Mg m™?
1488 16 kg m™*
0.138 255kgms™'
1.488 16 kgm™ s™!
0.042 1401 kg m?
0.042 1401 kg m? s™!
444822 N
1.35582Nm
14.5939 Nm™’
0.172369 MNsm™?
0.112985Nm
47.8803 Nsm™?
47.8803 Nm™?
6894.76 Nm™?
0.099 7763 Mg m~*
17.8580 kg m-*
2.92640 X 107* kg m?
0453592 kg s™"
4.88243kgm?
192.222 kg m™?
703.070 kg m~2
2306.66 kg m™3
4.88243gm™
0.496 055 kg m™!
6894.76 Nm™?

1.136 52 dm®
12.7006 kg
100 kg

0.01 Jkg~'
1 rad

lrads”!

lrads??

see degree Rankine
1/60s"

1s!

5.0292m

1011.71 m?

1.29598 ¢
7/180 X 60 X 60 rad

= /648 000 rad

ls
1 Q7!

14.5939 kg
515.379 kgm™?
47.8803 kg m~' s
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Unit

SI equivalent

slug foot squared, slug ft?
square centimetre, cm?

square chain
square foot, ft2

square foot hour degree F/British thermal unit foot,

ft* h °F/Btu ft

square foot hour degree F/British thermal unit inch,

ft> h °F/Btu in.
square inch, in?

square kilometre, km?
square metre, m?

square mile, sq. mile

square mile/ton, sq. mile/ton
square millimetre, mm?
square yard, yd?

square yard/ton, yd?*/ton
standard, Petrograd (timber)
statcoulomb

steradian, sr
sthene
stoke, St.
stone

tesla, T
tex (for textile and fibres)

therm

therm/gallon, therm/gal
thermie, th

thou

ton

ton/cubic yard, ton/yd?
ton-force, tonf

ton-force foot, tonf ft
ton-force/foot, tonf/ft
ton-force/square foot, tonf/ft?
ton-force/square inch, tonf/in?
ton mile

ton/mile

ton of refrigeration
ton/square mile, ton/sq mile
ton/1000 yards, ton/1000 yd
tonne (metric ton), t

torr
torr litre/second, torr I/s

unified atomic mass unit

volt, V
volt/metre, V/m
volt/mil, V/mil

1.355 8
10* m
404.686 m?

0.092 9030 m?

2 kg m?
2

0.577 789 m K W™*

6.93347 mK W™!
645.16 mm?

Lkm?

1.m?

2.589 99 km?
2549.08 m? kg!

1. mm?

0.836 127 m?
0.822 922 m* Mg~
467228 m?

23.2080 GJ m-?

1016.05 kg
1328.94 kg m~?
9.964 02 kN
3.037 03kNm
326903 kNm™*
107.252 kN m~?
15.4443 MN m™?
1635.17 kg km
0.631 342 kgm™’
3516.85W
392.298 kg km™?
1.111 16 kgm™*
1 Mg
133.322Nm™?
0.13322Nms™!

1.6604 X 107" kg
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TABLE 5.1. (continued).

Unit SI equivalent
watt, W 1w
watt/metre degreecelsius, W/m °C 1Wm'K!
watt/square metre, W/m? 1Wm™?
watt/square metre degree celsius, W/m? °C 1Wm—2K-!
weber, Wb 1 Wb
weber/square metre, Wb/m? 1 Wbm™?
yard, yd 0.9144 m

yard/pound, yd/tb 2.01591 m kg™!




CHAPTER 6

Engineering Data in SI Units
(Direct reading charts and tables)

TABLE 6.1. Sectional Properties of Metals in SI Units

Substance E, G, o K, Tensile strength,
N/mm? N/mm? N/mm? N/mm?
Aluminium 70 300 26 100 0.345 75 500 90 — 150
Brass 101 000 37 300 0.350 111 800 280 - 730
Copper 129 800 48 300 0.343 137 800 120 — 400
Iron (cast) 152 000 60 000 0.270 109 000 100 — 230
Iron (wrought) 211400 81 000 0.293 170 000 260 — 450
Lead 16 100 5600 0.440 45700 12 - 17
Magnesium 44 700 17 000 0.291 25600 60 — 190
Silver 82 700 30 200 0.366 103 600 300
Platinum 168 000 61 000 0.377 228 000 330 - 370
Tantalum 185 700 69 200 0.342 196 300 800 — 1100
Tin 49 900 18 400 0.357 58 200 20 —- 35
Tungsten 411 000 160 000 0.280 311 500 1500 — 3500
Steel (mild) 211980 82 200 0.291 169 200 430 — 690
Steel (hardened) 201 400 77 800 0.295 165 200 1800 — 2300
Note: 1 N/mm? = 1 MN/m? = 1 X 10° N/m?.

E — Young’s modulus (or modulus of elasticity).

G — Shear or rigidity modulus.
K ~ Bulk modulus.
o — Poisson’s ratio.
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Engineering Data in S1 Units (direct reading charts and tables)

TABLE 6.3. Some Important Physical Constants expressed in SI Units

Description Symbol Numerical value in SI units
Avogadro’s number N = 6.023 X 10? kg mol
Bohr magneton Ji = 927 X 100 Am?
Boltzmann’s constant k = 1.380 x 10°?*J/degK
Characteristic impedance of free space Z, = (uD/ED)% = 120 =2
Electron volt eV = 1.602 x 10°"J

Electric charge e = 1.602 X 10°° C
Electronic rest mass m, = 9.109 X 107% kg
Electronic charge to mass ratio elm, = 1.759 x 10 C/kg
Energy for T = 290°K kT = 4 X 107"

Energy for ground state atom (Rydberg energy) H = 13.60eV

Faraday constant F = 9.65 x 107 C/kg mol
Permeability of free space Mo = 47 X 1077 H/m
Permittivity of free space E, = 361—11 X 10°° F/m
Planck’s constant = 6.626 x 1073* Js
Proton mass mpy, = 1.672 X 107%7 kg
Proton to electron mass ratio mp/m, = 1836.1

Radius of first / orbit (Bohr atom) = 0.529 x 107 m = 0.529 &
Standard gravitational acceleration g = 9.807 m/s?

Stefan Boltzmann constant o = 5.67 X 107® J/m? sdegK*
Universal constant of gravitation G = 6.67 X 107" Nm?kg?
Universal gas constant R = 8.314 kJ/kg mol deg K
Velocity of light in vacuo c = 2.9979 X 10® m/s

Volume of 1 kg mol of ideal gas at n.t.p.

2242 m?

TABLE 6.4. Some Important Non-SI Units

The following non-S! units would continue to be used for a very long time:

Quantity ST unit Associated non-SI units

Angle rad degree °, minute ', second ”
Time s hour (h); minute (min)

Mass kg Tonne (t) = 10%kg = 1 Mg
Area m? hectare (ha) = 10* m?

Volume m? litre 1) = 107 m?

Pressure Pa bar (bar) = 10°* N/m? = 10°* Pa
Energy J kWh = 3.6 MJ

Stress Pa; N/m? hectobar (hbar) = 107 N/m?

107 Pa
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TABLE 6.5. Temperature Conversion
(Range of temperature covered 0 to 300)
For any reading to be converted from °F to °C (or vice versa)

locate the reading in the middle column indicating IC;, the equiva-
lent reading is obtained on the same horizontal line towards the
right or left as the case may be:

C C F C C F
F F

—17.8 0 32 10.0 50 122.0
—17.2 1 33.8 10.6 51 123.8
—16.7 2 35.6 11.1 52 125.6
—16.1 3 37.4 11.7 53 127.4
—15.6 4 39.2 12.2 54 129.2
—15.0 5 41.0 12.8 55 131.0
—14.4 6 42.8 13.3 56 132.8
—13.9 7 446 13.9 57 134.6
—13.3 8 46.4 14.4 38 136.4
—12.8 9 48.2 15.0 59 138.2
—12.2 10 50.0 15.6 60 140.0
—11.7 11 51.8 16.1 61 141.8
—~11.1 12 53.6 16.7 62 143.6
—10.6 13 55.4 17.2 63 145.4
—10.0 14 57.2 17.8 64 147.2
—9.4 15~ 59.0 18.3 65 149.0
—-8.9 16 60.8 18.9 66 150.8
—8.3 17 62.6 19.4 67 152.6
—17.8 18 64.4 20.0 68 154.4
—17.2 19 66.2 20.6 69 156.2
—6.7 20 68.0 21.1 70 158.0
—6.1 21 69.8 21.7 71 159.8
—56 22 71.6 222 72 161.6
—5.0 23 73.4 22.8 73 163.4
—4.4 24 75.2 23.3 74 165.2
—3.9 25 77.0 23.9 75 167.0
—33 26 78.8 244 76 168.8
—2.8 27 80.6 25.0 77 170.6
~2.2 28 82.4 25.6 78 172.4
- 1.7 29 84.2 26.1 79 174.2
- 1.1 30 86.0 26.7 80 176.0
—0.6 31 87.8 27.2 81 177.8
0.0 32 89.6 27.8 82 179.6
0.6 33 91.4 28.3 83 181.4
1.1 34 93.2 28.9 84 183.2
1.7 35 95.0 29.4 85 185.0
2.2 36 96.8 30.0 86 186.8
2.8 37 98.6 30.6 87 188.6
3.3 38 100.4 31.1 88 190.4
3.9 39 102.2 31.7 89 192.2
4.4 40 104.0 32.2 90 194.0
5.0 41 105.8 32.8 91 195.8
5.6 42 107.6 33.3 92 197.6
6.1 43 109.4 33.9 93 199.4
6.7 44 111.2 344 a4 201.2
7.2 45 113.0 35.0 95 203.0
7.8 46 114.8 35.6 96 204.8
8.3 47 116.6 36.1 97 206.6
8.9 48 118.4 36.7 98 208.4
9.4 49 120.2 37.2 99 210.2
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TABLE 6.5. (continued).

C C F C C F
F F
38 100 212 99 210 410
43 110 230 100 212 413.6
49 120 248 104 220 428
54 130 266 110 230 446
60 140 284 116 240 464
66 150 302 121 250 482
71 160 320 127 260 500
77 170 338 132 270 518
82 180 356 138 280 536
88 190 374 143 290 554
93 200 392 149 300 572
Example (i): 59°F = ?2°C

Example (ii):

Look up in column E

Answer is to the left of 59, i.e. 15°C

75°C = ?°F

Look up 75 in columng

Answer is in column F to the right of this figure, i.c. 167°F

TABLE 6.6. Length Conversion

(Inches and millimetres)

For any length dimension to be converted from inches to millimetres (or vice versa)
locate the reading in the middle column indicating mm; in., equivalent reading is obtained
on the same horizontal line towards the right or the left as the case may be.

mm mm; in in. mm mm;in in.
0.254 0.01 0.000 39 15.24 0.6 0.023 62
0.508 0.02 0.000 79 17.78 0.7 0.027 56
0.762 0.03 0.00] 18 20.32 0.8 0.031 50
1.016 0.04 0.001 57 22.86 0.9 0.03543
1.270 0.05 0.001 97 25.40 1.0 0.039 4
1.524 0.06 0.002 36 50.80 2 0.078 7
1.778 0.07 0.002 76 76.20 3 0.118 1
2.032 0.08 0.003 15 101.6 4 0.1575
2.286 0.09 0.003 54 127.0 S 0.196 9
2.54 0.10 0.003 94 152.4 6 0.236 2
5.08 0.20 0.007 87 177.8 7 0.2756
7.62 0.3 0.011 81 203.2 8 0.3150
10.16 0.4 0.015 75 228.6 9 0.354 3
12.70 0.5 0.019 69 254.0 10 0.393 7
Example (i); 9.57in. = ?mm Example (ii); 864 mm = ?in.
9in. = 228.6 mm 8 mm = 0.3150 in.
0.5in. = 12.7mm 0.6 mm = 0.02362 in.
0.07 in. = 1.778 mm 0.04 mm = 0.00157 in.
9.57 in. = 243.078 mm 8.64 mm = 0.34019 in.
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TABLE 6.7. Decimal Equivalents for Fractions of an Inch

Fractions of Decimals of mm Fractions of Decimals of mm
an inch an inch an inch an inch
1/64 0.015625 0.397 33/64 0.515 625 13.096
1/32 0.03125 0.794 17/32 0.531 25 13.494
3/64 0.046 875 1.191 35/64 0.546 875 13.891
1/16 0.0625 1.588 9/16 0.5625 14.288
5/64 0.078 125 1.984 37/64 0.578 125 14.684
3/32 0.093 75 2.381 19/32 0.593 75 15.081
7/64 0.109 375 2.778 39/64 0.609 375 15478
1/8 0.125 3.175 5/8 0.625 15.875
9/64 0.140 625 3.572 41/64 0.640 625 16.272
5/32 0.156 25 3.969 21/32 0.656 25 16.669
11/64 0.171 875 4.366 43/64 0.671 875 17.066
3/16 0.1875 4.763 11/16 0.6875 17463
13/64 0.203 125 5.159 45/64 0.703 125 17.859
7/32 0.218 75 5.556 23/32 0.718 75 18.256
15/64 0.234 375 5.953 47/64 0.734 375 18.653
1/4 0.25 6.350 3/4 0.75 19.050
17/64 0.265 625 6.747 49/64 0.765 625 19.447
9/32 0.281 25 7.144 25/32 0.781 25 19.844
19/64 0.296 875 7.541 51/64 0.796 875 20.241
5/16 0.3125 7.938 13/16 0.8125 20.638
21/64 0.328 125 8.334 53/64 0.828 125 21.034
11/32 0.343 75 8.731 27/32 0.843 75 21.431
23/64 0.359 375 9.128 55/64 0.859 375 21.828
3/8 0.375 9.525 7/8 0.875 22.225
25/64 0.390 625 9.922 57/64 0.890 625 22.622
13/32 0.406 25 10319 29/32 0.906 25 23.019
27/64 0.421 875 10.716 59/64 0.921 875 23416
7/16 0.4375 11.113 15/16 0.9375 23.813
29/64 0.453 125 11.509 61/64 0.953 125 24.209
15/32 0.468 75 11.906 31/32 0.968 75 24.606
31/64 0.484 375 12.303 63/64 0.984 375 25.003
1/2 0.5 12.700 1 1.00 25.400
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TABLE 6.10. Area Conversion
(Square inches and square metres)

For any area to be converted from in® to m? (and vice versa) locate the reading in the

2
middle column of this table indicating $2 , the equivalent reading is obtained on the place
towards right or the left of this figure as the case may be.

in? m? m? in? m? m?
in® in
15.5 0.01 0.000 006 425 3100 2 0.001 290
31.0 0.02 0.000 0129 4650 3 0.001 935
46.5 0.03 0.000 019 35 6200 4 0.002 581
62.0 0.04 0.000 025 81 7750 5 0.003 226
77.5 0.05 0.000 032 26 9300 6 0.003 871
93.0 0.06 0.000 038 71 10 850 7 0.004 516
108.5 0.07 0.000 045 16 12 400 8 0.005 161
124.0 0.08 0.000 051 61 13 950 9 0.005 806
139.5 0.9 0.000 058 06 15 500 10 0.006 452
155 0.1 0.000 064 52 31 000 20 0.0129
310 0.2 0.0001290 46 500 30 0.019 35
465 0.3 0.000 1935 62 000 40 0.025 81
620 0.4 0.000 258 1 77 500 50 0.032 26
775 0.5 0.000 3226 93 000 60 0.038 71
930 0.6 0.000 387 1 108 500 70 0.045 16
1085 0.7 0.0004516 124 000 80 0.05161
1240 0.8 0.000 516 1 139 500 90 0.058 06
1395 0.9 0.000 580 6 155 000 100 0.064 52
1550 1 0.000 645 2
Example (i): 97.54 in*> = ? m? Example (ii): 5.3m? = ?in?
90 in* = 0.058 06 S5m? = 7750
7in? = 0.004 516 0.3m? = 465
0.5 in* = 0.000 3226 53m? = 8215 in?
0.04 in* = 0.000 025 81 -

97.54in* = 0.062 924 41 m?

TABLE 6.11. Volume Conversion
(cubic inch and cubic metre)

For a volume in in> to be converted to m® (or vice versa) locate the figure in the middle

3
column, i.e. inr}3’ and the desired conversion is read to the right or left as the case may be.

m? m?3 in®
in®

0.000 016 39 1 61020
0.000 032 77 2 122 050
0.000 049 16 3 183070
0.000 065 55 4 244 100
0.000 081 94 5 305100
0.000 098 32 6 366 100
0.000114 7 7 427 200
0.0001311 8 488 200
0.000 147 S 9 549 200
0.000 1639 10 610 200
Example (i): 4in® = 7m? Example (ii)): 7m?® = ?in3

= 0.000 065 55 m* = 427200 in?
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TABLE 6.14. Pressure Conversion

Inches of water Inches of mercury Ib/in? Pa

1 0.074 0.036 250
2 0.148 0.072 500
3 0.221 0.108 750
4 0.295 0.144 1000
5 0.369 0.180 1250
6 0.443 0.216 1500
7 0517 0.252 1750
8 0.590 0.288 2000
9 0.664 0.324 2250
10 0.738 0.360 2500
11 0.812 0.396 2750
12 0.886 0432 3000
13 0.959 0.468 3250
14 1.033 0.504 3500
15 1.107 0.540 3750
16 1.180 0.576 4000
17 1.255 0.612 4250
18 1.328 0.648 4500
19 1.402 0.684 4750
20 1.476 0.720 5000
21 1.550 0.756 5250
22 1.624 0.792 5500
23 1.697 0.828 5750
24 1.771 0.864 6000
25 1.845 0.900 6250
26 1.919 0.936 6500
27 1.993 0.972 6750
28 2.066 1.008 7000
29 2.140 1.044 7250
30 2.214 1.080 7500
31 2.288 1.116 7750
32 2.362 1.152 8000
33 2.435 1.188 8250
34 2.509 1.244 8500
35 2.583 1.260 8750
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TABLE 6.17. h.p./kW Conversion

For afigurein h.p. to be converted to kW (or vice versa) locate the figure in the column

kW' and the desired conversion is read to the right or left of this figure as the case may be.

h.p.
kW kW h.p. kW kW h.p.
h.p. h.p.
0.373 0.5 0.67 7.46 10.0 13.40
0.559 0.75 1.00 8.20 11.0 14.71
0.746 1.00 1.34 8.95 12.0 16.10
1.12 1.5 2.03 9.32 12.5 16.62
1.49 2.0 2.68 11.2 15.0 20.1
1.86 2.5 3.35 13.0 17.5 224
2.24 3.00 4.02 14.9 20.0 26.8
261 3.5 4.68 18.6 25.0 33.5
298 4.0 5.36 224 30 40.2
3.36 4.5 6.03 26.1 35 46.9
3.73 5.0 6.70 29.8 40 53.6
4.10 5.5 7.36 33.6 45 60.3
4.47 6.0 8.05 373 S0 67.0
4.85 6.5 8.70 447 60 80.5
5.22 7.0 9.39 §52.2 70 93.9
5.59 7.5 10.05 559 75 100
5.97 8.0 10.70 59.7 80 107
6.34 8.5 11.40 67.1 90 120
6.71 9.0 12.0 74.6 100 134
7.08 9.5 12.72
Example (i): 7.5hp. = TkW Example (ii): 75 kW = ? h.p.
= 5.59 kW = 100 h.p.
TABLE 6.18. The Greek Alphabet
Capital letter Small letter Name Capital letter Small letter Name
A @ alpha N v nu
B 8 beta = t xi
r ¥ gamma (6] [ omicron
A 5 delta 11 b4 pi
E € epsilon p p rho
z ¢ zeta h) o sigma
H n eta T T tau
© 6 theta T v upsilon
I [ jota @ o) phi
K K kappa X X chi
A A lambda A4 v psi
M u mu 13 w omega
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TABLE 6.19. Mathematical Constants

e = 27183 log"™ = 0.9943
L= 03619 Vmoo= L7728
€ m
logl® = 2.3026 7 = 0784
log}, = 0.43431nx
7 = 1414
m = 3.1416 \/_
= 9.8696 J3 = 1132
% = 03183 J5 = 2236
Inx = 2.3026 log?, VIO = 3.162
log" = 04971 ,
lrad = 57°39
1° = 0.01745 rad

TABLE 6.20. Some Standard Values expressed in SI Units

Standard gravitational acceleration = 9.81 m/s’

International standard atmosphere (1.S.A.):  (Pressure = 1.013 bar

101.3 kPa

Temperature = 15°C

1
288 K)

Universal gas constant R = 8.314 kJ/kJ/kg mol K

Molal volume = ¥ = 22.41 m*kg mol at ISA pressure and 0°C.

Composition of air: volumetric analysis: N,

gravitational analysis: N,

Properties of air:

Molecular mass = M = 29
Specific gas constant R = 0.287 kJ/kg K
Specific heat at constant pressure Cp, = 1.005 kl/kg K
Specific heat at constant volume C, = 0.718 kl/kg K
CP
Ratio of specific heats ¥ = o= 1.4
v

Thermal conductivity & = 0.0253 W/m K at ISA conditions
Dynamic viscosity u = 17.9 uPas

Density at ISA conditions p = 1.225 kg/m?

Sonic velocity at ISA conditions @ = 340 m/s

Properties of water:

Molecular mass M = 18 _

Specific heat at constant pressureat 15°C €, = 4.186 kJ/kg K
Thermal conductivity & = 595 kW/m K at 15°C

Dynamic viscosity 4 = 1.14 mPasat 15°C

Density at 4°C p = 1000 kg/m>

Won

79%, 0, = 21%
76.7%, O, = 23.3%
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TABLE 6.21. Tex Count Conversion
(FFor Textile Technologics)
Equivalent count to or from
Count
(Tex or traditional) Worsted Woollen Galashiels Cotton Yd/oz Metric
1 886 1 940 2 480 591 31 000 1 000
1.5 591 I 290 1 650 394 20 700 667
2 443 969 1240 295 15 500 500
2.5 354 775 992 236 12 400 400
3 295 646 827 197 10 300 333
3.5 253 554 709 169 8 860 286
4 221 484 620 148 7750 250
4.5 197 431 551 131 6 890 222
5 177 177 388 496 6 200 200
5.5 161 352 451 107 5640 182
6 148 323 413 98.4 5170 167
6.5 136 298 382 90.9 41770 154
7 127 2717 354 84.4 4430 143
7.5 118 258 331 78.7 4130 133
8 1 242 310 73.8 3 880 125
8.5 104 228 292 69.5 3650 118
9 98.4 215 276 65.6 3440 111
9.5 93.2 204 261 62.2 3 260 105
10 88.6 194 248 59.1 3100 100
10.5 84.4 185 236 56.2 2950 95.2
11 80.5 176 225 53.7 2 820 90.9
11.5 77.0 169 216 51.3 2 700 87.0
12 73.8 162 207 49.2 2 580 83.3
12.5 70.9 155 198 47.2 2480 80.0
13 68.1 149 191 45.4 2 380 76.9
13.5 65.6 144 184 43.7 2 300 74.1
14 63.3 138 177 42.2 2210 714
14.5 61.1 134 171 40.7 2 140 69.0
15 59.1 129 165 39.4 2070 66.7
15.5 57.1 125 160 38.1 2 000 64.5
16 554 121 155 36.9 1 940 62.5
16.5 53.7 117 150 35.8 1 880 60.6
17 52.1 114 146 34.7 1 820 58.8
17.5 50.6 i1l 142 33.7 1770 57.1
18 49.2 108 138 32.8 1720 55.6
18.5 47.9 105 134 31.9 1 680 54.1
19 46.6 102 131 31.1 1630 52.6
19.5 45.4 99 .4 127 30.3 1590 51.3
20 44.3 96.9 124 29.5 1550 50.0
20.5 43.2 94.5 121 28.8 1510 48.8
21 42.2 92.3 118 28.1 1 480 47.6
21.5 41.2 90.1 IS 27.5 1 440 46.5
22 40.3 88.1 113 26.8 1410 45.5
22.5 394 86.1 110 26.2 1380 44 .4
23 38.5 84.3 108 25.7 1 350 43.5
23.5 37.7 82.5 106 25.1 1320 42.6
24 36.9 80.8 103 24.6 1290 41.7
24.5 36.2 79.1 101 24.1 1270 40.8
25 354 71.5 99.2 23.6 1 240 40.0
25.5 34.7 76.0 97.3 23.2 1220 39.2
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TABLL 6.21. Tex Count Conversion
(For Textile Technologists)

Equivalent count to or fromn

Count
(Tex or traditional) Worsted Woollen Galashicls Cotton Yd/oz Metric
26 34.1 74.5 95.4 22.7 1190 38.5
27 32.8 7.8 91.9 21.9 1150 37.0
28 31.6 69.2 88.6 21.1 1110 35.7
29 30.5 66.8 85.5 20.4 1070 345
30 29.5 64.6 82.7 19.7 1030 333
31 28.6 62.5 80.0 19.0 1 000 323
32 27.7 60.6 77.5 18.4 969 31.3
33 26.8 58.7 75.2 17.9 939 30.3
34 26.1 57.0 72.9 17.4 912 29.4
35 25.3 55.4 70.9 16.9 886 28.6
36 24.6 53.8 68.9 16.4 861 27.8
37 23.9 52.4 67.0 16.0 838 27.0
38 233 51.0 65.3 15.6 816 26.3
39 22.7 49.7 63.6 15.2 795 25.6
40 22.1 48.4 62.0 14.8 775 25.0
41 21.6 48.4 60.5 144 756 244
42 21.1 46.1 59.0 14.1 738 23.8
43 20.6 45.1 57.7 13.7 721 23.3
44 20.1 44 .0 56.4 13.4 705 22.7
45 19.7 43.1 55.1 13.1 689 22.2
46 19.3 42.1 539 12.8 674 21.7
47 18.8 41.2 52.8 12.6 660 21.3
48 18.5 40.4 51.7 12.3 646 20.8
49 18.1 39.6 50.6 12.1 633 204
50 17.7 38.8 49.6 I1.8 620 20.0
St 17.4 38.0 48.6 11.6 608 19.6
52 17.0 37.3 47.7 114 596 19.2
53 16.7 36.6 46.8 11.1 585 18.9
54 16.4 359 45.9 10.9 574 18.5
55 16.1 35.2 45.1 10.7 564 18.2
56 15.8 34.6 443 10.5 554 17.9
57 5.5 34.0 43.5 104 544 17.5
58 15.3 334 42.8 10.2 534 17.2
59 15.0 32.8 420 10.0 525 16.9
60 14.8 32.3 41.3 9.84 517 16.7
61 14.5 31.8 40.7 9.68 508 16.4
61 14.3 313 40.0 9.52 500 16.1
63 14.1 30.8 394 9.37 492 15.9
64 13.8 30.3 38.8 9.23 484 15.6
65 13.6 29.8 38.2 9.09 477 15.4
66
67 13.2 28.9 37.0 8.81 463 14.9
68 13.0 28.5 36.5 8.68 456 14.7
69 12.8 28.1 359 8.56 449 14.5
70 12.7 27.7 35.4 8.44 443 14.3
71 12.5 27.3 349 8.32 437 14.1
72 12.3 26.9 344 8.20 431 13.9
73 12.1 26.5 34.0 8.09 425 13.7
74 12.0 26.2 33.5 7.98 419 13.5
75 11.8 258 33.1 7.87 413 133
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TABLE 6.21. Tex Count Conversion
(For Textile Technologists)
Equivalent count to or from
Count

(Tex or traditional) Worsted Woollen Galashiels Cotton Yd/oz Metric
76 11.7 25.5 32,6 7.7 408 13.2
77 11.5 25.2 32.2 7.67 403 13.0
78 114 24.8 31.8 7.57 397 12.8
79 11.2 24.5 314 7.48 392 12.7
80 11.1 24.2 31.0 7.38 387 12.5
81 10.9 239 30.6 7.30 383 12.3
82 10.8 23.6 30.2 7.20 378 12.2
83 10.7 23.3 299 7.12 3713 12.0
84 10.5 23.1 29.5 7.03 369 11.9
85 10.4 22.8 29.2 6.95 365 11.8
86 10.3 22.5 28.8 6.87 360 11.6
87 10.2 22.3 28.5 6.79 356 11.5
88 10.1 22.0 28.2 6.71 352 114
89 9.95 21.8 27.9 6.63 348 11.2
90 9.84 21.5 27.6 6.56 344 11.1
91 9.73 213 27.3 6.49 341 11.0
92 9.63 21.1 27.0 6.42 337 10.9
93 9.52 20.8 26.7 6.35 333 10.8
94 9.42 20.6 26.4 6.28 330 10.6
95 9.32 20.4 26.1 6.22 326 10.5
96 9.23 20.2 25.8 6.15 323 104
97 9.13 20.0 25.6 6.09 320 10.3
98 9.04 19.8 25.3 6.03 316 10.2
99 8.95 19.6 25.0 5.96 313 10.1
100 8.86 19.4 24.8 5.91 310 10.0

Example (i):  63.5 Cotton courtt ? Tex

63 + 64 37 + 9.23
63.5 = or from tables: —9——;——— = 9.30 Tex
Example (ii)): 105 Tex = ? Worsted count
10.5 Tex = 84.4 (from tables)

hence 105 Tex

NOTE:

844
10

8.44 Worsted count.

The values of counts which are not covered by the table (i.e., below 1 and higher than

100) can be calculated as under:

For lower than 1 count, find from tables the value for a count 10 times the known

value and multiply the read-off value by 10 to get the desired result.

For higher values, enter the count column at one-tenth of the known value, read off

the equivalent and divide by 10. This is explained in example (ii) above.



Index

Acceleration 7

Acceleration due to gravity 8, 31
Acre 13,18
Aluminium 29
Ampere 1,18
Ampere per metre
Angle, plane 2
Angle, solid 2
Angstrom (&) 13
Angular frequency 4

Area 18,31

Area conversions 37

Assay ton 18

Atmosphere, standard (atm)
Atomic mass unit 27

Atto 3

Avogadro’s number 31

12,18

18, 44

Bar 15,18, 31

Barn 18

Biot 18

Board foot (timber) 18

Bohr magneton 18, 31

Bohr radius 18

British thermal unit Btu 16, 18

British thcrmal unit foot per square foot hour
degree I 16, 18

British thermal unit inch per square foot hour
degree I© 16,18

British thermal unit inch per square foot sccond
degree F 16, 18

British thermal unit per cubic foot 18

British thermal unit per cubic foot degree I

British thermal unit per hour 16, 18

British thermal unit per pound 18

British thermal unit per pound degree I' 18

British thermal unit per pound degree R 18

British thermal unit per square foot hour 18

British thermal unit per squarc foot hour
degree ¥ 18

Bushel 18

18

Caesium, transition 1
Calorie international
Calorie 15° C, cal,,

18
18

Calorie thermochemical 18

Calorie centimetre per square centimetre second
degree C 19

Calorie per gram 19

Calorie per gram degree C 19

Calorie per second 19

Calorie per square centimetre second 19

Calorie per square centimetre second degrec C
19

Candela 1,19

Candela per square foot 16,19

Candela per square inch 16,19

Candela per square metre 1}, 19

Capacitance 17, 20

Capacity (volume) 38

Carat, metric 19

Celsius degree (°C) 10, 19

Cellulose acetate 30

Cellulose nitrate 30

Cental 14,19

Centi 3

Centigrade degree 10,19

Centigram 19

Centimetre (cm) 19

Centimetre per second squared 19

Centipoise (cP) 15,19

Centistoke (¢St) 16,19

Chain 19

Chain, Engincers’

Chaldron 19

Charge, electric 17, 20

19

Cheval vapeur 19
Circle 2
Circular mil 13,19
Clusce 19

Co-efficient of friction 30
Co-efficient of heat transfcr
Coherent 7

Conductance 20

Copper 29

Cord (timber) 19
Coulomb 11,19

Coulomb per square meter
Cubic centimetre 19
Cubic decimetre 19
Cubic foot 13,19
Cubic foot per pound

11

11,19

14,19

49
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Cubic foot per second 14,19 Foot 13,21

Cubic foot per ton 14, 19 Foot candle 16,21

Cubicinch 13,19, 37 Foot cubed 21

Cubic inch per pound 14,19 Foot lambert 16, 21

Cubic metre 19, 37 Foot of water 15,21

Cubic millimetre 19 Foot per minute 14, 21

Cubic yard 13,19 Foot per second 14,21

Curie 19 Foot per second squared 14, 21
Cusec 14,19 Foot poundal 16,21

Cycle per second 19 Foot pound-force 16,21

Foot pound-force per pound 21
Foot pound-force per pound degree F 21

Debye (D) 19 Foot pound-force per second 16, 21
Deca 3 Foot squared per hour 21
Decanewton per square millimetre 19 Foot squared per second 21

Decare 19 Foot to the fourth 13, 2]

Deci 3 Force, definition 7

Decigram 20 Franklin 21

Decilitre 20 Freezing point of platinum 2
Decimal point 3 Frigorie 21

Decimal system 2 Fuel consumption 15

Decimetre 20 Furlong 13,21

Degree (angle) 20, 31
Degree Celsius CC) 16,20

Degree centigrade 20 Galileo (Gal) 21

Degree fahrenheit 16, 20 Gallon (gal) 13,21
Degree kelvin 16, 20 Gallon (US) 13,21
Degree rankine 16, 20 Gallon per hour 14,21
Density 15, Gallon per mile 15, 21
Drachm, fluid 20 Gallon (US) per mile 15,21
Dram (apothecaries’) 20 Gallon per minute 14
Dram (avoirdupois) 14 Gallon per pound 14,21
Dynamic viscosity 15 Gallon per second 14,21
Dyne (dyn) 20 Gauss 17, 21

Dyne per centimetre 20 Giga 3

Dyne per square centimetre 20 Gigahertz 21

Gigajoule 21
Giganewton per square metre 21

Electric field strength 11, 20 Gigawatt 21

Electric units 20 Gill 13,21
Electromagnetic units (e.m.u.) 17,20 Grade 21

Electromotive force (e.m.f) 17,20 Grain 14,21

Electronic charge to mass ratio 31 Grain per gallon 21
Electronic rest mass 31 Grain per 100 cubic foot 21
Electronvolt 20, 31 Gram 21

Electrostatic units (e.s.u.) 17,20 Gram per cubic centimetre 21
Energy 16, 31 Gram per litre 21
Entropy 11 Gram per millimetre 21
Erg 20 Gravity (standard) 8, 44
Expansion, linear thermal co-cfficient of 11 Greek alphabet 43
Fahrenheit degree 10, 20 Heat flow rate 16
Fahrenheit scale 10 Heat flux density 11
Farad 11,20 Hectare 21, 31

Faraday constant 31 Hecto 3

Farad per metre 20 Hectobar 31

Fathom 13,21 Hectolitre 21

Femto 3 Hectopieze 21

Field strength, electric 17 Henry 12,22

Fluid drachm 21 Henry per metre 22
Fluid ounce 13,21 Hertz 11,22

Flux density 11,20 Horsepower 9,16,22,43



Horsepower (metric) 22
Horsepower hour 16

Hour 22,31
Hundredweight (cwt) 14, 22

Illumination 11,16

Imperial gallon 13, 38

Inch 13, 22,33,35

Inch cubed 13, 22

Inch fractions 34

Inch of mercury 15,40

Inch of water 15, 22,40

Inch per minute 14, 22

Inch per second 14, 22

Inch per second squared 14
Inch squared per hour 22
Inch squared per second 22
Inch to the fourth 13, 22
Inductance 12,17, 20
Intensity of magnetization 12
International nautical mile 22

International Organization for Standardization

Iron (boot or shoe trade) 22
Iron (cast) 29

Iron (wrought) 29
Irradiance 11

ISO 1

Joule 9,11, 22

Joule per degree C 22

Joule per kelvin 11, 22

Joule per kilogram 11, 22

Joule per kilogram degree C 11, 22
Joule per kilogram kelvin 11, 22
Joule per second 22

Kelvin 1,10, 22
Kilo 3

Kilobar 22
Kilocalorie 22

Kilocalorie metre per squarc mectre hour degree C

22
Kilocalorie per cubic metre 22
Kilocalorie per cubic metre degree C 22
Kilocalorie per hour 22
Kilocaloric per kilogram 22
Kilocalorie kilogram degree C 22
Kilocalorie per kilogram kelvin 22
Kilocalorie per square mctre hour 22

Kilocalorie per square metre hour degree C 22

Kilogram 1, 22,31, 39

Kilogram, international prototype 1
Kilogram metre squared 22

Kilogram metre squared per second 23
Kilogram metre per second 23
Kilogram-force 23

Kilogram-force metre 23

Kilogram-force per square centimetre 23
Kilogram-force per square metre 23
Kilogram per cubic decimetrc 22

Index

Kilogram per cubic metre 22
Kilogram per litre 22
Kilogram-weight 23

Kilohertz 23

Kilojoule 23

Kilojoule per kilogram 23
Kilojoule per kilogram degree C 23
Kilojoule per kilogram kelvin 23
Kilometre 23,36

Kilometre per hour 23
Kilometre per litre 23
Kilonewton 23

Kilonewton metre 23
Kilonewton per square metre 23
Kilopond 23

Kilopound (kip) 23

Kilosecond 23

Kilovolt perinch 23

Kilowatt 9, 23,43

Kilowatt hour 23

Kilowatt per square metre 23
Kinematic viscosity 4,11, 16
Kinetic energy 4,9

Kip per square inch (ksi}) 23
Knot (international) 23

Knot (UK) 23

kwh 16,23

Krypton-86 atom |

Laminated phenolic 30

Lead 29

Length conversion 33, 35, 36
Link 23

Litre 23,31, 38

Litre atmosphere 23

Lumen (Im) 11,23

Lumen per square foot 16, 23
Lumen per square metre 23
Luminance 11

Luminous flux 11

Luminous intensity 2

Lusec 23

Lux (Ix) 11,23

Magnesium 29

Magnetic field strength 12,16, 20
Magnetic flux 12,16, 20
Magnetic flux density 12, 16, 20
Mass conversions 39
Mathematical constants 44
Mathematical signs and symbols 5
Maxwell 16,23

Mega 3

Megabar 23

Megagram 23

Megahertz 23

Megajoule 23

Megajoule per kilogram 23
Meganewton 24

Meganewton metre 24
Meganewton per square metre 24

51
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Megawatt 24

Metre 1, 24

Metre per second 24

Metre per second squared 24
Metre squared per second 11, 24
Metric, carat 19

Metric horsepower 24

Mho 24

Micto 3

Microbar 24

Microgram 24

Microinch 13, 24
Micrometre (um) 24
Micrometre of mercury 24
Micron (um) 24
Micronewton metre 24
Micronewton per square metre 24
Microsecond 24

Microwatt 24

Mil 13,24

Mil, circular 13,19

Mile 13, 24, 36

Mile international nautical 24
Mile telegraph nautical 24
Mile (UK) nautical 24

Mile (UK) nautical per hour (knot) 24
Mile per gallon 135, 24

Mile per hour 14, 24

Mile per US gallon 15, 24
Milli 3

Millibar 24

Milligal 24

Milligram 24

Milli-inch (thou) 13,24
Millijoule 24

Millilitre 24

Millimetre 24, 33, 35
Millimetre of mercury 24
Millimetre of water 24
Millinewton 24

Millinewton per metre 24
Millinewton per square metre 24
Millionth of an inch 24
Milliradian 24

Millisecond 24

Millitorr 24

Milliwatt 25

Minim 25

Minute (angle) 25,31
Minute (time) 25, 31

Molal volumc 44

Molar 25

Molality 25

Mole 1

Moment of force 15
Moment of inertia 15
Moulded plastics 30

Nano 3

Nanometre 25

Nanosecond 25

Nautical mile, international 24

Nautical mile, telegraph 24, 25
Nautical mile, UK 24, 25
Newton (N) 7,8, 25

Newton metre (Nm) 8,25
Newton per metre 25

Newton per square metre 8, 25

Newton per square millimetre 8, 25,41,42

Newton second per metre squared 25
Nit 11,25
Nylon 30

Qersted 17, 25

Ohm (&) 11,25

Ounce (0oz) 14,25

Qunce, apothecaries’ 25
Ounce, fluid 25

Ounce-fluid (ozf) 15.25
QOunce-force inch 25

Ounce inch squared 15
Ounce per gallon 25

Qunce per inch 14, 25
Qunce per inch squared 25
Qunce per square foot 14, 25
Qunce per squarc yard 14, 25
QOunce, troy 25

Parsec 25

Pascal 8, 25, 31,40

Pascal second 11

Peck 25

Pennyweight 25

Perch 25

Permeability 17, 20, 31
Permittivity 17, 20, 31

Petrograde standard (timber) 25, 27
Pico 3

Pieze 25

Pint (pt) 13,25

Planck’s constant 31

Planc angle 2

Plastics 30

Platinum 29

Poise 25

Poiscuille 25

Poisson’s ratio 4, 29

Pole 25

Polytetrafluoroethylene (PTFE) 30
Polythene 30

Potential difference 17, 20
Potential encrgy 4,9

Pound 14, 25,39

Poundal 15,26

Poundal foot 15,26

Poundal per square foot 14,15, 26
Poundal second per square foot 15, 26
Pound foot per second 26

Pound foot squared 15, 26

Pound foot squared per second 26
Pound-force 15, 26

Pound-force foot 15, 26
Pound-force hour per square foot 15,26



Pound-force inch 26
Pound-force per foot, 15,26
Pound-force per inch 15
Pound-force per square foot 15, 26
Pound-force per square inch 15, 26,40, 41
Pound-force second per square foot 15,26
Pound inch squared 15, 26
Pound per cubic foot 15, 26
Pound per cubic inch 15, 26
Pound per foot 14, 26

Pound per foot second 15, 26
Pound per gallon 15, 26

Pound per inch 14, 26

Pound per minute 14

Pound per second 14, 26
Pound per square foot 26
Pound per square foot inch 26
Pound per square inch 14, 26
Pound per square inch foot 26
Pound per 1000 square feet 26
Pound per yard 14, 26

Power 16

Prefixes 3

Prefix choice 3

Pressure 15, 31

Pressure conversions 40
Properties of air 44

Properties of water 44

Proton mass 31

Proton to electon mass ratio 31
p.s.i. 15,26

Quart (qt) 13,26
Quarter 14, 26
Quintal 26

Rad (100 ergs/g) 26
Radian 2, 26, 31

Radian per second 26
Radian per second squared 26
Radius per Bohr atom 31
Rankine degree 26
Rationalized 7
Resistance, electric 17
Revolution per minute 26
Revolution per second 26
Rod 26

Rood 26

Rotational frequency 4
Rydberg energy 31

Scruple 26

Second (angle) 26, 31

Second, time (s) 1, 26, 31
Second moment of area 13
Section modulus 13

Sectional properties of metals 29
Shear or rigidity modulus 4, 29
SI 3,18,19

Siemens 11,26

Index

Silver 29

Slug 14,26

Slug foot squared 15,27
Slug per cubic foot 15, 26
Slug per foot second 15, 26
Specific entropy 11
Specific volume 4
Specific weight 4

Sphere 2

Square centimetre 27
Square chain 27

Square foot 13,27

Square foot hour degree ¥ per British thermal

unit foot 27

Square foot hour degree F per British thermal

unit inch 27
Square foot per hour 16
Square foot per second 16
Square inch 13, 27, 37
Square inch per hour 16
Square inch per minute 16
Square inch per second 16
Square kilometre 27
Square metre 27, 37
Square mile 13, 27
Square mile per ton 27
Square millimetre 27
Square yard 13, 27
Square yard per ton 27
Standard petrograde 27
Statcoulomb 27
Stefan Boltzmann’s constant 31
Steel (mild) 29
Steel (hardened) 29
Steradian 2, 27
Sthene 27
Stoke (St) 27
Stone 14,27
Stress 8,15, 31
Surface tension 4,11
Symbols, use of 3

Tantalum 29

Temperature 10, 16
Temperature conversion 32, 33
Tensile strength 29, 30

Tera 3

Tesla 12,27

Tex 27

Therm 16, 27

Therm per gallon 27

Thermal co-efficient of linear expansion 11

Thermal conductivity 16
Thermie 27

Thermodynamic temperature |
Thou 13,27

Time 1

Tin 29

Ton 14,27

Ton, metric (tonne) 27, 31
Ton-force 15,27

Ton-force foot 15,27
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Ton-force per foot 27
Ton-force per square foot 27
Ton-force per square inch 15, 27,42
Ton-mile 27

Tonne (metric) 27, 31

Ton of refrigeration 16, 27
Ton per hour, 14

Ton per cubic yard 15, 27
Ton per mile 14, 27

Ton per square mile 27

Ton per 1000 yards 14, 27
Torque 15

Torr 27

Torr litre per second 27
Triple point of water 1

Tsi 15

Tungsten 29

Unified atomic mass unit 27
Universal constant of gravitation 31
Universal gas constant 31, 44

Urea formaldehyde 30

US gallon 13

USton 14

Velocity of light 31
Viscosity dynamic 4,11,15
Viscosity kinematic 4, 11
Volt (V) 11,27

Volt per metre 11, 27

Volt per mil 27

Volume 31

Volume conversion 37
Volume of 1 kg mole 31

Water absorption 30

Watt (W) 9,11, 28

Watt per metre celsius 28

Watt per metre kelvin 11

Watt per square metre 11, 28

Watt per square metre degree C 28
Watt per square metre kelvin 11
Weber (Wb) 12, 28

Weber per square metre 28

Work 11,16

Yard 13,28
Yard per pound 28
Young’s modulus 4, 29, 30



