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SUMMARY
The note explains the S.I., units and gives a list of those which are to
be commonly used by the Fire Research Station, with other units that at

preaent may be used as well, A list of conversion factors is also given.
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S.I, UNITS AND THEIR USE AT THE FIRE RESEARCH STATION

by

Margaret Shakeshaft

INTRODUCTION

Since industry and editors-of journals are now beginning to change to
S.I. units, it has been decided to use these units at the Fire Research Station,
beginning on 1st rApril, 1970.

The purpose of this note is to give some help in the change from C.G.S.
and British units to S.I. units. A 1list of S.I. units (or other permissible
units) likely to be in constant use is given together with conwersion factors
from S.I. to British and C.G.S, units.

S.I. UNITS
The SystSme International d' UniteS was introduced to rationalize the

metric system and is based on six primary units, namely:

Quantity Unit- - Symbol
length ' nl:etre ' [}
mass kilogramme . | kg
time " second | 8
electric mp}are A
current .
temperature kelvin : k
luminous candela od
intensaity

The names of multiples and sub-multiples of the basic units are formed
except for the kiligramme by means of prefixes which are the same irrespective

of the basio unite to which they are applied,




Factor by which the Prefix Symbol |

unit is multiplied
16" 2 tera T
107 giga G
106 mega M
107 kilo K

‘>102 hacto h

10 deca da
10'1 deci d
10'2 centi o
1072 milld m
10'6- | mioro Vot
107 nano n
10712 pico 4
4071 5 femto by
10'18 atto a

Multiplying prefixes are printed immediately adjacent to the unit symbols with

which they are assooiated.

placing them with only a small gap between them

e.g. 1kNm

CHOICE OF PREFIX

The multiplication of symbols is indicated by

On the choice of prefix, the pamphlet 'Ghanging to the metric system'makes

the following recommendations.

1)

The use of prefixes representing 10 raised to a power which is a multiple
of * 3 is recommended, The prefixes heoto, deca, deci and centi should be
limited so far as possible to uses where the recommended prefixes are very

inconvenient,



2) When expreasing a quantity by a mumerical valve and a oertain unit it
has been found suitable, in most applica.tlons to use prefixes resulting
in numerical values between 0.1 and 1000. To do so, it is occasionally
necessary to use prefixes other than the recommended ones. It is sometimes
convenient when tabulating values to use headings such as 103 m2 to simplify
the table,

3) It is recommended that prefixes should be used in the mumerator only
(whenever it is practicable to do 80).

BASIC S.I. UNIT

Candela (ed), the unit of luminous intensity. The candela is the luminous

intensity, in the perpendicular direction, of a surface of 1/600 000 square
metre of a black body at the temperature of freeszing platinum under a pressurse
of 101 325 newtons per square metre,
DERIVED UNITS HAVING SPECIAL_. NAMES
Hertz (Hz), the unit of frequency. The number of repetitions of a regular
ocourrence in one second.
Lumen !l:ﬁ!, t.he.unit of luminous flux, The flux emitted within unit solid angle
of 1 steradian by a point source having a uniform intsnsity of 4 candela (cd).
Lux (1x), the unit of illumination. An fllumination of 4 lumen per sgquare metre.
Newton (N), the unit of foroce, is the force required to produce, in a mass of
1 kilogramme, an acoeleration of {1 metre per segcond per second,
Pascal is the name given to the newton per square metre in some ocountries.
GENERAL PRINCIPLES

As S.I. units are comparatively new, it has been decided that, in papers
at present, it would be best to give the S.I. unit with the British unit in
brackets, the first time that particul:;r S.I. unit appears in the text. Tables

and graphs should give both S,I. and British units.




REFERENCE
(1) ANDERTON, P, and BIGG, P. H. Changing to the metric system. Ministry of

Teohnology National Physical Laboratory. London, 1969, H.M. Stationery
office. |



Table 1

Units to be used at the Fire Research Station

S.I. or recommended Other permissible
multiple unit units
Leggth km
m om‘
mm
Area km2
ﬁa haﬁ om?f
an?
Volume n’u' omi/
mm3. -
Capacity m};') Sheown Lo
3 ) 1, ml
mm” )
Time 8 nin, b
~Magg T e g e gonmg
- s 7 .
ng
Densi ty : xa/n° kg/1* a/om#

4

Only to be used where recommended prefixes are very inconvenient

®For aocurate measurement.

‘ﬁoctaré'




Velocigx

Flow rate

Flow rate per unit area

Frequency

Foroe

Pressure

Kinematic viscosity

Dynamic¢ viscosity

Heat

Work

S.i. or recomrended

{ther permissihfe

multiple uait

m/s

Hz

kN

units
cm/s%, kn/h
3

v’/min, 1/s, l/uin

m/in, mm/min

/Only to be used where recommended prefixes are very inconvenient,



§.1. or. resommended Other peruissible

multiple unit units
Power o v ,-;." : -
Celsius temperature °c
Thermodynamic temperature K % ‘ A
Temperature interval/ K °
Coefficient of linear 1/K 1/%C
expansion
Rate of heating . kW
w
Rate of heating per 2 :
unit area kW/m
W/m2 o
Coefficient of hest transfer
‘ W/QZK W/mz OC
Thermal conduotance
Thermal diffusivity w2/s

"‘ The abbreviaution 'deg' is oommonly used to express a temperature interval, but is now
regarded as obsolescent, However it may be used in textual matter e.g. Inorease the

temperature by 20 degC.



S.1. or recommended ' Qther permissible

-multiple unit units -
Specific heat J/a’ X 3/w °C

S volume basis 2

Specific heat J/xg K J/kg °C
imass basisi .

Flane le rad degree (°)
Solid angle ar

. o .
Nave length A, N
Electric ourrent A
Lleotric potential 14




Table 2

Converaion factors

Length 1 km = 0.621 mile
1 m = 5 ™ 28 't
1Ares 1 10112 = 247 acres

= 1.08 x 10? ftz

{1 ha = 10"‘1::2 = 247 aores

1 o’ = 10,8 2

4 me = 1.55 x 1072 4p2
Volume P = 35.3 Py

1 m® = 6.10 x 10°° in’
Capaci 11 = 0.220 gal
Mass 1 kg = 2.20 1b

1 8 = 0.0353 oz

1 tonne(t) = 1 x 10° kg
Densi ty 1 kg’ = 0.062 1b/et2
Fire load 1 kg = 2,20 1b
Fire load density 1 kg/m® = 0.205 1b/rt2
Velooity 1 lm/h = 0.911 ft/s

1 m/s = 3.28 ft/s
Flow rate 1 o°/min = 35.3 £4°/min

1 1/s = 13.2 gal/min

1 /min = 0.220 gal/min



Flow rate per unit area

Frequenc

Force

Pregsure

Kinematic viscosity

Dynamic viscosity

Heat

Work

Power

Celsius temperature

Temperature interval

Coeffioclent of linear
eXpansion

Rate of heating

Rate of heating per
unit area

Coefficient of heat ;
transfer -

Thermal conductance i

-
-
-]

tC

1/%,(/%)

1 kW

1 W/hz

1 W/m2 K

H

11

Wikn o

0.0204
1
0.100

0.225

20-9

1.45 x 10#“

4,01 x 1073

10.8

0.0209

9.48 x 107%
0.239
0.738

,

0.239
1.34 x 1070

g (T°F - 32)

Op

Op

0.9"‘8
341

0,317
2.39 x 1072

0.176
2.39 x 10~

gal/ft? min
c/s
tonf
ibf

2
1bf/ft
1bf/in2
in H,0
£+%/s

2

1bfs/ft
Btu
cal

ft 1bf

J/s

hp

Btu/s
Btu/h
Btﬁ/ftzh

oal/omza

Btu/rt’ b OF
cal/ oms %



Thermal oond.uctiﬁtx 1 %o K = 0.578 Btu/rt b’
= 2.39 x 1073 cal/em sbc

Thermal diffusivity 1w = 3.875x 10%  £t%/n

Specific heat 1 I/’ K = 1.49 x 1077 Btu/eeS °F

(Volume basis)

= 2.39 x 0% cal/1%

2.39 x 10™%  Btu/1b°F

Specifio heat 1 J/kg K =
(Mass basis) _ 2.39 x 10-1. cal/g %
Wave length R = 101% - 40”'nm
Am = 10-6m



METRICATION:

LIST OF S5.I, UNITS RECOMMENDED FOR USE IN THE FIRE SKRVICE

Quahtity and baslo Present Recommended | Velue of U.K. Unit
or derived SI Unit Areas . of use U.K. Units Unit of in terms of
and symbol : : : Measure Recommended Unit
metre (m) Distances mile "kilometre (km) !1 mile = 1.609 km
- Heights of yards ‘metre {m) 1yd, =0,9%4 m
~ buildings, feot 1 ft. = 0,305 m
lengthe of
ladders, hose,
wires and Iopes
. ete. ‘
Hose fittings, inches . | millimetre (mm)|1 inch = 25.4 mm
couplings, : . '
cire of ropes,
ladder fittings
gtc.
AREA 2 , 2 2
square metre (n®) Suxface areas square square metre |1 yd., = 0.836 m,
S of floors, walls,| yard oxr (m?) 1ft." = 0,093 m
ceilings,; win- square : ‘ .
dows, doors, foot '
heating surfaces
etc.
- Sectional areas 5QUAYe SGUATS 11in.° = 645.2 o
. of hose fittings,| inch mnillimetre
ladder fittings, ( 2
rope eteo. ' m )
Fields, - square square 1 m1132= 2.5%0 km?
installations, miles . kdlometre :
haryogrs, atec, " acres (kmz) |
VOLUME 3‘ . S 3
cubic metre (z”) Volune of cubic cubic metre 1 cu.ft.= 0,028 m
o - buildings, foot (ﬁ§)
tanks, :
containers, '
etec, . _
Volume of small | gallon litre (1) 1 gallon = 4.546
tanks, air : (10"3m3)‘ ‘ litres
receivers, etc, : .’
smaller than
1 m3
VOLOME FIOW
(w3/s) Bydrawlics cubio cubic metre - |1 £t,°/8s = 0,028 w/s
, ' {1 feet per per secord
second (w’/s)
cubic metre
per mimate
(a/m)
gallons litres per 1 gall/min. = 4.546
per mimute | second (1/s) litres/s




.

Quantity and basio - Prossnt Recommended | Value of U.X. Unit
or derived 51 Unlt Areas of use U.K. Units Unit of in terms of
and symbol S Measure Recommended Unit
MASS . .
- mdlograzme (kg) All measurements | tons, kilogramme (kg)| 1 1b. = 0.454 kg
: of weight cwts,. Ibs, | tomne (t) - 1 ton e 1,016 tonne
VELOCITY -
- matre per sscond ~ Road speeds miles.per kilometre/hour 1 mlle per hx.= 1.61
: rq/ 5) ' hour (km/h) k:l.lometre/ hour
Ship speeds - U.K, knot ~ | International 1 U.K. knot = 1,853
A o . knot (k:n)
. 1 Intermational lknot
" = 1,852
| T
Fluid velocity foot/ | metre/second 1 ft./8 = 0,305 n/s
ldnear velocity | second 8
of machinery -
parts -
Speed of cables
ropes, wires_
| Accmmon . A
(m/s ' foot/ megf::r:ev/secrmd2 1 ft./az‘a 0.305 Wsz
1. seeond (m/az) '
PRESSURE
(N/mz)'. Normel fluid atmosphexe | bar = 1 atm = 101,325 lm/m:2
L pressure, e.g. ‘ 105N/m = 1.013 ber
compressed air, pounds per
oil, steanm, square . 11b’f7m 6891 .76 H/m
water inoh - = 0,069 baxr
" Barometric inch of: millibar 1 in.Hg = 33,86 mbar
neasures and meroury ( a.f) 1 in.Hg = 254 om Hg
pressures of . /m ) :
small magnitude
ERAT, QUANTITY OF
HEAT 3 g | - _
;joule (J) Thermodynamics .| British kilojoule 1TBtu .= 1,055 kJ
' thermal © () ,
units
HEAT FIOW RATE ' B 1 .
watt (W) 5 Thexrmodynamios British watt (W) 1 Btwh = 0,293 W
_ thermal :
_ und. t/hour
Thermodynamios |. British kKilowatt 1 Btu/s = 1.055 kW
- " thermal (xw) - .
unit/
SPECIFIC ENERGY, Thermodynamios | British kilojoule/ 1 Btu/1b, = 2.326 ki/
CALORIFIC VALLE, _ : . thermal - kilogramme kg
SPECIVIC LATENT unit/pound (kJ/kg)
HEAT (J/kg) ‘ l.



A AVLOTCMW

or derived SI Unit Areas of use U.K. Units Unit of in terma of
und symbol h Measure Hecommended Unit
FORCE ‘ ‘
newton (H) Machine and ton force | Xkilonewton (kN) [ 1 ton f = 9.964 kN
: structure design | pound force | newton (N) "11b. £ = 4.448 N
ENERGY WORK , ’ : :
joule (J) - Practicel ussge | horsepower | kilowatt hour |1 hph = 0,746 KW h
(= 1N n) ' : hour =~ (kW n) o
(= 3.6 W) |
- Thermodynemics - | British kilojoule (kJ) |1 Btu = 1.055 kJ
thermal
unit , ' o .
foot pound | joule (J) 1 £, 1b. £ = 1,356 J
foxrce :
POWER watt (W) . ‘ K
(e 13/8 = 1N n/s) Mechanicel, horsepower | kilowatt (kW) ' |'1 HP = 0,746 kW -
. electrical or ’ .
hydraulic power
of normal \
.magnitude .
Very smell
| powers foot pound | watt 1 ft.1b.f/sec =
force/second : 1.356 W

Fire Department
Home Office
Horseferry House
Dean Ryle Street
LoypoN. s w 1 -
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