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1. Stoichiometry
2. Units

3. Dimensions
4. Feet
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1. Dimensional equations
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Length Time Mass Force Energy Temperature Remarks
Absolute (Dynamic) Systems

Cgs centi- second  gram dyne* erg, joule, K, °C Formerly common scientific

meter or calorie

Fps (ft-Ib-sec or foot second  pound poundal* ft poundal ‘R, °F

English absolute)

SI meter second  kilogram newton* joule* K, °C Internationally adopted units
for ordinary and scientific
use

Gravitational Systems
British engineering foot second  slug* pound weight  Btu °R,°F
(ft)(Ib)
(ft)(Ibe)
American engineering  foot second, pound mass pound force  Btu °R, °F Used by chemical and
hour (Ibg) (Ibr) or (hp)(hr) petroleum engineers in the
United States

*Unit derived from basic units; all energy units are derived.
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2. System International
3. Newton’s law
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1. Weight
2. Force of Gravity
3. Mass

4. Pound mass

5. Pound force
6. Acceleration of gravity
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Basic SI Units
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Symbol
for
Physical Quantity Name of Unit Unit*
Length metre, meter m
Mass kilogramme, kilogram kg
Time second s
Thermodynamic temperature degree kelvin K
Amount of substance mole mol
Derived SI Units
Symbol Definition
Physical for of
Quantity Name of Unit Unit* Unit
Energy joule J kg-m2.s-2
Force newton N kg:m:s~2 < J.m-!
Power watt w kg m2.s73 <= J.g-1
Frequency hertz Hz cycle/s
Area square meter m?
Volume cubic meter m3
Density kilogram per cubic meter kg-m-3
Velocity meter per second m-s~1
Angular velocity radian per second rad-s-!
Acceleration meter per second squared m-s=2
Pressure newton per square meter, pascal N-m-2, Pa
Specific heat joule per (kilogram-kelvin) J.kg~1.K-!
Alternate Units
Symbol
Physical Allowable for
Quantity Unit Unit*
Time minute min
hour h
day d
year a
Temperature degree Celsius °c
Volume litre, liter (dm3) L
Mass tonne, ton (Mg) t
gram g
Pressure bar (105 Pa) bar

*Symbols for units do not take a plural form, but plural forms are used for the unabbreviated

names.
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American Conversion:
Dimension Engineerin Sl American
9 9 Engineering to Sl
12in. =11t . . S
5280 ft = 1 mi ’
Volume 1ft*=7.48 gal 1000 cm*=11* 3531ft*=1.00m®
1cm*H,0=1g
Density  1f*H,0=62.41b, 1m®H,0 =1000 -
kg
Mass 1 ton,, = 2000 Iby, 1000 g =1 kg 1 Iby, = 0.454 kg
. 1 min = 60 sec 1min*=60s
Time 1 hr = 60 min 1 h* = 60 min

* An acceptable but not preferred unit in the SI system.
Note: Some conversion factors in this table are approximate but have sufficient
precision for engineering calculation.
USA : 1 (ton) = 2000 (Ibm) = 907.184 (kg)
UK : 1 (ton) = 2240 (Ibm) = 1016.0469 (kg)
S e et 1 (tON) = 2204.62 (Ibm) = 1000 (kQ)
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Factor Prefix Symbol Factor Prefix Symbol
1018 exa E 10! deci* d
1015 penta P 10-2 centi* c
1012 tera T 10-3 milli m
10° giga G 10-6 micro i
106 mega M 10-9 nano n
103 kilo k 10-12 pico p
102 hecto* h 1015 femto f
10! deka* da 10-18 atto a

*Avoid except for areas and volumes.
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g mol =
PSP
lbmol = “HT7AET (o)
PENENYe
1. gram mole
2. Pound mole
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(Ibm/ft3)A ~ (g/cm3)A ~ (kg/m3)A
(Ibm/ft3 )ref ) (glcmg)ref ) (kg/mS)ref

SPgr = Specific gravity =
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spgr =0.73

1. Density
1.Specific Gravity
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- Percent by Volume
Component = Mole Percent
Nitrogen 78.084
Oxygen 20.9476
Argon 0.934
Carbon dioxide 0.0314
Neon 0.001818
Helium 0.000524
Methane 0.0002
Krypton 0.000114
Nitrous oxide 0.00005
Hydrogen 0.00005
Xenon 0.0000087
Ozone

Summer 0-0.000007

Winter 0-0.000002
Ammonia 0O-trace
Carbon monoxide O-trace
Iodine 0-0.000001
Nitrogen dioxide 0-0:000002
Sulfur dioxide 0-0.0001
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1.Concentration
2. Parts per million (ppm)
3. Molarity
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4. Normality
5. Molality
6. Proof

1



R0 o Sl g0l 1 glaode 1 gl Juad

\V



R0 o Sl g0l 1 glaode 1 gl Juad

Vel £
el 0l I3 Sliles LT 53 (Gl LS s sl sdaline L3 Bl [ 3 4K 5k
Sl 3 Bl Jo OF lom ol 5 col s, 55 5 sloss Condl Sl o sgde
o b 5 o cp e Olay o 51 OSUSS (sladols 3 il o slie LS o Sesl il

23,5 s 5 SV gl b ebs s pans L

035 gos o bl (A

Sl a3y 50 3o 4 03505 g (&

CIRENEI Y NE W NS Y )

5 Ol 3550 3 3 gad ORI sle o el 015 o T oaly 5 VU SV G ]
Lasl 5, 53 (s L Jsd sbon Olsiny O S0 b 5 55 Al Sl i Slals

ol Sl OT S b Jse Al

g;_w\gj_l.la.a.)uil.g./.\"' _5'/./\' %;pob)@;@;@;)m);)fl &y;iijb

=

1. Basis

YA




R0 o Sl g0l 1 glaode 1 gl Juad

<Jae/r CHa N/ Hy Jss do s 5 00/0 KG O35 4 (3LS by dses (VY- Jls
58 bwsie JsS0s0 035 Al Sl Cogllas il o Cows 53 7Y/ COz 5 /¥4/» CO
S

>

'4




R0 o Sl g0l 1 glaode 1 gl Juad

el ol 1S 5 S gt 58l e e 4 se0 S s (7)) e

S35 M2 Y \ a AR Y

dl_ff) u—’Jﬁ s._,_“SJJ wbw Sl ;.)j.UaA .LZLL;AC\JJ\JJH/C L;)AWG&L«.:BL)J}
S 5 Ol 35 5 0

-




R0 o Sl g0l 1 glaode 1 gl Juad

"Lea 0
oS @l o s el Lo 5 LS S Sl b alaly 3 Sosgil Lo psgie
53 g edlinl gles 515kl a5 S e Ol uslie elad 1 Lo 5 LS
o OUS 53 Js ls mes 58 Slesr 5 M msles ¢ 50 50 Vsans Leal&iyles
L3l T 315550 st 4 U3 oS ol Jsamna Loz (5,53l (sl 55 (5,505 05 g,

S
el OV gl hd lise 5 53 5l gala 53 Il 5 I Joes slos ST (A
oKius) S o e L s b coslize bagsls [ Kos o 3 53 ol bl SO S

ChsSss

S ol o 6 Seilil oKis ull 5l s b Lgsla S Sl cnglie Sl i (o
Al o ) s 5 4 p s 50

ALl 5 Bl goline o b los Dl ad S 55 o Joate (38 SSU LIS e (2
DS el slas i L ladd ) 0555 Dl O o S ez o OISl ool (a0
e b b e 51 550 1) Dlialga 5 8 51015 e ol Jle S Olse 4 050
353k a4

G G5 edas DL oS 358 e Sl (e oSans B g VU glales (5
Ll 05 gl sl 53 555

g by Sl gy cilire ales slaessdome 3 &5 slealKons V-V S s
sl 0l 03l OLES W8 e 513 eslazal

i S Sl s 5o i Sl Lol S5l (655 sl el sle Les Ails e 4S5 sk
Yo U Pl ey Ve L 5l ol Ll s 5 il Sl s
Sl sk L3 (5555000 (5 psks 53 Jgame obiie 355 oo (55503100 (o) Kl
Lol olis Olea 3 0T g abais 5 o b ol aedl O SLas s Ol sbeseil abais oS

L«J 6;0)‘.)\4‘ wkczﬂ L;.M:,Lir‘ 9 g}jli.’.‘}"‘ W)J CM.A‘ oL Jj—.:é wj:MLﬂ 4}.‘)3 Lo

1. Temperature
2. Thermocouple
3. Thermistor

4. Pyrometer

5. Fahrenheit

6. Celsius
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A°C=AK (Yo-V) A°F=A°R (Ve-Y)
AK =1.8A°R (\Vv-Y) A°C =1.8A°F O=Y)
212672 Boiling point of 373|100
T woter at 760 mm Hg 1
180 100
l 32[492 Freezing point of water 273 01
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