CONVERSION FACTORS

Thefollowing table gives conversion factors from various units of measureto Sl units. It isreproduced from NIST Special Publication 811, Guide
for the Use of the International System of Units (S). The table gives the factor by which a quantity expressed in anon-Sl unit should be multiplied
in order to calculateits valuein the SI. The Sl values are expressed in terms of the base, supplementary, and derived units of Sl in order to provide
acoherent presentation of the conversion factors and facilitate computations (see thetable“ International System of Units” inthis Section). If desired,
powers of ten can be avoided by using Sl Prefixes and shifting the decimal point if necessary.

Conversion from anon-Sl unit to a different non-SI unit may be carried out by using this table in two stages, e.g.,

1caly, = 41847
1 Btuyy = 1.055056 E+03 J

Thus,
1 Btu,t = (1.055056 E+03 + 4.184) caly, = 252.164 caly,
Conversion factors are presented for ready adaptation to computer readout and electronic datatransmission. The factors are written as a number
equal to or greater than one and lessthan ten with six or fewer decimal places. Thisnumber isfollowed by theletter E (for exponent), aplusor aminus

sign, and two digits which indicate the power of 10 by which the number must be multiplied to obtain the correct value. For example:

3.523 907 E-02is 3.523 907 x 102

or
0.035 239 07
Similarly:
3.386 389 E+03 is 3.386 389 x 10°
or

3386.389

A factor in boldfaceisexact; i.e., al subsequent digitsarezero. All other conversion factors have been rounded to the figures given in accordance
with accepted practice. Where less than six digits after the decimal point are shown, more precision is not warranted.

Itisoftendesirableto round anumber obtained from aconversion of unitsin order toretaininformation on the precision of thevalue. Thefollowing
rounding rules may be followed:
(1) If thedigitsto be discarded begin with adigit less than 5, the digit preceding the first discarded digit is not changed.
Example:  6.974 951 5 rounded to 3 digitsis 6.97
(2) If thedigitsto be discarded begin with adigit greater than 5, the digit preceding the first discarded digit is increased by one.
Example:  6.974 951 5 rounded to 4 digitsis 6.975
(3) If thedigitsto be discarded begin with a5 and at least one of the following digitsis greater than O, the digit preceding the 5 isincreased by 1.

Example:  6.974 851 rounded to 5 digitsis 6.974 9

(4) If thedigitsto be discarded begin with a5 and all of the following digits are 0, the digit preceding the 5 is unchanged if it is even and
increased by oneif it isodd. (Note that this means that the final digit is aways even.)

Examples: 6.974 951 5 rounded to 7 digitsis 6.974 952
6.974 950 5 rounded to 7 digitsis 6.974 950

REFERENCE

Taylor, B. N., Guidefor the Useof the International Systemof Units (), NIST Special Publication 811, 1995 Edition, Superintendent of Documents,
U.S. Government Printing Office, Washington, DC 20402, 1995.
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Factors in boldface are exact

To convert from to Multiply by
abampere......... AMPEE (A) et 1.0 E+01
abcoulomb ... coulomb (C) ..o 10 E+01
abfarad. ... ..o farad (F) ..o 10 E+09
abhenry ... henry (H) ..o 1.0 E-09
abmho.......... SIEMENS (S) - vt 10 E+09
abohm....... ONM (€1) .o 1.0 E—-09
ADVOIt ..o VOIE (V) e 10 E-08
acceleration of free fall, sandard (gn)............... meter per second squared (M/S%) .............. 9.806 65 E+00
acre (based on U.S. survey foot)9 ................... square meter (M. ....oveveriiiiinanennnnn. 4.046 873 E+03
acre foot (based on U.S. survey foot)9 .............. cubic meter (M%) ... 1.233489 E+03
amperehour (A-h) ... coulomb (C) ... 36 E+03
angstrom (A). ... [117= N (10) J R 1.0 E-10
angstrom (A). ..o NANOMELEr (NM).....vveeeee e iaieeannnns 1.0 E-01
AT (B) +vveeene et square meter (M%)........cooviveveiininennnnn. 1.0 E+02
agtronomical unit (AU).............iiii . MELEr (M) .ttt 1.495 979 E+11
atmosphere, sandard (atm)......................e. PaSCal (Pa) .. .....uuueeiiees 1.01325 E+05
atmosphere, sandard (atm).............ooovveeennn kilopascal (KPa)...........c.vvviiiiiiiiiniiinns 1.01325 E+02
atmosphere, technical (&) °..............cooiiiiil. PASCEl (PA) ... eeeeee et 9.806 65 E+04
atmosphere, technical (at) TTRUTRUTRUTRUPR kilopascal (KPa).........vvvviiiiiiiiiiiiiinnn 9.806 65 E+01
bar (bar)........ooooi PaSCal (Pa) .. .....uuue e 1.0 E+05
bar (bar).......oooeii kilopascal (KPa)...........oovvvinviiiiiiinnnns 10 E+02
DAN (D) .ot square meter (M%)........cooviveveiininennnnn. 1.0 E-28
barrel [for petroleum, 42 gallons (U.S))](bbl) ....... cubic meter (M3)........ooiviviiiieiiennnn. 1.589 873 E-01
barrel [for petroleum, 42 gallons (U.S.)](bhl) ....... B (L) e 1.589 873 E+02
DIOt (BI) . AMPEFE (A) e 1.0 E+01
British thermal unitr (Btur)™.....oveeeini, OUIE (D)oL 1055056  E+03
British thermal unity, (Btug)™ ..........coevinni. JOUIE (D)o 1054350  E+03
British thermal unit (mean) (Btu) ................... JOUE (J) v v 1.055 87 E+03
British thermal unit (39 °F) (Btu) ................... JOUE (J) v v 1.059 67 E+03
British thermal unit (59 °F) (Btu) ................... [0 = ) P 1.054 80 E+03
British thermal unit (60 °F) (Btu) ................... JOUIE (J) v 1.054 68 E+03
British thermal unitr foot per hour square foot degree Fahrenheit

[Btur - ft/(h - f2-°F)] o watt per meter kelvin [W/(m - K)]............. 1730735 E+00
British thermal unity, foot per hour square foot degree Fahrenheit

[Btug, - ft/(h - ft2 - °F)]. .o, watt per meter kelvin [W/(m - K)]............. 1.729 577 E+00
British thermal unit;r inch per hour square foot degree Fahrenheit

[Btur-in/(h-f2-°F)] .o, watt per meter kelvin [W/(m - K)]............. 1.442 279 E-01
British thermal unity, inch per hour square foot degree Fahrenheit

[Btun - in/(h-f2-°F)] oo, watt per meter kelvin [W/(m - K)]............. 1441314 E-01
British thermal unit;r inch per second sguare foot degree Fahrenheit

[Btur - in/(S-f2-°F)] oo, watt per meter kelvin [W/(m - K)]............. 5.192 204 E+02

°Theu.s. survey foot equals (1200/3937) m. 1 international foot = 0.999998 survey foot.
10 One technical atmosphere equals one kilogram-force per square centimeter (1 at = 1 kgf/cm?).
11 The Fifth International Conference on the Properties of Steam (London, July 1956) defined the International Table calorie as4.1868 J. There-
fore the exact conversion factor for the International Table Btu is 1.055 055 852 62 kJ. Note that the notation for International Table used in this
ligting is subscript *‘1T"". Similarily, the notation for thermochemical is subscript ‘‘th.”” Further, the thermochemical Btu, Btuy,, is based on
the thermochemical calorie, cal, where caly = 4.184 J exactly.
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To convert from to Multiply by

British thermal unity, inch per second square foot degree Fahrenheit

[Btugn - in/(S- 2 °F)] oo watt per meter kelvin [W/(m - K)]............. 5.188 732
British thermal unit;r per cubic foot
BT/ joule per cubic meter (I/m%)................... 3.725 895
British thermal unity, per cubic foot
(BtUn/fE) . joule per cubic meter (I/m%)................... 3.723 403
British thermal unit;r per degree Fahrenheit
(BEUT/OF) e joule per kelvin (J/K) ....ooovvvveiiiiiiens 1.899 101
British thermal unity, per degree Fahrenheit
(BEUI/F) e e joule per kelvin (J/K) .....oovvveiiiiiiiennn. 1.897 830
British thermal unit;r per degree Rankine
(BEUIT/OR) e joule per kelvin (J/K) ...ovvvveniiiiiiians 1.899 101
British thermal unity, per degree Rankine
(Btumn/ R) joule per kelvin (J/K) ...vvveniiiiiiiiiiiiiaians 1.897 830
British thermal unit;r per hour (Btuir/h) ............ watt (W) oo 2930711
British thermal unity, per hour (Btun/h)............. Wt (W) oo 2.928 751
British thermal unit;r per hour square foot degree Fahrenheit
[Btur/(h- f2 - °F)] e watt per square meter kelvin
W2 K)o 5.678 263
British thermal unity, per hour square foot degree Fahrenheit
[Btun/(h - 2 °F)] oo watt per square meter kelvin
W2 - K)] e 5.674 466
British thermal unity, per minute (Btun/min) ....... Wt (W) oo 1.757 250
British thermal unit;r per pound (Btuir/Ib).......... joule per kilogram (J/Kg) ........ocovvveeennnn 2.326
British thermal unity, per pound (Btuw/Ib) .......... joule per kilogram (/K@) ...oovvvvveiiinaaan... 2.324 444
British thermal unit;r per pound degree Fahrenheit
[Btur/(Ib - °F)] e joule per kilogram kelvin (J/(kg - K)].......... 4.1868
British thermal unity, per pound degree Fahrenheit
[Btun/(Ib - °F)] e joule per kilogram kelvin [J/(kg - K)].......... 4.184
British thermal unit;r per pound degree Rankine
[Btur/(Ib - °R)] weeeee e joule per kilogram kelvin [J/(kg - K)].......... 4.1868
British thermal unity, per pound degree Rankine
[Btun/(Ib - °R) .o joule per kilogram kelvin [J/(kg - K)].......... 4,184
British thermal unit;r per second (Btuir/s).......... WAt (W) oo 1.055 056
British thermal unity, per second (Btu/s) .......... Watt (W) .o 1.054 350
British thermal unit;r per second square foot degree Fahrenheit
[Btur/(S- T2 °F)] oviviiiiiiiiiieeeeea watt per square meter kelvin
W2 - K)] e 2.044 175
British thermal unity, per second sguare foot degree Fahrenheit
[Btun/(S* 2 °F)] «vriii i watt per square meter kelvin
W2 K)o 2.042 808
British thermal unit;r per square foot
BT/ o joule per square meter (J/m?).................. 1.135 653
British thermal unity, per sguare foot
(BtUn/ft) . joule per square meter (J/m?).................. 1.134 893
British thermal unit;r per square foot hour
[BtUT/(FE - )] e watt per square meter (W/m?) ................. 3.154 591
British thermal unity, per square foot hour
[Btun/(F2 - M) e watt per square meter (W/m?) ................. 3.152 481
British thermal unity, per sguare foot minute
[Btun/(F2 - min)] ..o watt per square meter (W/m?) ................. 1.891 489
British thermal unit;r per sguare foot second
[BUT/ (- )] e watt per square meter (W/m?) ................. 1.135 653
British thermal unity, per square foot second
[Btuin/ (F2 - )] e watt per square meter (W/m?) ................. 1.134 893
British thermal unity, per sguare inch second
[Btuin/(iN® * 9)] +ovveeeerereeeieee e watt per square meter (W/m?) ................. 1.634 246
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To convert from to Multiply by
bushel (U.S)(bu)......oooviiiiii i cubic meter (M%)........coiviii 3.523 907 E-02
bushel (U.S) (BU) ... BEEF (L)« e e 3523907  E+01
calorierr (Calim) ..o JOUR (J) e 4.1868 E+00
calorien (Cali) ™ oo JOUE (J) .o 4184 E+00
calorie(ca) (mean) ........coovvviiiiiiiiinnnaaa... JOUIE (J) v 4.190 02 E+00
calorie (15°C) (Cal15) v vvvveeeiiiiiiiiiiiieaaaaa. .. JOUIE (J) . v 4.185 80 E+00
calorie (20°C) (Cal2g) . vvvvvveeeiiiiiiiiiiaaaaaa. JOUIE (J) - v 4.181 90 E+00
calorigr, kilogram (nutrition)™®..................... JOUE (D). 4.1868 E+03
caloriey, kilogram (nutrition)™® ..................... FOUIE (D). 4184 E+03
calorie (mean), kilogram (nutrition) Lo JOUIE (J) vt 4.190 02 E+03
caloriey, per centimeter second degree Celsius

[calin/(EM =S °C)] v watt per meter kelvin [W/(m - K)]............. 4.184 E+02
calorigr per gram (calit/Q). .. eeeieeiiiiii joule per kilogram (/K@) «...ovvvvvviiiiinia.. 4.1868 E+03
calorien per gram (Calin/g) -« vveveeeiiiiiii e joule per kilogram (J/kg) ....vvvvvvviiiiinia... 4.184 E+03
calorigr per gram degree Celsius

[CaliT/ (G CC)] e joule per kilogram kelvin [J/(kg - K)].......... 4.1868 E+03
caloriey, per gram degree Celsius

[CAlin/ (G C)] e joule per kilogram kelvin [J/(kg - K)].......... 4.184 E+03
calorier per gram kelvin [calir/(Q- K)] ............. joule per kilogram kelvin [J/(kg - K)] ......... 4.1868 E+03
caloriey, per gram kelvin [calw/(g- K)] ...cvvveetnnn joule per kilogram kelvin [J/(kg - K)] ......... 4.184 E+03
caloriey, per minute (calw/min)........c.ooovieiien Wt (W) o 6.973 333 E—-02
caloriey, per second (Calin/S)..vvvveeveeiinniennnnns WAt (W) o 4,184 E+00
caloriey, per square centimeter (caly/cm?)........... joule per square meter (J/mM?)...........c...... 4,184 E+04
caloriey, per square centimeter minute

[ YA (S 00 1117) | watt per square meter (W/m?) ................. 6.973333  E+02
caloriey, per square centimeter second

[CAl/(CMP = )] e watt per square meter (W/m?) ................. 4184 E+04
candela per square inch (cd/in®) .................... candela per square meter (cd/m?).............. 1550003  E+03
carat, MEtriC ...ov e Kilogram (K@) ......ovoiveeiiiiiiii i 20 E—-04
carat, MEtFiC ..ot OramM (@) - o vvevee et 20 E-01
certimeter of mercury (0°C)*3 ... PESCA (PA) .. eeveeee e 1.33322 E+03
certimeter of mercury (0°C)*3 ..................... Kilopascal (KPa)............ceveeeeeeeeaeannnn. 1.33322 E+00
certimeter of mercury, conventional (cmHg)™3 ....... PASCEl (P8). ... evee e 1333224  E+03
certimeter of mercury, conventional (cmHg)™3 ....... kilopascal (KPa).............eveeeeeeeeaeannns. 1333224  E+00
certimeter of water (4°C)X3 ... PASCAl (PA).....eeee e 9.806 38 E+01
certimeter of water, conventional (cmH,0)* ........ PASCAl (PA). ... eeee i 9.806 65 E+01
CENtipoiSE (CP) .« pascal second (Pa §) ...vvvvvviiiiiiiiiiiiaans 1.0 E-03
CENMISOKES (C) .+ eveveeeeeeeeee e meter squared per second (M?/9)............... 1.0 E-06
chain (based on U.S. survey foot) (ch)9 ............. MELEN (M) .+ttt eeeeeeeas 2.011 684 E+01
circular mil......ooiii square meter (M) ......oovieeeeeeieeinannns 5.067 075 E-10
circular mil... ..o square millimeter (MM?) ........oovvevinnnn. 5.067 075 E-04
ClO o square meter kelvin per watt (m? - K/W)....... 155 E-01
cord (128 Ft%) ... oo cubic meter (M®) ... 3624556  E+00
cubic foot (Ft) .......ooii cubic meter (M%)..........ooooeiiiiiiiena.. 2831685 E—02
cubic foot per minute (ft3/min) ..................... cubic meter per second (M3/s)................. 4719474  E-04
cubic foot per minute (ft3/min) ..................... liter per second (L/S) .. vvvvvvveiiiiiiiiiiennns 4.719 474 E-01
cubic foot per second (ft/s) ...............ooiell. cubic meter per second (M®/s)................. 2831685 E—02

2 The ki logram calorie or *‘large calorie’” is an obsolete term used for the kilocalorie, which is the calorie used to express the energy content
of foods. However, in practice, the prefix ‘‘kilo’" is usually omitted.
13 Conversion factors for mercury manometer pressure units are calculated using the standard value for the acceleration of gravity and the
density of mercury at the stated temperature. Additional digits are not justified because the definitions of the units do not take into account the
compressibility of mercury or the change in density caused by the revised practical temperature scale, ITS-90. Similar comments also apply
to water manometer pressure units. Conversion factors for conventional mercury and water manometer pressure units are based on

1SO 31-3.
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To convert from to Multiply by

cubicinch (iR ... cubic meter (M%).........oooiiii 1638706 E—05
cubic inch per minute (in®/min)..................... cubic meter per second (M%/9)................. 2731177 E-07
cubicmile (M%) ..o cubicmeter (M) ....oovvviiiiiiieiieeenene, 4,168 182 E+09
cubicyard (o) ... cubicmeter (M) .....o.ovviiiiiiiieenens, 7.645 549 E—01
cubic yard per minute (yd>/min) .................... cubic meter per second (M*/S).........ouven... 1.274 258 E—02
CUP (U.S) et cubic meter (M3).........coooviiiiiiiinn.. 2365882 E-04
CUP (U.S.) e Bt (L) e 2.365 882 E-01
CUP (U.S)) et milliliter (ML) .....oooee 2.365 882 E+02
CUMIE (CI) ettt s becquerel (BQ)......oovvviiiiiiiiii 37 E+10
darcy . meter squared (M%) ........ocoeveeeneeennn.. 0869233 E-13
day (d) .ooeee e SECONA (S) v v v e ettt 8.64 E+04
day (Sidereal). .. ..o SECONA () v v vt e et e et 8.616 409 E+04
debye (D) ..o coulombmeter (C-m) .....ovviiiiiiinneenn. 3.335641 E—-30
degree (aNgle) (%) ... veerieiii radian(rad) ..o 1.745 329 E—02
degree Celsius (temperature) (°C)......covvvinnn. KEIVIN (K)o T/K =1/°C+273.15
degree Celsius (temperature interval) (°C) .......... KEIVIN (K)o 1.0 E+00
degree centigrade (temperature) 6 degree Celsius (°C) .. t/°C =t/deg. cent.
degree centigrade (temperature interval)16 .......... degree Calsius (°C) .ovvvvieiiiiii e 1.0 E+00
degree Fahrenheit (temperature) (°F)................ degree Calsius (°C) .ovvvviiieeiiiiiee e t/°C=(t/°F — 32)/1.8
degree Fahrenheit (temperature) (°F)................ kelvin (K)...ooo e T/K = (t/°F + 459.67)/1.8
degree Fahrenheit (temperature interval)(°F) ........ degree Celsius (°C) .vvvvivieviiiiiee e 5.555 556 E-01
degree Fahrenheit (temperature interva) (°F) ........ KelVIin (K). .o 5.555 556 E-01
degree Fahrenheit hour per British thermal unitr

CF-R/BUT) .« kelvin per watt (K/W) ...t 1.895 634 E+00
degree Fahrenheit hour per British thermal unity,

CF-N/BtUh) .o eeeeeeeeeeeeee e kelvin per watt (K/W) ... 1.896 903 E+00
degree Fahrenheit hour sguare foot per British thermal unitr

G S LR A= 11V R ) P, square meter kelvin per watt (m?- K/W) ...... 1.761 102 E-01
degree Fahrenheit hour square foot per British thermal unity,

(SR I 157 =1 (U R square meter kelvin per watt (m? - K/W) ...... 1762280 E-01
degree Fahrenheit hour square foot per British thermal unit,+ inch

[PF-h-f2/(Btur - in)]..oeeeeiieeeieenens. meter kelvin per watt (m - K/W) .............. 6.933 472 E+00
degree Fahrenheit hour sguare foot per British thermal unity, inch

[PF - h- 2/ (BtUp - iM)] oo meter kelvin per watt (m - K/W) .............. 6.938 112 E+00
degree Fahrenheit second per British thermal unit,r

(CF = SIBIUIT) . oo et kelvin per watt (K/W)......ooooviiiiiiiiion 5.265 651 E-04
degree Fahrenheit second per British thermal unity,

(CF = SIBUR) o oeeeeeee e kelvin per watt (K/W) ...t 5.269 175 E-04
degree Rankine (°R) .....ovvviiiiiiiiii i KelVin (K)o T/K=(T/°R)/1.8
degree Rankine (temperature interval) (°R) ......... KelVin (K)o oo 5.555 556 E-01
denier ..o kilogram per meter (kg/m) .............ooon.l 1111111 E-07
denier ..o gram per meter (g/m) ......ooiiiiiiiiiia 1111111 E-04
dyne (dyn) ... Newton (N) .....ooovniini i 1.0 E—-05
dyne centimeter (dyn - cm)........coovviiiiinennnnn. newtonmeter (N-m)......coovvvviiiiinennnnnn. 1.0 E—-07
dyne per square centimeter (dyn/cm?) .............. pascal (Pa)......coovveviiiiii i 1.0 E-01
electronVolt (EV) ..o JOUIE (J) vt 1.602 177 E-19
EMU of capacitance (abfarad) ...................... farad (F) ..o 1.0 E+09
EMU of current (abampere)...........ooveevvinnn... AMPErE (A) oot 1.0 E+01
EMU of electric potential (abvolt) .................. VOt (V) e 1.0 E—08
EMU of inductance (abhenry) ...................... henry (H) .oooe e 1.0 E—-09

14 The exact conversion factor is 1.638 706 4 E—05.
15 The darcy is a unit for expressing the permeability of porous solids, not area.
16 The centigrade temperature scale is obsolete; the degree centigrade is only approximately equal to the degree Celsius.
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To convert from

erg per square centimeter second
[Lobrkt&2rul/ (Cm? * 9)]. . v

ESU of capacitance (statfarad) ......................
ESU of current (statampere) .............c.c.eeveennn
ESU of electric potential (satvolt) ..................
ESU of inductance (stathenry) ......................
ESU of resistance (statohm)............c.coovvvenn.

faraday (based oncarbon 12) .......................
fathom (based on U.S. survey foot)® ................
fermi
fermi
fludounce (U.S) (floz).......ccoovvviiiiiiiin
fluid ounce (U.S) (fl0z)......covveeeeniiniiiinan.
FOOE (F1) ©ovee et
foot (U.S. survey) (ft)g ..............................
footcandle. .........oviii i
footlambert. ...
foot of mercury, conventional (ftHg) B
foot of mercury, conventional (ftHg)™3..............
foot of water (39.2 "F)13 ............................
foot of water (39.2 "F)13 ............................
foot of water, conventional (ftH 20)13 ...............
foot of water, conventional (ftH,0)*3...............
foot per hour (ft/h).......ccooviiiiiii i
foot per minute (ft/min) ...
foot per second (ft/s).......ovviviiiiiiiiiiii i
foot per second squared (ft/s) ...........ccoevvennnn.
foot poundal..........c.cooviiiiiiiii
foot pound-force (ft - I1bf) ...,
foot pound-force per hour (ft - Ibf/h)................
foot pound-force per minute (ft - Ibf/min) ..........
foot pound-force per second (ft - Ibf/s) .............
foot to the fourth power (ft9%7......................
franklin (Fr) ..o

gal (Gal) .o
gallon [Canadian and U.K. (Imperid)] (gdl) ........
gallon [Canadian and U.K. (Imperia)] (gd) ........
galon (U.S)(gal).oevvviieeeiiiii i
gallon (U.S) (gal)..evvvnneeiiii i
gallon (U.S) perday (gal/d).......ccovennnnnnnnn.

gallon (U.S)perday (gal/d).......coovvvvvnininn.
gallon (U.S.) per horsepower hour

[gal/(hp )]«
galon (U.S.) per horsepower hour

[gal/(hp )]«
gdlon (U.S.) per minute (gpm)(gal/min) ...........
gallon (U.S)) per minute (gpm)(gal/min) ...........

17 This is a unit for the quantity second moment of area, which is sometimes called the ‘*moment of section’’ or ‘area moment of

inertia’ of a plane section about a specified axis.
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to Multiply by

ONM (€0) .« 1.0 E—09
joule (J) .. 1.0 E-07
WAt (W) oo 1.0 E-07
watt per square meter (W/m?) ................. 1.0 E—03
farad (F) ..o 1112650 E—-12
ampere (A) ..o 3.335641 E—-10
VOIt (V) o 2.997 925 E+02
henry (H) ..., 8987552  E+11
Ohm () o 8.987 552 E+11
coulomb (C) oo 9.648 531 E+04
MELEr (M) .. 1.828 804 E+00
1000C (= S (1) 1.0 E-15
femtometer (fM) ...l 1.0 E+00
cubicmeter (M) .....ooovviieiii e, 2.957 353 E—05
milliliter (ML) ... 2.957 353 E+01
meter (M) ... 3.048 E—-01
= o (11) PR 3.048006 E-01
TUX (IX) -+t 1076391  E+01
candela per square meter (cd/m?).............. 3.426 259 E+00
PASCAl (PA). ... et 4063666  E+04
kilopascal (KPa)..........oovvviieiiiiiiiiiaann. 4.063 666 E+01
PASCA (PA). ... et 2.988 98 E+03
kilopascal (KPa)...........c.ovveiiiiiiiieinnnnn. 2.988 98 E+00
PASCA (PA). ... e 2989067  E+03
kilopascal (KPa)..........oovvviieeiiiiiiieaann. 2.989 067 E+00
meter per second (M/S) ....vvvviviiiiniinnnnn. 8.466 667 E—05
meter per second (M/S) ....vvvvvvviiiiiininnnn 5.08 E—-03
meter per second (M/S) ....vvvviviiiieiinnnnn. 3.048 E—-01
meter per second squared (M/SY)............... 3.048 E—01
FOUIE (J) . e 4214011 E-02
JOUR (D). 1355818  E+00
WAL (W) e 3766161 E—04
Watt (W) o 2259697 E-02
WAL (W) e 1355818  E+00
meter to the fourth power (m?%) ................ 8630975 E-03
coulomb (C) oo 3.335641 E—10
meter per second squared (M/SY)............... 1.0 E—02
cubic meter (M3)......ooovviviiiiiieee, 4.546 09 E—03
TEE (L) oo e e 4.546 09 E+00
cubic meter (M3)......ooovviviiiiiiiieene, 3.785 412 E—03
TEE (L) oeenee oo 3785412  E+00
cubic meter per second (M%/9)................. 4.381 264 E—08
liter per second (L/S)...ovvvvieiiiiiiiiaeeenn 4.381 264 E—-05
cubic meter per joule (M*/J)................... 1410089 E-09
liter per joule (L/J)....vvvviiiiiiiiieee 1.410 089 E—-06
cubic meter per second (M*/S)........c...v..... 6.309 020 E—-05
liter per second (L/S)...vvvvvvviiiiiiiiiiian 6.309 020 E-02



To convert from

gamma ()
gauss (Gs, G)
gilbert (Gi)....oovveviiiiiiii

gill [Canadian and U.K. (Imperid)] (gi)

to

gill [Canadian and U.K. (Imperid)] (gi) ............ = ()
Gill (U.S) (D). nerieineieieieeeee e cubicmeter (M%) ........coovviiiiiiiiiiiiinns
Gl (US)(G1) e TIter (L) oo
gon (also called grade) (Qon).......ovvvvviiiineennn. radian(rad) ......oooiiiiii
gon (also called grade) (Qon).........ooeeeiiinnnnn. degree (angle) (%) «.vvvvvvrriiiiiiiiaaas
Orain (Or) e e kilogram (Kg) ... ..vvvveeiiiiiiiiiiiiiiiinans
Orain (O e eeeeee e milligram (MQ@) ......vvvviiiieees
grain per galon (U.S) (gr/gal) ....oovvvvvinnnnn. kilogram per cubic meter (kg/m°) .............
grain per galon (U.S) (gr/gal) .....oovvvvvinnnnn. milligram per liter (Mg/L)........covvvvin...
gram-force per square centimeter (gf/cm?).......... pasCal (Pa)..........cuuuuuiiiiiiiiias
gram per cubic centimeter (g/cm®) ................. kilogram per cubic meter (kg/m® .............
hectare (N@) .......ovviriii i square meter (M).......ooovvvirinininiinn..
horsepower (550 ft - Ibf/s) (hp) «..ovvveeeeeennnnnn. Watt (W) e
horsepower (boiler) .........cooiiiiiiiiiiiiii watt (W) .o
horsepower (electric). ........oooiiiiiiiinns watt (W) .o
horsepower (MEtric)..........oooiinnns watt (W) .o
horsepower (U.K.) ..ovviiiiie i Watt (W) e
horsepower (Water)........covveveiiiiiin i Watt (W) o
hour (N)...ooon LS oo o I )
hour (sidereal) ........cooiiiiiiii [S< wol'e I () PO
hundredweight (long, 1121b)............ccccevvueann kilogram (Kg) . ....evvveviiiiiiiiiiiiiiiiiiianns
hundredweight (short, 1001b).............c.ccevvnn kilogram (Kg) .. ...evvvviniiiiiiiiiiiinns
INCh (IN) . MELEr (M) .t eeeeees
INCh (IN) .o (=0 1101 (o 1) F P
inch of mercury (32°F) ... PASCEl (P8).. .. eeeeee e
inch of mercury (32 °F)13 ........................... kilopascal (KPa)...........ccovviviiiiiiiinnan
inch of mercury (60 "F)13 ........................... pascal (Pa)......oiveeiiiiii i
inch of mercury (60°F) ... ... Kilopascal (KP&)..........oveeeeeeeeeieein.
inch of mercury, conventional (ian)13 ............. PaSCal (Pa) ... ...
inch of mercury, conventional (inHg)*3............. kilopascal (KPa)............ueveeeeiiniinainnn.
inch of water (39.2°F)X. ... PASCEl (P8) ... veeeeee e
inch of water (60°F)™3..... ... PASCAl (Pa). ... .eeeeee e
inch of water, conventional (inH20)13 .............. pascal (Pa)......oovveeiiiiii i
inch per second (iN/S)......oovvviiiiiii i meter per second (M/S) ...vvvvivveiiiiiinnns
inch per second squared (in/SY) ..................... meter per second squared (M/SY)...............

inch to the fourth power (in*)*”

KEVIN (K) v

kilocalorier (kcalr)
kilocalorien (kcal)
kilocalorie (mean) (kcal)
kilocaloriey per minute (kcaly/min)
kilocaloriey, per second (kcaln/s)
kilogram-force (kgf)

kilogram-force meter (kgf - m).........
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meter to the fourth power (m?)

Multiply by

1.0 E-09
1.0 E-04
7.957 747 E-01
1.420 653 E-04
1.420 653 E-01
1182941 E-04
1182941 E-01
1.570 796 E—-02
9.0 E-01
6.479 891 E-05
6.479 891 E+01
1.711 806 E-02
1.711 806 E+01
9.806 65 E+01
1.0 E+03
1.0 E+04
7.456 999 E+02
9.809 50 E+03
7.46 E+02
7.354 988 E+02
7.4570 E+02
7.460 43 E+02
3.6 E+03
3.590 170 E+03
5.080 235 E+01
4.535 924 E+01
2.54 E-02
2.54 E+00
3.386 38 E+03
3.386 38 E+00
3.376 85 E+03
3.376 85 E+00
3.386 389 E+03
3.386 389 E+00
2.490 82 E+02
2.4884 E+02
2.490 889 E+02
2.54 E—-02
254 E-02
4.162 314 E-07
1.0 E+02
t/°C=T/K — 273.15
4.1868 E+03
4.184 E+03
4.190 02 E+03
6.973 333 E+01
4.184 E+03
9.806 65 E+00
9.806 65 E+00



To convert from to Multiply by

kilogram-force per square centimeter

(KOF/CMP) . [ o I () . 9.806 65 E+04
kilogram-force per square centimeter

(KOF/CMP) . kilopascal (KPa)...........c.evveviiiniiieiinnnn. 9.806 65 E+01
kilogram-force per square meter (kgf/m?)........... pascal (Pa).......covvviiiiiiiiiiiiiiiieen 9.806 65 E+00
kilogram-force per square millimeter

(RGF/MM2) PasCal (Pa).........uuuuuuiiiiiiaas 9.806 65 E+06
kilogram-force per square millimeter

(RGF/MM2) megapascal (MPa) ........c.ooviieiiiiininnnns 9.806 65 E+00
kilogram-force second squared per meter

(KOF - SHTM). Kilogram (K@) -« vveneeineanieieaieieananns 9.806 65 E+00
kilometer per hour (km/h) ...........ccooviiiiiin. meter per second (M/S) ....vvvviviiiiiiinnnnn. 2777778 E-01
kilopond (kilogram-force) (Kp) ...........ccovvvun... Newton (N) ....ooouuiiii e 9.806 65 E+00
kilowatt hour (KW - h) ... JOUIE (J) .ttt 36 E+06
kilowatt hour (KW - h) ......ooiiiiiiii i megaoule (MJ) ....oovvvieiiiiiii s 3.6 E+00
kip (1 kip=10001bf) ... NENVEON (N) ..ttt 4.448 222 E+03
kip (L kip=10001bf) ...t kilonewton (KN) ..........coooiiiiiiiiiiiinnnn 4.448 222 E+00
kip per square inch (ksi) (Kip/in®)................... pascal (Pa)......covvvieiiiiiiiiiiieiineann 6.894 757 E+06
kip per square inch (ksi) (Kip/in®)................... kilopascal (KPa)...........cccoviiiiiiiiiiiinan 6.894 757 E+03
knot (nautical mileper hour) ........................ meter per second (M/S) ....ovvviviiiniiinnn.. 5.144 444 E-01
lambert™® .. candela per square meter (cd/m?).............. 3.183 099 E+03
langley (Cali/CmM?) ..o joule per square meter (J/m?).................. 4.184 E+04
light year (1Y) ..o MEEr (M) oot 9.460 73 E+15
liter (L)20. e cubicmeter (M®).....ovviviiiiiiiieinennns 1.0 E-03
lumen per square foot (IM/ft?) ...................... TUX (IX) e 1.076 391 E+01
MaXWEIl (MX) .. weber (WD) ....ooooieii 1.0 E—08
MO . e SIEMENS (S) .. eevieiie e 1.0 E+00
MICIOINCN ... it meter (M) ... 2.54 E—-08
MICrOINCH ... micrometer (JLM) .......vvvvvineeiiiiiiiiiannns 254 E—-02
01T (0] I (T I meter (M) ... 1.0 E—06
[aTLe o 0 I (T micrometer (M) ....oovvvnineeiiiiina e 1.0 E+00
Mil (0.0010N). ...t [0S (< (1) 1 254 E—05
Mil (0.00101N). ... millimeter (Mm) ..., 2.54 E—02
mil (@NQIE) ... radian (rad) .......oooiiiiii 9.817 477 E-04
mil (@NgIe) ... degree (%) «ove e 5.625 E—-02
MIle (MI) e e 10015 (< 0 (1 1) [ 1.609 344 E+03
mile (Mi) ..o s kilometer (KMm)......oovvieiiiii i 1.609 344 E+00
mile (based on U.S. survey foot) (mi)®.............. 1007 (= N (1 1) P 1.609 347 E+03
mile (based on U.S. survey foot) (mi)9 .............. kilometer (Km)........cooviiiiiiiiiiiiii i 1.609 347 E+00
mile, nautical 22 .. .. ... 1001 (= 0 (1 1) 1 1.852 E+03
mile per gallon (U.S.) (mpg) (mi/gal)............... meter per cubic meter (M/m®)................. 4.251 437 E+05
mile per gallon (U.S.) (mpg) (mi/gal)............... kilometer per liter (km/L) ..........ccoovvnnnn 4.251 437 E-01
mile per gallon (U.S.) (mpg) (mi/gal)22 ............. liter per 100 kilometer (L/100 km) ........ divide 235.215 by number

of miles per gallon

mile per hour (Mi/h) ... meter per second (M/S) .....ovvvvviiiinneennnn. 4.4704 E—-01
mile per hour (Mi/h) .......cooiiiiii s kilometer per hour (km/h)..................... 1.609 344 E+00

18 The exact conversion factor is 10%/.

19 This conversion factor is based on 1. d = 86 400 s; and 1 Julian century = 36 525 d. (See The Astronomical Almanac for the Year 1995, page
K6, U.S. Government Printing Office, Washington, DC, 1994).

20 |n 1964 the General Conference on Weights and Measures reestablished the name *“ liter’” asaspecial name for the cubic decimeter. Between
1901 and 1964 the liter was slightly larger (1.000 028 dm®); when one uses high-accuracy volume data of that time, this fact must be kept in
mind.

2 The value of this unit, 1 nautica mile=1852m, was adopted by the First International Extraordinary Hydrographic
Conference, Monaco, 1929, under the name ** International nautical mile.”’

22 For converting fuel economy, as used in the U.S., to fuel consumption.
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To convert from

mile per minute (Mi/mMin).........ccoouuuiunnnnnn.
mile per second (Mi/S) .......uuuuuuiiiiiiiians
millibar (mbar) ...
millibar (mbar) ..........coooiiiiii
millimeter of mercury, conventional (mmHg)™3.......
millimeter of water, convertiona (mmH,0)™3........
MINUEE (BNGIE) () - -« vv e
MINUEE (MIN) ...
minute (sidereal) ...

ohm centimeter (2 -cm)..........oooiiiiiiiiiinnnn.
ohm circular-mil per foot
ohm circular-mil per foot

ounce (aoirdupois) (0Z)........c.vveeeeiiuiieeeannnns
ounce (aoirdupois) (02)........ovveeeeeeiiiaeaennns
ounce (troy or apothecary) (0z) .............c...ouun.
ounce (troy or apothecary) (0Z) .........covvennnnn.
ounce [Canadian and U.K. fluid (Imperial)]

ounce [Canadian and U.K. fluid (Imperial)]
(fl 0z)

ounce (U.S. fluid) (fl0z)...........oooiiiiiiiiinn.
ounce (U.S. fluid) (fl0z)............oooiiiiiiiin.
ounce (avoirdupois)-force (0zf)......................
ounce (avoirdupoais)-force inch (ozf - in)
ounce (avoirdupois)-force inch (ozf - in)
ounce (avoirdupois) per cubic inch (0z/ind).........

ounce (avoirdupois) per gallon [Canadian and
UK. (Imperial)] (0z/gal).......c.ccovvveeiiinn.n.

ounce (avoirdupois) per gallon [Canadian and
U.K. (Imperia)] (0z/gal).......c.oovvvveeiiinn...

ounce (avoirdupois) per gallon(U.S.)(oz/gal)
ounce (avoirdupois) per galon(U.S)(oz/gd)........
ounce (avoirdupois) per square foot (0z/ft?).........

ounce (avoirdupois) per square inch (0z/in?)........
ounce (avoirdupois) per square yard (0z/yd?) ........

PAISEC (PC) - - e
peck (U.S)) (pk)
peck (U.S)) (pk)
pennyweight (AWE). .......uuuuniannns
pennyweight (AWE). . .......uuuueiiiaanns
perm (0 °C)

PEM (23°C) .
perminch (0°C) ...

perminch (23°C) ...
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to

ampere per meter (A/m).......ooiiiiiiiiiiinn.
ohmmeter (- M)......ovveiiiiiiiiiiiiiianans
ohmmeter (Q-m).......oovviviiiiiiean.

ohm square millimeter per meter
Q- mm?/m). .

milliliter (mL)
cubic meter (M%)..........ooooviiiiii...
milliliter (mL)
newton (N)
newtonmeter (N-m)........cevvvvvvvnnnnnnnns
millinewton meter (MN - m)...................
kilogram per cubic meter (kg/m°)

kilogram per cubic meter (kg/m°)

gram per liter (g/L)
kilogram per cubic meter (kg/m?)
gram per liter (g/L)
kilogram per square meter (kg/m?) ............
kilogram per square meter (kg/m?) ............
kilogram per square meter (kg/m?) ............

kilogram per pascal second square meter
[kg/(Pa-s - m?)]...ocoiiiiiiiiiiennn,

kilogram per pascal second square meter
[ka/(Pa-s-MI)] ..o,

kilogram per pascal second meter
[kg/(Pa-s-m)].....ooooiiiiiiii..

kilogram per pascal second meter
[kg/(Pa-s-m)].....ooooiiiiiiii..

Multiply by
2.682 24 E+01
1.609 344 E+03
1.0 E+02
1.0 E-01
1.333224 E+02
9.806 65 E+00
2.908 882 E-04
6.0 E+01
5.983 617 E+01
7.957 747 E+01
1.0 E—-02
1.662 426 E—-09
1.662 426 E—-03
2.834 952 E—-02
2.834 952 E+01
3110348  E-02
3110348  E+01
2.841 306 E—-05
2.841 306 E+01
2.957 353 E—-05
2.957 353 E+01
2.780 139 E-01
7.061 552 E-03
7.061 552 E+00
1.729 994 E+03
6.236 023 E+00
6.236 023 E+00
7.489 152 E+00
7.489 152 E+00
3.051517 E-01
4.394 185 E+01
3.390 575 E—-02
3.085 678 E+16
8.809 768 E—-03
8.809 768 E+00
1.555 174 E—-03
1.555 174 E+00
572135 E-11
5.745 25 E-11
1.453 22 E-12
1.459 29 E-12



To convert from to Multiply by

PhOt (PN) .« TUX (IX) e 1.0 E+04
pica (computer) (1/6 iN).......ovviiiiiiiininnnan. {1015 (= (1) N 4.233 333 E—-03
pica (computer) (1/6 in).....covvviiiiiiiiininnnn.. millimeter (Mm) ..o 4.233 333 E+00
PICA(PrINtEr'S) .ot [101= (< g (1) 1 4,217 518 E—-03
PICA(PHINtEr'S) ..t millimeter (MM) .......oooviiiiiiiiii e 4,217 518 E+00
pint (U.S. dry) (Ary pt)...ooveeeeeeei i cubicmeter (M) ....ooovviieiii e, 5.506 105 E—04
pint (U.S.dry) (dry pt).....oooveeiieeeiiiiineaen L= 5.506 105 E-01
pint (U.S. liquid) (HQPE) -ooeeeeeiieee i cubic meter (M3).......ooiviiiii . 4,731 765 E-04
pint (U.S. liquid) (lHQPE) -.ooeeeeeeeeieeeees Hter (L) e 4,731 765 E-01
point (computer) (1/72 iN)....ooeuiveiiiiiinennnnn. meter (M) ..o 3.527 778 E-04
point (computer) (1/72 iN)....ooiiiiiiiiiinnaann millimeter (MM) .......ooooiiiiiiiiii 3.527 778 E-01
POINt (PrMNLEr'S) ..t [101S (= g (1 1) N 3.514 598 E-04
POINE (PriNter's) ..ovue it millimeter (Mm) ... 3.514 598 E-01
POISE(P) oottt pascal second (Pa-S).....coovvevviiiiinnennn 1.0 E—-01
pound (avoirdupois) (1Ib)23. ..o, KIlOGram (KQ) ... oveeeeeeee e, 4535924  E-01
pound (troy or apothecary) (Ib) ..................... kilogram (K@) ......vvvieeiiiii i 3.732417 E-01
poundal . ... newton (N) ..o 1.382 550 E-01
poundal per square foot ..........ccovviiiiiiiiiiian pascal (Pa)......coovveiiiiii i 1.488 164 E+00
poundal second per square foot ..................... pascal second (Pa-S)....ovvvieiiiiiiinaeaann 1.488 164 E+00
pound foot squared (Ib - ft3) . .......ooviiviiiinnsns kilogram meter squared (kg- m?).............. 4.214 011 E—02
pound-force (IF)22. ... NEWEON (N) .« 4448222  E+00
pound-force foot (Ibf - ft) ...t newton meter (N - m)........ooovveivennnnnnns 1.355 818 E+00
pound-force foot per inch (Ibf - ft/in) ............... newton meter per meter (N-m/m)............ 5.337 866 E+01
pound-forceinch (Ibf - in)............ooooiiiit newtonmeter (N-m).......oovviiviiniinnn.n 1.129 848 E-01
pound-force inch per inch (Ibf - in/in) .............. newton meter per meter (N-m/m)............ 4,448 222 E+00
pound-force per foot (Ibf/ft) ............co.oooviiit newton per meter (N/m)...........ccooviien 1.459 390 E+01
pound-force per inch (Ibf/in).................ooit newton per meter (N/m)...........ovveevnn... 1.751 268 E+02
pound-force per pound

(Ibf/1b) (thrust to mass ratio) ..................... newton per kilogram (N/KQ@)................... 9.806 65 E+00
pound-force per square foot (Ibf/ft%) ................ pascal (Pa).......oveeeiiiii e 4.788 026 E+01
pound-force per square inch (psi) (Ibf/in?).......... pascal (Pa).......covvvviviiiiiiiiiiiiiiea 6.894 757 E+03
pound-force per square inch (psi) (Ibf/in%).......... kilopascal (KPa)............vvvviiiiiiiiiiinnnns 6.894 757 E+00
pound-force second per square foot

(bf - S/ e pascal second (Pa“ ) ......oevverivianinnnnn. 4788026  E+01
pound-force second per square inch

(B - SIIM) o pascal second (Pa“ S)....o.vovveeeeineennnnn.s 6.894 757 E+03
pound inch squared (Ib - in?) ........................ kilogram meter squared (kg - m?).............. 2926397 E-04
pound per cubic foot (Ib/ft%) .........cccoviviintns kilogram per cubic meter (kg/m°) ............. 1.601 846 E+01
pound per cubicinch (Ib/in®) ....................... kilogram per cubic meter (kg/m°) ............. 2.767 990 E+04
pound per cubic yard (Ib/yd®)....................... kilogram per cubic meter (kg/m°) ............. 5.932 764 E-01
pound per foot (Ib/ft) ........ccoooiiiiiiiiiii e kilogram per meter (kg/m) ...t 1.488 164 E+00
pound per foot hour [Ib/(ft - h)]..............coeiit pascal second (Pa- 9)...vvvvvvviiiiiiiiinnns 4.133 789 E-04
pound per foot second [Ib/(ft- S)]................... pascal second (Pa- S) . ..vvvvvviiiiiiiiiiiians 1.488 164 E+00
pound per gallon [Canadian and

U.K. (Imperia)] (Ib/gal) ........ccooviiiiiinin. kilogram per cubic meter (kg/m°) ............. 9.977 637 E+01
pound per gallon [Canadian and

UK. (Imperia)] (Ib/gal) .......ccovvvvvnnnnnnnn kilogram per liter (kg/L) ........ovvvvvvinnnn. 9.977 637 E—02
pound per gallon (U.S.) (Ib/gal).........ccccoovient kilogram per cubic meter (kg/m°) ............. 1.198 264 E+02
pound per galon (U.S) (Ib/gal)..........ccooevvnnt kilogram per liter (Kg/L) ......covvvivniinnn... 1.198 264 E-01
pound per horsepower hour [Ib/(hp-h)] ............ kilogram per joule (kg/J) ......ovvviiiiiaa.n 1.689 659 E-07
pound per hour (Ib/h) ... kilogram per second (KQ/S) .......cevvviinnn 1.259 979 E-04

2 The exact conversion factor is 45359237 E—01. All units that contain the pound refer to the avoirdupois pound.

241f the local value of the acceleration of free fall is taken as g,= 9.806 65 m/s? (the standard value), the exact conversion factor
is 4.448 221 615260 5 E+00.
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To convert from

pound per inch (Ib/in).............iiiiiiiin.
pound per minute (Ib/min)..........................
pound per second (Ib/S)..........cooiiiiiiiiiiin
pound per square foot (Ib/ft?) ............c..eveens.

pound per sguare inch (not pound-force)
UB/IM?)
pound per yard (Ib/yd) ...

psi (pound-force per square inch) (Ibf/in?) ..........
psi (pound-force per square inch) (Ibf/in?) ..........

quad (105 Btur) ™. .o
quart (U.S.dry) (dry gt) «.oeeeeeiiee e
quart (U.S.dry) (dry gt) ....oovveniiieeiiiiiaaens
quart (U.S. liquid) (lig at)....ovvviieeeeiiiiieaens
quart (U.S. liquid) (ligqt).............coooiiiinn.

second (@NGIE) (") «vvvie e
second (Sidereal) .....oooveeviiiiii i

SUG(SUG) .-
slug per cubic foot (Sug/ft®)..........cocoeeiinnn.
slug per foot second [slug/(ft - s)]
square foot (Ft) ......ooovieiiii e
square foot per hour (F3/h) ....coovvviiiiniinnn.n.
square foot per second (ft/S) ........ccoveviinnn.n.
square inch (iN%) .......oooveieieeiiieieeennn,
square inch (in?) .........coooiiiiiiiiiiien,
square mile (Mi%)......c.oeriiiii e,
square mile (Mi%). ... ...,

square mile
(based on U.S. survey foot) (mi®)................

square mile
(based on U.S. survey foot) (mi)................

square yard (YO?). ..o
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to Multiply by

kilogram per meter (kg/m) .................... 1.785 797
kilogram per second (KQ/s) .......ovvvvinnnnnnn 7.559 873
kilogram per second (KQ/s) ......vvviiiinnnnnnn 4.535 924
kilogram per square meter (kg/m?) ............ 4.882 428
kilogram per square meter (kg/m? ............ 7.030 696
kilogram per meter (kg/m) .........cccevuinnn 4.960 546
PASCAl (Pa).....evseeeei e 6.894 757
kilopascal (KPa)..........euvvviiiiiiiiiinnnnan. 6.894 757
JOUIE (J) e 1.055 056
cubic meter (M%)......ooovviiiiiii 1.101 221
11 = () T 1.101 221
cubic meter (M%).....o.oovvviiiiiieeees 9.463 529
1 (0 SRR 9.463 529
(012 VA (€37 I 1.0
SIEVEIT (SV) wevei e 1.0

radian (rad) . .....ovvvvni 6.283 185
radian per second (rad/s) ..........c.evvuiinnnnn 1.047 198
reciprocal pascal second [(Pa-9)™]........... 1.0

1000 (= o (1) TP 5.029 210
coulomb per kilogram (C/kg@).................. 2.58
radian per second (rad/s) ..........ccoooiiiein 1.047 198
radian (rad) .......c.eveiiiiiii 4.848 137
SECONA (S) .+ v vt e ettt e e i 9.972 696
SECONA (S) ..o 1.0
NANOSECON (NS) .+ vvvvvveeeeeieiieieeeeeeeeeans 1.0
kilogram (K@) .....oovvvvviii 1.459 390
kilogram per cubic meter (kg/m3) ............. 5.153 788
pascal second (Pa" S)....vvvvvviiiiiiiiiinannns 4.788 026
square meter (M?)........oeoveerineineenanenn.. 9.290 304
square meter per second (M?/S)................ 2.580 64
square meter per second (M?/S)................ 9.290 304
square meter (M) ......oovieeieeeeiieeanannns 6.4516
square centimeter (CM?)............cocoeeven... 6.4516
square meter (M) ......eveieeeeeeiieeaneannns 2.589 988
square kilometer (km?)......................... 2.589 988
square meter (M?)........o.oveeeeneinenanenn.. 2.589 998
square kilometer (km?)..............ocooeueat. 2.589 998
square meter (M) ......eeieeeeeeiieeaeannns 8.361 274
ampere (A) ..o 3.335641
coulomb (C) v 3.335641
farad (F) ..o 1.112 650
henry (H) ..o 8.987 552
SEMENS (D) v iveieee e 1.112 650
OhM () oo 8.987 552
VOIE (V) e 2.997 925
cubic meter (M%).........oooii 1.0
candela per square meter (cd/m?).............. 1.0

meter squared per second (M?/9)............... 1.0

E+01
E—-03
E-01
E+00

E+02
E—-01
E+03
E+00

E+18
E-03
E+00
E-04
E-01

E—-02
E-02
E+00
E-01
E+01
E+00
E-04
E-01

E—06
E-01
E—-08
E+01
E+01
E+02
E+01
E-02
E—-05
E-02
E—-04
E+00
E+06
E+00

E+06

E+00
E-01
E-10
E—10
E-12
E+11
E-12
E+11
E+02
E+00
E+04
E-04



To convert from to Multiply by

tablESPOON. . ... cubicmeter (M®)............oocii 1478676  E-05
tablespoon. ... milliliter (ML) ...oovveeii 1.478 676 E+01
TEASPOON ...\ttt it et cubic meter (M3).............ociiiiin . 4928922 E—-06
TEASPOON ..ttt milliliter (ML) ...ooveeei 4.928 922 E+00
=L QP kilogram per meter (kg/m) ...t 1.0 E—-06
therm (EC)%. ..o JOUE (J) e 1.055 06 E+08
therm (U.S)25 ..o JOUIE (D). 1054804  E+08
10N, SSAY (AT) .+t kilogram (Kg) . ....evvvvviiniiiiiiiiinens 2.916 667 E-02
tON, BSSAY (AT) .+ttt (o1 01 (¢) I 2.916 667 E+01
ton-force (2000 1bf) . ....oovvviii i newton (N) ...ooovrin i 8.896 443 E+03
ton-force (2000 Ibf) .....vvvvviiiii kilonewton (KN) ........ovvviiiiiiiiiiiiiinnnns 8.896 443 E+00
ton, long (22401b) .....coovviiii kilogram (KQ) ....oovvveeeiiii i 1.016 047 E+03
ton, long, per cubicyard ...t kilogram per cubic meter (kg/m°) ............. 1.328 939 E+03
ton, Metric (t)........ovvveeeniieees kilogram (Kg) .......ovvviiiiiiias 1.0 E+03
tonne (called ‘‘metricton” inU.S)(t) ............. kilogram (Kg) ... .evvvvvveiiiiiiiiiiiiiiiiiinnns 1.0 E+03
ton of refrigeration (12 000 Btuyr/h)................ watt (W) ..o 3.516 853 E+03
ton of TNT (energy equivalent)®®................... OULE (J) e 4.184 E+09
tON, FEQISLEr .. oet it cubic meter (M3).......ccoovviiiniiiiiiannns 2831685  E+00
ton, short (20001b) .......ccoviviiiiiiiii e kilogram (Kg) ....ovvvieeeeiiiii i 9.071 847 E+02
ton, short, per cubicyard ...........ccooooiiiiiinnn. kilogram per cubic meter (kg/m°) ............. 1.186 553 E+03
ton, short, per hour...........coovviiiiiiiieeennnnn.. kilogram per second (KQ/S) .....vvvvviiininnnnn 2.519 958 E-01
TOIT (TOIT) e e pascal (Pa).......ooveeiiiiii i 1.333224 E+02
UNItPOLE. .o weber (WD) ....ooooe 1.256 637 E-07
watt hour (W - h) ... JOUIE (J) vt 36 E+03
watt per square centimeter (W/cm?)................ watt per square meter (W/m?) ................. 1.0 E+04
watt per square inch (W/in®)...............o.oo.ee. watt per square meter (W/m?) ................. 1550003  E+03
watt second (W = S) .vveviiiiii i JOUIE (J) vttt 1.0 E+00
Vard (YA) .o [0S (= g (1) 1 9.144 E-01
year (365 days). .. .vvvreeiiii et (5= vlo e l ) PN 3.1536 E+07
year (sidereal)......oovveiiiiiii LS oo o I ) 3.155 815 E+07
year (tropiCal) . .....vvveeiiiiiii et (5= wloTa o ) P 3.155 693 E+07

% Thetherm (EC) islegally defined in the Council Directive of 20 December 1979, Council of the European Communities (now the European
Union, EU). The therm (U.S) is legally defined in the Federal Register of July 27, 1968. Although the therm (EC), which is based on the
International Table Btu, is frequently used by engineers in the United States, the therm (U.S.) is the legal unit used by the U.S. natural gas
industry.

% Defined (not measured) value.
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