Conversion Factors @
1 Introduction

Sectons 8 and 9 give factors for converting values of quantities expressd in various
units —predominatly units outsice the Sl tha are unacceptble for use with it —to values
expressd eithe in () Sl units (b) units tha are acceptd for use with the SI (especidly units that
betta refled the natue of the uncawerted units), (c) units formed from sud acceptd units and Sl
units, or (d) decima multiples or submultipes of the units of (a) to (c) tha yield numeical values
of convenient magnitudes.

An examge of (d) isthe following: the values of quantities expressd in angtroms sudc asthe
wamelengtts of visible lase radiatons are usualy converted to values expressd in nanometeranot
meters More generaly, if desired one can eliminate powers of 10 tha appea in converted values
as aresut of using the converdgon factors (or simpy factors for brevity) of Secs 8 and 9 by
sdecting an appropiate Sl prefix (see Sec 3).

2 Notation

The factors given in Secs 8 and 9 are written as anumber equd to or greate than 1 and
less than 10, with 6 or fewer decima places The number is followed by the lette E, which stands
for exponent, aplus (+) or minus (—) sign, and two digits which indicat the power of 10 by which
the number is multiplied.

Examples:  3.523 907 E—02 mears 3.523 907 X 102=0.03 239 07
3.3% 389 E+03 mears 3.3% 389 X 10° = 3386.389

A facta in boldface is exact All othe factors have been rounded to the significant digits given
in accordane with acceptd practie (see 1SO 31-0 and ANSI/IEEE Std. 268-1992).
Where éss than six digits after the decima place are given, the unit does not warrant a greate number of
digitsin its converdgon. However, for the converience of the user this practice is not followed for all
sud units including the cord cup quad and teaspoon.

3 Use of conversion factors

Ead entry in Secs 8 and 9isto be interpretal as in thes two exampes:

To convert from to Multi ply by
atmospherestandad (atm) ... PasCa(Pa)........coovviiiii 1.01325 E+05
cubic foot per secad (ft3/s) ................... . cubic mete per secad (M%/s)................ 2.831685 E-02

means 1 atm =101 325 Pa (exactly);
1ft3/s =0.028 316 85 m?/s.

Thusto expressfor exampe, the pressue p = 118 standard atmospherg(atm) in pascas (Pa), write
p=118atm X 101 325 Pa/atm

and obtain the converted numeica value 118 X 101325 =119 635 and the converted value
p=1.20 MPa.

8Adapted from Appedix B of NIST Special Phlication 811.



Notes:
1 Guidane on rounding converted numeical values of quantities is given in Sec 7.2.

2 If the value of a quantity is expressd in aunit of the center column of Sec 8 or 9
and it is necessey to expres it in the correspoding unit of the first column, divide by
the factor.

The factors for derived units not included in Secs 8 and 9 can readly be found from the
factors given.

Examples:  To find the facta for converting valuesin Ib - ft/sto valuesin kg - m/s, obtan from
Sec8or9

11b =4.5% 924 E-01 kg
1ft=3.08E-01m

and sulstitute thes values into the unit |b - ft/s to obtain

1llb- ft/s=0.48359 4kg X 0.308 m/s
=0.138255 0kg - m/s

and the factar is 1.38 550 E—01.

To find the factar for converting values in (avoirdupds) oz - in? to values in kg - m?, obtain from
Sec8or9

10z =2.83%952 E-02kg
1in?=6.4516 E—04 m?

and sulditute thes values into the unit oz - in? to obtain

10z -in?*=0.028 34952 kg x 0.000 645 16 m?
=0.000 018 289 98 kg - m?

and the facta is 1.828 998 E—05.

4 Organization of entries and style

In Sec 8 the units for which factors are given are listed alphabeticdl, while in Sec 9the
sare units are listed alphabeticady within the following alphabetizd list of kinds of quantities and
fields of sdence:

ACCELERATION FORCE DIVIDED BY AREA
AREA AND SECOND MOMENT FORCE DIVIDED BY LENGTH
OF AREA HEAT
CARACITY (ses VOLUME) Available Energy
DENSITY (that is, MASS DENSITY — Coeficient of Heda Transfer
(se2 MASS DIVI DED BY VOLUME) Densty of Heat
Densty of Hea Flow Rate
ELECTRCITY and MAGNETISM Fud Consumgion
ENERGY (includes WORK) Hea Capadiy and Entropy
ENERGY DIVIDED BY AREA TIME Hed Flow Rate
Specfic Hea Capacdiy and
FLOW (see MASS DIVIDED BY TIME Spectic Entropy
or VOLUME DIVIDED BY TIME) Thermd Conducivity
FORCE Thermd Diffusivity

Themd Insulance
Themd Redstance
Thermd Resstivity



LENGTH PRESSUR or STRESS (FORCE
DIVIDED BY AREA)

LIGHT

MASS and MOMENT OF INERTIA RADIOLOGY

MASS DENSITY (ses MASS DIVIDED SPEMD (see VELOCITY)
BY VOLUME)

MASS DIVI DED BY AREA STRESS (se2 PRESSURE)

MASS DIVI DED BY CARACITY TEMPERATURE

(see MASS DIVIDED BY VOLUME)
MASS DIVIDED BY LENGTH

TEMPERATURE INTERVAL

TIME
MASS DIVI DED BY TIME
(includes FLOW) TORQUE (see MOMENT
OF FORCE)

MASS DIVIDED BY VOLUME

(includes MASS DENSITY and VELOCITY (includes SPEED)

MASS CONCENTRATION) VISCOSITY, DYNAMIC
MOMENT OF FORCE or TORQUE VISCOSITY, KINEMATIC
MOMENT OF FORCE or TORQUE, VOLUME (includes CARACITY)

DIVIDED BY LENGTH VOLUME DIVIDED BY TIME
PERMEABILITY (includes FLOW)

POWER WORK (see ENERGY)

In Secs 8 and 9, the units in the left-hand columns are written as they are often used
customaily; the rules and style conventionsrecommeded in NIST SP 811 anot necessely obseved.
Further, mary are obolete and sorne are naot consstent with goad technicad practice The corre-
spanding units in the center columns are however, written in accordane with the rules and style
conventions recommeaded in NIST SP 811.

5 Factor for converting motor vehide efficiency

The efficiengy of motar vehidesin the United States is commony expressd in miles per U.S.
gallon, whilein most othe countriesit is expresse in liters per one hundred kilometersTo convert
fuel econony stated in miles per U.S. gallon to fuel consumpbn expressd in L/ (100 km), divide
235.25 by the numeical value of the sated fuel econony. Thus 24 miles per gallon correspods to
9.8 L/(100 km).

6 U.S survey foot and mile

The U.S. Metric Law of 1866 gawe therelaionshp 1 m =39.37 in (in is the unit symbol for the
inch). From 188 until 1959 the yard was defined as being exactly equd to (3600/3937) m, and thus
the foot was defined as being exacly equd to (1200/3937) m.

In 1950 the definition of the yard was changé to bring the U.S. yard and the yard used in other
countriesinto agreemat. Sincethen theyard hasbeean defined asexacty equd to 0.9144 m, and thus
the foot has bean defined as exacly equd to 0.308 m. At the sanetime it was decidal tha any data
expressd in feet derived from geodett suveys within the United States would continue to bea the
relaionshp asdefined in 1893 namdy, 1 ft = (1200/3937) m (ft isthe unit symboal for the foot). The
nane of thisfootis“U.S. suivey foot,” while the name of the new foot defined in 195 is i nterna-
tiond foot.” The two are related to ead othea through the expresgon 1 internaional
foot = 0.99 998 U.S. sumvey foat exacty.



In Secs 8 and 9, the factors given are bas@ on the internaiond foot unless otherwise
indicated Usess of this table nay also find the following summaiy of exad relaionshigs helpful,
where for convenience the symbolsft and mi, that is, ft and mi initalic type, indicaethat itisthe U.S
sunvey foat or U.S survey miletha ismeant rathe than theinternationd foot (ft) or internaiond mile
(mi), and whete rd is the unit symbol for the rod and fur is the unit symbol for the furlong.

1ft=(1200/3937 m
1ft=0.308m

1ft=0.99 998 ft

1rd, pole, or perch =163 ft

40 rd = 1fur = 660 ft

8fur =1U.S suwvey mile (alo caled “ gatue mile”) = 1 mi = 5280 ft
1 fatham = 6ft

linternaiond mile = 1mi = 5280 ft
272 1/4ft?=1rd?

160 rd?= 1 acre =43 560 ft 2

640 acre = 1mi?

7 Rulesfor rounding numbers and conver ted numerical values of quantities

Rulesor rounding numbersare discussd in1SO 31-0. ANSI/IEEE Std. 268-1992
givesrulesfor rounding the converted numeical values of quantitieswhose values expressd in units
that are nat acceptd for use with the Sl (primarily cussomay or inch-pound units) are converted to
values expressd in acceptale units The principd rules for rounding numbers are given in
Sec 7.1, and the bast principle for rounding converted numeica values of quantities in
Sec 7.2 The cited references should be consultel for addiiond details.

7.1 Rounding numbers

To repla@ anumber having agiven number of digits with anumber (called the rounded number)
having asmaler number of digits, one may follow thes rules:
(1) If thedigitsto bediscarde beghn with adigit lessthan 5, the digit precedirg the 5isnat changed.
Example: 6.974 951 5 rounded to 3 digitsis 6.97

(2) If thedigitsto be discardel begh with a 5and at least one of the following digitsis greate than
0, the digit precedig the 5is increasd by 1.
Examples: 6.974 951 5 rounded to 2 digitsis 7.0

6.974 951 5 rounded to 5 digits is 6.9750
(3) If thedigitsto bediscarde begn with a 5and all of the following digitsare O, the digit preceding
the 5isunchangdif itiseven and increasd by 1if itisodd (Note tha thismearstha thefina digit
is always even.)
Examples:  6.974 951 5 rounded to 7 digits is 6.974 952

6.974 950 5 rounded to 7 digitsis 6.974 950



7.2 Rounding converted numerical values of quantities

The use of the factors given in Secs 8 and 9 to convert values of quantities was demon-
grated in Sec 3. In most casethe produd of the uncawerted numeical value and the factar will
be anumeical value with a number of digits that exceed the number of significant digits (see
Sec 9) of the uncawerted numeica value Prope converdgon procedue requires rounding this
converted numeical value to the number of significant digits that is consgstent with the maximum
possble rounding errar of the uncaverted numerical value.

Example: To expres the value | = 36 ft in meters use the factar 3.048 E—01 from Sec B.8 or
Sec B.9 and write

| =36 ft X 0.308 m/ft=10.978B3m =110m.

Thefina result | =11.0 m, isbasel on the following reasoningThe numeical value “36’ ' hastwo
significant digits, and thus arelaive maximum possble rounding errar (abbeviated RE in thisGuide
for simplicity) of + 0.5/36 = = 1.4 % becausit could hawe resultel from rounding the number 35.5,
36.5 or any number between 355 and 36.5 To be congstent with this RE, the converted numerical
value “10.9728” isrounded to 110 or three significant digits becaue the numbe 110 has an RE
of +£0.06/110 = * 0.45 %. Although this = 0.45 % RE is one-third of the = 1.4 % RE of the un-
converted numeical value “36,”" if the converted numeical value “10.9728” had
been rounded to 11 or two significant digits, informaion contained in the uncawerted
numeical value “36’ " would have been logt. Thisis becaus the RE of the numerical value “11’’ is
+ 05/11= * 45 %, which is three times the = 1.4 % RE of the uncawerted numeica value
“36."" Thisexampge therdore showstha when sdecting the number of digitsto retan in the numer-
ical value of a converted quantity, one must often choo® betwveen discardirg informaton or provid-
ing unwarranted informaion. Considerabn of the end use of the converted value can often help one
decice which choice to make.

Note:  Conside tha one had been told initially tha the value | = 36 ft had been rounded to the
nearest inch. Then in this case since | is known to within £ 1in, the RE of the numeical
value “36'" is = 1in/(36ft X 12in/ft) = = 0.23%. Although this is les than
the = 0.45 % RE of the number 11.0Q itiscompardletoit. Therdore theresut | =110 m
is dill given as the converted value (Note tha the numerical value “10.97"" would give
excess$ve unwarranted information becaus it has an RE that is onefifth of = 0.23 %.)



8 Factorsfor units listed alphabetically

Factois in boldface are exact

To convert from to
abampes........... s AMPER (A) it 1.0
aboulomb ... coulomb (C) .o 1.0
abfara.............. farad (F) . oooie 1.0
abhemy ... hery (H) oo 1.0
abmbo.........o SIEMES (S) ..ottt 1.0
abohm. ... QM () oo 1.0
abvolt ... MOIE (V) e 1.0
acceeraton of free fall, gandard (gn).............. mete per secad squared (M/s?) ............. 9.806 65
acre (basel on U.S. suwey foot) .................. square mete (MA).......c.oovneeineeannens. 4.046 873
acre foot (basel on U.S. sunvey foot)® ............. cubicmete (M) ... 1.233489
amperehour (A -h) ... coulomb (C) ..ovvviei 3.6
Angarom (A). ... mete (M) ... ..o 1.0
Angatrom (A). ... NANOMEtB(NM). . ... 1.0
A€ (B) +evr et squar mete (M?)........oooeeenieineenn... 1.0
astronomicd unit (AU). ........coooviiiiiiies MEtE (M) ..t 1.4%979
atmospherestandad (atm). ... PaSCA(PA).......veiii 1.01325
atmospherestandad (atm). ... kilopasch(kPa)..........ccoviiiiiiiiiiinn.. 1.01325
atmosphergtechnicd (at)lo ......................... PasCh(Pa)........covvvieiii 9.806 65
atmosphergtechnica(at)*®........................ kilopascl(kPa)..........c.covvviviiiiiiniin! 9.806 65
bar(ban.......oooiii PasCA(Pa).......cooveiii 1.0
ba(an......c.coovi kilopasca(kPa). ..o, 1.0
Ban (b) ..o squaremete (M).........ooeeineiieeann... 1.0
barré [for petroleum 42 gallons (U.S.)](kbl) ....... cubic mete (M) .........cooviiiiiii. 1.58 873
barréd [for petroleum 42 gallons (U.S.)](kbl) ....... Bter (L) .o 1.58 873
DIOt (Bi)...vveeee e AMPEE (A) Lot 1.0
British therma unit;r (Btur)L ... JOUIE (D). et 1.0% 056
British thermal unity, (Btug)™ ... ... .....ooetnt e JOUIE (F) e 1.054 350
British thermd unit (mean) (Btu) .................. Joule (). 1.0% 87
British thermd unit (39°F) (Btu) .................. Joule () ..o 1.0 67
British thermd unit (59°F) (Btu) .................. joule (J) ..o 1.054 80
British thermd unit (60 °F) (Btu) .................. J[o8 = ) 1.054 68
British thermd unitr foot per hour square foot degree Fahrenheit

[Btur - ft/(h - 2 °F)] oo watt per mete kelvin [W/(m - K)]............ 1.7 735
British thermd unity, foot per hour square foot degree Fahrenheit

[Btug - ft/(h - ft2 - °F). ..o watt per mete kelvin [W/(m - K)]............ 1.70577
British thermd unit,r inch per hour square foot degree Fahrenheit

[Bturr - in/(h-ft2 - °F)] ..o wat per mete kelvin [W/(m - K)]............ 1.4 279
British thermd unity, inch per hour square foot degree Fahrenheit

[Btug - in/(h - ft2-°F)] ..o wat per mete kelvin [W/(m-K)]............ 1.441 314
British theremd unitr inch per secad square foot degre Fahrenheit

[Bturr - in/(S- ft2-°F)] oo watt per mete kelvin [W/(m - K)]............ 5.1 204
° See Sec 6.

10 One technic atmosphee equals one kilogramforce per square centimete (1 at = 1 kgf/cm?).

Multi ply by

E+01
E+01
E+09
E—-09
E+09
E-09
E—-08
E+00
E+03
E+03
E+03
E-10
E-01
E+02
E+11
E+05
E+02
E+04
E+01

E+05
E+02
E-28
E-01
E+02
E+01
E+03
E+03
E+03
E+03
E+03
E+03

E+00

E+00

11 TheFifth Internaiond Conferene on the Propeties of Steam (London Juy 1956 defined the Internaiond Table caorie as4.1868 J. There-
fore the exadt converson facta for the Internaiond Table Btu is 1.05 055 852 62 kJ. Note tha the notaton for Internaiond Table usel in this
listing is subscipt “I T” . Similarily, the notaton for thermochemichis subscipt “th.”’ Further, the thermochemichBtu, Btuy, is basel on
the theemochemicacdorie, cdy,, where cdy, = 4.184 J exacty.



To convert from to Multi ply by

British thermd unity, inch per secand square foot degre Fahrenheit

[Btug - in/(S- ft2-°F)] oo watt per mete kelvin [W/(m - K)]............ 5.18732
British thermd unitr per cubic foot
Btur/ftd). joule per cubic mete (I/m®).................. 3.75895
British thermd unity, per cubic foot
Btun/f). oo, joule per cubic mete (/Mm% .................. 3.7 403
British thermd unitr per degree Fahrenheit
(BEUIT/OF) e joule per kelvin (J/K) ... 1.8®101
British thermd unity, per degree Fahrenheit
(BtUn/ F) . e joule per kelvin (J/K) ......ocooiiiiiiiiiian 1.897 830
British thermd unit; per degre Rankine
(BEUT/®R) e joule per kelvin (J/K) ...oooovviiiiiii e 1.89101
British thermd unity, per degre Rankine
(BtUn/®R) v joule per kelvin (J/K) ..ooovevieii e 1.897 830
British thermd unitr per hour (Btuir/h)........... Watt (W) oo 2.9 711
British thermd unity, per hour (Btun/h)............ Watt (W) .o 2928751
British thermd unitr per hour square foot degree Fahrenheit
[Btur/(h-ft2-°F)]......ooviiie e en. ... Walt per square mete kelvin
2L G ) P 5.678 263
British thermd unity, per hour square foot degree Fahrenheit
[Btun/(h- ft2-°F)] .........oooieie oot .... Walt per square mete kelvin
[W/IM? - K)o, 5.674 466
British thermd unity, per minute (Btug/min) ... .. watt (W) .o 1.757 250
British thermd unitr per pound (Btuir/1b)......... joule per kilogram (J/Kg) ......ovviiniiin 2.326
British thermd unity, per pound (Btugw/1b) ......... joule per kilogram (J/KQ) ......ovviiviiinnn 2.324 444
British thermd unitr per pound degree Fahrenheit
[Btuir/(Ib - °F)] oo joule per kilogram kelvin (J/(kg - K)]......... 4.1868
British thermd unity, per pound degree Fahrenheit
[Btumn/(Ib - °F)] oo joule per kilogram kelvin [J/(kg - K)]......... 4.184
British thermd unitr per pound degree Rankine
[Btur/(Ib-°R)] oo joule per kilogram kelvin [J/(kg - K)]......... 4.1868
British thermd unity, per pound degree Rankine
[Btun/(Ib - °R)] . oo joule per kilogram kelvin [J/(kg - K)]......... 4.184
British thermd unitr per secad (Btuir/s)......... watt (W) .o 1.0% 056
British thermd unity, per secand (Btu/s) ......... watt (W) .o 1.054 350
British thermd unitr per secand square foot degree Fahrenheit
[Btur/(s- ft2-°F)] ......ooiiii oot Walt per square mete kelvin
[W/IM? - K)o, 2.044 175
British thermd unity, per secaond square foot degree Fahrenheit
[Btun/(s- ft2-°F)] ...oovviiie e on ... Walt per square mete kelvin
W K)o 2.04 808
British thermd unitr per square foot
Btur/ft?) oo joule per square mete (J/m?)................. 1.1%5 653
British thermd unity, per square foot
(BtUn/ft3) .o, joule per square mete (I/m?)................. 1.134893
British thermd unitr per square foot hour
[Btur/(fF2-h)] oo watt per square mete (W/m?)................ 3.154 591
British thermd unity, per square foot hour
[Btun/(Ft2 - h)]. .o watt per square mete (W/m?)................ 3.12481
British thermd unity, per square foot minute
[Btugn/(fFt2-min)] ..o watt per square mete (W/m?) ................ 1.891 489
British thermd unit; per square foot secad
[(BtuT/ (2 S) .o watt per square mete (W/m?) ................ 1.15 653
British thermd unity, per square foot secad
[Btun/(Ft2 - S)] oo watt per square mete (W/m?) ................ 1.134893

British thermd unity, per square inch secand
[Btun/(IN% - S)] et watt per square mete (W/m?)................ 1.634 246
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To convert from to Multi ply by

bushé(U.S) (BU) ... cubic Metg (M) ... 3.52907
bushé (U.S)(bu) ... ter (L) et 3.523907
cdoﬂen(cah)ll ................................... Joule (J) .o 4.1868
caorien (Caly) ..o JOUIE (J) oo, 4.184
cdorie(cal) (mean ........covvvieiiiiiiiiii s JOUIE (J) . e 4.19002
caorie (15°C) (CA15) -+ vvvvnreiriiiiiia e joule (J) .o 4.18% 80
caorie (20°C) (Ca20) -« vvvnverieiiiii i JOUIE (J) . v 4.18190
cdorigr, kilogram (nl,rtrition)12 ..................... JOULE (J) . e 4.1868
caoriey, kilogram (nutrition)?.................... JOUIE () oo 4.184
cdorie (mean) kilogram (nutrition)12 .............. JOUIE (J) e et 4.19002
cdoriey, pe centimete secad degre Celsius

[caln/(cm=-s-°C)] ..vvieiei i WLt per mete kelvin [W/(m - K)]............ 4.184
cdorier pergram (calt/g). ..., joule per kilogram (J/KQ) .......ovvevriniinnn 4.1868
cdorien per gram (Cakn/Q) ..o v joule per kilogram (J/Kg) .......ovveviiniinnn 4.184
cdorier per gram degre Celsius

[calr/ (@ C) e joule per kilogram kelvin [J/(kg - K)]......... 4.1868
cdoriey, per gram degre Celsius

[cakn/( - C)l oeereee e joule per kilogram kelvin [J/(kg - K)]......... 4.184
cdorier per gram kelvin[calit/(g - K)]............ joule per kilogram kelvin [J/(kg - K)] ........ 4.1868
cdorien per gram kelvin [calwn/(9 - K)] ..ottt joule per kilogram kelvin [J/(kg - K)] ........ 4.184
cdorie, per minute (caky/min)...............n watt (W) oo 6.973 333
cdoriey, per secad (cakn/S)......ovviiiiiiii Watt (W) .o 4.184
cdorie, per square centimeta (cak,/cm?).......... joule per square mete (I/M?)................. 4,184
cdoriey, per square centimete minute

[cakn/(Cm? - min)] ..o watt per square mete (W/m?) ................ 6.973333
cdoriey, per square centimete secad

[cakn/(CMP - S)] o v watt per square mete (W/m?) ................ 4.184
candela per squareinch (cd/in® ................... candela per square mete (cd/m?............. 1.55 003
Caraf MENC ..ot kilogram (Kg) ......ovvvieii s 2.0
Caraf MENC ..ottt (o[- 111 () I 2.0
catimete of mercuy (0 °C)l3 ...................... PaSCh(Pa). ... o 1.3 22
catimete of mercuy (0 "C)13 ...................... kilopasch(kPa)..........coviiiiiiiiiiinn.n. 1.33822
centimete of mercuy, conventiond (cmHg)13 ....... PasCa(Pa)........coovvieiiii 1.3 224
centimeter of mercury, convertional (cmHg)*S..... .. kilopasch(KPa)...........ovvvieeeenenannen, 1.3 224
centimete of water (4°C)*3 ... PASCA(PE) . ...\t 9.805 38
catimete of wate, conventiond (cmH20)13 ........ PaSCR(Pa). ... et 9.806 65
CatiPOISE(CP) .« e pascasecad (Pa“9)........ccovvviiiniinnenn. 1.0
CatISOKES (CSX) .+ v vveeee e mete squared per secad (M%/9).............. 1.0
chai (basel on U.S. suvey foot) (ch)®............ N A (1) PO 2.011 684
circular Ml ..o squar mete (M?)......o.ooeeiiineineanne.n. 5.067 075
circularmil....... square millimeter (mmé)...................... 5.067 075
ClO e square mete kelvin per watt (m? - K/W)..... .. 1.55
cord (128Ft3) .. ..o cubic mete (M®) ............... 3.624 556
cubic foot (F%) ... cubicmeta (M3)........ooooiiiiiiii. 2.831 685
cubic foat per minute (ft3/min) .................... cubic mete per secod (M/9)................ 4719474
cubic foot per minute (ft3/min) ................... liter per secad (L/S)...ovevnneiiiiiaiaen, 4.719474
cubic foot per secad (ft3/s) ................ois. cubic mete per secad (M*/9)................ 2.831685
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2 The kilogram cdorie or “large cdorie” is an obolete term usel for the kilocdorie, which is the cdorie usal to expres the energy content

of foods However, in practice the prefix “ki 10" is usualy omitted.

13 Converson factors for mercury manomete pressue units are calculatel using the standard value for the accderaton of gravity and the
densty of mercuy at the stated temperatureAdditiond digits are not justified becaus the definitions of the units do not take into acount the
compressibiliy of mercuy or the chang in densty cause by the revised practicd temperatue scde, ITS-9Q Similar commaents also apdy
to wate manomete pressue units Convergon factors for conventiond mercuy and wate manomete pressue units are base on

180 31-3.



To convert from to Multi ply by

cubicinch (N .o cubic metg (M) ....ovveieei i 168706 E-05
cubic inch per minute (in*/min).................... cubic mete per secod (M/9)................ 2731177 E-07
cubicmile (Mi®)............o cubic mete (M) . ... 4168182 E+09
cubicyard (yd®) ... cubic mete (M) . ........oocooiiii 7.646549 E-01
cubic yard per minute (yd®/min) ................... cubic mete per secad (M/9)................ 1.274258 E-02
CUD (U S) et cubicmetg (M3).....oooviiii i 2366882 E-04
CUP(U.S) et fiter (L) .o 2.366 882 E-01
CUP (U.S) e milliliter (ML) ..ot 2.366 882 E+02
CUME (CI) e bequerd (BQ)........ccooovviiiiii 3.7 E+10
darCy®. .o mete square (M) ........ooviiinieiinnnn, 9.880233 E-13
day (d) ..o SECOM (S) .+ v et 8.64 E+04
day (sideread)..........oovviiiiiiii S=Tol) o ) 8.616 409 E+04
debye (D) ..o coulombmetg (C-m) .........cooviviiinnnn 3.3% 641 E-30
degree (Aande) (7).« vvveeiii radian (rad) . .....ovvieei e 1.745 329 E-02
degree Celsius (temperaturg(°C).........ovevvnn.s KelVin (K)o T/K=1/°C+273.15
degree Celsiws (temperatue interval) (°C) ......... kelvin (K)...oooe 1.0 E+00
degre centigracle(temperature])6 .................. degre Celsils (°C)....oovvvveiiviieinenn. ... 1/°C = t/deg cent.
degre centigracke (temperatug inter\/al)16 .......... degr@ Celsits (°C) .. vvvvveiieiiii e 1.0 E+00
degree Fahrenhdi (temperaturg(°F)............... degre@ Celsits (°C) ..o vvvieiiiii i t/°C =(t/°F — 32)/1.8
degree Fahrenhdi (temperaturg(°F)............... kelvin (K). oo T/K = (t/°F +459.6%/1.8
degres Fahrenhei (temperatue intenval) (°F) ...... .. degree Celsitt (°C) . .ovvvvneeiin i 5.5% 556 E-01
degres Fahrenhei (temperatue inteval) °F) ........ kelvin (K)...ooooe 5.5% 556 E-01
degre Fahrenhdi hour per British thermd unitr

CF-R/BWT) .« oo kelvin per watt (KIW).......oooviiiiiiiiiii 1.8%634  E+00
degree Fahrenhdi hour per British thermad unity,

CF - N/BtUh) . oo kelvin per watt (KIW).......coooiiiiiiiiiiin 1.8%6903 E+00
degree Fahrenhdi hour square foot per British thermd unitr

(=R R 1 1= (T P square mete kelvin per watt (m? - K/W) ...... 1.761102 E-01
degree Fahrenhei hour square foot per British thermd unity,

(CF R f2/BtUm) .o oveeeeeee e square mete kelvin per watt (m? - K/W) ...... 1.7€2280 E-01
degree Fahrenhei hour square foot per British thermd unitr inch

[°F-h- f2/(Btur - in)] ..o mete kelvin per wat (m- K/W) ............. 6.9 472 E+00
degree Fahrenhei hour square foot per British thermd unity, inch

[°F - h- ft2/(Btup - iN)] ..o mete kelvin per wat (m- K/W) ............. 6.938 112 E+00
degree Fahrenhdisecad per British thermd unitr

CF - S/BIUT) .« e e et kelvin per watt (K/IW) ... 5.266 651 E-04
degree Fahrenhdisecad per British thermd unity,

(CF = S/BtUM) -« v vt kelvin per watt (KIW).......coooiiiiiiiiiiiin 5280175 E-04
degr@e Rankne (°R) .........coviviiiiiiiiiiiaen. Kelvin (K). ..o T/K=(T/°R)/1.8
degre Rankine (temperatug intenval) °R) ......... kelvin (K)o 5.5% 556 E-01
dener .. kilogram per mete (kg/m) ..................s 1111111 E-07
dener .o granpemete (g/M) ...ooiiiii i 1.111111 E-04
dyne (dyn) . .ovee e nNEeWton (N) ..o 1.0 E-05
dyne centimeter (dyn-cm)...........oiiiiiiiinn nevtonmete (N-m)..........oooviiiinn. 1.0 E-07
dyne per square centimeter (dyn/cn?) ............. PasCh(Pa)........covveieiiiii 1.0 E-01
electronvolt (V) ...oviii i JoUE (J) . 1.6@177 E-19
EMU of capacitane(abfaradl..................... farad (F) ..o 1.0 E+09
EMU of current (abamperg...........cooviiiii AMPEE (A) i 1.0 E+01
EMU of eledric potattial (abvolt) ................. VOIE (V) e 1.0 E-08
EMU of inductane (abhemy) ..................... herry (H) oo 1.0 E-09

14 The exaa converson factar is 1.638 706 4 E—05.
15 The darqgy is a unit for expressimg the permeabilty of porous solids, not area.
16 The centigrack temperatue scde is obolete the degre centigrace is only appioximatdy equd to the degre Celsius.



To convert from to Multi ply by

EMU of resstane (abohm) .............coovvviin oM () oo 1.0
Ll o N L PN Joule (J) .o 1.0
ergper secod (Erg/9)....ovvvviiiniineine WAt (W) o 1.0
erg per square centimete secad

[LobrkSLrul/(CmP - S). .o watt per square mete (W/m?) ................ 1.0
ESU of capacitane (statfarad..................... farad (F) ....coovei 1.112 650
ESU of currat (Satamperg............cooveinnnn AMPEE (A) e 3.33%641
ESU of eledric potattial (statvolt) ................. VOIE (V) e 2.997 925
ESU of inductane (sathemy) ..................... herry (H) oo 8.987 552
ESU of regstane (satohm). ... OhM () oo 8.987 552
faracy (bas@loncarban12) ................... ... coulomb (C) ..o 9.648 531
fatham (basel on U.S. suvey foot)9 ............... MEtd (M) ..o 1.88804
fermi ..o meted (M) . ..o 1.0
fermi ..o femtomete (fm) ..., 1.0
fluidounaee (U.S) (fl0z).........cooviiiniiiiinn. ol cubicmeta (M3)........oocoiiiiiiiiie. 2.957 353
fluidounaee (U.S) (floz)...........cooevviiinnn. milliliter (ML) .....ooovi 2.957 353
fOOt (Ft) «oe e metd (M) . ... 3.048
foat (U.S. suwey) (ft)9 ............................ metg (M) . ... 3.048 006
footcandle. .........ooiiii TUX (IX) ©ee e 1.07% 391
footlambert. ... candela per square mete (cd/m?)............. 3.426 259
foot of mercury, conventiond (ftHg)3............. PASCA(PE) . ...\ttt 4.083 666
foot of mercuy, conventiond (ftHg)13 ............. kilopasch(KPa).........ccoouviiiiiiiiiiin. 4.063 666
foot of wate (392°F)™ ... o] PASCR(PA) . .. e e 2.9898
foot of wate (392°F)* ... KilopasCR(KPE). .. ... oo 2.9898
foot of water, conventiond (ftH,0)'3.............. PASCA(PE) . ...\ e 2.98 067
foot of water, conventiond (ftH,0)'3.............. kilopasch(KPa).........c.ovvvireeeanannnn, 2.98 067
foot per hour (ft/h). ... mete per secad (M/S) ... ovvvviiiiiiiinnnn 8.466 667
foot per minute (ft/min) .....................o... s mete per secad (M/S).....ovvviiiiiiinnnnn 5.08
foot per secad (ft/S).......ovvvieiiii it mete persecad (M/S)......oovviiiiiininnn 3.048
foot per secand squared (ft/S?) ..................... mete per secod square (M/SD).............. 3.048
footpoundal. ..., Joule (J). v 4.214011
foot pound-force (ft - Ibf) ...l JOUIE (J) . v 1.3% 818
foot pound-force per hour (ft - Ibf/h)............... watt (W) .o 3.765 161
foot pound-force per minute (ft - Ibf/min) ......... watt (W) .o 2.29 697
foot pound-force per secand (ft - Ibf/s) ............ Watt (W) oo 1.3% 818
foot to the fourth power (ft9%7.................... mete to the fourth power (m%) ............... 8.6 975
franklin (Fr). ... coulomb (C) ..o 3.33%641
gal (Gal) ..o mete per secad squared (M/SY). ............. 1.0
gallon [Canadia and U.K. (Imperial)] (gal) ........ cubic mete (M) . .......cooiiiii i 4.546 09
gallon [Canadia and U.K. (Imperial)] (gal) ........ Hter (L) ..o 4.546 09
gallon (U.S)(@al)......covvvivnieiiiiiiieien cubic meta (M3)........oooviiiiiiiiie. 3.786 412
gallon(U.S)(gal).....oovvnviiniiiiiiie e =T (0 3.78% 412
gallon (U.S) perday (gal/d).........covvnieniiinn cubic mete per secad (M3/9)................ 4.381 264
gallon (U.S) perday (gal/d).........cccvivvniiinn liter persecad (L/S)...oooevvneniiiiienn 4.381 264
gallon (U.S) per horsepwer hour

[gal/(hp-h)] e cubic mete per joule (M3/J).................. 1.410 089
gallon (U.S) per horsepwer hour

[gal/(hp-h)] oo liter perjoule (L/J)...vvvvieii e, 1.410 089
gallon (U.S) per minute (gpm)(gal/min) .......... cubic mete per secad (M*/9)................ 6.3 020
gallon (U.S) per minute (gpm)(gal/min) .......... liter persecad (L/S)...ovevvneeiiiieiaenn, 6.3 020

17 This is a unit for the quantity secaxd moment of area which is sometims caled the “moment of secton” or “area moman of

inertia” of a plane secton about a specfied axis.
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To convert from to Multi ply by

Fo7= V4] 0= 1 () P tESB(T) voee e 1.0 E-09
QAUS (GS G) + .o tesB(T) oo 1.0 E-04
gilbert (Gi)...ove ampee (A) ..o 1957 747 E-01
gill [Canadia and U.K. (Imperial)] (gi) ........... cubic mete (M) . ..........coiiiii 1.420 653 E-04
gill [Canadia and U.K. (Imperial)] (gi) ........... Hter (L) ..o 1.420 653 E-01
Gill (U.S) (Q1) .o cubic metg (M) ....ovviiie i 1182941 E-04
Gill (U.S)(g1) e ter (L) .o 118941 E-01
gon (aloo caled gradg (gon)......ovvvvvvevnninnn radian (rad) ........ooveieiiii i 1.570796 E-02
gon (aloo caled gradg (gon).......covveieeniinnn degre (ande) (°) «.evvveiiei 9.0 E-01
Orain (N ... vveeee e Kilogram (K@) ........oovviiiiii s 6.4 891 E-05
Fo 2= L T (o [ PSR milligram (Mg) ..o 6.47 891 E+01
grain per gallon (U.S) (gr/gal) ............cooeiiin kilogram per cubic mete (kg/m®) ............ 1.711 806 E—-02
grain per gallon (U.S) (gr/gal) ...........coviiiin milligram per liter (mg/L).........coooviinnen 1.711 806 E+01
gramforce per square centimeter (gf/cm?)......... PasCh(Pa)........covveieiii i 9.806 65 E+01
gram per cubic centimete (g/cm®) ................ kilogram per cubic mete (kg/m%) ............ 1.0 E+03
hectare (N@) .....vveee e squar mete (M?)........coeeniineineannn.n. 1.0 E+04
horsepwer (550 ft - Ibf/s) (hp) ....oovvveniein Watt (W) oo 7.4% 999 E+02
horsepwer (boiler) ... watt (W) .o 9.8M 50 E+03
horsewer (Eledric)..........ccooovviiiiiiiina.s Wt (W) oo 7.46 E+02
horsewer (METriC). .......ovvviieiiiiineaes Watt (W) e 7.3%4 988 E+02
horsewer (U.K.) ..o Watt (W) .o 7.4570 E+02
horsewer (Wateh..........c.cooviiiiiiiiiiiaennnn Watt (W) oo 7.46043 E+02
hour (N)......oooe SECOM (). e et 3.6 E+03
hour (siderea) ............ooviiiiiiiiiiii SECAA ().t vttt 3.590170 E+03
hundredwveight (long 1121b)..............covvne kilogram (K@) .....oovvieieii s 5.08 235 E+01
hundredveight (shat, 1001b).................... . kilogram (K@) ...........ccoviiiiiiiiiee. ... 453924 E+01
iNCh(in).......ooiiii s mete (M)......ooviiii 2.54 E-02
inch (in)......oooooo centimete (CM) ... 2.54 E+00
inch of mercury (32°F)*3. ... PASCA(PE) . ...\ 3.3%38 E+03
inch of mercuy (32 °F)13 .......................... kilopasch(kPa).........ccovviiiiiiiiiiinns 3.3% 38 E+00
inch of mercuy (60 °F)13 .......................... PasCh(Pa)........covveiiiii 3.3 85 E+03
inch of mercuy (60°F)*3.......................... KilopasCR(KPE). .. ... oo 3.3%85 E+00
inch of mercuy, conventiond (ian)13 ............ PASCA(Pa) ... et 3.3% 389 E+03
inch of mercury, conventiond (inHg)*>............ kilopasch(KPa)...........oeoveneeenananinss 3.3%389 E+00
inch of wate (392 °F)13 ........................... PASCA(PA).......veeii 2.490 82 E+02
inch of water (60°F)™3. .. ... ... PASCR(PA) . .. oo 2.4884 E+02
inch of water, conventiond (inH0)'3............. PASCR(PE) . ... e e 2490889  E+02
inch persecad (in/s).........covvvvviiiinnnnn. mete persecod (M/S).....oovieiiiinennnnn 2.54 E-02
inch per secad squared (in/s?) .................... mete per secod squared (M/SD).............. 2.54 E-02
inch to the fourth power (in)*"................... mete to the fourth power (M%) ............... 41&314 E-07
Kaysa (K) .o reciprocamete (M™) ....................... 1.0 E+02
Kelvin (K) ..o degre&@ Celsits (°C) . ..vvveeeeeiiiiiaeeen s t/°C=T/K — 273.15
kilocdorigr (kcakr) ......ovvvviiiii s joule (J). e 4.1868 E+03
kilocdorien (KCakn) «...ovvneeniiiiiii e JOUI (J) . e 4.184 E+03
kilocdorie (mean (kcal) .............coooiiiiit) JOUIE (J) . v 4.19002 E+03
kilocdoriey, per minute (kcak,/min) ............... Wat (W) oo 6.973333 E+01
kilocdoriey, per secad (kcakn/s) «....ovvvieinnnns Watt (W) oo 4.184 E+03
kilogramforce (Kgf) .........cooiiiiiiiiit newton (N) ..o 9.806 65 E+00
kilogramforce mete (kgf - m)..................... nevtonmete (N-m)..........ooviiiinenn. 9.806 65 E+00



To convert from to Multi ply by

kilogramforce per square centimeter

(KGF/CMP). PASCA(PA) . ...t 9.806 65 E+04
kilogramforce per square centimeter

(KOE/CMD) . KilopasCA(KPa). ..o 9.806 65 E+01
kilogramforce per square mete (kgf/m?.......... PASCA(PA) . ... 9.806 65 E+00
kilogramforce per square millimeter

(KO MMA) . PASCR(PR) ... et 9.806 65 E+06
kilogramforce per square millimeter

(ROF/MM2) . megapasch(MPa) ..., 9.8 65 E+00
kilogramforce secand squared per meter

(KOF = S2IM). Kilogram (KQ) . .....oveeeeeeeeaeeae e 9.806 65 E+00
kilomete per hour (km/h) .............ccooiiiiiin. mete per secamd (M/S) . ..vvvveiiiiiiin 2777778 E-01
kilopand (kilogramforce (Kp) .........covvvvinnnn NeWton (N) ... 9.806 65 E+00
kilowatt hour (KW - h) .....coooviiiinnnjoule(J) e 3.6 E+06
kilowatt hour (KW - h) ... megajoule (MJ) ... 3.6 E+00
kip (1 kip=10Q1bf) .....ccoveiiii Newton (N) ... 4.448 222 E+03
kip (1 kip=10@ Ibf) ... kilonewton (KN) ..o 4.448 222 E+00
kip per square inch (ksi) (kip/in?.................. PaSCA(PA) .. ..ot 6.8% 757 E+06
kip per square inch (ksi) (Kip/in®.................. kilopascl(KPa)..........ccovvviviiiiiiniin! 6.8% 757 E+03
kna (nauticd mileperhour)................cooee mete per secad (M/S) .. .oovvvieiiiiiiinnnn 5.144 444 E-01
lambert™ .. candela per square mete (cd/m?............. 3.18 099 E+03
langey (Calm/cm?) ..o joule per square mete (/M) ................. 4.184 E+04
light year (Ly)*® ... et (M) ..o 9.46073 E+15
liter ()20, .. e cubic mete (M) . .......cooiii i 1.0 E-03
lumen per square foot (Im/ft?) ..................... TUX (IX) e 1.07% 391 E+01
maxwell (MX) ... webe (Wh)......ooooi 1.0 E-08
MRO .. SIEMEB(S) .o 1.0 E+00
MICTOINAN ... Metd (M) ..o 2.54 E—-08
MICTOINAN ... micromete (M) ......oenvenieiiii e 2.54 E-02
101103 (0 g I (7 00 1= 2 (1 1) S 1.0 E-06
MUCTON (L) « e e et et o micromete (M) .......veeviiieiiieenies 1.0 E+00
mil (0.00LiN) ... .o Metd (M) ..o 2.54 E—-05
mil (0.00LiN). .. .o millimeter (Mm) ... 2.54 E-02
Mil (@NJE) ... radian (rad) . .....ovvieeiii i 9.817 477 E-04
Mil (@ANE) v degre (%) . ovie 5.625 E-02
mMile (Mi) ..o MEetE (M) .. 1.600 344 E+03
mile (Mi) ... Kilomete (km).........coooiviiiiiins 1.600 344 E+00
mile (basel on U.S. suivey foot) (mi)9 ............. Metd (M) ..o e 1.600 347 E+03
mile (basel on U.S. survey foot) (mi)9 ............. kilomete (km)...........ccooiiiiiiiit 1.600 347 E+00
mile, nautical 22, . ... 001= 2 (1) S 1.852 E+03
mile per gallon (U.S) (mpg) (mi/gal).............. mete per cubic mete (m/m%................ 4.251 437 E+05
mile per gallon (U.S) (mpg) (mi/gal).............. kilomete per liter (km/L).............ooee 4.251 437 E-01
mile per gallon (U.S) (mpg) (mi/gal)22 ............ liter per 100 kilomete (L/100 km) ........ divide 235.25 by number

of miles per gallon

mile per hour (Mi/h) ... mete persecad (M/S)....ooviiviiiiiininn 4.4704 E-01
mile per hour (Mi/h) ... kilomete per hour (km/h).................... 1.600 344 E+00

18 The exad converson factar is 10*/ .

19 This converson factar isbasel on 1d =86 400 s; and 1 Julian century = 36 525 d. (See The Astronomical Alimana for the Year 19%, page
K6, U.S. Government Printing Office, WashingtonDC, 1994).

20| 1964 the Generd Conferene on Weights and Measursreestablishel the nane “liter’ * as aspeci@nanefor the cubic decimeterBetween
1901 and 1964 the liter was slightly larger (1.000 028 dnr®); when one uses high-accurag volume dat of tha time, this fact must be ket in
mind.

2'The value of this unit, 1 nautica mile=1852m, was adoptel by the Firs Internaiond Extraordinay Hydrographic
ConferenceMonacq 1929 under the nane “I nternaiond nautica mile.”

225ee Sec 5.



To convert from to
mile per minute (Mi/min). ...l meta per secad (M/S)...ooveviiiiiiiainnnn 26824
mile per secad (Mi/S).......coovviiiiiiiiiinann.t meta persecad (M/S) . ...oovviiiiiiniinnnn 1.600 344
millibar (mban) ... PasCa(Pa)........ccovvieiiiii i 1.0
millibar (mban ... kilopasch(kPa).........ccovviiiiiiiiinnnnnn 1.0
millimeter of mercury, conventiond (mmHg)*3.... ... PASCA(PE) . ...\ 1.38224
millimeter of water, convertiond (mmH20)13 ........ PaSCA(PA).......oveeiii 9.806 65
MINUE (ANGE) () o v v v radian (rad) ........covvvieeiiiii i 2.908 882
MINUE (MIN) .o SECAM (). v et 6.0
minute (sidereal............coiiii i SECAA (S) v v e eeie et 5.98617
0eIEed (O8) . ..o i e ampee per meteg (A/M)......coiiiiiiiiiiin 7.957 747
ohmcentimete (- CM).......ooeviiniiniinen. o ohmmetg (L-m)........oooiiiiiiiiiiininnnn 1.0
ohm circular-mi per foot ..ol ohmmete (Q-m).......oooiiiiiiiii. 1.682 426
ohm circular-mi per foot ...l ohm square millimeter per meter

(Q-mmm). . 1.662 426
ounce (awirdupas) (02).......ovvveveernennnenn. .l kilogram (K@) .....ovvveiiiiiii i 2.834 952
ounce (avoirdupas) (02). . ....vuvevvineeeneeinnns Ko [: 111 (o) I 2.83 952
ounce (troy or apothecey) (02) ...........ceuvvvnnn kilogram (Kg) ......ooveeiiiiiiii s 3.110 348
ounce (troy or apothecey) (02) .............ovvvnnn (o[ z 10 (¢) I 3.110 348
ounce [Canadia and U.K. fluid (Imperial)]

(F1OZ). e cubicmete (M), 2.841 306
ounce [Canadia and U.K. fluid (Imperial)]

(FlOZ) oo milliliter (ML) .....oovvi 2.841 306
ounce (U.S. fluid) (f102)......coovviiii o cubic mete (M) . ........oooii il 2.957 353
ounce (U.S. fluid) (fl02)........cooeviiiiial millimeter (ML) ......ooiiiiii et 2.957 353
ounce (avoirdupas)Fforce (0zf)..........ccooiiiii newton (N) .....oovie e 2.780139
ounce (avoirdupas)<orceinch (ozf - in) ........... nevtonmete (N-mM)..........coovineinnnn. 7.061 552
ounce (avoirdupds)Fforce inch (ozf - in) ........... millinewton metg (MN - m).................. 7.061 552
ounce (awirdupds) per cubic inch (0z/in%)......... kilogram per cubic mete (kg/m°) ............ 1.720994
ounce (awirdupds) per gallon [Canadia and

U.K. (Imperial)] (0z/gal)........ccovvviniiiinnn kilogram per cubic mete (kg/m®) ............ 6.23% 023
ounce (awirdupads) pe gallon [Canadia and

U.K. (Imperial)] (0z/gal)........ccovvvvviviinnn gramperliter (@/L) ..o, 6.23% 023
ounce (awirdupas) per gallon(U.S)(oz/gal) ....... kilogram per cubic mete (kg/m®) ............ 7.48 152
ounce (awirdupds) pe gallon(U.S)(oz/gal)........ gramper liter (/L) ..o.ovviii e 7.48 152
ounce (awoirdupds) per square foat (0z/ft?)......... kilogram per square mete (kg/m? ........... 3.051 517
ounce (awirdupds) per square inch (0z/in%........ kilogram per square mete (kg/m? ........... 4,39 185
ounce (avoirdupds) per square yard (0z/yd?) ........ kilogram per square mete (kg/m?) ........... 3.390575
PArSE (PO) v veee et e et MEtd (M) ..o 3.0% 678
pedk (U.S) (PK) «ovvoee e cubic mete (M), ... 8.8 768
Pe& (U.S) (PK) « v Bter (L) ..o 8.8(0 768
pennyveight (dwt).........c.oooviiiiiiiiiiis kilogram (K@) ......ovvvieiiiiii s 1.5% 174
pennyveight (dwWt). ... [0z 101 (¢) I 1.5%174
PEM (0°C) ot kilogram per paschsecad square meter

[kg/(Pa s mP)]..coviiiiiiiiien 5.72135
PEM (23°C) i kilogram per pasch secad square meter

[kg/(Pa-s - mP)] ..o, 5.746 25
peminch (0°C) ....covvvvii i kilogram per paschsecad meter

[kg/(Pa-s-m)]....ccovvnvviiiiiniiannnnns 1.45322
peminch (23°C).....coviiiii i kilogram per paschsecad meter

[KQ/(Pa- S M) .ooveeeeeeeiee 1.4 29

Multi ply by

E+01
E+03
E+02
E-01
E+02
E+00
E-04
E+01
E+01

E+01
E-02
E-09

E—03
E-02
E+01
E-02
E+01

E+01
E—-05
E+01
E-01
E-03
E+00
E+03

E+00

E+00
E+00
E+00
E-01
E+01
E-02

E+16
E-03
E+00
E—-03
E+00



To convert from to Multi ply by

phat (ph) ..o JUX (IX) e 1.0 E+04
pica (compute) (1/6 in).......c.ooviivnienniinn..d Metd (M) ..o 4.233333 E-03
pica (compute) (1/6 in).......coovevieiiiinn..sd millimeter (Mm) ..o 4233333 E+00
pica (Printers) ......oouuviiiii e MEetE (M) .. 4.217 518 E-03
Pica (Printers) ...t millimeter (Mm) ... 4.217 518 E+00
pint (U.S. dry) (dry pt).....coooeieieians cubicmete (M) .......ooooiiiii i 5506105 E-04
pint (U.S.dry) (dry pt).....coovviiiiiiaeenns ter (L) oo 5.506 105 E-01
pint (U.S. liquid) (ligpt) ...covvveee e cubic Metg (M) ... 4.731 765 E-04
pint (U.S. liquid) (ligpt) ......covvevennii 2l 1 =T (0 4.731 765 E-01
point (compute) (1/72 in)........coovviiiiiiiiinn. Meted (M) ..o e 3.527 778 E-04
point (computey (1/72 in)......coovviiiiiiiiinnn millimeter (Mm) ... 3.527 778 E-01
POINt (PriNtEr'S) ... MEtd (M) ..o 3.514 598 E-04
POINE (PHNEEFS) et millimeter (Mm) ..o 3.514 598 E-01
POSE(P) it pascasecad (Pa-9).......ccoovvvviiiiinnn 1.0 E-01
pound (awirdupds) (ID)23.........cooeeiiiii Kilogram (KQ) ......oveveeeeeeiiananan.... 455924  E-O1
pound (troy or apothecey) (Ib) .................... kilogram (KQ) ......oovveeniiiiii s 3.7 417 E-01
poundd ... newton (N) ..o.oeeii e 1.38 550 E-01
poundd per square foot ..........oiiiiiiiia ] PASCA(PA). ... e e 1.488 164 E+00
poundd secad per squarefoot .................... pascasecad (Pa-9).......ccovvvvviiiiiinn 148164 E+00
pound foot squared (Ib - ft3)........................ kilogram mete squared (kg- m?)............. 4214011 E-02
pound-force (Ibf)24 ................................ newton (N) ..o 4.448 222 E+00
pound-force foot (Ibf - ft) ................cooiiiial nevtonmeteg (N-m)...........coooviiinenn. 1.3% 818 E+00
pound-force foat per inch (Ibf - ft/in) .............. newton mete pe metg (N - m/m).......... . 5.337 866 E+01
pound-force inch (Ibf - in)...............ooo .l newtonmeted (N - m)......cooviiiiinieinnnn 1.120 848 E-01
pound-force inch per inch (Ibf - infin) ............. newton mete per meter (N-m/m).......... . 4.448 222 E+00
pound-force per foot (Ibf/ft) ................coiii newton per mete (N/m)...............coooee 1.4% 390 E+01
pound-force per inch (Ibf/in)..................... newton per mete (N/m)..............cooee 1.751 268 E+02
pound-force per pound

(Ibf/1b) (thrust to masrato) .................... newton per kilogram (N/K@).................. 9.8 65 E+00
pound-force per square foot (Ibf/ft?) ............... PasCh(Pa).......c.coovviiiiii 4.78 026 E+01
pound-force per square inch (psi) (Ibf/in?)......... PASCA(PA). ... e e 6.8% 757 E+03
pound-force per square inch (psi) (Ibf/in%)......... kilopascl(kPa)...........covviiviiiiiiiniin! 6.8% 757 E+00
pound-force secad per square foot

(b - SH) .o paschsecod (Pa“S)........c.oovvieennnnnnn 478026 E+01
pound-force secad per square inch

(Bf - SAM) L paschsecod (Pa ) .......cc.covvveinnnnnnn 6.8%757 E+03
pound inch squared (Ib-in%) ....................... kilogram mete squared (kg m?)............. 29%397 E-04
pound per cubic foat (Ib/ft3) .................e.e kilogram per cubic mete (kg/m®) ............ 1.600846  E+01
pound per cubic inch (Ib/in®) ...................... kilogram per cubic mete (kg/m°) ............ 2767990 E+04
pound per cubic yard (Ib/yd®)...................... kilogram per cubic mete (kg/m®) ............ 592764 E-01
pound per foat (Ib/ft) ......ooviiii s kilogram per mete (kg/m) ... 1.48 164 E+00
pound per foat hour [Ib/(ft-h)]................oo pascasecad (Pa-9).......coovvvvviiiiiinn 4133789 E-04
pound per foot secand [Ib/(ft - S)].................. pascasecod (Pa-9).......ccooviviiiiiiin 1.48 164 E+00
pound per gallon [Canadia and

U.K. (Imperial)] (Ib/gal) ........ccooveiiiiinnn kilogram per cubic mete (kg/m®) ............ 9.977 637 E+01
pound per gallon [Canadia and

U.K. (Imperial)] (Ib/gal) .........covvvienn kilogram per liter (kg/L) .....cvvvivviiinnnn 9.977 637 E-02
pound per gallon (U.S) (Ib/gal).................... kilogram per cubic mete (kg/m°) ............ 1.18 264 E+02
pound per gallon (U.S) (Ib/gal).................... kilogram per liter (kg/L) .....cooviviniiinntn 1.18 264 E-01
pound per horsepwer hour [Ib/(hp-h)] ........... kilogram per joule (Kg/J) .....oovviiiiiin 1.68 659 E-07
pound per hour (Ib/h) ... kilogram per secad (Kg/s) .......ovovviiinnnn 1.2 979 E-04

23The exad converson factar is 4.53 9237 E—01 All units in Secs 8 and 9 tha contain the pound refer to the avoirdupds
pound.

241f the locd value of the accéeraton of free fall is taken as gn=9.806 65 m/s? (the standard value) the exad converdon factor
is4.448221 6152605 E+00.



To convert from to Multi ply by

pound perinch (Ib/in)................coooit kilogram per mete (kg/m) ...l 1.786 797
pound per minute (Ib/min)...................e kilogram per secad (Kg/s) ..........ovviiinns 7.59 873
pound per secad (Ib/S).........oovviiii kilogram per secod (Kg/s) ...........viiinns 453924
pound per square foot (Ib/ft3) .........oveenvinnnn kilogram per square mete (kg/m? ........... 488428
pound per square inch (not pound-force)

(AN kilogram per square mete (kg/m? ........... 7.0 696
pound per yard (Ib/yd) ...l kilogram per mete (kg/m) ... 4.960 546
ps (pound-force per square inch) (Ibf/in%) ......... PasCh(Pa)........covveieiiiii 6.8% 757
ps (pound-force per square inch) (Ibf/in%) ......... kilopasch(kPa)..........cooviiiiiiiiiinnn. 6.8% 757
quad (10 Btur) ™. .. JOUIE (J). e 1.0% 056
quart (U.S.dry) (dry gt) ..o cubic mete (M) ........coooii i 1.101 221
quat (U.S.dry) (dry qt) ...ooenvenieeee ter (L) ..o 1.101 221
quart (U.S liquid) (ligqt)......covveeieiee cubic mete (M) . .......coooiiiii 9.463 529
quart (U.S. liquid) (liggt).....covvvieeeeie e, 1= o 9.463 529
rad (absorbd dos@ (rad) ..............c.cooviiiin. ol Oy (GY) oo 1.0
1= 1 (=] ) I SIEVEt (SV) e 1.0
FeVOIULION (1) ..ot radian (rad) . .....ooviieiii i 6.283 185
revolution per minute (rpm) (r/min)................ radian per second (rad/s) .........coviiinnni 1.047 198
ThE . e reciproch pascasecad [(Pa-s)™].......... 1.0
rod (basel on U.S. suwvey foot) (rd)9 ............... Metd (M) ..o 5.02 210
roengen (R) ...ooveiii e coulomb per kilogram (C/kg)................. 2.58
rpm (revolution per minuté (r/min)................ radian per secand (rad/s) ..........iiiiinn 1.047 198
second (ANdE) (") «vvie i radian (rad) ........ooveiii 4.848 137
secad (Siderea)........ooovviiiiiiiiiiiii SECA (). v v oo 9.972 696
ShaKe. ..o s SECAA (). v v e teei e 1.0
ShaKe. ..o s nanosecnd (NS . .....vvvvvviiieiiieinennnen 1.0
SIUG(SIUQ). . eveee e Kilogram (K@) .....oovvvveiiii s 1.49 390
slug per cubic foot (slug/ft®)..................o... kilogram per cubic mete (kg/m®) ............ 5153788
slug per foat secand [slug/(ft - S)] ................. pascasecod (Pa-9).......ccoovvvviiiiiinn 4.78 026
squae foot (ft%) ........oocooiiiii i squae mete (M2).......o.oeeneeeineanenns. 9.290 304
square foot per hour (ft2/h) ........................ square mete per secad (M?/9)............... 2.58) 64
square foot per secod (ft2/S) ....ooovvvieinnnnnn square mete per secad (M?/9)............... 9.290 304
squarinch (in®) ........oociviiii i squar mete (M?).........ooeeriireineannn.n. 6.4516
squareinch (in®) ..., square centimete (CNP)..........oovveeinnnn 6.4516
squae mile (Mi%). ... squae mete (M?)......co.oeeneeeneanenns. 2.58 988
squae mile (Mi%). ... souare kilomete (km?)........................ 2.58 988
square mile

(basel on U.S. sunvey foof) (mid)°®............... squae meta (M?).......o.ooveeeeinneanenns. 2.58 998
sgquare mile

(basel on U.S. sunvey foof) (mid)®............... square kilomete (km?)........................ 2.58 998
squae yard (Yd?). . .....o.oii i squae mete (M2)......oo.eeeneeenneanenns. 8.361 274
SALAMPER ..o AMPEE (A) e 3.33%641
gataoulomb . ... coulomb (C) ..vvvie e 3.3 641
gatfara. ... farad (F) .ooovo 1.112 650
gathemy ......ove e herry (H) .o 8.987 552
Satmho ... SEMErB(S) e et 1.112 650
Satohm. ... OhM () e 8.987 552
gatvolt ..o MOE (V) 2.997 925
Y ) PO cubicmete (M%).......ooviiii . 1.0
SID (S candela per square mete (cd/m?)............. 1.0

FOKES () e eveeee e mete squared per secad (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 Multi ply by

tAIESPOD. ..ot cubicmete (M3)........ooiiiiiin 1478676 E—05
tablespom. ... milliliter (ML) ... 1.478 676 E+01
tEASPOD . ...ttt cubicmete (M%), ............o 4928922 E-06
TEASPOD ..ottt milliliter (ML) ..o 4.928922 E+00
BB e kilogram per mete (kg/m) ... 1.0 E-06
them (ECP. .. JOUIE (J) e 1.05 06 E+08
them (U.S. P . JOUIE (J) e 1.054804 E+08
tON, @SEY (AT) .o kilogram (KQ) .......covvviiiii s 2.916 667 E-02
tON, ASHY (AT) .ottt [0 = 001 () 2.916 667 E+01
tonforce (2000 Ibf) . ....ooviiiii s newton (N) .......ooviiiin i 8.8% 443 E+03
tonforce (2000 Ibf). ..o kilonewton (KN) .......oooiiiiiii 8.8% 443 E+00
ton, long (22401D) . ..o kilogram (K@) ......oovveeiiiiiiiii s 1.016 047 E+03
ton, long, percubicyard..................oooeaal kilogram per cubic mete (kg/m®) ............ 1.38939 E+03
ton, metric (). ..ovevi e Kilogram (K@) .....oovveeiiiiiiiiii s 1.0 E+03
tonne (caled “metricton” inU.S) (t) ............ kilogram (Kg) .....oovvvieiiiii s 1.0 E+03
ton of refrigeraton (12 000 Btu;r/h)............... Watt (W) oo 3.516 853 E+03
ton of TNT (energy equivalent)26 .................. JOULE (J) . e e 4.184 E+09
tON, FEGREr ..o cubic mete (M) . .........ocooiiiii 2.831685 E+00
ton, shat (20001b) ....covvviii s kilogram (KQ) ....oovovvi i 9.071 847 E+02
ton, shat, percubicyard ... kilogram per cubic mete (kg/m®) ............ 1.186 553 E+03
ton, shat, perhour.............cooiii s kilogram per secad (Kg/s) .........covvviiinns 2.519 958 E-01
TOIT (TOIT) .« o] PasCh(Pa)........covveiiiiiii 1.3 224 E+02
unitpole........cooii e ebE (WD) L 1.25% 637 E-07
wat hour (W -h) ... JoUe (J) . v 3.6 E+03
watt per squae centimete (W/cm?)............... watt per square mete (W/m?) ................ 1.0 E+04
watt per squareinch (W/in?)....................... watt per square mete (W/m?) ................ 1.590003 E+03
watt second (W - S) vvvvieiiii i JOUIE (J) .o 1.0 E+00
yard (YA) ..o MEtd (M) ..o 9.144 E-01
year (365 days). ..o v SECAA (). v v e eteei e 3.1536 E+07
yea (Sideread). ........ovvriiiiiii SECAM (). v et 3.1% 815 E+07
yea (tropical........cooviiiiiiii SECAA (S) v v e eeie et 3.1% 693 E+07

2 Thethem (EC) islegally defined in the Counci Directive of 20 Decamber 1979 Counci of the Europea Communites (now the European
Union, EU). The therm (U.S) is legally defined in the Federh Regster of Juy 27, 1968 Although the therm (EC), which is basel on the
Internaiond Table Btu, is frequently usel by engheers in the United States the theem (U.S) is the legal unit used by the U.S. naturd gas
industry.

26 Defined (not measureyivalue.



9 Factors for unitslisted by kind of quantity or field of science

Factois in boldface are exact

To convert from to Multi ply by
ACCELERATION
accéeraton of free fall, sandad (gn).............. mete per secod squared (M/SD.............. 9.806 65 E+00
foot per secand squared (ft/S?) ..................... mete per secad squared (M/SY).............. 3.048 E-01
gal (Gal....oovviiii e mete per secad squared (M/SY).............. 1.0 E-02
inch per secad square (in/s) .................... mete per secod squared (M/S).............. 254 E-02
ANGLE
dagree (7). .eviei e radian (rad) ........ooveiieiiiiii e 1.745 329 E-02
gon (also caled gradg (Qon) ..........covvnvennnnn radian (rad) . .......coovvieeiiiii i 1.570 796 E-02
gon (alsocaled gradg (Qon) .........c.ovvnvvvnnnn degr@ (). e et 9.0 E-01
Ml e radian (rad) .....ovvvee 9.817 477 E-04
Ml e degre® (%) .o 5.625 E-02
MINUE ()i radian (rad) ........ovveieiiiiii i 2.908 882 E-04
revolution () ... ooe e radian (rad) ........coovvieeiii i 6.283185 E+00
SECOND (M) o oee e radian (rad) . .....oovieeiii e 4.848 137 E—06
AREA AND SECOND MOMENT OF AREA
acre (base on U.S. suwvey foot)9 .................. squae mete (M. .....ooeeeieeiin e, 4.046 873 E+03
A€ (B) . v squarmete (M?).........coeovieeienann... 1.0 E+02
BAN (D). . e squaremeted (M)........cooeeiiiiieeann... 1.0 E-28
circulamil.........o squae meta@ (MA).....ooeeeeeiieeiennn, 5.067 075 E-10
circularmil......oo square millimeter (MNP)..............oens 5.067 075 E—-04
foot to the fourth power (ft9)7................... . mete to the fourth power (M%) ............... 8.60975 E-03
hectare (ha) .......ooveiii i souae meta (M2)......co.eeeneeieeanenns. 1.0 E+04
inch to the fourth power (in)".................... mete to the fourth power (m*) ............... 4.1&314 E-07
squae foot (ft2) ..o squae meta@ (M. ..., 920304 E-02
squarinch (in®) ........oooviiiiii i squar mete (M?).........ooeeeiineineannn.n. 6.4516 E-04
squareinch (in®) ..., square centimete (CNP)........ooovvieinn. 6.4516 E+00
squae mile (Mi%). ... squae mete (M?).......o.oovneeeeeanenns. 258988 E+06
squae mile (Mi?). ..o square kilomete (km?)........................ 2580988 E+00
square mile

(basel on U.S. sunvey foof) (mid)°®............... squae meta (M?).......c.covneeeineeanenns. 258998 E+06
square mile

(basel on U.S. sunvey foof) (mid°®............... square kilomete (km?)........................ 258998 E+00
squaeyard (Yd?) . .......ooii e squae mete (M2).......o.eeeneeenneannennns. 8.361274 E-01

CAPACITY (see VOLUME)
DENSITY (that is, MASS DENSITY — see MASS DIVI DED BY VOLUME)
ELECTRICITY and MAGNETISM

abampes...........o AMPEE (A) oo 1.0
abaulomb ... coulomb (C) ..oevie e 1.0
abfaral. ... farad (F) ..o 1.0
abhemy ... hemy (H) ..o 1.0
abmbo.......oo SEMEB(S) .ot 1.0
alohm. ... AM () oo 1.0
abvolt ... VOIE (V) e 1.0

E+01
E+01
E+09
E—-09
E+09
E—-09
E-08
E+03



To convert from to Multi ply by

BIOt (Bi) oo AMPEE(A) it 1.0
EMU of capacitane(abfaradl ..................... farad (F) ....ovev 1.0
EMU of current (abamperg...........coovviiiii AMPEE (A) i 1.0
EMU of eledric potattial (abvolt) ................. VOIE (V) e 1.0
EMU of inductane (abhemy) ..................... herry (H) oo 1.0
EMU of resstane (abohm) .............ccovviiin oM () oo 1.0
ESU of capacitane (statfarad..................... farad (F) ....oveee 1.112 650
ESU of currat (satamperg............cooveinnnn AMPEE (A) i 3.3%641
ESU of eledric potatial (datvolt) ................. VOIE (V) e 2.997 925
ESU of inductane (stathemy) ..................... herry (H) oo 8.987 552
ESU of resstane@ (datohm)...........ccovvvvinnn oM () oo 8.987 552
faracy (bas@loncarban12) ................... ... coulomb (C) ..o 9.648 531
franklin (Fr). ... coulomb (C) .o 3.33%641
(07211 0100= T ) FAP teSB(T) oo 1.0
0AUS (GS G).viviii i teSB(T) oo 1.0
gilbert (Gi). .o ampPeB (A) «oviii i £.957 747
maxwell (MX) ... webg (Wh)......ooooiii 1.0
MRNO . . SIEMEB(S) ..ot 1.0
oerted (O8) ...vv i ampee pe meteg (A/M).......coooiiiiiiiiin 7.957 747
ohmcentimete (Q-cm)..........oooiiiniinn: ohmmetag (L-m)........ooiiiiiiiiininnns 1.0
ohm circular-mi perfoot ...............cooviinn ohmmetgd (L -m).......cooiviiiiiiiininnns 1.662 426
ohm circular-mi per foot ...l ohm square millimeter per meter

(Q-mPim) . 1.662 426
SAtAMPE. ... aAmpPeB (A) .o 3.3% 641
gataoulomb ... coulomb (C) ..o 3.3% 641
gatfardl. ... farad (F) ... 1.112 650
sathemy ......oooovviii hemmy (H) oo 8.987 552
SAMID L. SEMEB(S) .o 1.112 650
Satohm. ... OhM () e 8.987 552
SAVOIt .. MO (V) 2.997 925
UNIEPOIE. ...t ebE (WD) 1.25% 637

ENERGY (includes WORK)

British therma unitir (Btur)™. ... ... JOUIE (D). e 1.05% 056
British thermal unity, (Btug) ™t ..................... JOUR (J) ..o 1.054 350
British thermd unit (mean (Btu).................. JOULE (J) . e e 1.0% 87
British thermd unit (39°F) (Btu) .................. JOUE (J) . v 1.0 67
British thermd unit (59 °F) (Btu) .................. JOUE (J) . e 1.054 80
British thermd unit (60 °F) (Btu).................. JOUIE (J) e et 1.054 68
caorier (Cakr) ..o JOUE (J) ..o 4.1868
caorien (Cak) .o JOUIE (D). e 4.184
cdorie(mean (cal) .........c.oooiiiiiiiiiiii JOUIE (J) . e 4.19002
caorie (15°C) (CaAIL5) .« v vvnerieieii i JOUIE (J) . v 4.18% 80
caorie (20°C) (CaA20) . ..o vvvvreeeiiiieeaiiaans Joule (). 4.181 90
cdoriar, kilogram (nutrition)*?.................... JOUIE (D). e 4.1868
cdoriey, kilogram (nutrition)12 ..................... JOUIE (J) . e 4.184
cdorie (mean) kilogram (nutrition)12 .............. JOUE (J) . e 4.19002
electronvolt (V) ..o Joule (J) .o 1.6@177
=10 (o Joule (J) oo 1.0
footpoundal. ..., Joule (J). oo 4.214011
foot pound-force (ft - Ibf) ...l JOUIE (J) . v 1.3% 818
kilocdorier (KCait) ....ovvieeii JOUIE (J) . v 4.1868
kilocdorien (kCa) - ..vvvveei JoUE (J) . v 4.184

kilocdorie (mean (kcal) ................coivvinntd JOUIE (J) . e 4.19002

E+01
E+09
E+01
E-08
E-09
E-09
E-12
E-10
E+02
E+11
E+11
E+04
E-10
E—-09
E-04
E-01
E-08
E+00
E+01
E-02
E-09

E-03
E-10
E-10
E-12
E+11
E-12
E+11
E+02
E-07

E+03
E+03
E+03
E+03
E+03
E+03
E+00
E+00
E+00
E+00
E+00
E+03
E+03
E+03
E-19
E-07
E-02
E+00
E+03
E+03
E+03



To convert from to Multi ply by

kilowatt hour (KW - h) .....ooovviviiiidoule (J) e 3.6
kilowatt hour (KW - h) ... megajoule (MJ) ......oviii s 3.6

quad (10 Btur)™t ... JOUIE (D). e 1.0% 056
them (ECP. .. JOUIE (J) e 1.05 06
them (U.S.P° JOUIE (J) oo 1.054 804
ton of TNT (energy equivalent)26 .................. JOUIE (J) e et 4.184
watt hour (W -h) ... joule (J). oo 3.6

watt second (W - S) ..ovviiiiiiiiee s JOUIR (J) . e 1.0

ENERGY DIVI DED BY AREA TIME
erg per square centimete secad

[LobrkSLru/(cm? - S)...oveeeeeae i) watt per square mete (W/m?)................ 1.0
watt per squae centimete (W/cm?)............... watt per square mete (W/m?)................ 1.0
watt per squareinch (W/in%)............ocooeiv watt per square mete (W/m?)................ 1.55 003
FLOW (see MASS DIVI DED BY TIM E or VOLUME DIVI DED BY TIME)
FORCE
dyne(dyn) ..o newton (N) ..o 1.0
kilogramforoe (Kgf) .........cooeviiiiii Newton (N) ..o 9.806 65
kilopand (kilogramforce (Kp) ........ovvvneennnnn NEWton (N) ... 9.806 65
kip (L kip=10@ Ibf) ... newton (N) ...ooviiiii i 4.448 222
kip (L1 kip=10Q Ibf) ... .o kilonewton (KN) ... 4.448 222
ounce (avoirdupds)force (0Zf)...........covvnnten newton (N) ..o 2.780139
poundal ... newton (N) ..o 1.38 550
pound-force (Ibf)24 ................................ NeWton (N) ... 4.448 222
pound-force per pound

(Ibf/1b) (thrust to masrao) ................o.un newton per kilogram (N/KQ)................ . 9.806 65
tonforce (2000 Ibf) . ...t newton (N) .....ooiiii i 8.8% 443
tonforce (2000 Ibf) ..o kilonewton (KN) ..o 8.8% 443

FORCE DIVI DED BY AREA (see PRESSURE)
FORCE DIVI DED BY LENGTH

pound-force per foot (Ibf/ft) ... newton per mete (N/m)..............cooee 1.4% 390
pound-force per inch (Ibf/in)..................ooo newton per mete (N/m)...............covnne 1.751 268
HEAT
Available Energy
British thermd unit;r per cubic foot

Btur/ftd) oo joule per cubic mete (I/m®).................. 3.75895
British thermd unity, per cubic foot

Btun/ft) .o, joule per cubic mete (I/m®).................. 3.78403
British thermd unit;r per pound (Btuir/Ib)......... joule per kilogram (J/kg) ......covviiiniinn 2.326
British thermd unity, per pound (Btug/Ib) ......... joule per kilogram (J/KQ) .......ccovvviinnnnnn 2.324 444
cdorier pergran (Cait/g) ..ovevii i joule per kilogram (J/kg) .....covviiviiin 4.1868
caoriep per gram (Can/g) ... ovvvvniiiiii joule per kilogram (J/Kg) ......oovvevriniinnn 4.184

Coefficient of Heat Transfer
British thermd unit;r per hour square foot degree Fahrenheit

[Btur/(h-ft2-°F)].........oooeiie oot ... Walt per square mete kelvin
[W/IM2 - K)o, 5.678 263
British thermd unity, per hour sguare foot degree Fahrenheit
[Btug/(h-ft2- °F) .o watt per square mete kelvin
2L G ) P 5.674 466
British thermd unit;r per secad square foat degre Fahrenheit
[Btur/(s- ft2-°F)] ..cooiiiiii et n ... Walt per square mete kelvin
[W/IM2 - K)o, 2.044 175
British thermd unity, per secand square foot degre Fahrenheit
[Btun/(s- ft2-°F)] ...vevviiiiieinean ... ... Walt per square mete kelvin

W/ K)o 2.042 808
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To convert from

Density of Heat
British thermd unit;r per square foot

(BtUn’/ftZ) ...............................

British theremd unity, per square foot

(Btun/ftD) .o

cdoriey, per square centimete (cap/cm?) ...
langey (Cam/Cm?) .. .coooiii

Density of Heat Flow Rate

British thermd unitr per square foot hour
[Btur/(ft? - h)]
British thermd unity, per square foot hour
[Btun/(ft2- )] ..o
British thermd unity, per square foot minute
[Btugn/(ft2 - min)] ......ooeeniiniana..
British thermd unit; per square foot secad
[BtUrr/(ﬂ2 . S)] ...........................

British thermd unity, per square foot secad
[Btumn/(ft2 - S)] . ovveeeeeeeeeeeein

British thermd unity, per square inch secad
[Btug/(in? - s)]

cdoriey, per square centimete minute
[cakn/(Cn? - min)] ..o

cdoriey, per square centimeter secad

[cakn/(Cm? - S) «ovveeeei i

Fuel Consumption

gallon (U.S) per horsepwer hour
[gal/(hp - h)]

gallon (U.S) per horsewer hour
[gal/(hp - h)]

mile pe gallon (U.S) (mpg) (mi/gal)........

mile per gallon (U.S) (mpg) (mi/gal).......
mile per gallon (U.S) (mpg) (mi/gal)22

pound per horsepwer hour [Ib/(hp - h)] .....

Heat Capacity and Entropy
British thermd unitr per degree Fahrenheit

(BtUrr/oF) ................................

British thermd unity, per degree Fahrenheit

BURF) oo

British thermd unitr per degre Rankine

(BtUrr/OR) ...............................

British thermd unity, per degree Rankine

(BUR/R). .o eeeeee e

Heat Flow Rate

British thermd unitr per hour (Btuir/h).....
British thermd unity, per hour (Btuw/h) ...

British thermad unity, per minute (Btug,/min)

British thermd unit;r per secad (Btu1/9). ..
British thermd unity, per secad (Btuw/s) . ..
cdoriey, per minute (cdw/min) .............
cdoriey per secod (Cam/S) ..vvevniiinnnn..

kilocdoriey, per minute (kcdpw/min) ........
kilocdorien per secand (kcdw/S) ...........
ton of refrigeraton (12 000 Btuj/h)........

to Multi ply by

........ joule per square meter (J/m?)................. 115653 E+04
........ joule per square meter (J/m?)................. 1.134893 E+04
....... joule per square mete (J/m?)................. 4.184 E+04
....... joule per square mete (J/m?)................. 4.184 E+04
....... watt per square mete (W/m?) ................ 3.1%591  E+00
........ watt per square mete (W/m?)................ 3.12481  E+00
....... watt per square mete (W/m?)................ 1.891489  E+02
........ watt per square mete (W/m?)................ 1.15653 E+04
........ watt per square mete (W/m?)................ 1.134893  E+04
....... watt per square mete (W/m?)................ 1.634246  E+06
....... watt per square mete (W/m?)................ 6.973333  E+02
....... watt per square mete (W/m?) ................ 4.184 E+04
........ cubic mete per joule (m*/J).................. 1.410089  E-09
........ liter perjoule (L/J) ..........civvvient......1.410089 E-06
...... mete per cubic mete (m/m®)................ 4251437 E+05
....... kilomete per liter (km/L)....................4.251 437 E-01
...... liter per 100 kilomete (L/100 km) ........divide 235.25 by number
of miles per gallon
...... kilogram per joule (kg/J) ..................... 1.689 659 E-07
........ joule per kelvin (J/K) ..............covvtt.. .. 1.89 101 E+03
........ joule per kelvin (J/K) .........................1.897 830 E+03
........ joule per kelvin (J/K) ...........coevivenn....1.89 101 E+03
........ joule per kelvin (J/K) .........................1.897 830 E+03
...... WAL (W) .29 711 E—OL
...... WALt (W) oo e 298751 E—O1
....... WALt (W) .. eeee e 1757250 E4O1
....... WAL (W) .o ee e 1,055 056 E+03
....... WLt (W) .o oo e 1054350 E+03
........ WAL (W) oo, 8.973333  E—02
........ WAL (W) e 4184 E+00
....... WAL (W) .o, 6.973333  E+01
....... WAL (W) . oo 4184 E+03
....... WLt (W) ..o eeee e eeee i1, . 3516853 E+03



To convert from to Multi ply by
Specfic Heat Capacity and Specfic Entropy
British thermd unit;r per pound degre Fahrenheit

[Btuir/(Ib - °F)] e joule per kilogram kelvin [J/(kg - K)]......... 4.1868 E+03
British thermd unity, per pound degre Fahrenheit

[Btum/(Ib - °F)] .o joule per kilogram kelvin [J/(kg - K)]......... 4.184 E+03
British thermd unitr per pound degre Rankine

[Btuir/(Ib - °R)] v joule per kilogram kelvin [J/(kg - K)]......... 4.1868 E+03
British thermd unity, per pound degree Rankine

[Btumn/(Ib - °R)] . oo joule per kilogram kelvin [J/(kg - K)]......... 4.184 E+03
cdorier per gran degree Celsius

[cait/(@-°C)leeeeii joule per kilogram kelvin [J/(kg - K)]......... 4.1868 E+03
cdoriey, per gran degre Celsius

[cai/(@-°C)leereeie i joule per kilogram kelvin [J/(kg - K)]......... 4.184 E+03
cdorier per gram kelvin[cal /(9 - K)]............ joule per kilogram kelvin [J/(kg - K)]......... 4.1868 E+03
cdoriey, per gram kelvin[calw/(g- K)] ...ovvntnnt joule per kilogram kelvin [J/(kg - K)]......... 4.184 E+03
Thermal Conductivity
Britsh thermd unit;r foot per hour square foot degree Fahrenheit

[Btur - ft/(h - ft2 - °F)]. oo watt per mete kelvin [W/(m - K)]............ 1.7 735 E+00
Britsh thermd unity, foot per hour square foot degree Fahrenheit

[Btug - ft/(h -2 - °F)] oo watt per mete kelvin [W/(m - K)]............ 1.70577 E+00
Britsh thermd unitr inch per hour square foot degre Fahrenheit

[Btur - in/(h- ft2 - °F)]. o watt per mete kelvin [W/(m - K)]............ 1.4 279 E-01
Britsh thermd unity, inch per hour square foot degre Fahrenheit

[Btug - in/(h - ft2-°F)]. oo watt per mete kelvin [W/(m-K)]............ 1.441 314 E-01
Britsh thermad unit;r inch per secand square foot degree Fahrenheit

[Bturr - in/(S- ft2- °F)]. e watt per mete kelvin [W/(m - K)]............ 5.1 204 E+02
Britsh thermad unity, inch per second square foot degree Fahrenheit

[Btug - in/(S- ft2-°F)] oo watt per mete kelvin [W/(m - K)]............ 5.18732 E+02
cdoriey, per centimete secad degree Celsius

[calin/(cm-S-°C) .evvieiiiiii e Watt per mete kelvin [W/(m - K)]............ 4.184 E+02
Thermal Diffusivity
square foot per hour (ft2/h) ...................... .. square mete per secad (M/9)............... 2.580 64 E-05
Thermal Insulance
ClO e square mete kelvin per watt (m? - K/W) ...... 1.55 E-01
degree Fahrenhei hour square foot per British thermd unitr

CF-h-ft2/BtUr) . .o square mete kelvin per watt (m? - K/W) ...... 1.761102 E-01
degre Fahrenhei hour square foot per British thermd unity,

CF-R-f2/BtUp) ..o square mete kelvin per watt (m? - K/W) ...... 1.7€2280 E-01
Thermal Resistance
degree Fahrenhdi hour per British thermd unitr

CF-h/BIUT) e oo kelvin per watt (K/IW) ..o 1.8% 634 E+00
degree Fahrenhei hour per British thermd unity,

CF-h/BtUR) - oo kelvin per watt (KIW)......oooviiiiiiiiiii 1.8%6903  E+00
degree Fahrenhdisecad per British thermd unitr

(CF - SIBIUT) - v eeeeeeiiie e kelvin per watt (KIW)........oooiiiiiiiiiiin 5.266 651 E-04
degre= Fahrenheisecad per British thermd unit,

(OF * SIBEUR) - v vvveeeeeeeeeeeeeeeeeem kelvin per watt (K/W). ..o 520175 E-04
Thermal Resistivity
degree Fahrenhi hour square foot per British thermd unit; inch

[°F-h-ft2/(Btur - in] ..o mete kelvin per wat (m-K/W)............. 6.9 472 E+00
degree Fahrenhei hour square foot per British thermd unity, inch

[°F - h - ft2/(BtUp - iN)] .o mete kelvin per wat (m- K/W) ............. 6.938 112 E+04



To convert from to Multi ply by

LENGTH

Angtrom (A). ... 1= G 2 (1) D 1.0
Angarom (A). ... NANOMEtB(NM). ... ...t 1.0
agronomicd unit (AU).........coooiiiiiiiinnn.. metg (M) . ... 1.4% 979
chan (base on U.S. suvey foot) (ch)9 ............ MEtd (M) ..ot 2.011 684
fatham (basel on U.S. suvey foot)9 ............... L001= 2 (1) S 1.828 804
fermi. ... Metd (M) .. 1.0

fermi. ... femtomete (fm) ...t 1.0

foot (Ft) .. ovnee s metd (M) . ... 3.048
foat (U.S. suwey) (ft)9 ............................ metg (M) . ... 3.048 006
inch (iN) ..o 00 1= C: 2 (1 1) S 2.54

INCh (IN) .o centimete (CM)....vveiei i 2.54
Kayse (K) ..o reciprocamete (M™) ....................... 1

light year (I.y.)19 ................................... Metd (M) ..o 9.460 73
MICTOINAN ... MEtd (M) ..o e 2.54

0] 011 o micromet® (M) .....vvvneei e iiineieennas 2.54
MUCTON (L) « e e et et o MEetE (M) .. 1.0
MUCTON (L) « . eevve e et o micromete (M) .......ooveviiiiiiiiiiiies 1.0

mil (0.00LiN).. ..o MEtd (M) ..o 2.54

mil (0.00LIN). ... millimeter (Mm) ... 2.54
mile (Mi) ..o 00 1= C: 2 (1) S 1.6(0 344
mile (Mi). ..o Kilomete (km).........ccoooviiiiiiiiins 1.600 344
mile (basel on U.S. survey foot) (mi)9 ............. MEtd (M) ..o e 1.600 347
mile (basel on U.S. survey foot) (mi)9 ............. kilomete (km)...........cooiiiiiiiis 1.600 347
mile, nautical 2. . ... MEtd (M) ..ot 1.852

2z LESTco A (o1 (001= 2 (1) S 3.0%6678
pica (compute) (1/6 in)........ccoovvvuiiiin.. sl MEetE (M) .. 4.233333
pica (compute) (1/6 in).......ccooviiiniinniinn..d millimeter (Mm) ... 4.238333
pica (Printers) ..o Metd (M) ..o e 4.217518
Pica (Printers) .......oveeiiiei i millimeter (Mm) ... 4.217 518
point (computef (1/72 in)....covvvviiiiiieiiinnan L001= 2 (1) S 3.527 778
point (compute) (1/72 in).......cooiiiiiiniinnn. millimeter (MM) ... 3.527 778
POINt (PriNtEr'S) ...t Metd (M) ..o 3.514 598
POINt (PriNter's) ..o millimeter (Mm) ... 3.514 598
rod (basel on U.S. suvey foof) (rd)9 ............... MEtd (M) ..o e 5.0 210
yard (Yd). ool 00 1= 2 (1 1) S 9.144
LIGHT

candela per square inch (cd/in® ................... candela per square mete (cd/m?)............. 1.58 003
footcandle. .......oooiii i 2 TUX (IX) ©e e 1.07 391
footlambert. ... ... candela per square mete (cd/m?)............. 3.426 259
lambert® . candela per square mete (cd/m?)............. 3.18 099
lumen per square foot (IM/ft%) .........coovviinnnon TUX (IX) e 1.07% 391
phat (Ph) ..o JUX (IX) o 1.0

SID (Sh) e candela per square mete (cd/m?)............. 1.0
MASS and MOMENT OF INERTIA

CaArat MENIC ...t kilogram (K@) ......coovevniiiiiiies 2.0

CaArat MENIC ..ot (o Tz 101 (¢ ) I 2.0

Fo 2= U T (o [ PSR Kilogram (K@) .....oovvvnieiiiiiiii i § 6.47 891
Grain (g .« vvve e milligram (MQ@) . ....oveeie e 6.479 891
hundredwveight (long 1121b) ............ccoventt kilogram (KQ) ......oovveeiiiiiiiees 5.08 235

hundredwveight (shat, 1001b).................... .. kilogram (K@) ..........ccovviiiiiinen. ... 453924
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To convert from to Multi ply by

kilogramforce secaond squared per meter

(KOf - SIM) Kilogram (KQ) ......vveeeeeeeae e 9.806 65 E+00
ounce (avoirdupas) (02) .......vveevnieeennneinnsl kilogram (Kg) ......ovvvieeii i 2.834952 E-02
ounce (avoirdupas) (02) .. .....vveernneeennnennnsd o[ 111 () I 2.8 952 E+01
ounce (troy or apothecey) (0z).................... kilogram (Kg) .....oovvviieiiiiiii s 3.110 348 E-02
ounce (troy or apothecey) (0z).............ccovvnen (o= 101 (¢) I 3.110 348 E+01
pennyveight (dWt). ... ... kilogram (KQ) ......oovveviiiiii s 1.5% 174 E-03
pennyveight (dwE). .........oviiiiiiiiiiainns (o[- 111 () I 1.5% 174 E+00
pound (awirdupds) (1Ib)23.......................... kilogram (KQ) ..........oeveviinnenn....ABBH 924  E-01
pound (troy or apothecey) (Ib) .................... kilogram (Kg) .....oovvvieiiiii s 3.7 417 E-01
pound foat squared (Ib - ft?)........................ kilogram mete squared (kg- m?)............. 4214011 E-02
pound inch squared (Ib-in?)....................... kilogram mete squared (kg- m?)............. 29%397 E-04
SIUG(SIUQ). e kilogram (KQ) ........oovviiiiiii s 1.49 390 E+01
tON, @SSY (AT) .o kilogram (Kg) ......oovviiii s 2.916 667 E-02
tON, @SSY (AT) .o (o[ 111 (o) I 2.916 667 E+01
ton, long (22401D) . ...eoeeii s kilogram (KQ) ......oovveeiiiiiiiii s 1.016 047 E+03
ton, metric (1) .....vveei kilogram (KQ) ......cooveeiiiiiis 1.0 E+03
tonne (caled “metricton” inU.S) (t)............ kilogram (KQ) .......oovvviii s 1.0 E+03
ton, shat (20001b) .......c.ccovviiiiii s kilogram (KQ) .....ovovvi e 9.071.847 E+02

MASS DENSITY (see MASS DIVI DED BY VOLUME)
MASS DIVI DED BY AREA

ounce (avoirdupds) per square foat (0z/ft?)......... kilogram per square mete (kg/m? ........... 3.0581 517 E-01
ounce (awirdupds) per squar inch (0z/in?)........ kilogram per square mete (kg/m?) ........... 43%185 E+01
ounce (avoirdupds) per square yad (oz/yd?)........ kilogram per square mete (kg/m? ........... 3.30575 E-02
pound per square foot (Ib/ft?) ...................... kilogram per square mete (kg/m?) ........... 488428 E+00
pound per square inch (nat pound force)

(/i) o kilogram per square mete (kg/m?) ........... 7.00696  E+02

MASS DIVI DED BY CAPACITY (see MASS DIVI DED BY VOLUME)
MASS DIVI DED BY LENGTH

[0 =] o = kilogram per mete (kg/m) ............oias 1111111 E-07
[0 [T o = N grampe metg (g/m) .....oiiiiiii i 1111111 E-04
pound per foot (Ib/ft) ..ot kilogram per mete (kg/m) ...l 1.483 164 E+00
pound perinch (Ib/in)................coooit kilogram per mete (kg/m) .............les 1.786 797 E+01
pound per yard (Ib/yd) ... kilogram per mete (kg/m) ... 4.960 546 E-01
0 G kilogram per mete (kg/m) ... 1.0 E-06

MASS DIVI DED BY TIM E (includes FLOW)

pound per hour (Ib/h) ... kilogram per secad (KQ/S) ....oovvviiiiinnin 1.2 979 E-04
pound per minute (Ib/min)...................ne kilogram per secad (Kg/s) .........covvviiinns 7.59 873 E-03
pound per secad (Ib/S)........oooiieiiii kilogram per secod (Kg/s) ........c.covviiinnn 453924 E-01
ton, shat, perhour.............ooooiiiis kilogram per secad (Kg/s) .......covvvvnnnnnn 2.519 958 E-01
MASS DIVI DED BY VOLUME (includes MASS DENSITY and MASS CONCENTRATION)
grain per gallon (U.S) (gr/gal)..........ccoovvevnnn kilogram per cubic mete (kg/m®) ............ 1.711 806 E-02
grain per gallon (U.S) (gr/gal)...........ccoeevvnn milligram per liter (mg/L). ...t 1.711 806 E+01
gram per cubic centimete (g/cm®) ................ kilogram per cubic mete (kg/m°) ............ 1.0 E+03
ounce (avoirdupds) per cubic inch (0z/in%......... kilogram per cubic mete (kg/m®) ............ 1.720994 E+03
ounce (awirdupds) per gallon [Canadia and

U.K. (Imperial)] (0z/gal).........covvveienn kilogram per cubic mete (kg/m®) ............ 6.23% 023 E+00
ounce (awirdupds) per gallon [Canadia and

U.K. (Imperial)] (0z/gal).......ccoovvviviiinnnnnn gramper liter (g/L) «.ovvvviii e 6.23% 023 E+00
ounce (awirdupas) pe gallon (U.S) (oz/gd) ....... kilogram per cubic mete (kg/m®) ............ 7.48 152 E+00

ounce (awirdupas) per gallon (U.S) (oz/gd) ....... gramper liter (g/L) ....ovviei e 7.48 152 E+00



To convert from to Multi ply by

pound per cubic foot (Ib/ft3) ..........ccovvinnn kilogram per cubic mete (kg/m°) ............ 1.601 846
pound per cubicinch (Ib/in®) ...................... kilogram per cubic mete (kg/m®) ............ 2.767 990
pound per cubic yard (Ib/yd®)...................... kilogram per cubic mete (kg/m°) ............ 5.9 764
pound per gallon [Canadia and

U.K. (Imperial)] (Ib/gal) ........ccovvviiiiinin kilogram per cubic mete (kg/m®) ............ 9.977 637
pound per gallon [Canadia and

U.K. (Imperial)] (Ib/gal) ..o kilogram per liter (kg/L) .....coovvvniiiinnnn 9.977 637
pound per gallon (U.S) (Ib/gal).................... kilogram per cubic mete (kg/m°) ............ 1.18 264
pound per gallon (U.S) (Ib/gal).................... kilogram per liter (kg/L) .......cvoiiniiinnn 1.18 264
slug per cubic foot (slug/ft®).................... ... kilogram per cubic mete (kg/m®) ............ 5.153 788
ton, long percubicyard ...l kilogram per cubic mete (kg/m®) ............ 1.328939
ton, shat, per cubicyard ... kilogram per cubic mete (kg/m®) ............ 1.186 553

MOMENT OF FORCE or TORQUE

dyne centimete (dyn-cm) ... newtonmeteg (N-m).......coooviiiiieinnnn 1.0
kilogramforce mete (kgf - m)................... .. nevtonmete (N-m)..........ooviviiinenn. 9.806 65
ounce (avoirdupds)Fforce inch (ozf -in) ........... nevtonmete (N-m)..........coovviiinenn. 7.06L 552
ounce (avoirdupas)Fforce inch (ozf - in) ........... millinewton metg (MN - M) .................. 7.061 552
pound-force foot (Ibf - ft) ...l newtonmeted (N - m).......oooviiiniennnnn 1.3% 818
pound-force inch (Ibf - in).................o newtonmeteg (N -m).......coooviiiiieiinnn 1.120 848

MOMENT OF FORCE or TORQUE, DIVI DED BY LENGTH

pound-force foot per inch (Ibf - ft/in) .............. newton mete pe meteg (N-m/m)........... 5.337 866
pound-force inch per inch (Ibf - in/in) ............. newton mete per meteg (N-m/m)........... 4.448 222
PERMEABILITY
darcy™. . mete squared (M) ..........ocoevieinn.. 9.8 233
PEM (0°C) . kilogram per paschsecad square meter
[Kg/(Pa s md)] oo, 5.721 35
PEM (23°C) .ttt kilogram per pascasecad square meter
[kg/(Pa-s-mA)] .o, 5.746 25
pem inch (0°C)........coovii i kilogram per paschsecad meter
[kg/(Pa-s-m)]....coovvniiniiiiiiiin.n. 1.45322
pem inch (23°C) ... kilogram per paschsecad meter
[kg/(Pa s m)]...ccovviiiiniiinnnn. 1.4 29
POWER
erg per secod (Erg/9)....ovvvviiiiiineine WAt (W) o 1.0
foot pound-force per hour (ft - Ibf/h)............... watt (W) .o 3.765 161
foat pound-force per minute (ft - Ibf/min) ......... WALt (W) . 2.2 697
foot pound-force per secand (ft - Ibf/s) ............ Watt (W) .o 1.3% 818
horsepwer (550 ft - Ibf/s) ... Watt (W) .o 7.4% 999
horsepwer (boiler) ..., Watt (W) oo 9.8M 50
horsepwer (eledric). ...t watt (W) oo 7.46
horsewer (MEriC). ......ovvvviiiiii e Wt (W) oo 7.354988
horsewer (U.K.) ..o Wat (W) oo 7.4570
horsewer (watep...........ooovviiiiiiiiinnn.s Watt (W) oo 7.46043

PRESSURE or STRESS (FORCE DIVI DED BY AREA)

atmospherestandad (@tm) ... pPasCh(Pa)........cooveiiiiii 1.01325
atmospherestandad (&tm).............coooeiiiie kilopasch(kPa)..........cooviiiiiiiiiiinn.n. 1.01325
atmosphergtechnica (aty%........................ PaSCA(PA) ... cvvi e 9.806 65
atmospheretechnica (aty!®........................ kilopasch(KPa)...........ocvveeeeeneninins 9.805 65
bar(ban.......coooiii PasCA(Pa).......ooveiii 1.0

ba(an......c.coov i kilopasca(kPa)..........ccooeiiiiiii, 1.0
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To convert from to Multi ply by

catimete of mercuy (0 °C)13 ...................... PASCA(Pa) ... et 1.3 22
centimeter of mercuy (0°C)*3 .................... kilopasch(KPa)...........cooveeerenanann.s. 1.3822
centimete of mercuy, convertiond (cmHg)13 ....... PaSCA(PA).......oveeii 1.3 224
centimete of mercuy, conventiond (cmHg)13 ....... kilopasch(kPa)..........ccoviiiiiiiiiiinn... 1.33224
centimete of water (4°C)*............... PASCR(PE) . ... e oo 9.806 38
catimete of water, conventiond (cmH20)13 ....... PASCA(Pa) ... et 9.806 65
dyne per square centimete (dyn/cn?) ............. PaSCA(Pa). ..o 1.0
foot of mercury, conventiond (ftHg)13 ............. PasSCA(PA).......oveeiii 4.063 666
foat of mercuy, conventiond (ftHg)13 ............. kilopasch(KPa).........oooviiiiiiiiiii. 4.063 666
foot of wate (392°F)* ... ] PASCR(PE) . ... e oo 2.9898
foot of water (392°F) 3. ... KIloPaSCR(KPE). . ..o ee e 2.983 98
foot of water, conventiona (ftH,0)'3.............. PASCA(PE) . ...\t 2.98 067
foot of water, conventiond (ﬂH20)13 .............. kilopasch(kPa)..........covviiiiiiiiiiiinn... 2.9 067
gramforce per square centimeter (gf/cm?) ......... PasCh(Pa)........covveiiiii 9.806 65
inch of mercuy (32°F)3. ... PASCR(PE) . ... e e 3.3%38
inch of mercuy (32 °F)13 .......................... kilopasch(kPa).........ccovviiiiiiiiiinnns 3.3% 38
inch of mercury (60°F)*3.......................... PASCA(PE) . ...\ 3.3%85
inch of mercuy (60 °F)13 .......................... kilopasch(kPa)..........ccvviiiiiiiiiiiiinns 3.3 85
inch of mercuy, conventiond (ian)13 ............ PasCh(Pa)........covvvieiii i 3.3% 389
inch of mercuy, conventiond (inHg)*>............ KilopasCR(KPE). .. ... oo 3.3% 389
inch of wate (392 "F)13 ........................... PASCA(PA) ... et 2.490 82
inch of water (60°F)*3............................ PaSCA(PA) . ...t 2.4884
inch of water, conventiond (inH 20)13 ............. PasSCA(PA).......oveei i 2.490 889
kilogramforce per square

centimete (Kgf/cm?) .....ooveiiiii PASCA(PA) ...\ e et 9.806 65
kilogramforce per square

centimete (kgf/cm?) ......ooviviii kilopascl(kPa)..........c.coovivviiiiiiiniin 9.8 65
kilogramforce per square mete (kgf/m?.......... PaSCA(PA). ... 9.806 65
kilogramforce per square

millimeter (Kgf/mnP). ..........cooeiviiiinn. ] PASCA(PA) ...\ 9.806 65
kilogramforce per square

millimeter (kgf/mmd)........oovvviieiiin. megapasch(MPa) ..........covvviiieininns 9.806 65
kip per square inch (ksi) (kip/in®).................. PaSCA(PA)......vvei 6.8H 757
kip per square inch (ksi) (kip/in?).................. kilopasch(kPa).........ccovviiiiiiiiiiiinn.d 6.8% 757
millibar (mban) ... PasCh(Pa). ..o 1.0
millibar (mban) ...............co kilopasch(kPa)..........ccovviiiiiiiiiinntn 1.0
millimeter of mercury, conventiond (mmHg)13 ....... PASCA(Pa). ... e e 1.3 224
millimeter of wate, conventiond (mmH,0)*3... ... PASCA(PE) . ...\ 9.805 65
poundd per square foot ...........oiiiiiiiii ] PASCA(PA). ... 1.48 164
pound-force per square foot (Ibf/ft?) ............... PasCh(Pa)........covvvieiiii 4.78 026
pound-force per square inch (psi) (Ibf/in?)......... PasCa(Pa)........covvviiiiii 6.8% 757
pound-force per square inch (psi) (Ibf/in?)......... kilopasch(KPa).........coovvviiieiineinnnn 6.8% 757
ps (pound-force per square inch) (Ibf/in? ......... PaSCA(PA) .. ... 6.8% 757
ps (pound-force per square inch) (Ibf/in?) ......... kilopasch(kPa).........ccoovviiiiiiiiiiinnn.d 6.8% 757
TOIT (TOIT) et 2] PasCh(Pa)........covveieiiii 1.3 224
RADIOL OGY
CUME (CI) v bequerd BQ).........oooovviiiit 3.7
rad (absorbed dosg (rad) ............cooiviiiiin. (o[- V(€)1 1.0
1= 11 (=]00) R SEVE (SV) « v 1.0
roenten (R) ...oovvvniii i coulomb per kilogram (C/KQ)................. 2.58

SPEBD (see VELOCITY)
STRESS (se2e PRESSURE)
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To convert from to Multi ply by

TEMPERATURE

degree Celsits (°C)..vvvviinniiiiiiiiiii i kelvin (K). .o T/K=t/°C +273.15
degre centigradé‘6 ............................... degr@ CelSits (°C) .o vvviei i t/°C=t/deg cent.
degree Fahrenhdi (°F)...............coooiiinntt. degre Celsite (°C) . ovvvveiiiiiiieen t/°C =(t/°F — 32)/1.8
degree Fahrenhdi (°F)...............cooooiennt kelvin (K) . .ooooe e T/K = (t/°F +459.67)/1.8
degr@ Rankine (°R).........ccooviviieiiinnann. Kelvin (K)o T/K=(T/°R)/1.8
kelvin (K) .o degree Celsits (°C) ...ovvvieeiiiiiiii e t/°C=T/K — 273.15
TEMPERATURE INTER VAL

degree Celsits (°C) .vvvvvivviiiii i kelvin (K).ooooe i 1.0 E+00
degres centigrade® ... degre Celsits (°C) .....ovvveeeeaeeenens 10 E+00
degree Fahrenhdi (°F)..............ccooiiiinntt. degre Celsite (°C) . ooviii i 5.5% 556 E-01
degree Fahrenhdi (°F)...............cooooiiia. Kelvin (K). oo 5.5% 556 E-01
degr@e Rankine (°R).........c.ooeivviiiiniinann.. kelvin (K)...oooe 5.5% 556 E-01
TIME

day (d) ..o SECA (9) - - e eeeei e 8.64 E+04
day (siderea).........c.oooiiiiiiii e SECAM (). v et 8.616 409 E+04
hour (h) .o s SECAA (S) v vev et et 3.6 E+03
hour (siderea) ............cooviiiiiiiiiiii SECO (). v vttt 3.590 170 E+03
minuE (MIN) ..o SECO (). v et 6.0 E+01
minute (sidereal............cooiiiii S1Tod 1) o ) P 5.98 617 E+01
secod (siderea).........ooviiiiiiii SECOM (). v ev e 9.972 696 E-01
ShAKE. .o s FYTod 1 )'o N ) 1.0 E-08
Shae. ..o nanosecnd (NS) ......ovvvvnnerinineennnnnns 1.0 E+01
yea (365 days).....vvveiii i SECO (). v 3.1536 E+07
yea (Siderea). ........veuiiiiiiii i S 1=Tod 1) o () P 3.1% 815 E+07
yea (tropical........ooiviiiiii SECAA (). et vt et 3.1% 693 E+07

TORQUE (see MOMENT OF FORCE)
VELOCITY (includes SPEED)

foot per hour (ft/h).........oooiiiiii s mete per secad (M/S).....ovvvieiiiinnnn 8.465 667 E-05
foot per minute (ft/min)............... ... .. ...l mete per secad (M/S).....ovvvieiiiinennn 5.08 E-03
foot per secad (ft/S)......covvvviiniiiiiiiiinnn. mete persecad (M/S) . ....vviiviiiinnn 3.048 E-01
inch per secad (in/s) ..........covviiiiinnniinnns mete per secad (M/S)....vvvvviiiiinnn 2.54 E-02
kilomete per hour (km/h) ... mete per secod (M/S) ...ovveviiiiiinn 2771778 E-01
kna (nauticd mileperhour) ...t mete per secad (M/S).....ovvvieiiiinannnn 5.144 444 E-01
mile per hour (Mi/h) ... mete persecad (M/S)....ovvieviiiniinn 4.4704 E-01
mile per hour (Mi/h) ... kilomete per hour (km/h)................... 1.600 344 E+00
mile per minute (Mi/min) ...l mete per secad (M/S) ...ovvvveniniiin 2.6824 E+01
mile per secad (Mi/S) .....oovviiiiiiiiiiiiinnns mete per secad (M/S)....oovvvviiiiinnn 1.600 344 E+03
revolution per minute (rpm) (r/min)................ radian per second (rad/s) ...........ooiiinnen 1.047 198 E-01
rpm (revolution per minuté (r/min)................ radian per secand (rad/s) ...........coviinnnn 1.047 198 E-01
VISCOSITY, DYNAMIC
cantipoise (CP)...ovviiei pascasecod (Pa“9)........ccovvviiininnnnn. 1.0 E-03
POISE (P)...u e pascasecod (Pa“9)........ccovvvviiieinnnn. 1.0 E-01
poundd secad per squarfoot ................o pascasecad (Pa-9)........oovvviiiiiiinnn 148164 E+00
pound-force secad pe square foot

(Bf - St . pascasecmd (Pa- S).........ovvuiiininnn.n A.78 026 E+01
pound-force secad per square inch

(bf - SAM) . paschasecod (Pa-9)..............ooueenn. .l 6.8 757 E+03
pound per foot hour [Ib/(ft-h)] ................... pascasecmd (Pa- S).........covvuiinnennn.n 4133789 E-04
pound per foot secad [Ib/(ft-S)] .........cevttt. pascasecad (Pa-S).......coovviiiveinnnn 1.483 164 E+00
The . e reciproch pascasecad [(Pa-s) Y]......... 1.0 E+01

slug per foat secand [slug/(ft-S)] ..........ceen. paschsecod (Pa-9)........c.covvvvvnneinnn A.78 026 E+01



To convert from to Multi ply by

VISCOSITY, KINEM ATIC

CENtIStOKES (CSX) .+ v vevve e mete squared per secod (M?/s).............. 1.0
square foot per secod (ft3/9)..............ceen.. mete squared per secad (M?/S).............. 9.290 304
FOKES () oo mete squarad per secad (M?%/9).............. 1.0

VOLUME (includes CAPACITY)

acrefoot (basel on U.S. suwvey foot)9 ............. cubic mete (M)...........cooviiiii 1.233489
barré [for petroleum 42 gallons (U.S.)](ldl) ....... cubic metg (M) ....oveiee i 1.58 873
barrd [for petroleum 42 gallons (U.S.)](kbl) ....... 1 =T (0 1.58 873
bushé (U.S) (BU) ... cubic mete (M), 3.58907
bushé (U.S)(bu) ..o lter (L) ..o 3.523 907
cord (128ft%) . ... cubic mete (M) .........oocooiiiiii 3.624 556
cubic foot (ft%). .. o cubic metg (M) ...ovveie i 2.831 685
cubicinch (in®). ... cubicmete (M%)........coiiiiiiin., 1.638 706
cubicmile (Mi®)............oo cubic mete (M) . ... 4.168182
cubicyard (yd®) ... cubic mete (M) . .........ocooiiiii 7.645 549
CUP (U.S) oo cubic mete (M%), ... 2.36b 882
cUp (U.S) o 1= 2.366 882
CUD (U.S) ol milliliter (ML) ... 2.36 882
fluidouna@ (U.S) (fl 02) .....ovvviiiii cubicmete (M%), ... 2.957 353
fluidounae (U.S) (fl0z) .......cvvviiniii milliliter (ML) ..o 2.957 353
gallon [Canadia and U.K. (Imperial)] (gal) ........ cubic mete (M) . ........oooiiiii 4.546 09
gallon [Canadia and U.K. (Imperial)] (gal) ........ 1= o 4.546 09
gallon (U.S) (@al).....oovvveeiiiiiiiiiieiien cubic mete (M3)........ooviiiiii i 3.786 412
gallon (U.S)(@al).....ovvnviiiiiii e lter (L) ..o 3.786 412
gill [Canadia and U.K. (Imperial)] (gi) ........... cubic mete (M) . ........c.cooiiii 1.420 653
gill [Canadia and U.K. (Imperial)] (gi) ........... Hter (L) ..o 1.420 653
Gill (U.S) (Q1) .o cubic metg (M)....oveiee i 1.18 941
Gill (U.S)(g1) e ter (L) .o 118941
liter ()20, .. e cubic mete (M) . .......cooiiiiii 1.0
ounce [Canadia and U.K. fluid (Imperial)]

(FlOZ) oo cubic meta (M), 2.841 306
ounce [Canadia and U.K. fluid (Imperial)]

(FlOZ) oo milliliter (ML) .....oove 2.841 306
ounce (U.S fluid) (f102) .......coooviiiiiii cubic mete (M), 2.957 353
ounce (U.S. fluid) (fl02) ......ccooviiiiiiii milliliter (ML) ..ot 2.957 353
PEK (U.S) (PK) + v cubic mete (M) . ... 8.8 768
PE& (U.S) (PK) «evveei e (=T (0 8.8(0 768
pint (U.S. dry) (dry pt).....cooenieiieinian cubic meta (M3)........oooiiiiiii. 5.506 105
pint (U.S.dry) (dry pt).....coooviviiiiiiinn Bter (L) oo 5.506 105
pint (U.S. liquid) (liqpt) ....oovnveie 2 cubic mete (M) . ... 4.731 765
pint (U.S. liquid) (ligpt) ......oovveiei ter (L) ..o 4.731 765
quart (U.S.dry) (dry gt) ...ooevnniiiie e cubic mete (M) ..........oooiiiiii 1.101 221
quart (U.S.dry) (dry gt) ....oovviieiiee 1 (=T (I 1.101 221
quart (U.S. liquid) (liqat).......coovevenieiniad cubic mete (M), 9.463 529
quat (U.S liquid) (liggt)......ovvvieeieie e, ter (L) ..o 9.463 529
S LY ) T cubic mete (M3).......ooooiiii 1.0
tADIESPOD. ... cubic mete (M%)................co 1.478 676
tablespom. ... milliliter (ML) ... 1.478676
TEASPOD ...ttt cubic mete (M) 4.928922
1EASPOD ..ot millilite r (ML) ... 4.928922

tON, FEGEr .. cubic mete (M) . ........oocooiiii 2.831 685
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To convert from to Multi ply by

VOLUME DIVI DED BY TIM E (includes FLOW)

cubic foat per minute (ft3/min) .................... cubic mete per secod (M/9)................ 4719474
cubic foot per minute (ft3/min) .................... liter persecad (L/S) ..ovvevnneniiiieaenn, 4.719474
cubic foot per secad (ft3/s) ...................... cubic mete per secad (M*/9)................ 2.831685
cubic inch per minute (in®/min).................... cubic mete per secad (M/9)................ 2731177
cubic yard per minute (yd®/min) ................... cubic mete per secad (M/9)................ 1.274 258
gallon (U.S)perday (gal/d).........covvniiniiinnn cubic meta per secad (M/9)................ 4.381 264
gallon (U.S) perday (gal/d).........covvnivniiinn liter persecad (L/S)...ooovvveiiiinaiann, 4.381 264
gallon (U.S) per minute (gpm) (gal/min).......... cubic mete per secad (M*/9)................ 6.3 020
gallon (U.S) per minute (gpm) (gal/min).......... liter persecad (L/S)...ovevvneniiiiiienn 6.3 020

WORK (see ENERGY)





