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meter m
kilogram kg
second 8
ampere A
kelvin K
mole mel
candela cd

( NIST, 2006 yt.all )
1 000 000 = 10°
1 000 = 103
100 = 107
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mega M
kilo k
hecto h



g2 £Y'¢

10=10' deka da
0.1=10" deci d
0.01 = 107 centi c
0.001 = 107 milli m
0.000 001 = 10 micro m
0.000 000 001 = 10° nano n
0.000 000 000 001 = 1072 pico p

This table shows the common prefixes. Others, from 107 to 10** are acceptable
for use of the 51. See NIST 5P 330,

( NIST, 2006 yahl ) 300138 pamsedl sl

AL Y Tovareall il )l

kilo kilogram

calorie joule (J), if the value is vsed in physics kilojoule (kI), if the
value is used in nutrition

candle or ‘
candela

candlepower

centiliter milliliter or liter

fermm femtometer

gamma nanotesla

micton micrometer

millimictron nanometer

mho siemens

¥ {gamma) microgram

A {lambda) cubic millimeter or microliter

¢ NIST, 2006 phalt ) Adlalt Coli g1 U1 &S 8t ol 1 o ool
To Convert

From To Multiply By

oJ o)

Foot meter (m) 0.3048
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FESIRY
acre square meter {mz)
acre hectare (ha)

circularmil  gquare millimeter {mmj)

square inch
square inch
square foot

gquare centimeter (em
fquate mil'wimelmé {mm )
squate meter (mz)

square yard  gquare meter (m )
square mile  gquare kilometer (km )

acre-foot

barrel, oil (42 U.S.

gallons)

barrel, oil {42 U.5.

gallons)
cubic yard
cubic foot
cubic foot
board foot
register ton
bushel
gallon

quart (liquid)
pant {liquid)

cubic inch

foot per second
mile per hour

knot {nautical mile
per hour)

inch per second

1"‘3-1'
3
eubic meter (m )
3
cubic meter (m }
liter (L)

3
cubic meter (msg}
cubic meter (m )
liter (L)
cubic meter {m )
cubic meter [ms)
cubic meter (m }
liter (L)
liter (L)

liter (L)
milliliter {mL)

cubic centimeter (cm )

(Al ot 1y e M

i pall
meter per second (m /s)
kilometer per hour {km'h)

kilometer per hour (km/h)
C,Jfr HEP )

2
meter per second squared {m-s )

4 046,873
0.404 687 3
0.000 506 708
64516
645.16

0.092 903 04
0.836 127 36
2,589 988

1 233.489
0.158 987 3

158.987 3

0.764 555
0.028 316 BS
28316 85
0.002 359 737
2,831 6835
0.035 239 07
3.785 412
0.946 352 9

04731765
29.573 53

16.387 064

0,304 8
1.609 344

1.852

0.025 4



squared
foot per second
squared

standard acceleration

of gravity (gﬂ]

cubic foot per
second
cnbic foot per
minute
cubic foot per
minute
cubic yard per
minute

S

meter per second squared [mﬂs-z}

meter per second squared [m-,s-z)
O\ pendt Jukas

cubic meter per second [m3 {5}

cubic meter per second [m3 fs}

liter per second (L/s}

liter per second (L/s}

gallon per minute liter per second {L/s)}
gallon per day liter per day (L{d)
2 ﬁ J” EaL&S'
. kilometer per liter
mile rallon
v (km/L)

(bt Sl 1 ol ) 3 1

(U380 A
ton {long) (2240 Th) kilogram {kg)
ton {long) meiric ton (t}
Section To Convert From To Multiply By N ,
ton (short) (2000 Ib) kilogggtn (kg)
ton {short) metric ton (t}
slug kilogram {kg)
pound {avoirdupois) kilogram {kg)
ounce (troy) gram (g}
cunce (avoirdupois) gram (g}
grain milligram{mg}
A5
, kilogram
pound foot micter (kgem)
e
ton {2 000 Ib {[short]}) per cubic yard kilo per

cubic metey

£y

0.304 2

9,806 65

0.028 31a 85

0.000 471
9474

0471947 4

12,742 58

0,063 090 2
3785412

0425 143 7

1 016.047
1.016 047

907.184 74

0.907 134 74
14.593 9
G453 592 37
31.103 48
2834952
64,798 91

0.138 253

1 186. 553



1YY =l

pound per cubic lool

A58 A
pound per gallon

ounce (avoirdupois) per gallon

ol

pound foot per second

pound square foot

3 4l
pound-force
poundal

pound-force foot
pound-force inch

il
standard atmosphere

Section To Convert From To Multiply By
bar

millibar
pound-force per square inch (psi)

kilopound-force per square inch

(kg/m)
meiric ton per
cul;ic meter {t
fmY

kilogram per
cubic meter

(kg/m)

gram per liter
8 /L)
gram per liter
(8 /L)

kilogram
meter per
second
{kg'm/s}
kilogram
square ;naber

(kg m)

newton (N)
newton {N)
newton meter
(N-m)
newton meter

(N-m)

kilopascal
(kPa)
kilopascal
(kPa)
kilopascal
(kPa)
kilopascal
{kPa)
megapascal
{MPa)

1.186 553

16.018 46

119.826 4

7489152

0.138 2550

0.042 140 11

4.448 222
0.138 2550

1.355 818

0.112 984 8

101.325
100

0.1

G.894 757

G.894 757



S

pound-force per square foot Eg:gas::al
inch of mercury (32 °F) E}?ﬁf’)ﬁ"ﬂ
ilopascal
foot of water (39.2 °F) E}Eﬂsm
inch of water (392 °F) Egﬂascal
millimeter of mercury (32 °F) Eﬁgﬂ“cﬂ
torr (Torr) pascal (Paj)
or g 31

millipascal
centipoise second

{mPa - 5)

o st G g
squate
. millimeter pet
centistokes second
2

{mm /s)

N RCIITEATRTLIVY
kilowatthour g:;ﬁjum"
calorie {as used in physics) joule (I)
calorie {as used in nutrition) kilojoule (kI
Btu kilojoule (kI}
therm (U.S.) :ﬁ]ﬁ)ﬂmﬂe
horsepower hour }ﬁ;ﬂm&
foot pound-force joule (I)

3 il
ton, refrigeration (12 000 Brw'h) kilowatt (kW)
B pet second kilowatt (kW)
Biu per hour wall (W)
horsepower (550 foot pounds-force per
second} wait (W)
horsepower, eleciric walt {W)

foot pound-force per second wait (W)

YA

0.047 330 26

338638

2,988 98

0.249 082

0.133 322 4
133.322 4

36

4.184
4.184
1.055 056

105.480 4

2.684 520
1.355 818

3.516 853
1.055 056
02930711

T45.699 9
746
1.355 818
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(o Sdadll Lolas

rec-iipmcam Kelvin
(K )

reciprocal degree
Celziug {°C )

¢ Adldt Sl I i y 8y
(idlall Dt i ) (5t A O et Julas
S\ o g0

watt per meter
kelvin 0.144 2279
[W/(m-K)]
S et
watl per square
meter kelvin 5.678 263
(W /(m - K)]
iy o) gt At
kilojoule per
Biu per degree Fahrenheit kelvin 1.899 101
(kIVK)

e g1 gyl A dandl
kilojoule per
Btu per pound degree Fahrenheit kilogram kelvin ~ 4.186 8
[kJikg - K]

1.

reciprocal degree Fahrenheit

reciprocal degree Fahrenheit

Btu inch per hour square foot degree
Fahrenheit

Btu per hour square foot degree
Fahrenheit

8]
) kilojoule per
Btu per degree Rankine kelvin 1.899 101
(kJK)



G2 5

A @Y
Section To Convert From To kilojoule per kilogram
Multiply By Btu per pound kelvin 4,186 8
degree Rankine [kJikg - K)]
Ll Le ot D)
" kilojoule per kilagram
Btu per pound T 2.326
Tk I/kg) .
Quantities of Electricity and Magnetism
Magnetic field strength
oersied ampere per meler (Afm) 79577 47
Magnetic flux
maxwell nanoweher (nWh) 10
Magnetic flux densifty
pauss millitesla (mT) 0.1
Electric charge
ampere hour coulomb {(C) 3 600
Resistivity
ohm circular mil per foot nanochm meter {nfm} 1.662 426
Conductivity
mhbo per centimeter siemens per meter (S/m) 100
R P ey (TR S
M s
angstrém nanometer {nm) 0.1
Luminance
candela per square meter
lambert (L) 2 3 183.099
(cd/m )
f:amdtla per square candelg per square meter 1 550,003
inch (cd /m )
candela per square meter
footlambert 2 3.426 259
{cd /m )
Lumingus exitanae
lumen per square  Jux ‘
foot (%) 10,763 91
phot ol 10,000
Iuminanee
- ‘ Jux ]
footcandle 10.763 91

(%)



£ g2
Quantities of Radiology
Section To
Convert From To Activity (of a radionuclide)
Multiply By
Curie megahecquerel {MBq) 37000
Absorbed dose
Rad gray (Gy) 0.01
Rad centigray (cGy) 1
Dose equivalent
Rem sievert {5v) 0.01
Rem millisievert (mSv) 10
Millirem millisievert (mSv) 0.01
Millirem microsievert {pSv) 10
Exposure (x and gamma rays)
roentgen coulomb per kilogram (Clkg)  0.000 258
( Nobel,1983  jhall ) Tl Sl 1 ey
e i
Sl i ]
il
square meter m’ FPR Y
cubic meter m’® P L
Hertz, cycles per second Hz 1/ A5
kilogram per cubic meter kg/m’ Gkl
metet/sec m/'s ie padl
radian/sec rad/s 4450 2
meter/second squared m/s® Ul
radians per second square rad/g’ Ll ) Aloall
cubic meter per second m'fs qa;:d-.‘ s }‘l ks

kg per second

kgfs ghs'\ll 8 A Jdas



Newton

Newton per meter

Pascal (Newlon per gquare
meter)

Newton-second per square
meter

meter squared per second

joule, newton-meter, wait-
second

watt, joule per second
joule per kilogram degree
joule per kilogram

joule per kilogram degree
watt per meter degree
meter squared per second
coulomb

volt

volt per meter

chm

amperes per volt meter
Weber

henry

tesla

S

N
N/m
Pa (N/m2)

N-s/m2

J, N-m, W-
&

W, /s
Jikg-K
Jikg
Jkg-K

W/m-K

A-g
kg-m/A=s"
kg-m/A-g"
kg-m®/Als’
Als¥kg-m’
A5 kg-m’
kg-m¥g-A
kg-m/s?-A2

kg/s™-A

g4y

5 il

(edadl L)

Al ¢ sl

RS 2o

Lalsdl 25 ol

Bl ¢ Jadi

5 4l

7 TR FORU
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LS A1 30l 48015 3
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( SSSJ., 2006 )

(ST) Slaa y J 5 Agand

kilometer, km (10° m)
meter, m

meter, m

micrometer, um (10 m’

millimeter, mm (107 ™

nanometer, nm (10~ ™

hectare, ha

square kilometer, km®
(10* my*

squate kilometer, km®
(10* m)*

2 . 2
sguare meter, m

square meter, m’
square millimeter, mm’
(10—3 m)d

cubic meter, m’

28 iy 1481 3 peali(ST)

J
mile, mi
yard, vd

foot, fi
micron, B
inch, in
Angstrom, A
PE IR
ACTE
acre
square mile, mi’
acre
square foot, ft*

squate inch, in®

ey

acre~inch

J J g

1.61
0.91

0.3

0.41
4.05 x 107
2.59
405x 10°
9,29 x 107

645

102.8



cubic meter, m’

cubic meter, m’
liter, L (107 m")
liter, L (107 m%)
liter, L (10" m")
liter, L (107 m)
liter, L {107 m*)

liter, L (10" m™)

gram, g (1079

gram, g (107
kilogram, kg
kilogtam, kg
kilogram, kg

mega gram, Mg (tone)

tonne, t

kilogram per hectare,

kg ha™

kilogram per cubic meter,
kgm®

kilogram per hectare,

kg ha”

kilogram per hectare,

kg ha™

S

cubic foot, ft’
cubic inch, in®
bushel, bu
quart {liquid}, qt
cubic foot, it}
gallon
ounce (fluid), oz
pint (fluid}, pt
LS
pound, lb
ounce {avdp), oz
pound, Ib
quintal (metric), g
ton (2000 b), ton
ton (U.S.}, ton
ton (U.S.), ton
Jall g Ayl
pound per acre, Ib acre™
pound per bushel, bu™
bushel per acre, 60 Ib

bushel per acre, 56 Ib

283 x 107
1.64 x 107
35.24
0.95
28.3
3.78
2.96 x 107

0.47

454
284
0.45
100
907
0.91

0.91

1.12
12.87
67.19

62.71

tit



féo

kilogram per hectare,
kg ha

liter per hectare, L ha™

tones per hectare, t ha™
mega gram per hectare,
Mg ha
mega gram per hectare,
Mg ha

meter per second, m 57

square meter per
kilogram, m” kg™
square meter per
kilogram, m® kg™

mega gram per cubic
meter, Mg m™

mega Pascal, MPa
(10° Pa)
mega Pascal, MPa
{10° Pa)

pascal, Pa

Pascal, Pa

Kelvin, K

Celzius, °C

joule, J

S

bushel per acre, 48 1b
gallon per acre
pound per acre, Ib acre™
pound per acre, Ib acre™
ton (2000 Ib) per acre, ton acre”
mile per hour
= ol cia..Jl

square centimeter per gram, cm” g~

square millimeter per gram, mm® g

idesd)
gram per cubic centimeter, g cm™
Joizall
atmosphere
bar
pound per square foot, 1b ft™
pound per squate inch, Ib in
dy _,L-! dor 33
Celsius, *C
Fahrenheit, °F
35 ) &Sy a1 L)

British thermal unit, Biu

53.75
9.35
1.12x 107
1.12x 167
2.24

0.45

0.1

0.1
0.1
419

6.90x 10°

1.00 (°C + 273)

5/9 (°F - 32)

1.05 x 10°



joule, J
Jjoule, J

joule, J

joule per square meter,
Fm®

Newton, N

wait ger square meter,
W

milligram per square
meter second,

mg m? s’

milligram (H; Q) per
square meter second,
mgm” s~

milligram per square
meter second,

-]
mg m” s

milligram per square
meter second,

mgm? &

radian, rad

S

calorie, cal
£Ig

foot~pound

calorie per square centimeter
(langley)
dyme
calorie per square centimeter minute

(irradiance), cal cm” min™

gﬂ_}.’dji ‘L—*J‘_E = U Py
gram per square decimeter hour, g
dm” b

micromole (H;O) per square
centimeter second,
pmol ¢m” 5™
milligram per square centimeler
second, mg em™ 57!

milligram per square decimeter
hour, mg dm™ h’

o geadl gt

degrees (angle), ©

A Jor 1 g el S o leald

siemen per meter,
Sm”

tesla, T

millimho per centimeter, mmho cm™

gauss, G

£En

4.19
40093
1.36

419 x 10*
40091

698

1.75 x 107

0.1

40090



LY

< 3
cubic meter, m

cubic meter per hour, m*
h-l
cubic meter per hour, m®
h—l

hectare-meters, ha-m

hectare-meters, ha-m

hectare-centimeters, ha-
cm

centimole per kilogram,
cmol kg

gram per kilogram,
gkg'

milligram per kilogram,
mg kg

becguerel, Bg

becquerel per kilogram,
Bq kg™

gray, Gy

{absorbed dose)
sievert, Sv (equivalent
dose)

Elemental
P

K

Ca

Mg

S

s\l GJL-ALj
acre-inches, acre-in 102.8
cubic feet per second, ft* s~ 101.9
U.S. gallons per minute, gal min™ 0.23
acre-feet, acre-ft 012
acre-inches, acre-in 1.03 x 107
acre-feet, acre-ft 12.53

N3 A

mill equivalents per 100 grams, meq

100 g i
percent, % 10
parts per million, ppm 1
Flasill bl
curie, Ci 3.7x 10"
picocurie per gram, pCi g™ 37
rad, rd 0.01
rem (roentgen equivalent man} 0.01
At Akl gl ¢
Onxcide
P;Os 0.44
KZD 0383
Ca0 0.72

MgO 0.6



g2 £
( Nobel,1983 kol ) Zlodlaall jand Lod Ji ol plt o
S oo gl ol
& g Bl
syl B 2.998x10° m §
speed of light in
yacuunm " "
= ‘ 3 e . 2358zm {01309molm™ ) at -10°C
Com Mg o2 555 307 gm” {0.1891 mol m™) at -5°C
saturation concentration 4.847 gm™ { 0.2690 molm™) at 0°C
of water vapor ( i.e., at 6797 gm” (03773 molm™) at 5°C
100% relative humidity )  9.399gm™ { 0.5217molm™) at 10°C
1283 gm™ (07121 molm™ )  at 15°C
1730 gm™ (0.9603 molm™ )  at 20°C
2305 gm™ (12790 molm™ )  at 25°C
3038 gm™ ( L6B6O mol m™ ) at 30°C
39.63 g ™ (22000 molm™)  at 35°C
5119 gm™ (28410 molm™ )  at 40°C
65.50 g m™ (3.6360molm™ ) at 45°C
8$3.06 gm™ (46100 mol m’)  at 50°C
water . = . 4217MIm” o at 0°C
? A ) A el s Mg o oC” at 20 °C
|46 3 o i 9
GUL oyl 4.146 MJ m™ °C* at 40 °C
volumetric heat capacity
of dry air ai constant
pressure { 1 atmosphere,
0.1013 MPa) i
cr . - Lz y 122KmteC at 0°C
F e A Ll 5 '’ “-::': at 20°C
o] 1 e S t
‘-T-I{;Jh!}rﬂg LBBKIm™ °C at 40 °C
volumetric heat capacity
of moist air at constant
pressure (1 atmosphere ) 5 et o
D b l3x1tmis at 0°C
SRS AP L R P lg ﬁ 5! at 10°C
- 2 o 151X 107 m’s at 20°C
BOos eS8 100 167 > at 30°C
Ay 1.70 % 107 m* at 40°C
diffusion coefficient of

CO, in air



£E4

ke

( 1 atmosphere, 0.1013
MPa )

FLEARTRET) [R POW
sl & oS Y1

diffusion coefficient of
Qs in air ( 1 atmosphere,
0.1013 MPa )

S B,LasW el

| ‘,.,.ﬂ L; L
diffusion coefficient of
water vapor in air
( 1 atmosphere, 0.1013
MPa )

_;.-...M__ | I‘,‘T" ne _,.U1
base for natural
logarithm

chal i ol
faraday

et

gravitational
acceleration

ShYy ekt
Plank’s constant

M ?.AL.J il -
heat of sublimation of
water

S

1.95 % 107 m* 5™

2.13 x 107 m* s
227 x 107 m* s
2.42 % 10° m* s
2.57 x 10° m* s
272 % 10° m* 5

271828 (1/e=0.368 )

9,649 = 10* coulomb mol”
9,649 x 10* J mal™ ¥V
2306 = 10* cal mol™ V!
23,06 keal mol™ V!

at 20°C

at 0°C
at 10°C
at 20°C
at 30°C
at 40°C

9780 m&~  (scalevel’, 0°latitude )
9807 ms?  (sealevel”, 45°latitude )

fa

9832m¢
978.0m 5™
980.7 m &~
983.2m s

B P P

{ gealevel , 90° latitude )
{ sealevel' , 07 latimde )
{ sea level , 45¢ latitude )
{ sealevel’ , 907 latitude )

(' The correction for height abave sea
level is — 3.09 % 10 m s per m of

altitude)

6.626 x 1074 Jg
6.626 » 107 erg s
0.4136 » 1074 eV 5
6.626 = 10777 keal s
1.986 = 107 Jm
1240 eV nm

51.37 kJ mol™ (2.847 MI kg™)

51.17 kJ mol™ (2.835 MJ kg™

51.37 kJ mol™ (2.826 MJ kg')
}

12.27 keal mol™ {680 cal g"

at -10°C
at =5°%C
at -0°C
at-10°C



Hw ;L@Mﬁ.;c{,'.!'- ;JLF"

heat of vaporization of
water

C}lﬂ_}ﬂ ' L'--!_u

Boltzmann’s constanl

K!fb’

S A oo s 28
G el G

thermal conductivity
coefficient of dry air
{ 1 atmosphere )"

S A Jer il ol

thermal conduetivity
coefficient of moist air
{ 10085 relative humidity,
1 atmosphere )

" The pressure
sensitivity is very slight,
increasing only

S

12.22 keal mol” (677 cal g™)
12,18 keal mol” {675 cal g™')
45,06 kJ mol™ (2,501 MJ kg™)
44.63 IJ mol™ (2477 MJ kg™)
44.21 kJ mol™ (2.454 MJ kg™
44,00 kJ mol™ (2.442 MJ kg™
43.78 kJ mol™ (2.430 MJ kg™)
43.35 kJ mol™ (2.406 MJ kg™)
42.91 kI mol™ (2,382 MI kg™
40.6% kI mol™ (2,258 MJ kg™
10.76 keal mol™ (597 cal g™)
10.67 keal mol™ (592 cal g)
10.56 keal mol™ (586 cal g)
10.50 keal mol™ (583 cal g
10.45 keal mol™ (580 cal g)
10.36 keal mol™ (575 cal g}
10.25 keal mol™ (569 cal g)
971 keal mol” (539 cal g"?‘
1.381 » 107 J molecule™ K-
1.381 » 107" erg molecule™ K
8.617 » 107 &V molecule™ K™
00235 eV molecule™

0.0253 eV molecule™

0.0257 eV molecule™

0.0237 Wm °C!

0.0243 Wm' ¢!

0.0250 Wm™ °C'

0.0257 Wm™ °C!

0.0264 Wm™ °C'
0.0270 Wm™ '
0.0277 W' °C’

0.0242 Wm' °C’
0.0255 Wm' °«C’
0.0264 Wm” °C’'

tos

at -5°C
at- 0°C

me EERERERER

at
at
at
at
at
at

at
at
at
at
at
at
at

at
at
at

at
at
at

0°C
10°C
20°C
25%C
30°C
40°C
0°C
100 °C
o*C
1e°c
20°C
25
ELR
40°C
50°C
100 °C

a*C
20°C
25°C

-10*C
a°c
10°C
20°C

30°C
40°C
50°C

0°C
20°C
40°C



fod

K‘I&'ﬂk‘f

¥

about 0.0001 Wm™ !
per atmosphere {0.1013
MPa) increase in
Pressure,

S S s 20l
A

thermal conductivity
coefficient of water

3l gl ste

Avogadre’s number

sl b okl sl
o

satyration mole fraction
of water vapor ( i.e., at
100% relative humidity
{ at 1 atmogphere
(0.1013 MPa)

ORI P S

saturation vapor
pressure of water

S

0.565 W m™ o
0.599 W m! o
0.627 W oc!

0.693

6.0220 x 10¥ molecules mol™

0.1196 Jmol’ m

119600 kJ mol™ nm

28.60 keal mol”

m

28600 keal mol™ nm

R
0.00256
8C
0.003%6
C
0.00603
0.00861
0.01211
0.01682
0.02307
0.03126
0.04187
0.05550
0.0628]
0.09459
0.12180

0.260 KPa ( 2.60 mhar)
0.401 KPa( 401 mbar)
0.611 KPa(6.11 mbar)
0.872 KPa ( 8,72 mbar)

1.227 KPa (12.27
1.704 KPa (17.04
2337 KPa (23.37
3,137 KPa (31.37
4.243 KPa (42.43
5.623 KPa (56.23

mbar)})
mbar)}
mbar)}
mbar}

mbar}
mbar}

at
at

B

B

prrpppeeepflosussseessg

0
204C
40°C

=10

0°C
5°C
10°C
15°C
20 °C
25°C
30°C
35°C
40°C
45°C
50°C
-10°C
5 C
0°C
59
10°c
15°C
20 °C
25 °C
30°C
35°C
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7.378 KPa (73.78 mbar) at  40°C
9.585 KPa (95.85 mbar) at  45°C
12.34 KPa (123.4 mbar}) at  50°C

R Al 8.3143 Jmol” K
it =t 1987 cal mol” K’
gas constant 83143 m® Pamol” K™

8.3143 % 10°° m" MPa mel™ K™
0,0%2054 liter atmosphere mol™ K
0.083143 liler bar mol™ K™
$3.143 om’ bar mol” K

RT 2.271 % 10° J mol” (m’ Pamol™') at 0°C
2.437 % 10° J mol” (m’ Pa mol') at 20°C
2.479 x 10° J mol” (m” Pa mol') a1 25°C
2271 % 107 I m® MPa mol™ at 0°C
2.437 » 107 J m’ MPa mol™ at 20°C
2479 » 107 J m® MPa mol™ at 25°C

543 cal mol™ at 0°C
582 cal mol™ at 20°C
2.271 liter MPa mol™ at 0°C
2.437 liter MPa mol™ at 20 °C
22.71 liter bar mol™ at 0°C
24.37 liter bar mol™ at 20°C
22710 m’ bar mol™ at 0°C
24370 m’ bar mol™ at 20°C

22.41 liter atmosphere nol” at 0°C
24.05 liter atmosphere nol” at 20°C

2.303 RT 5.62 kJ mol™ at 20°C
571 kJ mol” at 25°C
1.342 k cal mol™ at 20 °C
1.364 k cal mol™ at 25°C
56120 cor’ bar mol” at 20°C
RT/F 253 mV at 20°C
257 mV at 25°C
2303 RTVF 582 mV at 20°C
592 mV at 25°C
60,2 mV at 25°C
7 135.0 M Pa at 20°C
RTTV, 1373 MPa at 25 °C
32.4 cal em™ at 20°C
135.0 J em™ at 20°C
1350 bars at 20°C

1330 aimosphere at 20

C

2.303 310.9 M Pa al 20°C
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RT/V,

el plas ¥l e b

solar constant

R P PR
(Lis)
specific heat of water
{ mass basis }
shakl G 92013, A1
(Jge)

specific heal of water
(mole basig)

PERRA AR EREY
Ut

partial molal volume of
water

FLAN 3 L
permittivity of a
vacuum

pLU :5;-_3_}1

viscogity of water

S

En

Mw

) .1;,.,.“ Bl
density of dry air
{ 1 atmosphere, 0.1013
MPa )

i

S

316.2 M Pa

3063 atmosphere

¢

3109 bars

1360 W m™

1.95 cal em™ min™
136 x 10° erg em™ ¢!
0.136 W em™

4187 Jkg' o

100 cal g oC!

754 Jmol” °C"
18.0 cal mol” °C”

m’ mol”
em’ mol™?

1.805 = 107
18.05

coulomb® m? N
coulomb m” V!

2.854 x 1077
2.854 x 10772

1.784 x 107
1.306 = 107
1.002 = 107
0.798 x 10° Pas
0.653 x 10° Pas
0.01002 dynscm”
314159

Pas
Pas
Pas

1.293 kgm®
s
1.205 kgm™
°C
1.128 kgm™
°C

at 25°C
at 20

at 20°C

at 20*C
at 20°C

at
at
at
at
at

at

at

at

0°C
10°C
20°C
Jo°C
40 °C
20°C

20

40



TR TS
density of saturated air
(1 atmosphere )’

* Moist air is less dense
than dry air at the same
temperature and
pressure, since the
molecular weight of
water {18.0} is less than
the average for air

(29.0)
P SRty
density of water
Put
(=3

Ole 3 g — atew 2yl
Stefan — Boltzmann
constant

T, elall ‘_,,:'Jﬂ...,.“ A

surface tension of water

S

iof
1.290 kgm™ at 0
"C
1.194 kg m™ at 20
oC
1.097 kgm™ at 40
5
9998 kgm (09998 gcm™) at 0°C
10000 kgm™ ( 1.0000 g em™ yat  4°C
9997 kgm™ (09997 gem™) at 10°C
9982 kgm™ (09982gcm™) at 20°C
9956 kgm™ (09956 gem™) at 30°C
9922 kgm™(09922gcm™) at 40°C
0.00979 MPam™ (20 °C, sea level,
45° latitude )
0.0979 bar m™' (20°C, sea level,
45° latitude )
979 dyn cm” {20 °C, sea level,
45° latirade )

0.0966 atosphere m™ (20 °C, sea level,
45° latitnde

5.670 % 107" Wm? K

5.670 x 107° W em™ K*

$.130 = 107" cal em™ min™ K*

5670 % 107 erg em™ s K

0.0756 Nm™ (Pam) at  0°C
0.0742 Nm'(Pam) at 10°C
00728 Nm™ (Pam) at 20°C
00712 Nm™ (Pam) at 30°C
0.0696 Nm (Pam) at 40°C
0.0756 Nm™' (Pam) at 0°C
728 = 10° MPam at 20°C
728 dyncem’ at 20 °C
7.18 x 16 atmospherecm  at  20°C
7.28 % 10°° bar cm at 20

C



=

ton
L
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Ayl Q:JJ 94 A 3 gl B ekt Al st
( piler)
11.30 1.18 25 HC1
16.00 1.42 70 HNOQ,
3’&;0@‘ 1 -,34 96 stﬂﬂ
11.60 1.66 0 HCI1O,
26.50 1.15 46 HF
41.10 1.69 85 H.PO,
17.40 1.05 99,5 CH,CO-H
14.30 (.90 27 NH,
U goor gyl o3 1 Aaladt L0
v
32 goiv! (00 585 ANy o) Ot
pH
2.07 0.05 M- HCI + 0.09 Af - KCl
1.48 0.10 A — Potassium tetra oxalate { KH5{Cx04); 2H,0 }
3.72 0.10 M — Potassium Dihydrogéne Citrate (KH,CgH:O4)
4.64 0,10 M= Acetic acid {CH:COuH ) + 0,10 M = Sodium acetate
’ ({CH,COONa )
470 0.01 M — Acetic acid {CH;CO:H ) + (101 M — Sodium acetate
’ {(CH,COONa )
6.85 0.01 M- Putas_sium Dih}rdimgéne Phosphate (KH,PO.) +0.01 M-
) Di sodium Hydrogene Phosphate {Na;HPO.)
918 0.05 M— Borax (D sodium Tetra Borate (NapB,0. 10H0))
10.00 0.025 A — Sodium Bicarbonate {NaHCOy) + 0.025 M — Sodium
) Carbonate (Na,CO4)
11.72 0.01 M- Tri Sodium Orthophosphate { Na,PO,.12H,O )
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Aidard) & Y1 (& 3@ dae U Y1 jaad Adtadll lalee

34 S 4! g el

p=0.002 [p=0.01|p=002p=010/p=020
IH‘ 9 0.967 |0.933(0.914 | 0.86 | 0.83
IL 6 0965 |0.929|0.907 [0.835| 0.8
Na* , 10y, HSOy 4 9.964 |0.927|0.901 |0.815| 0.77
OH ,F, ClOS 35 0964 (0926 0.9 | 0.81 | 0.76
K .,CI,Br,T 3 0.964 | 0.925 | 0.899 | 0.805 | 0.755
NH,', Ag’ 2.5 0.964 [0.924 0898 | 0.8 | 0.75
Mg** , Be?* 8 0.872 |0.755| 0.69 | .52 | 0.45
ﬁf:%‘giﬂ? 6 0.87  |0.749 | 0.675 | 0.4%5 | 0.405
Ba™, Cd* 5 0.868 | 0.744 | 0.67 | 0.465 | 0.38
Ph** 4.5 0.867 | (.742 [ 0.665 [ 0.455 | 0.37
SO, , HPO,* 4 0.867 | 0.74 | 0.66 | 0.445 [ 0.355
A, Fe™, Cr™ 9 0.738 | 0.54 |0.445 (0245 0.18
PO, 4 0.725 | (.505 [ 0.395 | 0.16 |0.095
", Ze'", Ce" 11 0.588 | 0.35 [0.255| 0.1 [0.065
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Precipitation Indicators
Colour Indicators
Adsorption

Sodic Soils

Streptomycin

S. aureofaciens ,

. 8. rimousus.
Reclamation Leaching
Diarrhea

Blue Babies

Biochemical Oxygen Demand (BOD)
Dissolved Oxygen (DO)
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swelling ‘il.&:}’ﬂ
Invertas i) (o a3l
Streptokinase JL_;sjb 3 s 7l
Hard Detergents 3 ! calalacl
©
Methyl Orange (MO) J,;i:li ‘EJL;; ¥
Bromoctesol green o D e S e s
Volhard method 3 LS ah Ad
Faecal coliforms i3 ol il |y 2SI
Total bacteria LIS W!
Enterococci Loyl W‘
Hexagonal el ¢l
Penicillivm spp. ¢ s gl
Purple gw...,aﬂ.ll
Potassium 2 o5 5!
(EMB) Eogin methylene blue O.‘.J:-‘:u szi, Q_ﬂﬁyl _ﬂ?i i
Aquatic environment FRIU O]
Salinity Effect on Crop e J.#@' e G- 4k _}:.'ﬂ:
Improved subsurface drainage Lodendl o 2ak)l 3 2 ot
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Crop Tolerance to Salinity fom gl L}._..,a'l&-l J-‘-é
Saline Sodic soils i3 gl 1::"‘411‘ o j-”
Saline Non-8odic Soils &3 oo b Zode iy
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Fertilization dal
Land grading g, J-“ s
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Water Pollution oLl &l
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Irrigation Time & JJI o
©
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Alpha particles ()
Beta particles (B)
Gamma rays (¥)

Atomic Absorption
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Spectrophotometer
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Flame photo-meter

Gas Chromatograph mass
Spectrometer

pH - meter
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Ascorbic acid 2l J_i_,sfl e
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Acetic Acid LIWER RV PPS
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Tartaric acid il _JL, Jlg,lt -
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Livestock de sl bl g
Changing or Blending Water o & qu olos ol
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Saccharomyces cervisiae 5113‘1‘ 3 pmadc
Biolngjca! & Bacteriological L0 il ‘}! J.ﬁrﬂ |5 3 _)-_J-‘ f‘ Jﬁ_!
Characteristics ‘

Methylene Blue o NAEA{NY _Jj Js
Simple Indicators L3 B3
Ferroin Oyl Juds
Screened Indicator qz;;._[i S
Mixed Indicator Ll=aly J_;_le
Eriochrome Black T u_; Ay 22 JS 3y J‘:J"‘

Murexide (S 3, 0) g1 Sy s
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{ P- dimethyle aminobenzal —

rhodanine ) Colam s, s
Langelier Saturation Index {ST) o T Jl:iﬁ‘ ‘_}.Jé
Hydrogen bond L 3 e 2t )
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Burefte il |
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Cation Exchangeable Capacity (CEC) 1201 L05L1 e
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Blank NVARAL
Impurities
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Osmotic Potential

Potassium antimonty tartarate
Blue-molybdenum method
Azide Modification Method

Turbid metric method

Alpha Counter

Beta Counter
CGramma Counter
Geiger Counter
Threshold odor value
Permanent hardness
Total hardness
Temporary hardness
Streptococcus hemolyticis
Turbidity
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decomposition

Eutrophication
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Chlorination

Dioubtful presumptive

Radon

Aspergillus niger

Filter membrane

Fluoride

Phosphate
Ethylenedeaminetetraacetate
Vermicultite

Phynolphthaline (phph)

Total alkalinity

Water Alkalinity

Indicator electrode
Combination glass electrode
Glasses electrode

Calomel electrode
Reference electrode

Polar
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Cohesion
Adhesion

Odor

Kaolinite

Hydrogen Sulphide

Mole Fraction

Irrigation water Efficiencies
Water Use Efficiency

Water Application Efficiency
Water Conveyance Efficiency
Chlorite

Chloride

Cathode lamb

Lithium

Deionized water
Piperte
Organochloride ingecticides

Gypsum Requirement
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Reducing Solution Jbﬁ-'ﬂ J |l
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Alpha particles ()
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Acid Rain

Activity
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Alpha Counter

Amine Solution
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Aquatic environment

Ascorbic acid

Aspergillus niger

Atomic Absorption

Atomic absorption spectrophotometer

Arzide Modification Method

Wil ol

oot

il

dolih

ol ¢ 3

oolanyl

Lde Ll Oalall

Lall sle

et gl

2yl I sl aes

O gt 302

Ll 221

Al S e

e e o b

ot el 5l

S pelane¥l jlen
ualh o 331 83y



Beta Counter
Beta particles (p)
Biochemical Oxygen Demand (BOD)

Biochemical Oxygen Demand (BOD)

Biological & Bacteriological
Characteristics

Biological Oxygen Demand
Biotic degradation

Black Water

Blank

Blank Solution

Blue Babies
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Bufter solution
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Chemical Oxygen {COLY)
Chemical Oxygen Demand (COD)
Chloride

Chlorination

Chlorite

Citric acid

Clostridium acefobutylicum
CO; im H,O Equilibrium
Cohesion

Colorimetric

Colour Indicators
Combination glass electrode
Completed test
Confirmation test
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Development of Tolerance Data
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Diarrhea
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Electrical Conductivity (EC)
End Point
Enterococci
Eosin methylene blue (EMB)
Epsom salt
Equilibrium
Eriochrome Black T
Ethylenedeaminetetraacetate
Eutrofication
Eutrophication

Q
Faecal coliforms

Ferroin

EVY
MG NP L
il gudd Jlgaal
e gl S e
il e
S SV
PCRIVE W]

st eyl il Sl
SAS e sl

Ll..'!l‘.i.:ﬂz iad;

Lo i 51

el 55y e ¥l ey
PR

Qi

o I pa Sl

ol

S

TR
O alt fds



Fertilization Aoz
Filter membrane {;;U;.;- Al
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Improved subsurface drainage
Impurities
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Indicator elecirode

Indicators
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Invertas
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Irrigation Time
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Tartaric acid

Tempaorary hardness
Threshold odor value

Total alkalinity

Total bacteria

Total Dissolved Solid (TDS)
Total hardness

Toxicity Problems

Turbid meter

Turbid metric method

Turbidity

Vemicultite

Yolhard method

Water Alkalinity

Water Application Efficiency
Water Composition
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Water Conveyance Efficiency
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Water Hardness Determination
Water Pollution

Water Use Efficiency
Water-based diseases
Water-borne diseases

Water-related diseases
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