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Time
Imean solar minute (min.) 1 mean solar day (d)
=60s = 86400 s
1 hour (h) =1440 min.
=3600 s =24h
= 60 min.

595):d iss min st S ceels th

oy Slas1g i1 OF —F Jous

Velocity (speed)

1 meter per second (ms™)
=3/6000km h™!
=2/23694 mi. h’'
=3/28084 ft s

1 kilometer per hour (km h™)

1 mile per hour (mi. h™")
= (/86839 knot

=0/44704 ms™!

=1/6093 km h™!

1 foot per second (ft s™)

=0/68182 mi. h™'

=0/27778 m s’
= 0/53959 knot =0/3048 ms™'
=0/62137 mi. h’! =1/0973 km h™!
1 knot
=1 naut. mi. h”'
= 1/15155 mi. h'!
=0.51479 ms’
=1/85325 kmh'
Jolemi (b knot oo ft (el th ¢ e ks Km
P S u>ly fad1of-—t Jouer
Mass
1 gram (g) 1 pound avoirdupois (1 1b)
=0/0022046 lbm =453/59 g
=0/45359 kg
1 kilogram (kg) 1 short ton
=10°g =2000 Ibm
=2/2046 Ibm =(0/892857 long ton
=0/90718 t
1 metric ton, tone (t) 1 long ton
=10’ kg = 2240 Ibm
=2204/6 Ibm = 1/12 short ton
=1/0160 t

C,::t‘.uﬁzlb«¢;,l:§'l<g‘pf:g‘,uﬁ:lbm
o 1D LS 31 M Ygame 03 5 ozl 55500 SIS 5,5 61 4 IDE L5 55 00 S 4 035 oty (61 48 DM oSyl (61
NN
FoC Sbd 58 Of JK> sl vy boi 10F--F Jous
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Density of water (4°C)

1gem? 1 kgm?
=62.428 b ft>(specific wt.) =10"g cm”
=ltm” =107 tm?

Fecp 8 okS Kg 518 e Sleom

Job s vty fod 10F--0 Joua

Length

1 micrometer (pm)
=10°m
1 milimeter (mm) 1 inch (in.)
=10" ecm =25/4 mm
=10°m =2/54 cm

=0/0254 m
1 centimeter (cm) 1 foot (ft)
=107 cm =12 in.
= 3/2808 ft =30/48 cm
=39/370 in. =0/3048 m
1 kilometer (km) 1 statute mile (stat. mi.)
=10’ cm =5,280 ft.
=10’m =1609/3 m
=3280/8 ft =1/6093 km

= (0/62137 stat. mi.

g Cads MM ¢ oy Lo sStat. ML ¢ folo ML o :ft 2o Slo CM 2o M 5, St

Thow Sy pod 10F-F Jou>

Area
1 square meter (m?) 1 acre
=10 cm’ = 43560 sq ft
=1550/0 sq in. = 4046/856 m*
=10/764 sq ft = 0/4047 ha
1 square foot (sq ft) 1 hectare (ha)
=144 sq in. =10"m’
=0/092903 m’ =2/471 acre

J6Ss tha Solacre «x :Sq
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Volume
1 cubic meter (m°) 1 cubic inch (cu in.)
=10° cm’ =16/387 cm’

=35/315cu ft
=264/172 U.S. gal.
=219/97 Brit. gal.
1 liter (L) 1 cubic foot (cu ft)
2T eSS b odd sl o 2JY) 1728 uin,
. e e . =7/4805 U.S. gal.
Lol (ol ol (s Sy :f‘.f\j;\.b-dbu —98/3168 L
(Colodss oy 5 e = /0283168 m®
= 1000 cm’ 1 gallon, U.S. (U.S. gal.)
=0/26417 U.S. gal. =231 cuin.
= (0/83267 Brit. gal.
=3/78534 L
=3/78534x10° m’
1 acre-foot
= 1233/48 m’

j“.:‘ L qulf :gal

S vty fud 10F A Jgu

Pressure

1 dyne per square centimeter 1 standard inch of
(dyne cm™) mercury(in.Hg(standard))
=10”mb =0/49115 Ib in”.
=10"bar =33/864 mb
= 0/1 pascal (Pa) =25/4 mm Hg (standard)

=3/3864 kPa
1 milibar (mb) 1 pound per sq. inch (Ib in™.)
=10’ dynes cm™ =2/0360 in. Hg (standard)
=0/750062 mm Hg (standard) = 68/9476 mb
=0/029530 in. Hg (standard) = 6/89476 kPa
= 100 pascsl (Pa)

1 standard atmosphere
1 bar (b) =1,013/25 mb
= 10° dynes cm™ =760 mm Hg (standard)
=10’ mb =29/921 in. Hg (standard)
=10°Nm™ =14/696 1b in”.
= 10’ pascal (Pa) =101/325 kPa
= 10’kPa
1 standard millimeter of mercury(mm Hg 1 Pa=1 Nm™
(standard))
=1/333224 mb
=0/039370 in. Hg (standard)
=133/32 Pa

L5 db (555 N (5 dyne b e mb ;L bar (JSu Pa
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Force

1 gram force 1 newton (N)
=980/665 dynes = 10°dynes
=9/80665 x10° N =kgms?

SiFI B u>ly hoad 10F-1 . Jgu

Energy, work

1erg

= 1 dyne-centimeter
=107 joule (J)
=2/3884x10" ITcal
1 joule (J)
=10"ergs
=0/23884 ITcal
=1Nm

1 international Steam Table caloris (ITcal)
=4/1868 joules

1 kilowatt-hour (kw h)
=3/6x10° joules
= 3/6 megajoules (MJ)

1 British thermal unit (Btu)
(the Btu used here is defined
by the relationship: 1 Btu °F™!
Ib”

=11Tcal °c’'g™)

=251/996 ITcal

=1,055/07 joules

1 foot-pound (ft-1b)
=1/35582 joules

Ol b a9 bowd 10F-VY Ju

Power

1 watt (W)
=1 joule s

1 kilowatt
=10°J s’
=1kJ s
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Energy per Unit Area

1 langley (ly)
=1 Ca115 CIl’l_2
= 4/1855 joules cm™

1 joule cm™
=10 kilojoules m™

1 Btu ft>
= 11/357 kilojoules m™

1 ITcal cm™
=4/1868 joule cm™
= 41/868 kilojoules m™

T d>19 253 Ol Sl bad 10F-1Y Jaue

Power per Unit Area

1 Cal;sem™ min™
=11y min™
= 0/69758 kilowatts m™

1 Btu ft> min™!
=0/18928 kilowatts m™

Job w>lg Slausly Lo 10F--1F Joo

(Length) Jsb

1 kilometer (km)

1 mile(mi)

1 meter (m)

1 foot (ft)

1 centimeter (cm)

1 inch (in.)

1 millimeter (mm)

1 micrometer (um)

1 degree latitude

(2Bl 5,0 6 a3 eS0)

=1000 m
=3281 ft
=0/62 mi

= 5280 ft

= 1609 mi
=1/61 km
=100 cm

= 3/28ft
=39/37 in.
=12 in.
=30/48 cm
=0/305m
=0/39 in
=0/01 m
=10 mm
=2/54 cm
=0/08 ft
=0/1 cm
=0/001 m
=0/039 in.
=0/0001 cm
=0/000001 m
=111 km

= 60 nautical mi

(@L’JJA J;_LA)

= 69 statute mi
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(colw) Area
1 square centimeter (cm®) =0/15 in.
1 square inch (in.%) =6/45 cm®
1 square meter (m?) =10/76 ft*
1 square foot (%) =0/09 m*

x> Sbasly boad 10F--1F Joua

(=) Volume
lcubic centimeter (cm®) =0/06 in.?
1 cubic inch (in.”) =16/39 cm’
1 liter (1) =1000 cm’
= (/264 gallon (gal) U.S.

s o SS9 J1d 1OF 1Y Jous

(<& yw) Speed

1 kont = 1 nautical mi/hr
=1/15 statute mi/hr
=0/51 m/sec
= 1/85 km/hr

1 mile per hour (mi/hr) = 0/87 knots
= 0/45 m/sec
=1/61 km/hr

1 kilometer per hour (km/hr) =0/54 knots
=0/62 mi/hr
=0/28 m/sec

1 meter per second (m/sec) =1/94 knots
=2/24 mi/hr
=3/60 km/hr

958 Suly fud 10F-—1A Ju

(9.) Force

Idyne = 1 gram centimeter per
second Per second
=2/2481x10° pound (Ib)

1 newton (N) = 1 kilogram meter per second
per second
=10’ dynes
= 0/2248 1b
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(py>) Mass

1 gram (g)

1 kilogram (kg)

= (/035 ounce
(oD

= (/002 1b
=1000 g
=2/21b

Syl Sbusly b 10F--T. Jous>

(&3 51) Energy

lerg

1 joule (J)

1 calorie(cal)

=1 dyne per cm
=2/388x10® cal
=1 newton meter
= 0/239 cal

=10 erg
=4/1861]
=4/186x10 erg

LS Slduslg o 10F--TY Jou>

(LW8) Pressure

1 millibar (mb)

1 standard atmosphere

1 inch of mercury
1 millimeter of mercury
1 pascal

1 hectopascal (hPa)
1 kilopascal (kPa)

=1000 dynes/cm’

= 0/75 millimeter of mercury
(mm Hg)

= 0/02953 inch of mercury (in.
Hg)

=(0/01450 pound per square
inch (Ib/in.?)

=100 pascals (Pa)
=1013/25 mb

=760 mm Hg

=29/92 in. Hg

= 14/7 1b/in.

=33/865 mb

=1/3332 mb

=0/01 mb

=1 N/m’

=1 mb

=10 mb
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(O195) Power
1 watt (W) =1 J/sec
=14/3353 cal/min
1 cal/min =0/06973 W
1 horse power (hp) =746 W

Bogie 1071 Jsuor

(Ngiy) Prefix

nano one-billionth =107 = 0/000000001
micro one-millionth =10 = (/000001
milli one-thousandth =107 =0/001
centi one-hundredth =107 =0/01
deci one-tenth =10" =0/1
hecto one hundred =10’ =100
kilo one thousand =10’ =1000
mega one million =10° = 1000000
giga one billion =10’ = 1000000000

(La) Temperature

To convert degrees Fahrenheit (°F) to degree Celsius ("C):
Subtract 32 degrees from °F, then divide by 1/8.
S VA S o 03,57 0571y a3 WY ulgiy 5 a3 1 1318 e (g w55 4 Calgi b (s e ps ks sl

To convert degrees Celsius (°C) to degree Fahrenheit (°F):
Multiply °C by 1/8, then add 32 degrees.
L1 OT 4 4,3 VY W‘a);gf’f\//\))‘))‘J?&st@))IQ@)BS@))A{J\;&MSA?)A‘}i.l.;é‘ﬁ

To convert degrees Celsius (°C) to kelvins (K): Add 273 to Celsius temperature, as
K =°C+ YVY
...L_.Is&l.é\b*‘/rJ\;&deﬂ\;-)bqla‘ﬁ@J‘f&bd@)b&&d‘ﬁ
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b dls 4 b 0T gle s 5 ST b dls 51 zed A-T Jguter L5 o 05lizul (CGS) gu—rﬁ—P@;u,(SI)gwwM&u,\,\,

st . CGS
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CuoS” a1y Of 31 4d F 3xio b 9SI s 4k w1y CGS Jolw vy
J = (m Y
> e (m) \+ cm (centimeter)
e ¢S 5ks (kg) " g (grams)
Les 255 (K) K
olej 6 (s) ]
: o N
e 7 M) \+ dyn (dynes)
oL Js-, (Pa) Ve dyncm
. Jes J \
Sor })( ) " erg (erg)
oly ol (W) v -
\e ergs
dold sy o 10Y--YD Jou>
Im = 100cm =1000mm  =10°m
=10’ nm =10 A° =0/001 km
=39/370 in =3/2808 ft  =100936yd =6/2138x10"mile
> S Jod 10F -7 Jgue
1 m’ =1000 L =10° cm’ =10"%um
=264/172 U S gallon ~ =35/313 ft’
P S poad 10F--TY Jouer
1k =1000g =10°mg =10’ um
g
=10"ng = 0/001 tonne (metric) = 0/0011023 short ton
=2/20462 1b =35/2739 oz = 6/022x10* amu
1to =1000kg =10°g = 1/1023 short ton
nne
=2204/623 1b
1 =10"g =10"kg =10° Mg (megagram)
Tg
= 1000 Gg (gigagram) = 0/001 Pg (petagram) = 10° tonne (metric)
= 1 Mt ( megatonne) =0/001 Gt (gigaton)

10
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e =K-273/15

_ "F—vy
B V/A
9585 S o 10F--T Jou
=1kgms~ =10°gems? =10’ dyn
= (0/2248 Ibf(pound-force)
JLd Sy fod 10F T Joua
=10’ mb =0/986923 atm =10 N m™
=10°Jm’ =10’ Pa =10’ hPa
=10’ kgm's? =10° dynecm® =10° gem™'s”
= 750/06 torr =750/06 mm Hg
=1/01325 bar =760 torr =760 mm Hg
=29/92inHg  =1013/25hPa = 14/696 psi (Ibf in?)
S sl b 10F--TY Jou
1J =1Nm =10"erg =1Ws
= 10" mb cm’ =10" dyn cm = 0/238902 cal
=1kgm’s> =10" g cm® s =10 bar m’
= 10" hPa cm’ =6/2415x10"% eV =1CV
=2/77778x10"kWh = 0/009869 L atm = 0/7373 Ibf ft
=9/4782x10"* Btu
B ool 10F Y oo
Slod oS a9
A 53 55T sue 6/0221367x10* molec. mol
C 25 L 2/99792x10° m 5™
Cpa oSis slanens sl S | 1004/67 Jkg' K
11
s 1/00467 ] g' K
1004/67 m* s* K
0/240 cal g' K
Coa oSis slpneny s S | 717/63 1 kg' K
b o s 0/718J g' K
L 717/63 m* s> K|
0/171 cal g' K
Cov Sbu sy sl S | 1865/1 Jkg'K!
g:..:U )Lﬁ BE] g_JT
(298/15 K)

11
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oS >l

Sbw ey s sl § | 1403/2 T kg'K!

C,.!U V» BE) uT
(298/15 K)

gl oTens sl s | 4185/5 kg 'K

4/1855J g' K

4185/5m*s? K

1/00 cal g K!

Gy b Lo ge | 1365 W m™

sl 53 jse W15 | 9/80665 m s
. 980/665 cm s

o 32/17403 ft s°

S Sle cst | 6/6720x107 m’ kg s

6/6720x10% cm’ g s~

6/6720x10"" N m* kg

oSivly 2t 6/6260755%x107*J s
oS 0g b 0/4 (0/35-0/41)
e b 1/380658x10% J k!
(R'/A) 1/380658x10™ kg m’s™ k™ molec.”

1/380658x10™'° g cm?s k™ molec.”

1/380658%10" ¢m® hPa k™ molec.™

1/362603x10%* ¢cm® atm k™' molec.™

1/362603x10% ¢m® atm k™!

3/298419x10% cal k™!

Olgd b i 10F--TY Jou>

=1Js' |=03/41252 Btuhr' | =0/013407 horsepower

e g SB B V0P T 9o

=100 cm s =3/6 kmhr! =1/94384 knots
=2/23694 mi hr’!

12
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lgn Sbod 2B 5l lgn Sko 2B 5l

EL! EL!

T T

(°C) CF) (mb) 0 °F) (mb)
18 (0) 1/5 18 (65) 21/0
-15 (5) 1/9 21 (70) 25/0
-12 (10) 2/4 24 (75) 29/6
-9 (15) 3/0 27 (80) 35/0
-7 (20) 3/7 29 (85) 41/0
—4 (25) 4/6 32 (90) 48/1
-1 (30) 5/6 35 (95) 56/2
2 (35) 6/9 38 (100) 65/6
4 (40) 8/4 41 (105) 76/2
7 (45) 10/2 43 (110) 87/8
10 (50) 12/3 46 (115)  101/4
13 (55) 14/8 49 (120) 116/8
16 (60) 17/7 52 (125) 1342

13
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°F °C °F °C °F °C °F °C
—40 —40 =20 =28/ 0 -17/8 20 —-6/7
9
-39 -39/ -19 =28 1 =172 21 —6/1
4 3
-38 38/ -18 =27/ 2 -16/7 22  =5/6
9 8
=37 -38/ -17 =27/ 3 -16/1 23 -=5/0
3 2
=36 =37/ -16 -26/ 4 -15/6 24 -4/4
8 7
-35 =37/ -15 -26/ 5 =150 25 -3/9
2 1
-34 =36/ -14 =25/ 6 144 26 -3/3
7 6
=33 -36/ -13 =25/ 7 -13/9 27 -2/8
1 0
=32 35/ -12 -24/ 8 -13/3 28 -=2/2
6 4
=31 35/ -11 =23/ 9 -12/8 29 -1/7
0 9
=30 —34/ -10 =23/ 10 -122 30 -1/1
4 3
-29 33/ -9 =22/ 11 -11/7 31  -0/6
9 8
-28 —-33/ -8 =22/ 12 -11/1 32 0/0
3 2
=27 =32/ -7 =21/ 13 -10/6 33 0/6
8 7
-26 -32. —6 =21/ 14 -10/0 34 171
2 1
-25 =31/ -5 =20/ 15 -9/4 35 1/7
7 6
-24 =31/ -4 -20/ 16 -8/9 36 2/2
1 0
-23 -30/ -3 -19/ 17 -8/3 37 2/8
6 4
=22 -30/ -2 -18/ 18 -7/8 38 3/3
0 9
-21 -29/ -1 -18/ 19 =72 39 3/9
4 3

14
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°F °C °F °C °F °C °F °C
40 4/4 60 15/6 80 26/7 100 37/8
41 5/0 61 16/1 81 27/2 101  38/3
42 5/6 62 16/8 82 27/8 102  38/9
43 6/1 63 172 83 283 103 39/4
44 6/7 64 17/8 84  28/9 104  40/0
45 7/2 65 183 85 29/4 105  40/6
46 7/8 66 18/9 8 30/0 106 41/1
47 8/3 67 19/4 87 30/6 107 41/7
48 8/9 68 20/0 88 31/1 108 422
49 9/4 69 2006 89  31/7 109  42/8
50 10/0 70 21/1 90  32/2 110  43/3
51 10/6 71 217 91  32/8 111  43/9
52 11/1 72 22/2 92 33/3 112 44/4
53 11/7 73 22/8 93  33/9 113  45/0
54 12/2 74 23/3 94  34/4 114  45/6
55 12/8 75 23/9 95 350 115 46/1
56 13/3 76 24/4 96  35/6 116  46/7
57 13/9 77 25/0 97 36/1 117 4772
58 14/4 78 25/6 98 36/7 118  47/8
59 15/0 79 26/1 99 372 119  48/3
b T ol 9 SI sld w19 10F -1V v

alos a9 pL oS

m m = Jsb

kg kg oS skS e

sec sec Y ol

K K J}lf (P

kg/m” kg/m" S o pp S AS ke
m/sec m/sec Wb, sy

N mKg /s’ s £

Pa N/mY d&.ﬂb_ )L.i.é

4 J/sec Sy olg
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