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SI UNITS AND U.S. CUSTOMARY EQUIVALENTS 

(SI, Intcroatlonal System of Units, a modernized metric system of measurement. All values have been rounded to four significant digits ex
cept 0.01 bar. which Is the exact equivalent of 1 kl'a. lise of hectare (ha) as an alternative name for square hectometer (hra») Is restricted 
to measurement ot land or water areas. Use of liter (L) as a special name for cubic decimeter (dm=) Is restricted to the measurement of 
liquids and gases; no prefix other than mllli should be used with liter. Metric ton (t) as a name for megagram (Mg) should be restricted to 
vummercial usugc, and no prefixes should he used with It. Note that the style of ineter= rather than square meter has been used for con
venience in finding units in this table. Where the units are spelled out In text. Survey style is to use square meter] 

Sl unit U.S. customary equivalent 

Length 

millimeter (mm) := 0.039 37 inch (In) 
meter (m) = 3.281 feet (ft) 

=: 1.094 yards (yd) 
kilometer (km) = 0.0214 mile (ml) 

= 0.040 0 mile, nautical (nml) 

Area 

centimeter' (cm') = 0.155 0 inch' (in=) 
meter= (m>) — 10.76 feet» (ft") 

— 1.180 yards' (yd=) 
= 0.000 247 1 acre 

hectometer' (hm=) = 2.471 acres 
= 0.003 801 section (040 acres or 

1 ml=) 
kilometer: (km') = 0.386 1 mile" (ml') 

Volume 

centimeter' (em') = O.OGl 02 inch' (In") 
decimeter^ (dm') — 01.02 inches' (In') 

= 2.113 pints (pt) 
= 1.057 quarts (qt) 
= 0.264 2 gallon (gal) 
= 0.0;-15 31 foot' (ft') 

meter' (m') =r 35.31 feet' (ft») 
= 1.30S .vards' (yd') 
= 2G4.2 gallons (pal) 
•= C.290 barrels (bhl) (petro

leum. 1 bbl=42 gal) 
= 0.000 810 7 acre-foot (ncre-ft) 

hectometer' (hm') = 810.7 acrcfeet (acre-ft) 
kilomcter» (km') = 0.239 9 mile' (mi') 

Volume per uni t t ime ( includes flow) 

decimeter' per second = 0.035 31 foot' per second (ft'/s) 
(dm'/s) 

= 2.119 feet' per minute (ft'/ 
min) 

SI unU U.S. customary equivalent 

Volume per uni t t ime ( includes flow)—Continued 

decimeter' per second — 15.85 gallons per minute 
(dm'/s) (gal/min) 

= 543.4 barrels per day 
(bbl/d) (petroleum, 
1 bbl = 42 gal) 

meter' per second (m'/s) = 3!5.31 feet' per second (ft'/s) 
= 15 850 gallons per minute 

(gal/min) 

M a s s 

gram (g) = 0.035 27 ounce avoirdupois (oz 
avdp) 

kilogram (kg) ^ 2.205 pounds avoirdupois (lb 
avdp) 

megagram (Mg) = 1.102 . tons, short (2 000 lb) 
= 0.984 2 ton, long (2 240 lb) 

Mass per unit volume (includes density) 

kilogram per meter' = 0.002 43 pound per foot' (Ih/ff) 
(kg/m») 

P r e s s u r e 

kilopascal (kPa) =: 0.145 0 pound-force per inch' 
(lbf/in=) 

= 0.009 S69 atmosphere, standard 
(atm) 

= 0.01 bar 
= 0.2961 Inch of mercury at 

GOT (in Hg) 

Temperature 

temp kelvin (K) = [temp deg Fahrenheit C D - f 459.671/1.8 
temp deg Celsius C O = [temp deg Fahrenheit ("F)—321/1.S 

The policy of the ".Tournal of Re.scarch of the U.S. Geolngical Surve.v" is to use SI 
metr ic uni ts of measurement except for the following c i rcumstance: 

When a paper de-scribes eitiier field equipment or laboratory appa ra tus dimen
sioned or cal ibrated in U.S. oistomar.r uni ts and provides Information on the 
physical fea tures of tlie components and operat ional character is t ics of the equip
men t or appa ra tus , then dual uni ts may be used. Fo r example, if a pressure gage 
is cal ibrated aud avai lable only in U.S. customary uni ts of measure, then the 
gage may be described nsing SI uni ts in the dominant position with the equiva
lent U.S. customary uni t imme<liately following in parentheses . This also ap
plies to the description of tubing, piping, vessels, and other i tems of field and 
laboratory equipment tha t normally a re described in catalogs in U.S. customary 
dimensions. 

S. M. t/ANO, Metrics Coordinator, 
V.S. Geological Survey 

Any use of t r ade names and t r ademarks in this publication is for descriptive purposes only and 
does not const i tute endorsement by tlie U.S. Geological Survey. 
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SI UNITS AND U.S. CUSTOMARY EQUIVALENTS 

(SI, International System of Units, a modernized metric system of measurement. All values have been rounded to four significant digits ex
cept 0.01 bar. which Is the exact equivalent of 1 kPa. Use of hectare (ha) as an alternative name for square hectometer (hm') Is restricted 
to measurement of land or water areas. Use of liter (L) as a special name for cubic decimeter (dm') Is restricted to the measurement of 
liquids and gases: no prefix other than mllli should be used with liter. Metric ton (t) as a name for megagram (Mg) shonld be restricted to 
commercial usage, and uo prefixes should be used with It. Note that tbe style of metei' rather than square meter has heen used for con
venience in finding units in this table. Where the units are spelled out in text. Survey style is to use square meter) 

SI unit U.S. customary equivalent 

Length 

millimeter (mm) •= 0.039 37 inch (in) 
meter (m) = 3.281 feet (ft) 

= 1.094 vards (yd) 
kilometer (km) =: 0.6214 mile (ml) 

= 0.540 0 mile, nautical (nml) 

A r e a 

centimeter: (cm') = 0.155 0 Inch' (in') 
meter' (m') = 10.76 feet' (ft') 

— 1.190 yards' (vd') 
= 0.000 247 1 acre 

hectometer' (hm') = 2.471 acres 
= 0.003 861 section (040 acres or 

1 ml') 
kilometer' (km') = 0.3861 mile= (ml') 

Volume 

centimeter' (cm') = 0.06102 inch' (in') 
decimeter' (dm') — 61.02 inches' (in') 

= 2.113 pints (pt) 
= 1.057 quarts (qt) 
— 0.264 2 gallon (gal) 
= 0.035 31 foot' (ft') 

meter' (m') = 35.31 feet' (ft') 
= 1.:HOS .vards' (yd') 
= 2G4.2 gallons (gal) 
•= G.290 barrels (bbl) (petro

leum. 1 l>b! = 42 gal) 
= 0.000 810 7 ncre-foot (acre-ft) 

hectometer' (hm') = 810.7 ncrc-feet (acre-ft) 
kilometer^ (km') = 0.239 9 mile' (mi') 

Volume per un i t t ime (includes flow) 

decimeter' per second =: 0.035 31 foot'per second (ft'/s) 
(dm'/s) 

— 2.119 f«et' per minute (ft'/ 
min) 

SI unU U.S. customary equivalent 

Volume per un i t t ime (includes flow)—Continued 

decimeter' per second = 15.85 gallons per minute 
(dm^Vs) (gal/min) 

= 543.4 barrels per day 
(bbl/d) (petroleum, 
1 bbl = 42 gal) 

meters per second (m'/s) = 35.31 feet' per second (ft'/s) 
— 15 850 gallons per minute 

(gal/min) 

Mass 

gram (g) = 0.035 27 ounce avoirdupois (oz 
avdp) 

kilogram (kg) = 2.205 pounds avoirdupois (lb 
avdp) 

megagram (Mg) = .1.102 tons, short (2 000 lb) 
— 0.984 2 ton, long (2 240 lb) 

Mass per uni t volume (includes densi ty) 

kilogram per meter" =r 0.062 43 poimd per foot' (lb/ft') 
(kg/m') 

Pressure 

kilopascal (kPa) = 0.145 0 ponnd-force per inch' 
(Ibf/ln') 

= 0.009 869 atmosphere, standard 
(ntm) 

= 0.01 bar 
= 0.2961 Inch of mercury at 

60-F (in Hg) 

T e m p e r a t u r e 

temp kelvin (K) = [temp deg Fabrcnhelt (°F)-)-459.67]/1.8 
temp deg Celsius C O = [temp deg Fahrenheit CF)-321/1.8 

The policy of the "Journa l of Re.search of the U.S. Geological Survey" is to u.se SI 
metr ic un i t s of measurement except for the following c i rcumstance: 

AATien a pa]>er describes eitiier field equipment or laboratory apparat.us dimen
sioned or cal ibrated in U.S. customary uni ts and provides information on the 
physical fea tures of the components and oiierational character is t ics of t.he equip
m e n t or apparat.us, then dual uni ts may be used. For exaraple, if a pressure gage 
is cal ibrated and available only in U.S. customary uni ts of measure , then the 
gage may be described using SI uni t s in the dominant position with the equiva
len t U.S. customary uni t immediately following in parentheses . This also ap
plies to tlie description of tubing, piping, vessels, and other i tems of field and 
labora tory equipment tha t normally a r e described in catalogs in U.S. customary 
dimensions. 

S. M. LANG, Metrics Coordinator, 
V.S. Geological Survey 

Any use of t r a d e names and t rademarks in th is publication is for descriptive purpo.ses only and 
does not consti tute endorsement by the U.S. Geological Survey. 
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SI UNITS AND U.S. CUSTOMARY EQUIVALENTS 

(SI, International System of Units, a modernized metric system of measurement. All values hove been rounded to four significant digits ex
cept 0.01 bar. which is the exact equivalent of 1 kl'a. Use of hectare (ha) as an alternative name for square hectometer (hm') Is restricted 
to measurement of land or waler areas. Use of liter (L) as a special name for cubic decimeter (dm') Is restricted to the measurement of 
liquids and gases ; no prefix other than mllli should be used with liter. Metric ton (t) as a name for megagram (Mg) should be restricted to 
commercial usage, and no prefixes should he used with It. Note that the st.vle of meter' rather than square meter bas been used for coQ-
venieuce In finding units In this table. Where the units are spelled out In text. Survey style is to use square meter) 

SI unit U.S. customary equivalent 

Length 

millimeter (mm) = 0.039 37 inch (in) 
meter (m) = 3.281 feet (ft) 

=; 1.094 yards (yd) 
kilometer (km) = 0.6214 mile (mi) 

— 0.540 0 mile, nautical (nml) 

Area 
centimeter' (cm') = 0.155 0 inch' (in') 
meter' (m') = 10.76 feet' (ft') 

— 1.196 yards' (vd') 
= 0.000 247 1 acre 

hectometer' (bra') = 2.471 acres 
= 0.003 861 section (640 acres or 

1 mi') 
kilometer' (km') = 0.380 1 mile' (mi') 

Volume 

centimeter^ (cm') = 0.061 02 inch' (In') 
decimeter' (dm') = 61.02 Inches' (in') 

= 2.113 pints (pt) 
= 1.057 quarts (qt) 
— 0.264 2 gallon (gal) 
= 0.035 31 foot' (ft') 

meter" (m') = . 30.31 feet' (ft') 
= 1.30S vards' (yd') 
= 264.2 gallons (gal) 
•= C.290 barrels (bbl) (petro

leum. 1 bbl = 42 gal) 
= 0.O0O810 7 acre-foot (acre-ft) 

bectometcp' (hm') = 810.7 acre-feet (acre-ft) 
kilometer' (km') = 0.239 9 mile' (mi') 

Volume per uni t t ime (includes flow) 

decimeter' iier second = 0.035 31 foot' per second (ft'/s) 
(dm'/s) 

= 2.119 feet' per minute (ft'/ 
min) 

SI unU U.S. customary equivalent 

Volume per un i t t ime (includes flow)—Continued 

decimeter' per second — 15.85 gallons per minute 
(dm'/s) (gal/min) 

— 543.4 barrels per day 
(bbl/d) (petroleum, 
1 bbl::;42 gal) 

meters per second (m'/s) = 35.31 feet' per second (ff/s) 
= 15 850 gallons per minute 

(gal/min) 

Mass 

gram (g) = 0.035 27 ounce avoirdupois (oz 
avdp) 

kilogram (kg) =r 2.205 pounds avoirdupois (lb 
avdp) 

megagram (Mg) = 1.102 tons, short (2 000 lb) 
= 0.984 2 ton, long (2 240 lb) 

Mass per unit volume (includes density) 

kilogram per meters = 0.002 43 pound per foot' (Ih/ff) 
(kg/m') 

P res su re 

kUopascal (kPa) = 0.145 0 pound-force per Inch' 
(lhf/in») 

= 0.009 869 atmosphere, standard 
(atm) 

= 0.01 bar 
= 0.2901 inch of mercurv at 

00"F (in Hg) 

Tempera tu r e 

temp kelvin (K) := [temp deg Fahrenheit (*F)-(-459.67]/l.8 
temp deg Celsius C O = [temp deg Fahrenheit ("F)-321/1.8 

The policy of the " Journa l of Research of the U.S. Geolngical Survey" is to use SI 
metr ic uni ts of measurement except for the following c i rcumstance : 

When a pa))er describes either field equipment or laboratory appara tus dimen
sioned or cal ibrated in U.S. customary uni ts and xDrovides information on the 
physical fea tures of the components and operat ional character is t ics of the equip
ment or appara tus , tlien dual uni ts may be u.sed. Fo r example, if a pressure gage 
is cal ibrated aud available only in U.S. customary uni ts of measure, then the 
gage may be described using SI uni ts in the dominant position with t:he equiva
len t U.S. customary uni t immediately following in parentheses . This also ap
plies to tlie description of tubing, piping, ves.sels, and other i tems of field and 
laboratory equipment t h a t normally a r e described in catalogs in U.S. customary 
dimensions. 

S. M. LANG, Metrics Coordinator, 
V.S. Geol-ogical Survey 

Any use of t r ade names and t r ademarks in this publication is for descriptive purposes only and 
does not const i tute endorsement by the U.S. Geological Survey. 
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Table 2.—Metric units used in this volume, conversion factors to other units, and some assumed values for physical 
parameters. 

Length: I meter (tn) = 3.281 f t ; 1 kilometer (km) = 3,231 f t = 0.6214 mi; 

1 centimeter (cm) = 0.3937 i n . = 6.214 x 10"^ mi. 

Area: 1 km^ = l o V = 0.3S61 mi" = 247.1 acres. 

Volume: 1 km^ = 0.239 mi^ = 10^^£; 1 l i t e r ( i ) = 0.2642 gal ; 1 1/ 
min = 5.886 x 10''' f t^ /sec. 

Temperature: °C = 5/9 ("F - 32); 0°C = 235.15°K. 

.Temperature gradient: I'C/km = 10 °C/m rate of increase in temperature with 
depth: conductive gradient is directly proportional to heat 
flow and inversely proportional to thermal conductivity of the 
rocks. 

? C O 

Pressure: 1 bar =0.9869 atm = 1.020 kg/cm = 14.50 psi = 10 dynes/cm = 
0.1 meganewtons/m^. All pressures absolute, with 1.01 bar added 
to gage pressure at sea level and geothermal areas at low altitudes. 

Heat/power: 1 cal = 4.186 joules = 3.9685 x lO"'' BTU = 0.001 kcal = 0.00116 
watt h; 1 cal/g = 1.80 8TU/1b. 1 MW (electric)-century = 
7.53 X 10'" cal (therma IVe , where e is conversion efficiency. 

3 
Coal assumed to have a potential heat content of 7.2 x 10 cal/g. 
A barrel of petroleum (42 gal) assumed to have potential heat 

• of combustion of 1.45 x 10^ cal = 5.8 x 10^ BTU = 0.223 short to-̂ s 
coal. In this volume, heat contents stated in units of 10'^ cal, 
with each unit equivalent in heat content of 690 million barrels 
of petroleum or 154 million short tons of coal. 

Heat flow: 1 x 10'^ cal/cm^ sec = 4.19 x 10'^ W/m^ (watts per sq. meter); 
the world-wide average conductive heat flow is approximately 
1.5 x 10"^ cal/cm^ sec. 

Thermal ccnductivity: 1 x 10"^ cal/cm sec T. = O.aiR u/m''K. 

• " " S : 1 g = 10'^ kg = 10"^ metric ton = 2.20 x 10"^ lb = 1.103 x 10'^ 
short ton. 

VolumetrT; specific heat of pure water at standard temperature and pressure is 1.0 
cal/cm^'C and of average rocks, assumed 0.6 ca1/cmV"C. . Heat in 

• granite magma at 900"C, crystallizing and cooling to •••15"C assumed 
to release •'.300 cal/g or •'7 x 10'^ ca1/km^; equivalent heat in 
molten basalt at 1,100"C is •>.375 cal/q 
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Table 2.—Metric units used in this volume, conversion factors to other units, and some assumed values for physical 
parameters. 

Length: 

Area: 

Volume: 

1 meter (m) = 3.281 f t ; 1 k i lometer (km) = 3,231 f t 
1 cent imeter (cm) = 0.3937 i n . = 6.214 x 10"^ mi . 

0.6214 m i ; 

1 km^ = lO^m^ =0 .3861 m i ' 247.1 acres. 

1 km^ = 0.239 mi^ = lO^^ t ; 1 l i t e r ( l ) = 0.2642 g a l ; 1 t / 
mm 5.886 X 10 ' " f t V s e c . 

,!il 

Temperature: °C = 5/9 (°F - 32) ; O'C = 235.15°K. 
_3 

Temperature g rad ien t : 1°C/km = 10 °C/m ra te of increase i n temperature w i t h 
depth: conductive grad ient i s d i r e c t l y propor t iona l to heat 
f low and inverse ly p ropor t iona l to thennal conduc t iv i t y of the 
rocks. 

Pressure: 

Heat/power: 

Heat flow: 

1 bar =0.9869 atm = 1.020 kg/cm^ = 14.50 psi = 10^ dynes/cm^ = 
0.1 meganewtons/m^. All pressures absolute, with 1.01 bar added 
to gage pressure at sea level and geothermal areas at low altitudes. 

1 cal = 4.186 joules = 3.9685 x 10'^ BTU = 0.001 kcal = 0.00116 
watt h; 1 cal/g = 1.80 BTU/lb. 1 MW (electric)-century = 
7.53 X 10"* cal (thermalVe 

c' 
where e is conversion efficiency. 

Coal assumed to have a potential heat content of 7.2 x 10 cal/g. 
A barrel of petroleum (42 gal) assumed to have potential heat 
of combustion of 1.45 x 10^ cal = 5.8 x 10̂ ' BTU = 0.223 short tc-s 
coal. In this volume, heat contents stated in units of 10'^ cal, 
with each unit equivalent in heat content of 690 million barrels 
of petroleum or 154 million short tons of coal. 

1 X 10" cal/cm sec = 4.19 x 10" W/m (v/atts per sq. meter); 
the world-wide average conductive heat flow is approximately 
1.5 X 10"^ cal/cm^ sec 

Thermal conductivity: 1 x 10" cal/cm sec T . = O.fllft U/in''K 

M=iss: 1 q 
short ton. 

10" kg = 10"^ metric ton = 2.20 x IO"'' lb = 1.103 x 10"^ 

Volumetrv; specific heat of pure water at standard temperature and pressure is 1.0 
ca1/cm3°C and of average rocks, assumed 0.6 cal/cmVX. Heat in 

• granite magma at 900"C. crystallizing and cooling to •>.15"C assumed 
to release •>300 cal/g or -̂.7 x 1 0 " cal/km-''; equivalent heat in 
molten basalt at 1,100"C is •».375 cal/q 



Table 2.—Metric units used in this volume, conversion factors to other units, and some assumed values for physical 
parameters. 

Length: 

Area: 

Volume: 

1 meter (m) = 3.281 f t ; 1 kilometer (km) = 3,231 f t = 0.6214 mi; 
1 centimeter (cm) = 0.3937 i n . = 6.214 x 10"^ mi. 

1 km^ = l o V = 0.3861 m i ' = 247.1 acres. 

1 km^ = 0.239 mi^ = lO^^ i ; 1 l i t e r {SL) 
min = 5.886 x 10"" f tVsec. 

0.2642 gal; 1 z / 

Temperature: °C = 5/9 (°F - 32); 0°C = 235.15''K.' 
_3 

.Temperature gradient: 1°C/km = 10 "C/in rate of increase in temperature with 
depth: conductive gradient is directly proportional to heat 
flow and inversely proportional to thermal conductivity of the 
rocks. 

p 6 2 
Pressure: 1 bar =0.9869 atm = 1.020 kg/cm = 14.50 psi = 10 dynes/cm = 

0.1 meganewtons/m^. All pressures absolute, with 1.01 bar added 
to gage pressure at sea level and geothermal areas at low altitudes. 

1 cal = 4.185 joules = 3.9685 x lO''' BTU = 0.001 kcal = 0.00116 
watt h; 1 cal/g = 1.80 BTU/lb. 1 MW (electric)-century = 
7.53 x 10'" cal (therma IVe , where e is conversion efficiency. 

Coal assumed to have a potential heat content of 7.2 x 10 cal/g. 
A barrel of petroleum (42 gal) assumed to have potential heat 
of combustion of 1.45 x 10' cal = 5.8 x 10^ BTU = 0.223 short to'-s 
coal. In this volume, heat contents stated in units of 10'® cal, 
with each unit equivalent in heat content of 690 million barrels 
of petroleum or 154 million short tons of coal. 

Heat/power: 

Heat flow: 1 
6 2 

x 10" cal/cm sec 4.19 X 10" W/m (watts per sq. meter); 
the world-wide average conductive heat flow is approximately 
1.5 X 10"6 cal/cm^sec. 

Thermal conductivity: 1 x 10' cal/cm sec "C = O.aiR U/m''K. 

"''Ss: 1 g = lO"'̂  kg = 10"^ metric ton = 2.20 x 10"^ lb = 1.103 x 10"^ 
short ton. 

Volumetrv; specific heat of pure water at standard temperature and pressure is 1.0 
cal/cm^'C and of average rocks, assumed 0.6 cal/cm V X . Heat in 

• granite magma at 900"C, crystallizing and cooling to •..15"C assumed 
to release -̂ ÔO cal/g or -<.7 x 10'' cal/km-^; equivalent heat in 
molten basalt at 1,100"C is ̂ 375 cal/q 



Table 2.--Metric units used in this volume, conversion factors to other units, and some assumed values for physi 
parameters. 

Length: 

Area: 

Volume: 

1 meter (m) = 3.281 f t ; 1 k i lometer (km) = 3,231 f t = 0.6214 m i ; 
1 centimeter (cm) = 0.3937 i n . = 6.214 x 10"^ mi . 

1 km*- loV 0.3861 mi " = 247.1 acres. 

1 km-̂  = 0.239 rai^^ = l o ' ^ ^ i ; 1 l i t e r { l ) = 0.2642 g a l ; 1 i / 
min = 5.886 x 10"" f t V s e c . 

Temperature: "C = 5/9 ("F - 32); O^C = 235.15''K. 
3 

.Temperature gradient: l°C/km = 10 °C/m rate of increase in temperature with 
depth: conductive gradient is directly proportional to heat 
flow and inversely, proportional to thermal conductivity of the 
rocks. 

Pressure: 

Heat/power: 

Heat flow: 

1 bar = 0.9869 atm = 1.020 kg/cm^ = 14.50 psi = 10^ dynes/cm^ = 
0.1 meganewtons/m^. All pressures absolute, with 1.01 bar added 
to gage pressure at sea level and geothermal areas at low altitudes. 

1 cal = 4.186 joules = 3.9685 x 10'^ BTU = 0.001 kcal = 0.00116 
watt h; 1 cal/g = 1.80 BTU/lb. 1 MW (electric)-century = 
7.53 X 10'" cal (thermalVe , where e is conversion efficiency. 

3 
Coal assumed to have a potential heat content of 7.2 x 10 cal/g. 
A barrel of petroleum (42 gal) assumed to have potential heat 
of combustion of 1.45 x 10^ cal = 5.8 x 10*" BTU = 0.223 short to'-s 
coal. In this volume, heat contents stated in units of 10'^ cal, 
with each unit equivalent in heatcontent of 690 million barrels 
of petroleum or 154 million short tons of coal. 

10"^ cal/cm^ sec = 4.19 
p 2 

10" W/m (watts per sq. meter); 1 X 10 ' cai/cm" sec = 4.19 x 
the world-wide average conductive heat flow is approximately 
1.5 X 10"^ cal/cm^ sec 

Thermal conduc t i v i t y : 1 x 10" cal/cm sec °r. = O.aiR U/m'K. 

" ^ s s : 1 g = 10"-^ kg = 10"^ metr ic ton = 2.20 x 10"^ lb = 1.103 x 10"^ 
shor t t on . 

Volumetric s p e c i f i c heat of pure water a t standard temperature and pressure is 1.0 
cal/cm^'C and of average rocks , assumed 0.6 c a l / c m ' / ' X . . Heat in 
g ran i te magma at 900"C, c r y s t a l l i z i n g and coo l ing to •.•15"C assumed 
to release i-200 ca l / g or i-l x 10 ' ' ' ca l /km^; equivalent heat i n 
molten basal t a t 1,100"C is -̂ .375 c a l / q . 



Table 2.—Metric units used in this volume, conversion factors to other units, and some assumed values for phys 
parameters. 

Length: 

Area: 

Volume: 

Temperature: 

1 meter (m) = 3.281 ft; 1 kilometer (km) = 3.231 ft 
1 centimeter (cm) = 0.3937 in. = 6.214 x 10"^ mi. 

1 km^ = l o V = 0.3861 mi' = 247.1 acres. 

0.6214 mi; 

km'' = 0.239 mi^ J 2 . 1 km-' = 0.239 mi"" = l O ' ^ l ; 1 l i t e r ( i ) = 0.2642 ga l ; 1 i / 
min = 5.886 x 10"" f tVsec . 

=C = 5/9 (°F - 32); 0°C = 235.15°K. 
_3 

.Temperature gradient: l°C/km = 10 C/m rate of increase in temperature with 
depth: conductive gradient is directly proportional to heat 
flow and inversely, proportional to thermal conductivity of the 
rocks. 

Pressure: 

Heat/power: 

1 bar = 0.9869 atm = 1.020 kg/cm^ = 14.50 psi = 10^ dynes/cm^ = 
0.1 meganewtons/m^. All pressures absolute, with 1.01 bar added 
to gage pressure at sea level and geothermal areas at low altitudes. 

1 cal = 4.186 joules = 3.9685 x 10"^ BTU = 0.001 kcal = 0.00116 
watt h; 1 cal/g = 1.80 BTU/lb. 1 MW (electric)-century = 
7.53 X 10'" cal (thermalVe where e is conversion efficiency. 

Coal assumed to have a potential heat content of 7.2 x 10 cal/g. 
A barrel of petroleum (42 gal) assumed to have potential heat 
ofcombustion of 1.45 x 10' cal = 5.8 x IO*" BTU = 0.223 short tes 
coal. In this volume, heat contents stated in units of 10'® cal, 
with each unit equivalent in heat content of 690 million barrels 
of petroleum or 154 million short tons of coal. 

Heat flow: 1 x 10" cal/cm sec = 4.19 x 10"^ W/m^ (watts per sq. meter); 
the world-wide average conductive heat flow is approximately 
1.5 X 10"® cal/cm^ sec 

Thermal conductivity: 1 x 10" cal/cm sec °C = 0.41R w/m-K. 

"=»ss: 1 q = 10"'' kg = 10"^ metric ton = 2.20 x 10"'' lb = 1.103 x 10"^ 
short ton. 

VolumetrT: specific heat of pure water at standard temperature and pressure is 1.0 
cal/cm3°C and of average rocks, assumed 0.6 cal/cm'V'C. Heat in 
granite magma at 900"C, crystallizing and cooling to •>.15'.X assumed 
to release •'.300 cal/g or i-J x IO'' cal/km-^; equivalent heat in 
molten basalt at 1,100"C is •v.375 cal/q 



POMONA ELECTRONtCS TECHNICAL INFORMATION 

D E C I M A t 
I N C H E S 

.001 

.002 

.003 

.004 

.005 

.006 
,007 
:00S 
.009 
.01 
,03 
.03 
.0^ 
.05 

DECIMAL I N C H E S 

-
= 
^ 
— 
= 
= 
:= 
-
= 
=: 
-
— 
= 
= 

M I t t l . 
METERS 

.{12S4 

.OSOS 

.0762 
,1016 
,127 
.1524 
.1778 
.2032 
.22B5 
.254 
.SOB 
.762 

1.016 
1.27 

= M I L t l M E T E H S 

D E C I M A t 
INCHES 

.06 

.07 

.08 

.09 

.1 

J 

.3 

.4 
-S 
.6 
,? 
.B 
.S 

1 

= 
^ 
= 
= 
= 
:= 
= 
= 
— 
= 
= 
^ 
— 
= 

M I t t l -
METERS 

1.524 
1,778 
2.032 
2.29S 
2,54 
5.08 
7.62 

10.18 
12.7 
15,24 
17.78 
20,23 
22,66 
25,4 

METRIC CONVERSION 
I K C H E S = CENTIMETERS 

CENTI -
INCHES METETIS I N C H E S 

1 = : 2.SJ 16 
2 = 5.0B 17 
3 = 7,62 18 
4 = 10.1B 19 
S = 12.7 20 
6 = 15,24 25 
7 = 17.7B 30 
6 = 20.32 40 
9 = 22.86 SO 

10 = 2S.4 60 
11 = 27.94 70 
12 = 30.4B 7S 
13 = 33,02 80 
14 = 35:56 90 
15^ = 3B:i 100 

_ 
= 
= 
= 
= 
= 
= 
= 
= 
^ 
= 
? 

= 
= 

C E N T I . 
METERS 

4 0 . M 
43.18 
45.72 
4S.26 
S0.8 
B3.5 
76.2 

101.6 
127 
152,4 
177.B 
190)5 
20 3 J 
228.6 
254 

M I t L l M E T E H S 

Ml LLI-. 
METERS 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
25 
SO 

'75 
100 

= B E C I M A L INCHES 

DECIMAL 
I N C H E S 

.03937 
= .07674 

.11811 

.15746 

.19685 

.23622 
,27559 . 
.31496 
.35433 

= ,3937 
.98425 

= 1.9685 
2.95276 
3.937 

To Converl Td h^elrlc 

To Convert From To Mufiiply By 

Lenglh 

inches 
"inches 
Feet 
yards 

mtlest 

ce rit ime I ers 
melers 
centimelers 
melers 
kHomeiers 

2,54 

0.0254 

30.48 

0;9l i^ 

1609 

To Convert From Melric 

To Convert:From TG Multiply By 

Length 

millimeters 
cenlimeters 
me I ers' 
melers 
Kilometers 

inches 
inches 
feet 
yards 
mhes 

CONVERSION TABLE OF TEMPERATURES 
Locat'e'lemperatLfE to:be converleci in .cenfef columfi. Reacl cenltgratle, [Celsius) equivalents to Jel l , Falirenheil equivalenls to right. 

0.03937 

o.as'a? 
3.2608 

1.094 
o.eai37 

• C ° F or ° 

- . 56 ,7 - 7 0 
- S l . l - 6 0 
- 4 5 . 6 - 5 0 
- 4 0 . 0 - 4 0 
- ' 3 4 . 4 - 3 0 

- 2 8 . 9 — 2 0 
- 2 3 . 3 - ' l O 
- 17.8 0 

- 1 7 . 2 1 
-1 .6 ,7 2 

- 1 6 . 1 3 
- 1 5 . 6 4 
- 16.0 5 
- 14.4 6' 
- 1 3 9 7 

- 1 3 , 3 8 
- • 1 2 , a ' . 9 
- 1 2 . 2 10 
- 1 1 . 7 11 
- I V . - I 12' 

- 1 0 . 6 13 
- 1 0 : 0 14 
- 9.44 I S ' 

- 3,89 IS, 
- 8.33, 17 

- 7.78 IS 
- 7.22 18. 
- 6.67 20 
- ,6:11 21 
- S,56 22 

- S.OO 23 
- 4.44 24 

- 3,89 25 
- 3:33 26 
- ,2..f8,. 27 

- .2.22' 28 
- -1,67- 29 
- 1.11 30 
- '0.56 31 

0 32 

0.56 33 
1.11 34 
1,67 35 
2.22 36 
2.78 37 

3 , 3 3 ' 38 
^^.8^ 39 
4.44 4''0 
5.00 41 
5.56 42 

6.11 43 
6.67, 44 
7.22 45 
7:76 46 

C - F 

- 9 4 
- 7 6 
- 5 8 
- 4 0 
- 2 2 

- 4 
14 
32 
33.8 
35.6 

37.4 
39.2 

41 
42.8 
44-.6 

46.4 
48.2 
50 
51.8 
&3.6 

55.4 
5772 
59 
so.a 
52 6 

64.4 
65,2 
68 
m . B 
r i M 

73,4 

75:2 
77 
78,B 
80.6 

82.4 
84.2 

.86 
87:8 
89.6 

91.4 
93.2 
95 
96,8 
,98:6 

•l'00^4 
102:2 
104 
105.8 
107,6 

109.4 
111.2 
113 
114.8 

• C 

•8;33. 
8,89, 
9,44-

10.0 
16.6 

I ' l . i 
11.7 
12.2 
12.8 
13.3 

13.9 
14.4 
15.0 
15:6 
16.1 

-16.7 
17.2 
17:8 
1 8 3 
1BJ9 

19.4 
20,0 
20.6 
21.1 
21.7 

22:2 
22*8 
23:3 
23.9 
24,4 

25.0 
25,6 
26.1 
26,7 
27.2 

27.8 
28.3 
2B.9 
29:4 

3o;o 
30.6 
31.1 
31.7 
32:2 
32.8 

33.3 
33.9 
34.4 

35.0 
3'5.6 

36,1 
36:7 
37:2 
37.8 

• F o i - C - F 

47 
48-
49 
5 0 ' 
51 

52 
53 
54. 

55 
ss' 
57 
58 
59 
60 
61 

62 
63 
64 
65 

66, 

67 

68 
. 69; 

70 
71 

72 
73 
74 
75. 
76 

77 
78 
79, 
80 
B"I-

S2 
83 
34 
85 

B| 
B7 
88 
89 
90 
91 

92 
93 
94 

95 
96' 

97 
SB 
99 

100 

116,6 
118,'4 
120:2 
122: 

123 8 

125.6 
127.4 
129.2 
131 
132.8 

134.6 
138.4 
138.2 
140 
141.8 

143:6 
145.4 
147.2 
149' 
150,8 

152,6 
1,54.4 
156.2 
158 ' 
159,8 

161,6 
163,4 
165:2 
167 
iBa;B 

170:6 
172,4 
174,2 
176 
177,8 

179.6 
181,4 
183.2 
185 
18S.8 

188.6 
190.4 
192.2 
194 
195.8 • 

197:6 
199'4 
20i ' ,2 
203 
2b4.8 

206.6 
208.4 
210:2 
'212 

' C 

•38.3 
38.9 
39:4 
4o:o 
40:6 

41.1 
41.7 
42.2 

•42.B 
43,3 

4'3.3 
44,4 
45.6, 

45.6 
4 6 .1 ; 

46.7 
47.2 
47.8 
,48:3. 
48-9 

49.4 . 
50.0 
S6.6 
5,1. i 
S l . 7 

52.2 
52.8 
53,-3 
5^.0 
S4.4 

55.0 
,55.6 
56,1 
56,7 
57.2 

57.8 
•sa.3 
58.9 
59.4 
60.0 

60.6 
61.1 
61.7 
62:2' 
62:8 

63,3 
63.9; 
64.4 

65:0, 
65.6 

66.1 
66.7 
67.2 
67.8 

, 'F or • 

'101 
102 
103 
104 
105 

106 
107 
16a 
I M 
110 

i l l 
112 
113 
114 

115 

115 
•117 
118 
119 
120 

121 
122 
123 
124 
125 

126 
127 
12B 
129 
130 

131 
132 
133 
134 
135 

136 
137 
138 
139 
140 

141 
142 
14'3 
144 
145 

14S 
147 
148 : 
149 
150 

151 
152 
153 
154 

C ' F 

213,8 
215,6 
217"4 
219:2 
221 

222:8 
224:6 
225.4 
228.2 
230 

231.8 
233:6 
235.4 
2 3 T : 2 

239 

210.8 
242,6 
244.4 
•246:2 
248 

2.49,8 
251.6 
253:4 

2552 
257 

•259,8 
260 5 
2S2 4 
264,2 
266 

267.8 
269.6 
27.1,4 
273.2 
275 

276.8 
278:6 
2E0.4 
262.2 
284 

;2S5.8 
287:6 
299:4 
•29i.:2 
293 

294,8 
296,6 
298,4 
300.2 
•302 

3 0 3 6 
305:6 
307.4 

.309.2 

• C 

68.3 
'6^.9 
69:4 

70,0 
70'6:; 

71.1 
71.7 
72.2. 
72,8 
73:3 

73.9' 
74,4 
75.0 
75:6 
75:1 

76.7 
77.2' 
77.8 
78.3 
78.9 

79.4 

80.0 
"80.6 
81.1 
81,7 

82,2 
82,e 
fl3.3 
'84,0 
84,4 

85.0 
85:6 

,Bs : i 
,86.7 
87.2 

87.8 
88.3 
89.0 
89.4 
90.0 

90.6 
91.1 
91.7 
92 .2 
92:6 

93.3 
94,0 
94.4 
95.6 
95,6 

,96 .1 
96.7, 
97.2 

• F o r . " 

155 
15S 
157 
158 
159 

160 
161 
162 
163 
164 

165 
166 
167 
158 
169 

170 
171 
172 

' 173 
174 

175 
176 
177 
178 
179 

180 
181 
182 
183 
164 

IBS 
•186 
-187 

188 
1B9 

190 
191 
192 
193 

194 

195 
196 
197 
198 
199 

mo 
201 
202 
203 
204 

205 
206-
207 

C - F 

311 
312.8 
314;6 
316,4 
'316,2 

320 
321.8 
323.6 
325.4 
327;2 

329 
330.8 
332.6 
334.4 
336.2 

338, 
339.8 
341.6 
3 4 3 4 
346,2 

347 
34B.8 
'350.6 
352,4 
354.2 

366 
357.8 
359.6 
361.4 
363.2 

365 
'366,8 
368:6 
370.4 
372,2 

374 
375,8 
377Te 
379.4 
3 8 1 2 

383 
384:8 
386.6 
338.4 
390:2 

392 
393.8 
395:6 
397.4 
399:2 

401 
402.8 
404f6 

' C 

97.8 
98.3 
9S.0 
•99.4 

100,0 

106,6 
101.1 
101.7 
102.2 
102.8 

103.3 
103,9 
104.4 
106,0 
105,6 

106.1 
106:7 
107.2 
107.6 
108,3 

108.9 
109.4 
110.0 
i i ' d . e 
111,1 

111,7 
112,2 
1 1 2 : B 

113.3 
113,,9, 

1.14.4. 
115,0 
115.6 
116,1 
116.7 

117.2 
1.17.8 
116.3 
118.9 
119,4 

120,0 
120.6 
121.1 
l'26.7 
132,2 

i37-.a 
143,3 
149 
154,4 

160 

1 6 5 6 
17'l 
176.7 

• F O F ' C 

208 
203 
210 
211 
212 

213 
214 

2,J5. 
216 
217 

216 
219 
220 
221 
222 

223 
224 
225 
226 
227 

22B 
229' 
230 
231 
232 

233 
234 
235 
236 
237 

238 
239. 
240 
241 
242 

243 
244 
246 
246 
247 

248 
249 

250, 
260 
270 

280 
290 
300 
310 
320 

330 
340 
350' 

• F 1 
406.4 
408 :2 
410 
411,8 
413,5 

415.4 
417,2 
419 
420.8 
422.6 

424.4 
426:2 
428 
429.8 
431.6 

433.4 
435.2 
437 
438.8 
440.6 

442.4 
444,2 
446: 
447.8 
449,6 

451,4 
453,2 
455. 
456.B 
458,8 

460.4 
462:2 1 
4'S4 ; 
4 6 5 8 
467.6 

469.4 
471.2 
473 
474.8 
476.6 

,478.4 
480.2 
482 
.500 
•518 

.536 
554 1 
572 
590 
608 

626 
644 
662 

98 
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