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Table B.1 Common Engineering Conversion Factors

Length Volume
1 ft ¼ 12 in ¼ 0.3048 m, 1 yard ¼ 3 ft 1 ft3 ¼ 0.028317 m3 ¼ 7.481 gal, 1 bbl ¼ 42 U.S. gal
1 mi ¼ 5280 ft ¼ 1609.344 m 1 U.S. gal ¼ 231 in3 ¼ 3.7853 L ¼ 4 qt ¼ 0.833 Imp. gal
1 nautical mile (nmi) ¼ 6076 ft 1 L ¼ 0.001 m3 ¼ 0.035315 ft3 ¼ 0.2642 U.S. gal
Mass Density
1 slug ¼ 32.174 lb ¼ 14.594 kg 1 slug/ft3 ¼ 515.38 kg/m3, 1 g/cm3 ¼ 1000 kg/m3

1 lb ¼ 0.4536 kg ¼ 7000 grains 1 lb/ft3 ¼ 16.0185 kg/m3, 1 lb/in3 ¼ 27.68 g/cm3

Acceleration and Area Velocity
1 ft/s2 ¼ 0.3048 m/s2 1 ft/s ¼ 0.3048 m/s, 1 knot ¼ 1 nmi/h ¼ 1.6878 ft/s
1 ft2 ¼ 0.092903 m2 1 mi/h ¼ 1.4666666 ft/s (fps) ¼ 0.44704 m/s
Mass Flow and Mass Flux Volume Flow
1 slug/s ¼ 14.594 kg/s, 1 lb/s ¼
0.4536 kg/s

1 gal/min ¼ 0.002228 ft3/s ¼ 0.06309 L/s
1 million gal/day ¼ 1.5472 ft3/s ¼ 0.04381 m3/s

1 kg/m2 . s ¼ 0.2046 lb/ft2 . s ¼
0.00636 slug/ft2 . s

Force and Surface Tension
1 lbf ¼ 4.448222 N ¼ 16 oz, 1 dyne ¼ 1 g . cm/s2 ¼ 1025 N

Pressure 1 kgf ¼ 2.2046 lbf ¼ 9.80665 N
1 lbf/ft2 ¼ 47.88 Pa, 1 torr ¼ 1 mm Hg 1 U.S. (short) ton ¼ 2000 lbf, 1 N ¼ 0.2248 lbf

1 psi ¼ 144 psf, 1 bar ¼ 105 Pa 1 N/m ¼ 0.0685 lbf/ft
1 atm ¼ 2116.2 psf ¼ 14.696 psi ¼
101,325 Pa ¼ 29.9 in Hg ¼

Energy and Specific Energy
1 ft . lbf ¼ 1.35582 J, 1 hp . h ¼ 2544.5 Btu

33.9 ft H2O 1 Btu ¼ 252 cal ¼ 1055.056 J ¼ 778.17 ft . lbf

Power 1 cal ¼ 4.1855 J, 1 ft . lbf/lbm ¼ 2.9890 J/kg
1 hp ¼ 550 (ft . lbf)/s ¼ 745.7 W Heat Flux
1 (ft . lbf)/s ¼ 1.3558 W 1 W/m2 ¼ 0.3171 Btu/(h . ft2)
1 W ¼ 3.4123 Btu/h ¼ 0.00134 hp Kinematic Viscosity
Specific Weight 1 ft2/h ¼ 2.506�1025 m2/s, 1 ft2/s ¼ 0.092903 m2/s
1 lbf/ft3 ¼ 157.09 N/m3 1 stoke (st) ¼ 1 cm2/s ¼ 0.0001 m2/s ¼ 0.001076 ft2/s
Viscosity Thermal Conductivity�

1 slug/(ft . s) ¼ 47.88 kg/(m . s) ¼
478.8 poise (P)

1 cal/(s . cm . 8C) ¼ 242 Btu/(h . ft . 8R)
1 Btu/(h . ft . 8R) ¼ 1.7307 W/(m . K)

1 P ¼ 1 g/(cm . s) ¼ 0.1 kg/(m . s) ¼
0.002088 slug/(ft . s)

Temperature Scale Readings
8F ¼ (9/5)8C þ 32
8C ¼ (5/9)(8F 2 32)
8R ¼ 8F þ 459.69
K ¼ 8C þ 273.16
8R ¼ (1.8)K
Heat Capacity or Gas Constant�

1 (ft . lbf)/(slug . 8R) ¼ 0.16723 (N . m)/
(kg . K)

1 Btu/(lb . 8R) ¼ 4186.8 J/(kg . K)

�Note that the intervals in absolute (Kelvin) and 8C are equal. Also, 18R ¼ 18F.

Latent heat: 1 J/kg ¼ 4.2995 � 1024 Btu/lb ¼ 10.76 lbf
. ft/slug ¼ 0.3345 lbf

. ft/lb, 1 Btu/lb ¼ 2325.9
J/kg.

Heat transfer coefficient: 1 Btu/(h . ft2 . 8F) ¼ 5.6782 W/(m2 . 8C).

Heat generation rate: 1 W/m3 ¼ 0.09665 Btu/(h . ft3).

Heat transfer per unit length: 1 W/m ¼ 1.0403 Btu/(h . ft).

Mass transfer coefficient: 1 lbmol/(h . ft2) ¼ 0.0013562 kgmol/(s . m2).
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Table B.6 Properties of Water (Saturated Liquid)

Temp.
8F

Temp.
8C

Heat
capacity,
cp, kJ/
kg . K

Density,
r,

kg/m3
Viscosity, m,

kg/m . s

Thermal
conductivity,

k,
W/m . 8C

Prandtl
number,

Pr

Free
convection
coefficient,

gbr2cp

mk
1/m3 . 8C

32 0 4.225 999.8 1.79 � 1023 0.566 13.25 1.91 � 109

40 4.44 4.208 999.8 1.55 � 1023 0.575 11.35 1.91 � 109

50 10 4.195 999.2 1.31 � 1023 0.585 9.40 6.34 � 109

60 15.56 4.186 998.6 1.12 � 1023 0.595 7.88 1.08 � 1010

70 21.11 4.179 997.4 9.8 � 1024 0.604 6.78 1.46 � 1010

80 26.67 4.179 995.8 8.6 � 1024 0.614 5.85 1.91 � 1010

90 32.22 4.174 994.9 7.65 � 1024 0.623 5.12 2.48 � 1010

100 37.78 4.174 993.0 6.82 � 1024 0.630 4.53 3.3 � 1010

110 43.33 4.174 990.6 6.16 � 1024 0.637 4.04 4.19 � 1010

120 48.89 4.174 988.8 5.62 � 1024 0.644 3.64 4.89 � 1010

130 54.44 4.179 985.7 5.13 � 1024 0.649 3.30 5.66 � 1010

140 60 4.179 983.3 4.71 � 1024 0.654 3.01 6.48 � 1010

150 65.55 4.183 980.3 4.3 � 1024 0.659 2.73 7.62 � 1010

160 71.11 4.186 977.3 4.01 � 1024 0.665 2.53 8.84 � 1010

170 76.67 4.191 973.7 3.72 � 1024 0.668 2.33 9.85 � 1010

180 82.22 4.195 970.2 3.47 � 1024 0.673 2.16 1.09 � 1011

190 87.78 4.199 966.7 3.27 � 1024 0.675 2.03
200 93.33 4.204 963.2 3.06 � 1024 0.678 1.90
220 104.4 4.216 955.1 2.67 � 1024 0.684 1.66
240 115.6 4.229 946.7 2.44 � 1024 0.685 1.51

260 126.7 4.250 937.2 2.19 � 1024 0.685 1.36
280 137.8 4.271 928.1 1.98 � 1024 0.685 1.24
300 148.9 4.296 918.0 1.86 � 1024 0.684 1.17
350 176.7 4.371 890.4 1.57 � 1024 0.677 1.02
400 204.4 4.467 859.4 1.36 � 1024 0.655 1.00
450 232.2 4.585 825.7 1.20 � 1024 0.646 0.85
500 260 4.731 785.2 1.07 � 1024 0.616 0.83
550 287.7 5.024 735.5 9.51 � 1025

600 315.6 5.703 678.7 8.68 � 1025

Note: GrxPr ¼ Rayleigh number, Rax ¼
gbr2cp

mk

� �
L3DT .
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