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Volume Conversions

_— T £r? .5, gal inp. gal liter bb1
in.? 1 5.787 x 107Y 4.329 x 1077 3.605 x 1073 0.01639 1.031 x 107"
fr3 1728 1 7.481 6.2292 28.32 0.1781
u.5. gal 231 0.1337 1 0 8327 3.785 2,381 x 1072
Imp. gal 277.4  0.1606 1.201 1 4.545 2.859 x 1072
liter 61.02 3.531 x 1072 0.2642 0.2200 i 6.29 % 1073
bbl 9702 5.615 42 34.972 158.97 1
Mass Conversions
To 1b x Short Long Metric
From (avoirdupois) g ton ton ton
1b (avoirdupois) 1 0.4536 5.0 x 10-“ 4.4643 x 107" 4.5362 x 107%
kg 2.205 3 1.1023 = 1073  9.8425 x 10-* 1.0 x 1073
Short ton 2000 907.2 1 0.8929 0.9072
Long ton 2240 1016 1.12 1 1.016
Metric ton 2205 1000 1.102 0.9842 1
Length Conversions
To cm in ft yd m mile km
From -
cm 1 0.3937 3.281 x 1072 1.0936 x 10-2 1.0 x 10-2 6.214 x 10-5 1.0 x 10-%
in. 2.54 1 8.333 x 1072 2.778 = 10-2 2.54 x 102 1.578 x 10-5 2.54 x 10-5
fr 30.48 12 1 0.333 0.3048 1.894 x 107  3.048 x 1074
yd 91.44 36 3 i 0.9144 5.682 x 10-* 9.144 x 10-%
m 100 39.37  3.281 1.0936 1 6.214 x 107% 1.0 = 10-?
mile 160,934 63,360 5280 1760 1609 1 1.609
km 100,000 39,370 3281 1093.6 1000 0.6214 1
Energy Conversions
From 1o fr-1b kg-m hp-hr ":;f;; Btu kWhr Joule
Ft-1b 1 0.1383 5.0505 x 1077 5.12 = 1077 1.285 x 1073 3.766 x 1077 1,386
kg-m 7.233 1 3.653 x 1076 3.704 = 10®  9.205 x 10-3  2.724 x 10-%  0.80665
hp-hr 1.98 x 108 2.7375 = 10% 1 1.0138 2544 0.7457 2.6845 x 108
Metric
hp-hr 1.953 x 108 270,000 0.9863 1 2510 0.7355 2.648 x 108
Btu 778.2 107.6 3.93 x 107" 3.985 = 10°% 1 2.931 x 10" 1055
kWhr 2.655 = 108 3.671 x 103 1.341 1.3596 3412 1 3.6 = 108
Joule 0.7376 0.10197 0.3725 x 10°%  0.3777 x 1076 0.9478 x 10-3 10,2778 x 1078 !

1 quad Btu = .4724 million bbl crude per day = .1724 billion barrels crude per year

Heat Content for Various Fuels

Fuel oils Natural gas
Crude 138,100 Btu/gal Liquid 95,800 Btu/gal
Residual 149,700 Btu/gal Wet 1,095 Bru/fe?
Distillate 138,700 Btu/gal Dry 1,021 Btu/ft?
Automotive gasoline 125,000 Btu/gal Coal
AVGAS 124,000 Btu/gal Anthracite 25.4 x 105 Btu/short ton
Jet fuel (kerosine) 135,000 Btu/gal Bituminous 26.2 x 108 Btu/short ton
Jet fuel (naphta) 127,500 Btu/gal Lignite 13.4 = 10®  Btu/short ton
Diesel oil (#2) 138,700 Btu/gal (Electrical generation and
distribution efficiency) 430%
Coal products Lubricants 144,405 Btu/gal
Crude light oil 130,000 Btu/gal Waxes 155,643 Btu/gal
Crude coal tar 150,000 Btu/gal Petroleum coke 143,423 Btu/gal
Crude petroleum 138,100 Btu/gal Asphalt and road oil 158,000 Btu/gal
Ethane 73,390 Btu/gal Natural gasoline and
still gas 142,286 Btu/gal cycle products 110,000 Btu/gal

1 Btu/gal = 278.7 joule/liter = 2.787 x 10° joule/m?
1 Btu/short ton = 942.0 joule/metric ton
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ABSTRACT

A study was undertaken aimed at determining the causes
of the divergences among published energy intensity values
and at preparing a set of consistent values. This volume
presents the findings in relation to the passenger trans-
portation modes. After a brief overview of the important
factors to be considered and the potential pitfalls facing
users and analysts of energy intensity values, a chapter
is devoted to each of the major means of passenger trans-
portation: air, automobile, bus, and rail. In each of
these chapters, after a critique of the available data
sources, a consistent time series of operational data and
energy intensity values is presented for the major sectors
of each mode. Engineering simulations and data analysis
are also carried out, quantifying the principal determinants
of modal energy use to facilitate modification of the cur-
rent energy intensity values to reflect changing operational
and hardware-related parameters. Finally, matrices giving
the great-circle distances and modal circuity ratios among
the 50 largest standard metropolitan statistical areas are
included to facilitate intermodal comparisomns.
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