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Fig 3,13 Smoothed correlation of pariculte fluidization. (From F. A. Zenz and D. F. Othmer,
Fluidizaton and Fluid Particle Systems, Reinhold Publ. Corp., New York, NY, 1960, page 236.)
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Fig. 3.12 Schematic representation of the relationship between the void fraction in the fluidized bed,
the superficial velocity, and the pressure drop across the entire reactor, for particulate fluidization.
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Fig. 3.9 Friction factors for submerged bodies. (Adapted from F. Eisner, Proc. 3rd Intern. Congr.
Appl. Mech., 1930, page 32.)
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Fig. 3.8 Friction factors for submerged bodies. (Adapted from F. Eisner, Proc. 3rd Intern. Congr.
Appl. Mech., 1930, page 32.)
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Fig. 3.2 Friction factors for flow in tubes. (Adapted from L. F. Moody, Trans. ASME 66, 671
(1944), and Mech. Eng. 69, 1005 (1947).)
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Fig. 1.18 Stress-strain rate curves for time-independent fluids.
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‘Table 4.2 Equivalentlength for various fixtures, trbulent flow”

Fining LD Fiting LD
45 clbow ... R 15| Tee as e, otering branch) %
90 lbow, sandard radivs 31| Couplings,unions Neglgile
90° elbow, medium radius 26 | Gate valve, open 7
90° clbow, long sweep 20 | Gate valve, closed w0
90° square ebow 65| Gue valve,  cosed . 190
180° close retum bend 75| Gate valve, }cosed 0
Swing check-valve, open . .. . 71| Globe vave, open 310
Tee (as ol cniering un) ... 65 _| Angle valve, open 1m0

“W. M. Rohsenow and H. Y. Choi, Heat, Mass, and Momentum Transfer, Prentice-Hall, Englewood
cliff, New Jersey, 1961, p. 64. A more complete lst
hemical Engineers" Handbook, ffth editon, McGraw-Hill, New York, NY, 1973, pages 535 0

58,

in R, H. Perry and C. H. Chilton (Eds.),
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‘Table 2.2 The momentum equation in rectangular coordinates (x, y, 2)

In terms of ©
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Table 2.1 The coniinuity equation in different coordinates systems

Rectangular coordinates (x, y, z):

[ 2
— = = A
ata (pv)+ (pv,)+ % (pv;) (A)
Cylindrical coordinates (r, 6, z):
9 190 1 i
Do)+ —*(ﬂvg) + = (pu) =0 (B)
a ra 0z
Spherical coordinates (r, 0, ¢):
5p 190
—+35 C)
+ <p v, 030 smew(pv,) ©)

“Tables 2.1-2.7 are from R. B. Bird, W. E. Stewart, and E. N. Lightfoot, Transport Phenomena,
Wiley, New York, 1960, pages 83-91. Reprinted by permission.
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Fig. 46 Friction-loss factor for trbulent flow through gradual
enlargements. (From Sieam—is Generation and Use, Babeock &
Wikcox, New York, 1963, page 8-17.)
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Fig. 4.3 Fricton-loss factor for sudden expansion. (From W. M. Kays and A. L.
London, Trans. ASME 74, 1179 (1952),)
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Fig. 4.4 Friction-los factor for sudden contraction. (From Kays and London, ibid.)




