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The pipe fittings in the line include
one exit, one 45° elbow (long radius),
one 90° elbow (long radius), and one
entrance.

Table 1 shows the results calculat-
ed by the program.

The second example finds the pres-
sure drop and outlet mach number for
natural gas flowing through %a-in.,
Sch. 160 pipe, under the following
conditions:

W = 8,000 Ib/hr, specific gravity
= 0.655, P, 1,124.7 psia, T =
100.0° F., My, = 19.0, » = 0.01 cp,
d = 0.614 in., and Lg = 23 ft
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Results for this calculation are
shown in Table 2.

The third example sizes the flare
manifold with relief valve loads for
natural gas at flow conditions shown
in Fig. 2. Table 3 gives the results of
this calculation.
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Editor’s note: OG] subscribers may
obtain a free copy of the complete
operating program_ on diskette by
sending a blank, 574 in. 360 K, DS,
DD, floppy diskette, formatted to MS
DOS, and a self addressed, postage
paid or stamped return disketted mail-
er to Refining/Petrochemical Editor,
Oil & Gas Journal, P.O. Box 1941,
Houston, Tex., U.S.A. 77251.

Foreign subscribers send the dis-
kette and return mailer without return
postage to the same address. This offer
will expire Mar. 30, 1990.

References

1. Lapple, C.E., “Isothermal and Adiabatic Flow of
Compressible  Fluids,"ransactions of AIChE,
Vol. 39, 1943, pp. 385-432.

2.API, RP-520, “Recommended Practice for the
Design and Installation of Pressure Relieving
Systems in Refineries,” Part 1—Design, Ameri-
can Petroleum Institute, Washington, D.C.,
1976.

3. API, RP-521, “Guide for Pressure Relieving and
Depressuring Systems,” second edition, Ameri-
can Petroleum Institute, Washington, D.C.,
1982.

. Kandell, P., “Program Sizes Pipe and Flare Mani-
folds for Compressible Flow,” Chemical Engi-
neering, June 29, 1981, p. 89.

.Mason, G.S., and Kumar, R., “Algorithm Sizes
Flare Piping,” Chemical Engineering, June 20,
1988, p.99.

6. Chen, N.H., “An Explicit Equation for Friction
Factor in Pipe,” Industrial Chemistry Funda-
mentals, Vol. 18, No. 3, 1979, p. 296.

7.Tasi, T.C.T., “Flare System Design by Micro-
computer,” Chemical Engineering, Aug. 19,
1983, p. 55.

8. El-Gassier, M.M., “Fortran program computes
gas compression,” OCJ, July 13, 1987, p. 55.

9. Takacs, G., “Comparing methods for calculating
Z-factor,” OG], May 15, 1989, p.43.

10. Awoseyin, R.S., “Program integrates pressure
loss for single and two-phase pipelines,” OCJ,
June 23, 1986, p. 33.

. Gregory, G.A., and Fogarasi, M., “Alternate to
standard friction for equation,” OG]J, Apr. 1,
1985, p. 120.

12. Churchill, S.wW., “Friction Factor Equation
Spans All Flow Regimes,” Chemical Engineer-
ing, Nov. 7, 1977, p. 94.

13. Colebrook, C.F., “Turbulent Flow in Pipes with
Particular Reference to the Transition Region
Between the Smooth and Rough Pipe Laws,”
Journal of the Institute of Civil Engineering
(London), Vol. 11, 1938-1939, pp. 133-156.

14. Gjumbir, M. and Olujic, Z., “Effective Ways to
Solve Single, Nonlinear Equations,” Chemical
Engineering, July 23, 1984, p. 51.

. Hooper, W.B., “The TWQ-K Method Predicts
Head Loss in Pipe Fittings,” Chemical Engineer-
ing, Aug. 24, 1981, p. 96.

s

w

1

i

(&3]

API issues
subsurface safety
valve publication

The API has published RP 14B, Rec-
ommended Practice for Design, Instal-
lation, Repair and Operation of Sub-
surface Safety Valve Systems, third
edition.

This edition covers procedures for
design calculations, instructions for
safe installation, and guidelines for
operating and testing to assure safe
and efficient performance of subsur-
face safety valve systems. It also cov-
ers repair and remanufacture of the
equipment and recommendations for
repairs not addressed in the second
edition.

Copies of the publication (Order
No. 811-07160) are available for $6
each from American Petroleum Insti-
tute, Publications and Distribution
Section, 1220 L Street, N.W., Wash-
ington, D.C. 20005. Mail prepaid or-
ders to API, 1970 Chain Bridge Road,
McLean, VA 22109-6000. =
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The physical and chemical mecha-
nisms that cause foaming must he
understood before practical solutions
may be selected.

Foaming in amine plants increases
operating costs and reduces treating
capacity. When foaming becomes se-
vere, amine is often carried over into
downstream treating equipment.

It is commonly held that liquid hy-
drocarbons and iron sulfide cause
foaming and that foaming can be
solved by treatment with chemical
additives or activated carbon filtra-
tion.! 2 Unfortunately, most antifoam
additives are surface active and are
removed by activated carbon. More
often, after a brief improvement the
problem becomes worse.

Because pure amines do not form
stable foams, one or more compo-
nents must be present in the treating
solution before a persistent foam will
be formed.? Possible contaminants in-
clude not only liquid hydrocarbons
and iron sulfide, but also well-treating
fluids, amine-degradation products,
and other finely divided solids.

Formation, stability. Foam is the
result of mechanical incorporation of
gas into a liquid. The liquid film sur-
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