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The first assumption, that is, the first ’ A :
iteration in the Newton-Raphson iterations. elbow, valve, or tee.

method, must be carefully selected
because, sometimes, the root does not
converge even after many iterations.
The method has been found to con-
verge quadratically.

In this program, default values for
the first iteration of f and r are 0.01
and 1.0 respectively. In several prob-
lems where the method has been
used, these values have been found to
converge to yield actual values (roots
of the equations) of the friction factor
and the pressure ratio after only a few

For reference, Gjumbir and Olujic™
have reviewed nonlinear equations in
greater detail.

Pipe losses. An improved method
for evaluating head loss caused by
fluid rising in elevation, pipe friction
factor, and turbulence caused by
abrupt changes in direction or cross-
sectional area, has been reviewed by
Hooper.'®

The method uses two constants plus
the Reynolds number and fitting diam-
eter to predict the head loss in an

The TWQO-K method for calculating
the excess head losses or velocity
heads for various fittings, namely el-
bows, valves, and tees, and for exit
losses, has been incorporated into the
program.

The types of fittings with their corre-
sponding K; and K., values were
adapted from Hooper.

The program calculates the K values
for individual fittings. It then calcu-
lates the total K for all fittings in the
pipe system. ’
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