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CRANE APPENDIX A — PHYSICAL PROPERTIES OF FLUIDS AND FLOW CHARACTERISTICS OF VALVES, FITTINGS, AND PIPE

Resistance of 90 Degree Bends?!

The chart at the right shows the resistance
of go degree bends to the flow of fluids in
terms of equivalent lengths of straight pipe.

Resistance of bends greater than go degrees
is found using the formula:

L ( R,
2, —~ (R, + 2
p =R+ (n—1){ Ri+ =
n = total number of 90° bends in coil
R, = total resistance due to one 90° bend, in L/D
R = resistance due to length of one 90° bend, in L./D
R, = bend resistance due to one 90° bend, in L/D
Problem: Determine the equivalent lengths
in pipe diameters of a go degree bend and a
270 degree bend having a relative radius of 12.

Solution: Referring to the “Total Resist-
ance’ curve, the equivalent length for a go
degree bend is 34.5 pipe diameters.

The equivalent length of a 270 degree bend is:

L/D=345+(3—1)[18.7+(15.8 +2)]
L/D = 87.7 pipe diameters

Note: This loss is less than the sum of losses
through three go degree bends separated by
tangents. For "resistance of bends theory”,
see page 2-12.

Chart for Resistance of 90 Degree Bends

From Pressure Losses for Fluid Flow in 90 Degree Pipe
Bends by K. H. Beij. Courtesy of Journal of Research
of National Bureau of Standards, Vol. 21, July, 1938,

Resistance of Miter Bends*

The chart at the lower right shows the re-
sistance of miter bends to the flow of fluids.
The chart is based on data published by the
American Society of Mechanical Engineers
(ASME).

Problem: Determine the equivalent length
in pipe diameters of a 40 degree miter bend.

Solution: Referring to the "Total Resist-
ance” curve in the chart, the equivalent
length is 12 pipe diameters.

Chart for
Resistonce of
Miter Bends

Resistance of Bends
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