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Pipe Fittings - 90° Elbows 

Long-Radius Elbow
Dimensional sizes of fittings are typically provided by the

manufacturer of the fitting.



Pipe Fittings - 90° Elbows 

Long-Radius Elbow

Use the 90° elbow portion of the Welded Fittings–Flanges
h ( i ) fi d h l h f h fi i l hChart (Figure 3.4) to find the length of the fitting. Below the

nominal pipe size, in row A, the center-to-end dimension is
shownshown.



Pipe Fittings - 90° Elbows 

Long-Radius Elbow

When drawing the elbow, the center-to-end dimension is used as
h di f h lb lithe radius measurement for the elbow’s centerline arc.



Pipe Fittings - 90° Elbows 

Drawing Symbols for the 90° Long-Radius Elbow
As with all drafting disciplines symbols are used to representAs with all drafting disciplines, symbols are used to represent
real-world items on drawings. A single elbow can have
multiple representations. Looking at it from the side, the top,

th d ill i ld diff t b l hor the end will yield different symbol shapes.
For example, the 90°
long radius elbow can belong-radius elbow can be
rotated in numerous
orientations as shownorientations, as shown
in Figure 3.5.



Pipe Fittings - 90° Elbows 

Drawing Symbols for the 90° Long-Radius Elbow

Another drawing technique unique to the piping discipline is
that each component, depending on its pipe diameter, can bep , p g p p ,
represented as either a single-line or double-line symbol.



Pipe Fittings - 90° Elbows 

Drawing Symbols for the 90° Long-Radius Elbow
Figure 3 6 shows the drawing symbols for the variousFigure 3.6 shows the drawing symbols for the various
orthographic views of a 90° elbow.



Pipe Fittings - 90° Elbows 

Drawing Symbols for the 90° Long-Radius Elbow

Remember, only the centerline arc of the elbow is drawn when
representing the single-line symbols. The double-line symbolp g g y y
requires one-half of the pipe’s OD be added and subtracted,
respectively, from the centerline arc to represent the total pipe
diameter Keep in mind as the front view of the elbow isdiameter. Keep in mind as the front view of the elbow is
rotated, so too will the adjacent orthographic views be rotated.



Pipe Fittings - 90° Elbows 

Drawing the 90° Long-Radius Elbow
Three “step by step” methods will be presented forThree step-by-step methods will be presented for
constructing the 90° long-radius elbow.
Figure 3.7 describes the step-by-step procedures for drawingg p y p p g
an elbow with traditional drafting techniques;
Figure 3.8 shows the steps required to draw double-line

b l i A CAD dsymbols using AutoCAD commands;
Figure 3.9 shows the steps required to draw a single-line 12"
elbow symbolelbow symbol.



Pipe Fittings - 90° Elbows 

Drawing the 90° Long-
R di ElbRadius Elbow

Figure 3 7 describes theFigure 3.7 describes the 
step-by-step procedures 
for drawing an elbow g
with traditional drafting 
techniques;



Pipe Fittings - 90° Elbows 

Figure 3.8 shows 
th t i dthe steps required 
to draw double-
line symbols using y g
AutoCAD 
commands. 



Pipe Fittings - 90° Elbows 

Figure 3.9 
h th tshows the steps 

required to draw 
a single-line 12" g
elbow symbol. 



Pipe Fittings - 90° Elbows 

Short-Radius Elbow
Th 90° h di ll k h h h dThe 90° short-radius ell makes a much sharper turn than does
the long-radius ell (see Figure 3.10). Conversely, the short-
radius ell also creates a rather large pressure drop inside theg p p
line and does not have the smooth flow characteristics the
long-radius ell has. For these reasons, the short-radius ell is
seldom usedseldom used.



Pipe Fittings - 90° Elbows 

Short-Radius Elbow
A simple formula can be used to calculate the center to endA simple formula can be used to calculate the center-to-end
dimension of a 90° short-radius ell: Fitting length equals
nominal pipe size.



Pipe Fittings - 90° Elbows 

Drawing Symbols for the Short-Radius Elbow
The drawing symbols for a short radius elbow are shown inThe drawing symbols for a short-radius elbow are shown in
Figure 3.12.



Pipe Fittings - 90° Elbows 

Reducing Elbows
It was thought that a new fitting could be manufactured thatIt was thought that a new fitting could be manufactured that
combined a 90° long-radius elbow and a pipe reducer to save
money and shorten the installation measurement, one fitting as
opposed to two.

However, though theoretically correct, in practical application
the shortened fitting length made it more difficult to install andthe shortened fitting length made it more difficult to install and
remove bolts when it was welded to flanges that were to be
bolted to valves or nozzles.



Pipe Fittings - 90° Elbows 

Mitered Elbows

A mitered elbow is a field-fabricated bend in the routing of the
pipe configuration. Generally used on 24 and larger pipe sizes,
a mitered elbow is much less expensive to fabricate at the joba mitered elbow is much less expensive to fabricate at the job
site.



Pipe Fittings - 90° Elbows 

Mitered Elbows
The miter ell is made by making angular cuts through a straighty g g g g
run of pipe and then welding the pipe back together after the
cut sections have been rolled at varying angles (see Figure
3 13)3.13).



Pipe Fittings - 90° Elbows 

Mitered Elbows

A 90° mitered ell can be fabricated in two, three,
or four welded sections The number of weldedor four welded sections. The number of welded
sections used depends on the smoothness of flow required
through the turn.g

A two-weld miter will create more commodity turbulence
within the pipe than will a four-weld miter. Though one-weld

it d th d t i ll d f 30°miters are used, they are rare and typically reserved for 30°,
45°, or 60° turns.



Pipe Fittings - 90° Elbows 

Drawing Symbols for Mitered Elbows
Figure 3 14 shows the single-line and double-line drawingFigure 3.14 shows the single line and double line drawing
symbols for mitered elbows. Unlike the pre-vious ells, the
weld dots and weld lines in the adjacent orthographic views of
th it d lb t d b lli Ellithe mitered elbow are repre-sented by ellipses. Ellipses are
used because the welds are not perpendicular to your line of
sight.g



Pipe Fittings - 45° Elbows 

This important elbow is also used to make changes in direction
within the piping configuration. The obvious difference
b t th 90° d 45° lb i th l f d b thbetween the 90° and 45° elbows is the angle formed by the
turn. Because the 45° elbow is one-half of a 90° elbow, as
shown in Figure 3.15, it is obviously shorter.g , y



Pipe Fittings - 45° Elbows 

A design using two 45° elbows to make a directional change,
i t d f t 90° lb ld lt i id blinstead of two 90° elbows, would result in considerable
savings. Savings not only related to the cost of the fittings
themselves, but savings in the physical space needed to route, g p y p
the pipe (Figure 3.16).



Pipe Fittings - 45° Elbows 

One can multiply the nominal pipe size times 0.625 (5/8") to
d t i th lb ’ l th b t th t l k f lbdetermine the elbow’s length, but that only works for elbows
4–24" in size. To avoid confusion, it is recommended to use
the Welded Fittings–Flanges Dimensioning Chart to get theg g g g
length of a 45° elbow (see Figure 3.17).


