650 - CHAPTER 31 +1950-Guide:
less, customary to express the dynamic and friction losses in duet sections’
or elements in equivalent length of duct in feet, or in diameters to facilitate
their computation as friction losses. Formulas have been developed for
expressmg these relations.®

PRESSURE LOSSES IN ELBOWS

It is conveninent to express the dynamic and friction losses in elbows as
édual t0 a mimber of diameters of round pipe, or a number of. widths of .
rectangular pipe, or equivalent length of duct.? The curves in Fig. 5 give
the number of diameters or widths of pipe' which have a frictional resistance
equivalent to the pressure drop in the.elbows. Curves B and C are based:
on tests of round and square elbows“' of ordmary good sheet‘ meta.l con-:
structron 3
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Valuee obtamed from Curve A shou]d be used When there is any doubt;

a8 -to quality of duct construction.. It is suggested ‘that: this curve. be;used
for rectangular elbows and ﬁve—plece -elbows, as.it will thus allow:an addx-
tional factor of safety without seriously a.ﬁ'ectmg the design. 1
. As indicated in Fig. 5, long radius elbows will offer. much less. rwstance
to the flow of air than short radius elbows. "Experience has shown that
<good results may be expected when the.radius to the center of the elbow
is 1.5 times the pipe diameter or'diiét width parallel to the radius. Exami-
nation of Fig. 5 will indicate that little advantage is to be gained by select-
* ing elbows having a centerline radius of more than two diameters." ~Elbows'
baving a radius of more than three diameters;show a. slightly:increased
resistance due to the increased ]ength of pipe but, when used, théy reduce
the overall resistance of the system’ and therefore should not be’ avoided.
Where space condmons necessitate the use of ‘short radius or miter
elbows in square or rectangular duct work, turning vanes should be used
to, reduce the pressure losses. - Rough or raw edges on the vanes should be.
avmded to prevent objectionable noise.. Table 3 shows_fypical types of,
© vanes and gives the resistance, expressed in equxva.lent length of -straight:
& 7-in. x 7-in. elbow of each type. T

¥
:

Air'Duct Design S RN RN . 651

adt .

" The pressure loss through elbows of less than 80 deg may be assumed to
be directly_proportional to the ratio of the angle through which the turn
ismade. The resistance will vary widely for the large degree turns depend-
ing upon the aspect ratio and the length of straight pipe between the elbows

but, for practical purposes, it may be assumed that the ratio remains

proportxonal to the angle through which the turn is made. Reverse 90 deg
elbow turns should be avoided wherever. possible. but,. where.used,.the
friction indicated in Fig. 5 should be doubled for the second elbow. Addi-
tional tests are needed on the loss of pressure in elbows and other types of
duct ﬁttmgs in order to reconclle the dlﬂ’erence between va.lues shown m
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Fig. 5 and results of more recent t%ts shown in Table 3. A study of thls

subject is in progress at the, ASHVE Research Laboratory for the

purpose of obtaining such data T

LOSSES DUE TO AREA CHANGES R
Area changes iii “ducts,* generally.: unavoidable, -are. necessitated -fre-

__quently by the building constructlon or changes in, the volume. of air car-

ried. Experimental mvestlgatlonsu 2 of pressure changes, and, . pressure
losses at changes of the area of duct cross-sections, indicate thit the excess
pressure loss over the normal friction loss is a shock loss due to a faster

stream’expanding into a. slower ‘stream;-as determined: by -the- actual areas-
. _occupled by the flow rather than the areas of the duct.
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