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apprééiable, as'in elbows of good design, it is customary to include the
dynamic loss with the friction loss, thereby facilitating design calculations.

PRESSURE LOSSES IN ELBOWS

Tt is convenient to express the combined dynamic and friction losses due
to an elbow as equivalent to the loss in a length L of sqmlgr straight ducf,.
A recent A.S.H.V.E. survey® of available data has indicated that this-
method of expressing the loss is justified for design purposes, owing to the
relation of the loss to the corresponding friction factor, f. . -

Fig. 5 gives the additional equivalent length of duct in terms of widths W

for elbows in rectangular ducts; Fig. 6 gives the equivalent length in terms -
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Fia. 5. Loss 1v 90-Dec ELeows oF RECTANGULAR CROSS-SECTION

of diameters D for round ducts. When these curves for additional equiva-.

: ’ : be
lent length are used, the straight lengths of duct between elbows ghould
measurgglzo the intersection of their center lines. The data of Figs. 5 and

6 may be readily converted® to the loss as a percentage pf the velocity hea&? .

E:campl-e 8: (Use of Fig. 5 for the calculation of elbow losses.)

: : i . - the
iveir the portion of a duet system shown in Fig. 7, it is required to determine t2
pre(s;x;x:: losi ge]t:ween points A Xnd D. Airat standard conditions is being supp1el
at the-rate of 2000 cfm in & 6 by 24 in. galvanized duct of average construction.
bows No. 1 and 2 have centerline radii of 18 and 9 in., respectively. :

- ... Ry 18 A6
Solution: For elbow No. 1 the radius ratio is Wi =5 0.75 and tfhe’ aspect ratlf

is ‘I—:yl = % = 0.25. The additional equivalent length for elbow No. 1 in terms Of‘wf
1

is obtained from Fig. 5: (L/W), = 11.5. Thus L, =115 X 24/12 = 23 additional

equi et. Simi No. 2, the ratio radius is 2 = 3 = 1.5 aad
equivalent feet. Sxmlla;ly for elbow No. 2, the ratio w."8

CH/W < 4.

 higher than those indica
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. Hy m e -
the aspect ratio is W7: =% = 4.0; Fig. 5 gives (L/W); = 6,80 L1 = 6 X 6/12 = 3 addi-
tional equivalent feet. ) :
The total length of the straight runs from A to Disl = L + 1 =
;,,++22,, + 523= 4:?23& a%ifiéhe 'ti%diti&;ml equiv]alenti length due zt_)nthe enﬁﬁ);; g:_ Il: =
] = = . us the equivalent length of th
isl+L=32+2 = 58ftof6by24in(?duct. gth o ‘eAsyst.emfromA te D
The diameter of a circular duct; equivalent in friction and capacity to thi -
tangular duct, is 12.4 in. as given by the table of circular equivalgnt-s,xl‘able 28. re:t
a dehfvery trat.e of 20(1100) c;:n, };hizA‘iS.H-.V.E. Friction Char_lt'ﬁFig. 2, gives a loss of 0.6
in. of water per [ 4 in. diameter duct. _loss: .
D is 0.6 X 58/100 = 0.348 in. of water. er due ue t_he_‘ loss from A to
‘The use of elbows of radius ratio, R/W ='1.5, is considered good practice
with respect to both installation and operation. In a given rectangular
duct 6 by 24 in., for example, the additional equivalent length L necessary
to represent the elbow loss will generally be greater for a flat bend where the
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F1g. 6. Loss 1~ 90-DE¢ ELBows orF Rounp Cross-SEcTION

aspect ratio, H/W = 1/4, than if the bend of the same radl tio b
) 1/4, us.ratio had .
been made in the plane of the narrow dimension giving an aspect ratio,

Data presently available for losses in com N .
pound bends,*: ! where two or
Eﬁ? elgows are close together, do not warrant refinement of design ca.?cﬁ-
. irll.’lsd beyond use of the sum of the additional equivalent lengths L for
counts néxdual elbows. Where .angles of other than 90-deg bend are en-
b ée , the loss may be considered as directly proportional to the angle
end. Losses! for elbows discharging air directly into a large space are
atat o) ted in Figs. 5 and 6 for elbows within duct systems.
ASILVE, coopgrative mvestimmiion omedonb ol duite meager, An
: -V.E. on is underway for in-
lqgr mol:e data on losses in typigcal take-off ﬁttinjés. ® purpose of ebtain
C:gl)lng vanes may be a,dva.ntageously employed in elbows, both to re-
owmet re pressure loss and to provide a more uniform velocity distribution
recom, eam from the bf;nd. Vanes and concentric splitters are particularly - -
mended where miter elbows are used, because even the simplest vane



