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The drop in pressure in air distr{
losses and the friction losses. The friction losses are those due to the
friction of the air against the sides
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F16. 1. Curve Srowing Loss or PrESSURE IN RounD ELBows
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buting systems is due to the dynami;

of the duct. The dynamic losses are

those due to the change in the direction or in the velocity of air flow.

.Pressure Losses

Dynamic losses occur principally at the entrance to the piping, in the
elbows, and wherever a change in velocity occurs. The entrance loss is
the difference between the actual pressure required to produce flow and
the pressure corresponding to the flow produced; it may vary from 0.1 to
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Fi1c. 2. Curve SmowinG Loss oF PRESSURE IN SQUARE ELBOWS
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CHAPTBR 20—Air Ducr Desicn

. ity head. The pressure loss in elbows must also be
0.5 ume? thii ‘t",tl?lleo ‘::;iglgn Itis cusﬁomary to express dynamic losses in
allowed O’}.le percentage of the velocity head; in other w_ord_s, the é)erg
s of ft that pressure corresponding to the average velocity in the huc
centage o ressed in terms of inches of water gage. Figs. 1 and 2 s ¢1>w
which 22 expf changing the radius of elbows of square and rectangu a(li'
the -eﬁ?ct'I?hese charts are based on tests of pipe elbows of ordinary goo
sector al construction. For -example, a five-piece round pipe elbow
sheet met nterline radius of one diameter has a loss of about 25 per cen(;
having alce ity head. At a velocity of 2000 fpm th_e corresponding heeid
of the ¥ Ocater gage, and at this velocity the elbow just referred to w<t>1111
is 020 In. w;sure drop of 0.063 in. water gage. Experience has shown that
e e prle may be obtained when the radius to the center of the elbow
B0 e e the pipe diameter. The pressure drop will then be approxi-
is 14 uf’;eser cent of the velocity head for round ducts, and 9 per ce;n}f
;n?tsecizare gucts. Very little advantage is gained in making elbows wit
o

. 2
a radius of more than two diameters?.

iction Losses . - ‘
l‘.ﬂlif:-liction losses vary directly as the lengthdqf the ducté,. dxrei:;ll)é tallls it;h;
elocity, and inversely as the diameter. Since I :
sqlgel?afnttx}'fy-‘;or ant)}: system, the factors subject to modlﬁcatxor}l are t}:te
fix (}1d the velocity, which determine the relation between the first co
ﬁ: duct system and the cost of the power for overcoming fnctlo?. .
The friction between the moving atixr and pipe surfa.iid cz;x;s«:;a?n t?:lsn oa
ich 1 merically equal to the pressure requirec 2in ;
:ie\?tgngllggtl;, r::td is expx?;ssed in the following modification of Fanning’s
formula: '
For round pipe and standard air (70 F and 29.921 in. barometer) o
) L L Vo \2 3
"“’f-ﬁhv=5(4oo5) @),

.

For rectangular ducts s+ L{o+s v )2 . "
‘ hL:fL(zab)"v='E 25 ) \ 4005 )

where o .

hi. = loss of head, inches of water.

V \2 . . )
={——} = velocity head, inches of water.
by ( 2005 ) velocity hea ‘

V = velocity of air, feet per minute.

L = length of pipe .

D = diameter of pipe all in feet.
6, b = sides of rectangular duct

J = coefficient of friction.

-c =71 = length of pipe in diameters for one head loss.

For all practical .purposes C varies only with the natur:d of tl;:ns;rll);
surface: C = 60for perfectly smooth pipe; = 55 for~ pipeasused in p

iLoss of Pressure Due to Plbows in the Transmission of Air Through Pipes or Ducts, by F. L. Qusey
ASHVET . Vol. 19, 1913). R
Pressure LoR:sN:\ifxnI:;stan:ular Elbows, by R. D. Madison and J. R. Parker (Heating, Piping and Asr
Conditioning, july, August, September. 1936). .
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