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The drop in pressure ih ‘air distribliting" 's'y'stem s due to the dynamw
lossés ‘and the friction losses. *The friction losses are those due to the
frlctxon .of the air against the sides of the duct. . The dynamic. losses are
those due to the change in the dlrectlon or in. the velomty of alr ﬂow

Dyna.mxc Loss%

Dynamic losses occur prmcxpally 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 requlred to produce flow and
the pressure corresponding to the flow produced;it may vary-from-0:1 to
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* square of ‘the welocity, and 'invérsely-as the diamete

* Ifixed quantity for'any’ system,’ the-factors subject
~area and-the velocity, which-determine-the- relatxon)between the first cost
of the duct system: -and. the ‘cost. of the power for overcommg fnctlon
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0.5 times the velocity head. The pressure loss in elbows must also be
allowed for in the design. It’is customary to express dynamic losses in
terms of the percentage of the velocity head; in other. words, the per-
centage of that pressure corresponding to the average velocity in the duct
which is expressed in terms of inches of water gage. Figs. 1 and 2 show
the effect of changing the radius of- elbows. of square and rectangular
section. These charts are based on tests of pipe elbows of ordmary good
sheet metal construction.. -For example, a five-piece round pipe elbow
having a centerliné radius of one diameter has a loss-of about 25 per. cent

~of the velocxty head. At a velocity of 2000 fpm the correspondmg head

s 0,25 in. water:.gage, ,and at this veloc1ty the elbow just referred to would

- cause a pressure drop of 0.063 in. water gage. .Experience has shown that

good results may be obtained when thé radius to the-center of.the elbow .

" ig' 134 times the pipe-diameter: The pressure ‘drop will thén be approxi-

mately 17 per cent. of the: velocity. head -for -round ducts, and 9-per.cent
for square ducts. “Very little advantage is’ gamed in: makmg elbows w1th
a radius of more than twoAdxameters ' _

Frlctlon Losses C

FrlCthl‘l Tosses. vary' du'ectly as the length of the dnct, dlrectly\ as” the
" Since length-is'a
‘modification are the

~"The fnctlon between the moving air and pipe, surface causes-a 1oss of:

:ihead whlch is numerlcally equal to the. pressure - requrred to ‘maintain- a

‘For round plp and standard alr (70 F and 29 92 in’ barometer) e
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_For. rectangular ducts .
hL —fL(a+b)h —LC-

where s

hL . loss ol head mches of water

hV. = ( 4005) = velocnty head mches of water
'V = velocity of air, feet per minute.
L' = length of pipe
D = diameter of pipe -t allin feet.
a, b = sides of rectangular duct
f = coeﬂicxent of fnctlon
C 5—1-. = length of plpe in dxameters for one head loss
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For all practlcal purposes C varies only with the nature of the prpe
surface: C = 60 for perfectly smooth pipe; = 55 for pipeas used in planning
mill exhaust systems; = 50 for heatmg and ventllatmg ducts; = 45 for
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