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CHAPTER 32
AIR DUCT DESIGN

Pressure L',osses, Friction Losses, Circular Equivalents of Rectangular Ducts
Dynamic Losses, Pressure Loss in Elbows, Losses Due to Area Changes '
Pressure Chgnges, Duct Design Methods and Examples, Duct Construe- ’
tion Details, Heat Losses from Duects, Maintenance

A IR ducts for the transmission of the air in forced air heati i
. I3 . Tgeg e t 4 A
 ing, cooling, or air conditioning systems must be care:fxiﬁg ngltgliaeti
for functional as well as economical reasons. The design should be based
upon the fundamental laws of fluid flow in pipes, and should take into ac-
;:Sggtt; ;izic:&t ?ﬁlaJthl(iial an(ti; 8Iclexlpen'mental studies which complement and
: b e fundamen aws. The basi 1 '
fluids will be found in Chapter 4, Fluid I‘?lowgfSIc equations of the flow of

PRESSURE LOSSES

Air ducts impose resistances to air flow which must be
1 t overco
Eﬁgs?lure dlféqrences resulting from the expenditure of energy in nfmnt::;ug}g,
takesovf' ince the flow of air, in ventilating and air conditioning work
ohes place under very small pressure differénces, the assumption that the
%le ensity remains constant throughout the flow will cause only a negligi-
ble des"?lli" It is therefore possible to use the equation for incompressible
thermodqmds') for the flow of ~air in a duct, instead of the complicated
ther hlyx;lamxc, formulas-for -air-discharge under- conditions of “adidbatic
A’ ;\eras c v:)(l)uld be necessary if pressure differences were large.
asonably precise estimate of the flow resistances offered b,
(S))frsxlm a;f %ssent}al for satisfactory duct design. The theoretical resis{a.xggg
oivon o | hzjtsndllllng system can be computed from the methods and data
I his chapter. _The actual resistance for any given installation,
o, playhvary considerably from the calculated resistance because of
abilion ltllll the smoothness of materials, the type of joints used and the
deai y L e workmen to manufacture the system in accordance with the
gn. It is best to select fans and motors of sufficient size to provide a

factor of - b
balance tlsl‘;'f‘;‘;};;c . IIIl?mnpers should be installed in each branch outlet to

The drop in pressure in air transmission 1S i ‘ icti
a ] 1 ssion systems is due to friction lo
b’;’dcgggamuf lczisses. Pressure increases and decreases may a{so be caus:::;
statio prges in duct areas, with resulting conversion of velocity pressure to
oo inessur&ll e, and vice versa. The friction losses for turbulent flow (which
the sides fP{ﬁctlcal air flow problems) are due to the friction of air against
o dyn ax(x)x . le duct, and to internal friction between the air molecules.
of air ¢ losses are caused by changes in the direction or in the velocity
ir flow, and may be caused by changes in size and shape of the cross-

sectio
by dalzlngfa ge duct, by bends (elbows), and by obstructions to flow offered

FRICTION LOSSES

Pressure drop i ; i
frict: Irop in a straight duct is caused by surface friction, and thi
ction loss is most readily calculated by means of the Air Friction Chart]s?
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