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The total pressure H is a measure of the total mechanical
objective'is to pmv'lde a system that, within prescribed , energy at a crosssection. In any duct system, the total
limits of velocities, noise intensity, and space ilable for - always d in diréction of the air flow.
duets, efficiently ‘transmits the required flow rate of air (cfm) smuc and velocxty pxesum are mubually convertible and
to each space; while maintaining & proper bajance:between ™ ‘either éan or. (h ion of‘flow.
investment and opemhng cost. When the heating, coolmg, or Typical pressure changes in a “duct system are.illustrated
ventilation Ioad is established, the total flow rate of air re- - in-Fig. 1. Between Sections A &nd. B, the static and total
quuedcanbe d ined by hods shown in-Ch P 267 . uniformly because of friction between air
and 27. Tbeproblemlsthentaoadjust the dmganumtmes moleeulmralong the sides of the duct: Pressure losses in
of the various spaces for duct heat losses or. gains between' - straight pipes are termed friction loszes and are character-

IN THE dwgn of duct systems for air fnmnmsmn, the

and spaces conditioned, as shown in shwr sechon, e wed by dependenee upon Beynolds number. (See’ Chapter 6.)
Heat Losses from Ducts, and the re L ! "™ Section BC is 8 converging section. The duct area is re-
sated wﬁow . - duced .and, consequently, the flow is accelerated. This is a

stable and efficient process and the loss in. total-pressure is
smAll The ‘marked decrease in. static presure is“caused by
'conversion of static to veloelty pressure’ in aceorda.noe with

PRESSURE CHANGES . .
A duet zysuam imposes rmsu.noe to air ﬂow which must be .
y the of 1

h ] energy; this- ~ Equation 2. -
energy is ordnm.nly supphed bya fan. The portion of the air- ¢ Secuon CD presents the friction. lnss m "the section of
flow rate from the fan that i transmitted to o prticular space " . smallér duct. Since friction losses increase .with nearly the

uoﬂvﬂwdby’lhclawthdlhelosammalprmeﬁomthg squ&mofthevelomty,thepmrehnefallsmuchmom
fan outlet must be the same along each air path. This also bolds mpxdlyfhanmsecnnn‘AB
true for the return-air system, except that the loss in total . / Angabrupt expansion occurs “ "DE. The duct ares is
pressure xefexs 0 the fap inlet. In air-conditioning and venti- a.bruptly inereased and the flow decelemted The process is
lating work, f.bc pressure differences aré ordinarily so small- an inefficient one and the lnss in total pm is therefore
that the equat.mns for incompressible ‘flow can-be Bpphed " large. The ‘velocity p 18 d d st E in d
Additional simplifitation is obtained by considering um air to “with, Equnhons 2 ‘and 3, and- '-hﬁ muc pressnre rises. This
be at the standard density of 0.075 b percu ft. . ~ .
A‘ﬂycmcuonmaductmewmpmlhsthe : - [ B -
mmofthesuhcpmuePandthevelomtypmH S ~_" —
‘: Hw=P+{H,; (1)- . A8 rLow = -
Pl’&umueeonmdcredmumtsofmchsoiwnwr'rhe N I A ok T oo ke ’
Vdoutypmmumenngenby - L7 . ’ - A0

H‘ = (4005)

WheuVude.ﬁnedbytheequamn
VagQ/4.

where

Ve mea.n vMydﬂow, feetpu'mmuw
Q = air-flow rate, cubic feet per minute.
A-M-eecuomlmofduct,aqwefeet s
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