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. tems are becoming increasingly numerous and design experiences. reported

are the present best guide 1*-#" .

~ For residences and low pressure commercial systems, the values given in
Table 5 may be used. As a general guide, design velocities in main ducts
are frequently 1000 fpm in residences and 2000 fpm in commercial build-
ings. For the branch ducts and branch risers, design velocities are usually
about two-thirds and one-half, respectively, of the main duct velocity.

DESIGN METHODS . -

In the design of air duct systems, three methods are employed: (1)
velocity reduction, (2) equal friction, and (3) the static regain. The three
methods and their refinements represent different design levels of accuracy
and complexity, and they should be selected, therefore, to suit the applica-
tion. Simple duct systems may be designed as -quickly and easily as
possible, but for large installations the system static-pressure requirement

_must be determined as precisely as possible, the most accurate method
being recommended. S

Veloéity Reduction Method

This method consists of selecting the velocity at the fan'discharge and

designing for progressively lower velocities in the main at each branch
duct. With the selected velocities and known air-flow rates, the various
duct diameters are read directly from Figs. 2 or 3, and the equivalent rec-
tangular sizes are obtained from Table 1. The pressure loss of the run
having apparently the highest resistance is detérmined by adding the
straight pipe, elbow, and ‘transition losses; this total value represents the
fan static pressure required for the supply-duct system. The return-air
system is sized similarly, starting with the lowest velocities at the return
intakes and increasing them progressively in the direction of the fan inlet.
Dampers are relied upon for-balancing the system. ' :
. A refinement is to size the several branch ducts to dissipate the pressure
available at the entrance to each.” “The pressure loss of the duct work be-
tween the fan inlet and first branch, take-off is subtracted: from the now
known fan static pressure to obtain the available pressure at each junction.
By trial, a branch velocity is found that results in the branch pressure loss
being equal to, or-somewhat less than, that available. - The procedure 18
repeated for each branch. : o B

If the fan is specified so that the static pressure. available for the duct
work is known, the method consists of finding, by trial, the velocities in the
main duct that will require a pressure loss equal to that available. The
branch ducts are then sized as previously explained if such a refinement 13
deemed necessary. Co ’ -

The merits of the velocity reduction method are that (1) duct sizes are
determined very easily; and (2) velocitiés can be limited to those known to
be safe from causing noise problems. Its weaknesses are: (1) proper choice
of velocities requires experience and judgment; and (2) the designer cannot
always determine by inspection which run probably has the highest re-

sistance.

Equal Friction Method _ | .

The principle of this method is to make the pressure loss per foot. of
length the same for the entire system. With this method little balancing
is required for symmetrical layouts in which all runs have about the same
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" orFig. 3in conjunction with the branch flow rate.
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resistance. For layouts having both short
will require considerable dampe%ing. short and long runs, the shortest run
Usual practice is to select the velocity i mai y
¢ 0 y in the main duct near t
t,hfe standpoint of noise for the particular application. Sinca:tlil: iii‘%lvlvfigﬁ
%g 'm) és known, this establishes a value of friction loss per 100 ft of duct in
igs. 2 or 3. This same friction loss value is maintained throughout the
ggs;gni‘edﬁ‘g; (fxbam&c;tt}ﬁe ﬂ&wdrabte in the main after the first branch take-
. by that handled by the branch.  Therefore -~
tlcia.ll)'; downwg.l_‘d in Figs. 2 or 3 to the new flow rate vallie: flll'gc::gd‘;?e
veloct! gr :}nd diameter. - Note that the velocity is reduced by this procedure;
:hr:iilr'lregtigrlllsolfn?i?()d tlls1 tha{:; it automatically reduces the duct velocities in
C w, thereby insuring that noise will not b
%‘he equivalent. rectangular size of any diameter is obtained f?o; })'Ir‘ggign;.
I y co}r;tmumg the procedure, all sections, including branch ducts, are size(i
r(fflf,e igs. 2 andh3 at the same friction loss per foot of actual length
After sizing the system the pressure loss of the run havin .
t{xl? highest resistance'is calculated, - In so doing, the preésurg .l?sg’:g?gﬂ
elbows and transitions are included, and are expressed in terms of Aeq'uivalent

 length of straight pipe.

The principal limitation of the equal friction tethod is that it doe
) I l lin 0 the equal friction method is that >
hafzqrentlate between runs having several transitions, elbows, ef'cl;t 'glggs:rﬁgg
ratemﬁ%( I};%I:z,eau 3rxsli);ethe 1¢\z{ctual length ﬁf duct is considered; this and the flow
ate fix the duct size. oreover, when computing the system resist
care-must be exercised that the pressure losses of itions, olbows, ete.
‘art;flillcl:luded and added to the straight pipe ldgse:.r ?.nsmons, elbows; et
| the pressure available for the duct work is known, as it is f ..
gﬁ:ﬁlrge;pti) atlg:flt?;eﬁsuge cs:ﬁ bt‘el{ g}ivided by the'tota]’equivaleg; If:ﬁgfﬁ?
! aving the highest resistance to-obtain a desi icti
loss value per foot, for use with Fi i o ot aniction
0 lu , ig. 2 or Fig. 3. Hence, for th lica-
gl%l:ls, hl; Slstﬁgt v;;e:fssar); }tlo tS?bll(:Ct an initial velocity. However iii) gg&?d
\ ness that the resistances of fittings must be i
-terms of equivalent len i iti ot g oosed in
t : gth. Since transitions, elbows, etc., ha
z%ﬁéﬁrg{)?;?vlii l10istsses, zhelequivaklaélt length of a par"ticuizzr ﬁ:t%n%rii(x);g;
rably actual size. ote, for example, that the-
al;?::ru; rF(;lgg.i 3éc:]f Qh:g)ter 2(} aﬁd also that the elbow losses in ﬁig a%uést{;i);
[ e given in terms of the number of diameters. Hence, ¥
:::ltgﬁb'le péessurev is known, the method requires that the duct s’izv(:l‘:::aneg’tl,li(-e
_— thm' a_tyance: The calc'ulated' duct size should therefore be compared
e e Initial estimate, and if considerably different, a recalculation should
oe made using the calculated size. ’

Less dampering is required if the method is modified
s da f tk odified so th: i
g:tcatl lds. 81tzed by the equal friction method. The fan is ;tigtile):it‘;}flgrn:;?llig
found ;1: t{lesxstance and the pressure available at each branch take-off is
prossury o e_l miumer described fqr t}}e velocity reduction method. The
hundoe Vfax able at each branch is divided by its equivalent length, in
s of feet, to obtain a design friction loss value for use with Fié. 2
. : h The brane
i{;{ore mz.ed as x}early as possible to dissipate all of the availab{te (;i:»lrl'((a:ts’ssual"lt':.3
Veloci?i?zsu'sulgh this modified method, care should be exercised that the
poing. I;I'l short branches do not become excessive from a noise stand-
the Vélocit is is etz:sﬂy guarded against during the design process, because
ol horiy cz:;n e read directly from the friction chart. If it is excessive
yieldy o zontally to the left on the chart and select a diameter which
reasonable velocity. The damper for this run will have to diséipate




