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the-‘inevitable loss -due to: turbulence. The prinéiple of static pressire

regain is; however, of importance in t

the economical design of duct systems:

Fig. 9 shows the application of static pressure regain to a simple fan and

* discharge duct.2 The fan in the upper part of the figure has a free inlet
and discharges air through a straight duct, the ‘diameter of which is equal
to the fan outlet. The total pressure which must be provided by, the fan
is therefore the sum of the pressure that is-necessary to overcome the frie-

tion in the duct (no dynamic pressure loss), plus the v
in this case, is the same at any location along the length of the duct.

elocity pressure which,

" In arrangément B in the lower part of Fig:9, a diverging secpionz'With.
after section, has been added to the straight duct. The velocity in the

diverging section is therefore decre
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F1a. 9. APPLICATION OF StaTic PRESSURE REGAIN To A SiMPLE FAN
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into static pr
be seen that in case B, the
case A, and thus a saving in horsepower can be effected.

ased, and'velocity pressure pqnverted
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essure before the air is released to the atmosphere. It can
total pressure at the fan outlet is less thanun

The regain in static pressure h: in an abruptly expanded section is the
differencé in.the velocity pressures of the small and the large duct, mints

the dynamic pressure loss (Equation 6): - -
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or simplified

where

Che= '_ljegain'in ‘static preés_ure, feet_of fluid flowing.
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v and v2 = mean velocities in i : . L.
per second. es in inlet and outlet duct sections, respectively, feet

Mha ctatrin mrncciips Paca . . Se -
10¢ Static pressure regain in a gradually expanding transition, followed
¢

by an after section, may be expressed as

= [ 28] [et = o -
2 2 2 } . _ (1)
or ) I
P % (18) -

where .

¢ = an experimentali; mined regai i
striction. P y deter: ed regam constant depending on nature of con-

theoretical efficiency of conversion i i .
T ! in a in di i
sections in smooth circular ducts.!5 16 brupt expansion, and in diverging

Curves have been developed showing the static pressure regain and the

... DUCT DESIGN

The discussion of duct design i i \
[ ign in this chapter refers to d i -
}f)lrnﬁ fo:_ central -heat_mg_, ven’gllatmg and air conditioning. Kfitgiéﬁ)lﬁ:?dsgtsé
w nga Ani;g.gucts used in residences are to be found in Chapter 19 (Gravity
dorm Adr ystems) a.nd.Chapber 20 (Forced Warm’ Air Systems). The
gn of ducts in mgiustnal exhaust systems is discussed in Chap’oér 46

The following general rules shou'l‘d be followed in design:

L. The air should be conv i i rmis »
, h ; eyed as directly as possible at the issi iti
0 gbtg;lm the1 :eglred ;esults with greatest economy of power? geateri:ibfn‘éeéz‘ggées
- dharp elbows and bends should be ide i ‘ ing 1 )
;selt)i to reduce the elbow or outlet p;\s’:“lg:dlbsfphtte;s and turning vanes should»
- Diverging transformation pie h D i
the ans] ) pieces should be made as lon
. r::tlgn‘i};: sectlotn on area changes, losses in sudden enlarggegfgn%;a:rtécﬁ})lﬁ' Ag
eﬂlargementsg:li?)zllldsnzl;(;lg(i el()ie 2(;n(rioldedt The included angle of divei'gelg)cé aflzu'
{ eg. Losses i i ) in-
cluded angle of convergence. should nft be _larg:rl;lhggné(;a;gg.ms are.low, but the in-

. 4 Special care should be’ ; e S
formatson pieces. should be taken to avoid restriction of flow in. elbows or trans-

. 5. Where the greatest air carrys i .

sired rectangulagrguciz sﬁgﬂcgrrymg capacity per square foot of sheet metal is d
, T : is de-
zrt;ateI; thang0 1 ot shouls av%ilclll:(;i.e as nearly square &8 possible. Aspect ratios }
- Ducts should be const d i al V
sheet onstructed of smooth material, such i y
ﬂ"owaxz?::a}l' For ducts made from other materials, for exarx?]s)]:t(:zlaégr Suminum
_ or the surface friction coefficient should be made. 71 proper

Procedure for Duct Design
The general procedure for design is outlined as follows:

1. 8¢ ; s
?f duct:dt); 12}1’3 plan of the building and draw in roughly the most convenient system
0 steg] ‘;rork 8 hgdcogn_xzance of the building construction, avoiding .all obstructions
 Arrangy i eqm.p.ment, and at the same time maintaining a simple design.
ge the positions of duct outlets to insure the proper distribution of air.

3. Divig .
each zong. e the building into zones and proportion the volume of air necessary for

4. Determi i
ceding Tmine the size of each outlet, based on the volume ined i
d’ﬂuserg?‘;?gzph’ for the ?roper outlet velocity and throw. algzl;tslzlg? g;;«:légiﬂl:-
mine size of outlet for proper throat velocity and radius of diﬁusiong.




