746 CHAPTER 32 1956 Guide

The loss for a sudden symmetrical contraction can be expressed as

i
V2 \? Vi \t_ Vo \t
H. = Cz<4005 = 01(4005> = Co<4005

(10)
where
H. = pressure loss due to sudden contraction (Fig. 10b)
Cs = loss coefficient based on orifice area Ao )
Vo = velocity of air through orifice, feet per minute. i

The lossfor a gradual symmetrical contraction can be similarly expressed

. 2
H,. = 03(4:)’(;5)

ap

. where the coefficient of loss, C- , dependé on the includéd angle of the sides
of the duct and the sharpness of the edges at the junction of taper to follow-

ing duct section. R :
Pressure loss data for'a variety of duct elements are given in Table 3.

DUCT DESIGN

The following discussion refers to ducts for commercial and industrial
heating, ventilating, and air conditioning systems of the central station
“type. - The design procedures given yield the static pressure required to
‘ overcome the resistance of the ductwork, including the supply outlets and
return intakes. The fan selected for the duct system must not only pro-
duce this pressure but also the additional pressure required by the central
-equipment such as washers or spray.chambers, heating or cooling coils,
‘and filters. Pressure losses of these components should be obtained from
the manufacturers’ catalogs. - : . o
Special duct design procedures for heating ducts used in residences can
be found in Chapter 19, Gravity Warm Air Systems, and Chapter 20,
Forced Warm Air Systems. The design of ducts in industrial exhaust
systems is discussed in Chapter 46. i L
Ceneral rules which should be followed in the design are:

1. The air should be conveyed as directly as possible at the permissible velocities
to obtain the desired results with minimum noise and greatest economy of power,
material and space.

2. Sudden changes in the direction or velocity of the air should be avoided. When

‘ isudden changes are necessary at bends, turning vanes should be used to minimize

the pressure loss.

3. Diverging transition pieces should be made as gradual as practicable. As
shown in the section on area changes, losses in abrupt enlargements gueh!gb an
therefore such transitions should be avoided. The included angle of divergence for

enlargement should not exceed 20 deg. Losses in contractions are low but the in-

“cluded angle of convergence should not be greater than 60 deg. .

4. Where the greatest air carrying capacity per square foot of sheet metal is desired,
rectangular ducts should be made as nearly square as possible. Aspect ratios (ratio
of width to depth) greater than 10 to 1 should be avoided. )

5. Ducts should be constructed of smooth material, such as steel or aluminu
sheet metal. For ducts made from other materials, proper allowance for the change
in roughness should be made.? .

6. Through the design procedures which follow, a reasonably precise estimate&f-

the flow resistances offered by the system can be obtained. However, it Shoukiithe
recognized that in actual installations, resistances may vary considerably from:

A

-velocity. For multi
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calculated values because of variation in the smoothness:of materials, types of joints

used, and the ability of workmen to fabri
sign.

icate the system in accordance wi N
Fans and motors should therefore be selected to provide at least ea :ﬂgﬁ: lflgcggi

of safety, a_nd d.a.mpérs should be installed in each branch outlet for balancing the

system.

Procedure for Duct Design
" The general procedure is as follows:

1. Study the plan of the building and arrange the positi t3
- . . . R ‘tl
to provide proper distribution of air within egach spxz;ce. ?&::ttggﬁggx;liieguggm

manufacturers’ catalog data.
2. Draw a sketch of the most conv

enient syst,em:of ducty-vbrk,"connecti.ng. the

supply outlets and return intakes with the central station apparatus taking cog-

Tgm 5. RECOMMENDED AND Maximum Ducr VEvocrrres

mm::: V;uicm_xs, e : Maxnirou Verocirizs, e

DrsIGNATION Schools, . A : Sch .

. _ Schools, | -

Resid Theaters, Indusvmal - Th ate , i
esidences Bﬁ,‘igl:fg . Bmldmgs_. VI‘R.eSIdcu.ce:s B‘;P“:ggi : g’g"l‘;:;;l

Outside Air Intakes* -| 500 500 | 500 o0 | 1m0

Filters® . .. 250 300 350 ggg '- g% . 1?5)8
Heating Coils® 450 500 600 500 .| 600 | 700
Air Washers 500 500 : 0 | a0
Suction Connections 700 . 800 - 10588 = ggg 10588-— - 1% :
Fan Outlets . [1000-1600{1300-20001600-2400] 1700 |1500-2200[1700-2800
Main Ducts 700-900 |1000-1300{1200-1 { : o0l1300 700

a1 800| 800-1200,1100-1 2

gmncg Dpcts 600 600-900 | 800-1000{ 700-1000{ 800- lg% imm%
ranch Risers 500 _ 600-700 800 - | 650-800 |- 800-12001000-1600

N — - — - — - e
These velocities are for total face area, not the net free area; other velocities in table are for net free ares

nizance of the building construction 'avoiain ‘all obstructions in steel work g

_Qq?pg:lnth and at the same time mai’nt'ainingi simgl:tégscigg?s 1 steel work and
3, culate the s L . L
in the T ;ing s:csl:iz::.()f all main and brapch du-ct.s py one of the procedures gvéq

4. Determine the total ! i I : )

_pressure requirement of the supply and ‘Bys-

;g!é\f.a uAl{,hough the loss in ‘total pressure of each duct nfx;l’ cyonnect‘;?;’?&g ‘flg;‘.x?:(i
orl:il; y Q,;ltIEt (or return intake) should be calculated and made the same for all

runs, narily only the pressure loss of the duct run apparently having the greatest

resistance is referred t th ' .
Ubon foy palierorTe thg sa;stefn ;.)ressure loss of Vthe duct system. Dampgrs are relied

Design Velocities

:t ; not possible to give specific rules for selecting duct velocities. - Since
and o orsepower increases approximately as the square of the velocity
kept, lolsefgener?.tlon- increases with static pressure, velocities. should. be

quat'w or quiet and economical operation..- On the other hand, from

ion 3, at a glvetn ﬂotv;v xi:(zite the duct size increases with decrzeasing
hej -story buildings, it is sometimes possible to reduce the
sidlg;tb lbetwi:ien fjoor§ by using very small ducts, thereby effecting a con-
; € reduction in building investment cost. Velocities as high as
cial Ourgg t;nfmmn ducts have been used in high-velocity duct systems. Spe-
8 doviee & for sucl; systems have recently been marketed; they incorporate
dugsr Gtih of reducing the pressure and attenuating the noise before intro-
8 the supply air into the conditioned space. -High-velocity duct sys-




