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ke}lJt within the available pressure difference. This pressure difference in
mechanical ventilation is that derived from the fan, while in gravity *

1 ventilation the aspirating effect due to the temperature and height of the
{ ] column of heated air causes the pressure difference.
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: t‘t\t\g The general rules to be followed in the design of a duct system are:
\‘\?\:\\ J 1. The air should be conveyed as directly as possible at reasonable velocities to obtain
\\\\\\\: Q\\ ] the results de;n)red mtl; it&;%theoo:jogxy of P:;]er, material and space.
B LN\ N 9. Sharp elbows an ends shou e avol . .
‘\:\:\:\:Q \i\ ] 3. The sides of all ducts or flues should be'as nearly equal as possible. (In no case
NS \\\ \\\\ % n chould the ratio between long and short sides be gregter than 10 to 1.) .
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SRNNYT \5:\\\ oA - The general procedure for designing a duct system is as follows:
AN :\: :;\\ ANINAN ‘b,.° : 1. Study the plan of the building and draw in roughly the most convenient system of
S VNN \\\‘\\‘ '%o Q ducts, taking cognizance of the building construction, avoiding all obstructions in steel
g N l :\iQ NANNNAN % e work and equipment, and at the same time maintaining a simple design.
N \\\\\\\\\ \}\ \ \\\ o % 2. Arrange the positions of duct outlets to insure the proper distribution of heat.
g - . \\\\:‘t§t§ \\:\\\ f‘i\ \\\ : 3. Divide thef buﬂ(ii}:lg into zones and proportion the volume of air necessary to
> N heat for each zone. C '
= LAY N on supply the
a. N N \\\‘\\\\ NN \\‘\ N EE 4. Determine the size of each outlet, based on the volume as obtained in the preceding
LR S AN RN AN 9% h, for the r outlet velocit: :
$ o NINCA RN ARRMERRNIZAANNNRN o paragraph, for prope eloaty. . .
R NRNNA NN N AR RN SN ‘;ﬁ 5th o(:,ialculat:e the sizes of all main and branch ducts by either of the following two
Tt N Y N Q me! S: .
B SN & \\\\\\\ ‘\\\\\§\ 5E a. Velocity Method. Arbitrarily fix the velocity in the various sections, reducing the
S NGO < \‘\o( NN AR i velocity from the point of leaving the fan to the point of discharge to the room. In
. U N N ARRRIin gU this case the pressure loss of each section of the duct is calculated separately and
s SN ~J \\‘\; ™ \‘\\\ \\\\ R o the total loss found by adding together the losses of the various sections. :
g L NN \\ ‘\\\\: g% b. Fn‘cu;‘on P}eivmrchLass Method. Proportion the duct for equal friction pressure
k] NN NN 0.9~ SN \ 58 loss per foot of length. . . .
a N N R NN i\\“\\ NN e 6. Calculate the friction for the duct offering the greatest resistance to the flow of
W
o Tl LY LN AN A AN AT .- 2 air, which resistance represents the static pressure which must be maintained in the fan
NN LY awN MR A ... <~ 7 outlet or in the plenum space to insure distribution of air in the duct system. The duct
] KUTES N~ ‘*\oh\\ ~ SRR a * having the greatest resistance will usually be that having the longest run, although not
. \\ N t T~ \\\ R a- necessarily so. - )
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T - N The following velocities of air are considered standard for public
1 [ \\: § %ﬁ“& = buildings: & ~ ) o
n— o ‘\ — b < *
5\\ :\ T~ For ] \‘ > . ; : 1. Through the outside air intakes, 1000 fpm.
e \\ \\ —— \\ —— e :\\ m 2. Through connections to and from heating unit, 1000 to 1200 fpm.
| T T 1 \\}N\ A 3. Through the main discharge duct, from 1200 to 1600 fpm,
I e O O S == = 4. In branch ducts, 600 to 1000, and in vertical flues, 400 to 800 fpm.
—y ) ] — -_ — =~ _ 5. In registers or grilles, 200 to 400 fpm depending upon the size and location. If
11 e O S N e T S SN diffusers of proper design are used, 25 per cent higher air velocities are permissible. .
. :::: 1= \\E\\“ These duct velocities may safely be increased 20 per cent if first class
e — construction is used to prevent any breathing, buckling, or vibration.
S r—— ngh velocities at one point in the system neutralize the effect of proper
° =] dgs:gn at all other points; hence the importance of splitters in elbows and
) w S o~ © w < ¢ ~ - similar precautions. For industrial buildings noise is seldom considered,
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and main duct velocities as high as 2800 or 3000 fpm may be used where
fipeds) 1ua) I3 conditions will permit. For department stores and similar buildings,
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