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outlets are attached either directly to the bottom of horizontal ducts or to

special vertical take-off ducts ‘which connect the outlet with the horizontal
duct. In all these cases; special devices for directing and equalizing the air

flow are necessary to obtain proper direction and distribution of the air.

The influence of the duct approach on outlet-performance has been in-
vestigated for vertical stack heads with plain openings'? or equipped with
grilles!® and for side outlets on horizontal ducts.* In the tests conducted
with the stack heads it was found that it is necessary to provide splitters or
guide vanes in the elbows at the top of the vertical stacks regardless of the
shape of the elbows, whether of- rounded, square or- expanding types.
Cushion chambers at the top of the stack heads have no beneficial effect.
Fig. 13 shows the direction of flow, distribution and velocity (measured 12
in. from opening) of the air for various types of stack heads tested, expand-

ing from a 14 x 6 in. stack to a 14x 9 in. opening, without grille. The air .

velocity for each was 500 fpm in the stack below the elbow, but the direc-
tion of flow and the distribution pattern are generally indicative of per-
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Fig. 13. OurLEr VELOCITY AND AIR DIRECTION DiagRaMs FOR STacK HEADS

wiTH ExpanpING OUTLETS .

Stack Velocity 500 fpm

Stack 14 in. x 6 in.  Outlets 14 in. x 9 in. 3
- C. Saq Throat and Back and 6 Guide Vanes.

A. Rounded Throat and Rounded Back. . Square
B. Rounded Throat and Back and 2 Splitters.

formance obtainable with nonexpanding elbows of similar shapes for a
range of velocities 200 to 1400 fpm. )

In tests conducted with 3 x 10in., 4 x 9 in., and 6 x 6 in. side outlets in
a 6 x 20 in. horizontal duct at duct velocities of 200 to 1400 fpm (in the
6 x 20 in. section) it was found that multiple curved deflectors produced the
best flow characteristics. Vertical guide strips in the outlet were not s0
effective as curved deflectors. A single scoop type deflector at the outlet did
not improve the flow pattern obtained from a plain outlet, and was there-
fore not found to be desirable. '

Directional Control

Many devices for directing and equalizing air flow in side wall and ceil-
ing outlets are now commercially available, and should be used whenever
necessary. They are indispensable for all side outlets in horizontal ducts an
for most ceiling outlets.

Ceiling outlets are usually installed below horizontal supply ducts so that
the supply air has to make a 90-deg turn before entering the outlet jtself.
The shorter the connection between bottom of duct and outlet, the greater
is the need for directive devices to obtain uniformity of flow. Generally
speaking, conditions and remedy in such cases strongly resemble those for
side outlets in horizontal air ducts. Ceiling ducts often have a rectangulaf
cross-section, while the connections to the ceiling outlets are circular.
will then be quite difficult to install turning vanes successfully, particulleY-
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Volume Control
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he following types of volume control are most frequently encountered:
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