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from each dehumidifier can be taken, is required. Should
the water level in the pan of the debumidifiers be low in
relation to that of the surge tank, return-water pumps will
be required, and these pumps will have to be operated until
the water supply lines are drained in order to prevent flood-
ing of the lower dehumidifiers. Where- spray dehumidifiers
are on the same level, equalizing lines between the pans may
be required if a storage tank is not provided. It is exceed-
ingly important that watertight drained floors be provided
under all overhead cooling systems, since water condensed
out of the air generally will be present and may damage
the interior finish of the rooms below the apparatus.
All of the various pieces of equipment from the d
air intake through the fan usually are connected together
by sheet-metal ecasings. Frequently, the building structure
or specially constructed. walls or partitions may be used to
form a portion of the casing. In any case the casing or con-
nection must be sufficiently sturdy for the required duty.
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Sheet-metal work must be well braced not only to prevent
vibration under pulsations in air flow, but also to withstand
the abuse of normal usage. Casings should be braced wher-
ever access doors are installed, and all large panels should
be adequately reinforced by structural stecl.

Accessibility for Service

Each apparatus layout should be made with accessibility
in’ mind.” Where cooling convectors are used, space for re-
moving and repairing or replacing them shop.ld be provided.
Adequate space should be provided for the servicing and
replacement of eliminators. Filters must be so located that
the proper cleaning, replacement, or routine servieing can
be accomplished without difficulty. Free acpess to the bear-
ings of all moving hinery is a Provision should
be made for the teplwement of any. parf.a tbat are subject to
wear, deterioration, or damage, such as filters, fanwheels,
motors, pump impellers, or heat traosfer surface.
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CHAPTER 20

AR DISTRIBUTION

Definitions. Standard:

for Satist y Conditians, Principles of Air Distribution Ventilating Jets in Air Du)r&:.mon, Ouﬂd Pes-

Exhau”n}uks,Speaﬁc

* formance, Outlet Types, Outlet Location and Selection, DrradtolnlandVohnneCommlewnand
Appilications.

ORRECT air distribution is essential in warm air heat-

ing, ventilating, and air-conditioning systems. Even

though a system delivers the required quantity of conditioned

air to a room, unsatisfactory conditions result if the air is
-poorly distributed.

This chapter deals with room air distribution- only, the
transmission of air through ducts is treated in Chapter 21,
Air Duct Design. The objectives of this chapter are to:

1 Preser;'; the principles of room air distribution with s

13. Plaque: A ceiling | outlet in which the supply air im] mges
ags.lnst a y!ace Lﬁr senes of paralle! plates, and is deflec

14. Dtﬁuser Ao outlet discharging supply air in various
directions sad plages.

15. Primary Air: The air delivered to the outlet by the sup-
ply duct.
16. Induction: The induction of room air drawn into an outlet

_ by the pnma.ry air giream (commonly called gspiration).

17: Entras: The of room air by the air
stream dmcharged from the outlet (commonly called: swmdary

jets in air air motion).
2. Present g‘enera.‘l’ ﬁ::::no:: on pm::ltcl:{. :xr d.lstnbuf.mn 18 Total Air: The mi of disch 4 air aond "
selection, and outlet control. ar. 3 R o i
3. Illustrate the use of the basic ¢ and of the tical 19. E ¢t Ratio: The total air divided by the dis-
experience gained in air distribution in making specific applica- charged air.

tions.

Further pertinent information on air distribution will be
found in Chapter 6, Physiological Principles; Chspter 12,
Heat.\ng Load; Chapter 13, Cooling Load; Chapter 15, Unit

il and Unit H ; Chapter 18, Unitary Aif Con-
dxtlonmg Equipment; Chapter 18, Warm Air Heating Sys-
tems; Chapter 19, Central Systems for Air Conditioning;
Chapter 25, Sou.nd Control; Chapter 43, Automatic Cuiitrol;
Chapter 44, Instruments and Measurements; Chapter 48,
Transportation Air Conditioning.

DEFINITIONS

The following definitions referring to air distribution equip-
ment have gained general acceptance.

l Suppl Opening or Qutlel: Any opexning thr
is redv into a space which is beng heated, e
ﬂzd dehumidified, or ventilated

2. Exhaust Opening-or Rdum Any g through which
nu' is removed fmm a space W ch aﬁ:n m&"d‘ cnoled

which air
ooled, humidi-

3. Qutdoor Air Opening: Any opening used as an entry for air
from outdoors.
4. Dcmpcr A dev\ce used to vary the volume of air
tion by varying the cmss—secum

area.

5. Grille: A covering for any opening and througb which air
passes.

8. Regisier: A grille eqtupped with a damper or control valve.

7. Pree Area: The total minimum area of the openings in the
air outlet or inlet through which air can pass.

8. Core Area: The total plane ares of that portion of a grille,
included within lines tangent to the outer edges of the outer
openings through which air can pass. -

9. Free Area Ratio: The ratio of the free ares ta the core svea.

10. Coefficient of Discharge: Ratio of area at vena contracta
to ares of opening.

-11. Aspect Ratio: The ratio of length to width of an opening
or core of a grille.

12. Vane Ratio: The ratio of depth of vane to minimum width

~ between two adjacent vanes.

20. Throw (Blow): The horizontal or vertical axial distance

" an air stream travels on leaving he outlet (grille) before the

maximum velocity is reduced to 50 fpm.

21 Drop: The vertical distance, the lower edge of a hori-
sontally projected air stream drops between the outlet and the
end of 1ts throw.

22. Rise: The converse of drop.

23. The outer b dary of an air stream moving
ata peroepuEle veloeity.

24. Spread: The divergence of the air stream in a horizontal
or vertical plane after it leaves the outlet.

25. Diffusion: Distribution of air within a space by an out-
let discharging supply air in various directions and planes,

26. Radius of Diffusion: The borizontal distance from the
diffuser outlet to the Penmet.er of the upwe within which air
motion in the pied zone is to 50 fpm

Foavel

27. Oullet Velocity: The average velocity of air emerging from
the outlet, measured in the plane of the opening.

28. Terminal Velocity: The average air stream velocity at
the end of the throw,

29. Temperature Dlﬁaentwl ‘Temperature difference be-
tween primary and room air.

30. Temperature Vanatum T diff b
points of the same space. ’

STANDARDS FOR SATISFACTORY CONDITIONS

‘The object of air distribution in warm air heaung, ventilat-
ing, and air-conditioning systems is to create in the occupied
zone of the conditioned room (floor to 6 ft above floor level).
the proper bination of humidity, and air
motion. To obtain comfort eondmons within this zone, stand-
ard limits have been established as acceptable effective tem-
peratures. This term comprises air tempersture, motion,
humidity; and their physiological effect on the surface of the
human body. Any variation from ted dards of one

of these elements may result in discomfort to the occupants. .
The same effect may be caused by lack of uniformity of con-
ditions within the space or by excessive fluctuation of condi-
tions in the same part of the space. Such discomfort may




