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and thoroughly diffused. This effective distribution of fine spray over 
the maximum possible area insures complete and extremely rapid vapori­
zation even at the highest humidities.

Spray Humidifiers
This type of humidifier consists of an impact spray nozzle in a cylin­

drical casing with a drainage pan below it. The aspirating effect of the 
- spray nozzle induces a moderate air current through the casing which 

distributes the entrained spray. The general method of circulating and 
returning the water is similar to that employed for high-duty humidifiers. 
A suitable pump and centrally-located filter tank are required.

The spray and high^duty types of humidifiers have many features in 
common but the latter, because of its finer spray and greater capacity, 
is often considered better adapted for producing high humidities.

Self-Contained Humidifiers
The self-contained or centrifugal humidifier has the ability to generate 

and distribute spray without the use of air compressors, pumps, or other 
auxiliaries and is therefore convenient for small installations where few 
heads are required. These humidifiers are generally of two types, one of 
which operates under low water pressure and evaporates about 20 per cent 
of the water fed to it, while the other maintains a constant level in the 
bottom of the humidifier and may be arranged to evaporate all the water 
supplied to it.

Humidifiers and air washers are also described in Chapter 11.
Where large quantities of power are generated in a limited space and 

where a comparatively high relative humidity is required, it is often 
feasible and economical to use a combination of direct and indirect 
humidification. The indirect humidification provides the desired quantity 
of ventilation and cooling, and the additional direct humidification pro­
vides for increase in humidity without interfering with the ventilation or 
the cooling effected by the indirect system.

In general, it may be stated that direct humidification is most satis­
factory where high humidities are desired but where little cooling, ven­
tilation or air motion is required. Therefore, the indirect system is most 

y applicable where either low or high relative humidities are desired with 
maximum cooling and ventilation effect. For conditions that require an 
unusually large amount of heat to be absorbed by ventilation, together 
with the maintenance of high. humidities, it is often preferable to make 
use of the combination system of indirect and direct humidification. If 
the indirect system alone were used it would mean an unusually large 
volume of air to be handled, which might interfere, due to air motion, 
with production, even though it would result in greater cooling effect. If 
direct humidification alone were used, no ventilation would be obtained, 
with consequently higher room temperatures.

Dehumidifiers, which are similar in design and appearance to indirect 
humidifiers and air washers, are described in Chapter II. The main 
differences are found in the internal construction of the dehumidifier, in 
the use of refrigeration or of heat as required for controlling the water 
temperature, and in differences in the general methods of control.

Chapter 4

NATURAL VENTILATION
Wind Forces, Stack Effect, Openings, Windows, Doors, Skylights,
Roof Ventilators, Stacks, Principles of Control, General Rules, 

Measurements, Dairy Barn Ventilation, Garage Ventilation

VENTILATION by natural forces, supplemented in certain cases 
with mechanical forces, finds extensive application in industrial 
plants, public buildings, schools, dwellings, garages, and in farm buildings.

NATURAL VENTILATION FORCES

The natural forces available for the displacement of air in buildings are 
the wind and the difference in temperature of the air inside and outside 
the building. The arrangement and control of ventilating openings 
should be such that the two forces act cooperatively and not in opposition.

Wind Forces
In considering the use of natural wind forces for the operation of a 

ventilating system, account must be taken of (1) average and minimum 
wind velocities, (2) wind direction, (3) seasonal, daily and hourly varia­
tions in wind velocity and direction, and (4) local wind interference by 
buildings and trees.

Table 1, Chapter 8, gives values for the average summer wind velocities 
and the prevailing wind directions in various localities throughout the 
United States, while Table 2, Chapter 7, lists similar values for the winter. 
In almost all localities the summer wind velocities are lower than those in 
the winter, and in about two-thirds of the localities the prevailing direc­
tion is different during the summer and winter. While average wind 
velocities are seldom below 5 mph, there are many hours in each month 
during which the wind velocity is from 3 to 5 mph, even in localities where 
the seasonal average is considerably above 5 mph. There are relatively 
few places where the hourly wind velocity falls much below 3 mph for 
more than 10 daylight hours per month. Usually a natural ventilating 
system should be designed to operate satisfactorily with a wind velocity 
of 3 to 6 mph, depending on locality.

The following formula may be used for calculating the quantity of air 
forced through ventilation openings by the wind, or for determining the 
proper size of such openings:

<3 = EAV (l)
where

Q = air flow in cubic feet per minute.
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