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Apparatus for Small Rooms 

The wood-element hygrostat illustrated in figures 1 and 2 and the hu-
midifier illustrated in figure 3 have been in operation for many years
in each of three 600-cubic-foot rooms used at the Forest Products
Laboratory for accelerated testing of the natural decay resistance of
wood and the effectiveness of wood preservatives. As set, the hygro-
stat, in conjunction with the humidifier, maintains an average relative
humidity of 70 percent with deviations of about ±2 percent. The tem-
perature of the rooms is thermostatically kept at 80° F. Little adjust-
ment in setting on account of changes in characteristics of the hygro-
stat has been needed. The reliable performance and simplicity of this
humidification system should make it useful for many purposes that re-
quire humidity control within a moderately narrow range and at a level
greater than that prevailing outside the space to be conditioned.

The novel features of the hygrostat consist of the wood element and a
microtype switch that is sensitive to a very slight movement of the ele-
ment. The wood should be free of defects and have as flat a grain as
possible. The flatter the grain the greater will be the dimensional
change lengthwise of the element with a given change in relative humid-
ity. Thus, a correspondingly greater operating sensitivity of the hygro-
stat will be provided. The sapwood of hardwood species, such as maple
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and birch, with a dry-wood specific gravity near 0. 50, makes a good
element. The switch should be of the normally closed type. It is
opened by pressure of the foot of the wood element against a protrud-
ing contact point, which interrupts the flow of current through the heat-
ing coil of the humidifier. It is closed again and humidification is re-
sumed as the element shrinks in response to decreasing relative humid-
ity. No relay is required; the switch, which is designed for current
loads up to 1, 200 watts, is simply connected in series with the heating
element of the humidifier.

The relative humidity to be maintained is established by the proximity
of the element foot to the switch contact point, which is regulated by
the thumb screw attached to the element. The final adjustment is ar-
rived at by trial and error, using a wet- and dry-bulb hygrometer to
indicate when the proper setting has been made.

The humidifier (fig. 3) consists of a closed 5-gallon reservoir of water
that feeds through 10 millimeter glass tubing into an evaporating pan.
Heat is supplied by a 200-watt sealed heating unit submerged in the pan.
The smaller the heat output of the unit, the smaller will be the overrun
in humidification resulting from lag in the response of the hygrostat.

The water reservoir is filled as necessary through a half-inch hole
bored in the top. A rubber stopper is inserted in the outlet tube during
the filling process. Distilled water is used because of the extreme
hardness of the tap water in Madison, although lime would not, of
course, materially interfere with the operation of the apparatus if it
were removed from the evaporating pan and heating unit frequently
enough to prevent large accumulations.

Significant stratification of relative humidity and temperature in the con-
trolled rooms at the Laboratory is avoided by keeping an electric fan
running at low speed in each room.

From measurements made in one of the rooms during the winter, it was
found that about 873 grams of water per day were evaporated in main-
taining a relative humidity of 70 percent. The humidifier was in opera-
tion about 5. 8 hours each day, which entailed a daily power consumption
of about 1. 16 kilowatt-hours. Corresponding summertime values were
not measured, but they are known to be considerably smaller. The
room in this case is walled on three sides with double sheet-rock panels
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with mineral-wool insulation batting between them, and on the fourth
side with unglazed tile. All conspicuous cracks and similar openings
to the outside are sealed with caulking compound, a measure that was
found to reduce materially the amount of humidification required.

At times during the summer the outside relative humidity exceeds 70
percent. When this occurs, condensing coils are operated in the rooms
simultaneously with the humidifiers. The rate of moisture removal by
the coils is regulated so that it is no greater than needed to attain the
desired 70 percent relative humidity in the rooms. No change is re-
quired in adjustment of the hygrostat. The condensed water is caught
in a pan, from which it is carried through tubing to a drain.

Tension-Type Hygrostats for Large Rooms

In addition to maintaining a uniform relative humidity in the small
rooms, the Forest Products Laboratory operates a number of rooms,
ranging in volume up to 11, 500 cubic feet, in which temperature and
relative humidity are controlled for the purpose of conditioning wood
and wood-product test specimens to selected moisture content values.
Since these specimens are used in controlled experiments, it is impor-

tant that their moisture content be brought to the selected values. This
requires that the temperature and relative humidity of the rooms be
reliably maintained at near-constant levels.

The rooms are equipped with humidity-control systems in which the
control valves are operated by compressed air. Dimensional change
of the sensing elements in the tension-type hygrostats regulates air-
leakage ports or nozzles that operate air valves which control dia-
phragm valves on the water spray lines.

Various sensing elements, including hair, animal skin, tubular wood,
and horn, have been used with success in lower humidities, but with
only moderate success in relative humidities of 90 percent and above.
Of these types, the horn element has proved the most generally satis-
factory. It is fragile, however, and it is short-lived and requires fre-
quent adjustments in high humidities.
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The need for a more reliable sensing element for very humid conditions
led to trials of a wood element similar to that which had worked so well
in the small rooms. The trials proved the wood element to be very dur-
able and sensitive to moisture changes under the damp conditions. The
new element shown in figure 4, is similar to several types described
previously in Forest Products Laboratory Reports 1140 and 1602, but
of much thinner cross section. It consists of a piece of dense maple
sapwood, free of defects, 1/32 inch thick by 5/8 inch wide by 2-1/2
inches long. The element is cut across the grain from a flat-sawn
board in which the annual growth rings, viewed at the end of the board,
are as straight and as nearly parallel with the longitudinal dimension of
the element as possible. This grain orientation provides the maximum
longitudinal dimensional change for a given change in humidity. The
ends may be bound with copper or stainless steel clips fastened to the
element with waterproof glue. The tension wires should be of stainless
steel to prevent corrosion in the-high humidities.

The element has been used chiefly in the Laboratory 65, 90, and 97 per-
cent relative humidity rooms. In all rooms accurate and steady condi-
tions have been maintained within±1-1/2 percent of the prescribed hu-
midity, with only occasional adjustments required during the entire
period to compensate for dimensional changes occurring in the element.
A typical 7-day chart is shown in figure 5.

Relative humidities in excess of 90 percent tend to cause molding of the
element. This has not been observed to affect its operation; neverthe-
less, avoidance of it probably is desirable. Growth of molds on the ele-
ment can be prevented by immersing it in a 5 percent pentachlorophenol
solution and drying it before it is installed. When a new element is in-
stalled, the adjusting time will be reduced if it has been previously con-
ditioned in a room maintained at the conditions under which the element
will be operating.
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Figure 4. --Wood element for tension type of hygrostats.
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