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humidifiers may be employed to deliver water vapor to the fan-driven air
stream in proper amounts to produce a more humid atmosphere, with
increased comfort for people and increased life for household furnishings.
Temperatures and relative humidities should be governed. within the
limits of the generally accepted standards. See Chapters 2 and 27 for
more detailed information on this point.

In earlier types of furnaces, water evaporating pans were usually placed
in the cool portions of the air stream, but modern types usually locate
them in air which has been heated by contact with the heating surfaces.
To change water into vapor capable of being carried in an air stream as
part of the mixture, about 1000 Btu per pound are required. Without
the addition of this heat, termed the latent heat of ‘evaporation, water
injected into the air will be carried along in the form of tiny globules until
it falls out of the stream or is deposited upon some surface. F urthermore,

when dry air is in contact with water for a sufficient length of time without

. the presence of a sizable body of water or a source other than air from
which this latent heat of evaporation can be taken, such heat is supplied
from the air. There is, therefore, a trend in present practice toward
heating the water in addition to heating the air. Equipment for doing
this may make use of sprays, or it may take the form of water circulating
coils placed within the combustion chamber and connected by pipes to
the humidifier pans where a constant water level is maintained by some
separate float device. (See Chapter 27.) a

Sprays for residence systems may be provided in separate housings
to be installed on the inlet or outlet side of the fan, or they may be
integral with the fan construction. They operate at water pressures of
from 10 to 30 Ib and use two or more spray nozzles for washing and
humidification. The sprays should be adjusted to completely cover the

. air passages. C )

Sprays are usually controlled by solenoid valves wired in parallel with
the fan motor. The water supply may, in turn, be controlled by a
humidity-controlling device located in one of the living rooms, so that the
washer will operate at all times when the fan is in.operation, unless the
relative humidity should rise beyond a desirable percentage. Sprays
used in connection with commercial or heavy duty plants should ‘be a
regulation type of commercial spray. ' :

_Residence Requirements

The principles underlying humidity requirements and limitations for
residences are summarized in University of Illinois Bulletin No. 230%, as
follows: o ) -

1. Optimum comfort is the most tangible criterion for determining the air conditions
within a residence. . . }

2. An effective temperature of 65 deg® represents the optimum comfort for the
majority of people. Under the conditions in the average residence a dry-bulb tempera-
ture of 69.5 F with relative humidity of 40 per cent is the most practical for the attain-
ment of 65 deg effective temperature.

‘See Humidification for Residences, by A. P, Kratz (University of Ilinois, Bullain No. 230).

%66 deg is the optimum winter effective ture r ded by the A.S.H.V.E. Committee on
Ventilation Standards. . : . T
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CHAPTER 20. MECHANICAL WARM AIR FURNACE SYSTEMS

jon requirements to maintain a relative humidity of 40 per cent in zero
weiih?lyﬁgg:\goon :l?e amount of air inleakage to the average residence, and vary from
practically nothing to 24 gal of water per 24 hours. o o fmates
4. Relative humidity of 40 per cent indoors cannot be maintained in rigorous !;: x;n ites
without excessive condensation on the windows unless tight-fitting storm sash or

equivalent is installed. . ) S * be separated from

oblems of humidity requirements and limitations canno pa T
con%er?s};iig:;s of good building construction, and the latter should receive serious
attention in the installation of humidifying apparatus. .

The following conclusions were drawn from the experimental results

reported in the aforementioned bulletin: _
i i tested proved adequate
. e of the types of gravity warm air furnace water pans tested pr

to (leval;)rg:ate sufﬁcigr?te water to maintain 40 per-cent relative humidity in the Research
Residence except only in moderately cold weather. .

2. The water pans used in the radiator shields tested did not prove adf{]ugﬁe to
mair'ltain 40 per cent relative humidity in a residence similar to the Research Residence
when the outdoor temperature approximated zero degrees Fahrenheit.

" COOLING METHODS

i ling effect may be obtained under certain conditions by the
usﬁ.\ g}lgg];s:x;.?entgair. A m}(’n'e positive cooling effect may be (f?f!x)t'aml
through air washers where the temperature of the water is sufficiently
low (55 F or lower), and where a sufficient volume of water can bedpro-
vided. Unless the temperature of the leaving water is below the bgwl;
point temperature of the indoor air at the time the washer is started, both
the relative and absoluté humidities will be somevlv(;\at mcrfzased. o are

ils of copper finned tubing through which cold water is pumped are
avgicl);léle fgx? I():gcﬂing. They require less space than air washers and have
the advantage that no moisture is added to the air vivhen‘,the temperature
of the water rises above the dew-point. Ample coil surface is necessary
with this type of cooling. . ' o

It is thoroughly feasible to use ice or mechanical refrigeration in éon-
nection with the fan and duct system for the heating installation, ;m tﬁ,
cool the building by this method, provided the building is reasonably wed
constructed and insulated. Windows and doors should be tight, _aln
awnings should be supplied on the sunny side of the building. (See also
Chapters-21 and 24.) .

Results at Research Residence

. i i tudies thus far
. The following conclusions may be drawn from the studie
completed in the Research Residence, subject to the limitations of Vthe
conditions under which the tests were run®:

i ildi i i i ire the equivalent of
. sulated building of ordinary residential type may require t
'thrlee ﬁ)r:lsu gf"i,ce in 24 hours gn days when the maximum outdoor tgmpe_radture reaches
100 F if an effective temperature of approximately 72 deg is maintained indoors.

’ i i i ' t exposures may result in
2. The use of awnings at all windows in east, south, and wes
savings of from 20 to 30 per cent in the required cooling load.

$A S.H.V.E. RESEARCH REPORT No, 947—Study of Summer Cooling in the Research Residence ntgtshﬁ

iversi inoi: . P d S. Konzo (A.S.H.V.E. TRANSACTIONS, Vol. 39, 1933, p.
Hnsl.‘igr%% ofiéxsgﬁlghbl){z‘:og é{;a thSn—Smdyoof Summer Cooling in the Resealrc;; Resigennce or the
Sumumer of 1933, by A. P. Kratz and S. Konzo (A.S.H.V.E. TRANSACTIONS, Vol. 40, 1034, p. .
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