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relationship is, that for a fixed relative humidity there is substantially a
constant difference between the dew-point and the dry-bulb temperature
over a considerable temperature range. Table 5, giving the dry-bulb and
dew-point temperatures and the dew-point differentials for 50 -per cent
relative humidity, illustrates. this relationship clearly.

“TABLE 5. TEMPERATURES FOR 50 PErR CENT RELATIVE HUMIDITY

Dry-bulb temperature. -165.0 1700 1750 |80.0 |85.0 }90.0
Dew-point tempPerature. . oooroooeeerrr 458 | 505 |55.25)59.75 | 64.25 | 68.75
. Difference between dew-point and dry- -

bulb temperature 19.2 | 19.5 |19.75120.25 | 20.75 { 21.25

It will be seen from an inspection of this table that the difference
between the dew-point temperature and the room temperature is approxi-
mately 20 deg throughout this range of dry-bulb temperatures or, to
be more exact, the differential increases only 10 per cent for a range of
practically 25 deg. '

. This principle holds true for other humidities and is due to the fact
that the pressure of the water vapor practically doubles for every 20 deg
_through this range. ’

The approximate relative humidity for any difference between dew-
point and dry-bulb temperature may be expressed in per cent as: .
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where :

: ¢, = dew-point temperature.

‘This principle is very useful in determining the available cooling effect
obtainable with saturated air when a desired relative humidity is to be
maintained in a room, even though there may be a wide variation in room
temperature. This problem is one which applies to certain industrial con-
ditions, such as those in cotton mills and tobacco factories, where re-
latively high humidities are carried and where one of the principal prob-
lems is to remove the heat generated by the machinery. It also permits
the use of a differential thermostat, responsive to both the room tempera-
ture and the dew-point temperature, to control the relative humidity

in the room. B

Table 6 gives, for different temperatures, the density of saturated vapor,

di, the weight of saturated vapor mixed with 1 Ib of dry air, W, (ata
relative humidity of 100 per cent and a-barometric pressure, B, of 29.92.in.
of 'mercury), the_speciﬁc volume of dry air, and the volume of an air-vapor

mixture containing 1 1b of dry air (at a relative humidity of 100 per cent -

and a pressure of 29.92 in. of mercury). The preceding equations or the
data from Table 6 may be conveniently used in solving the following

typical problems:

 Exomple 8. Humidifying and Heating. Air is to be maintained at 70 F with a relative
humidity of 40 per cent ( = 0.4) when the outside air is at 0 F and 70 per cent
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* The weight of vapor condensed is 0.003859 1b per poun

CHAPTER 1. Arg, WATER AND STEAM

relative humidity (® = 0.7) and a pa .
the weight of water y a barometric pressure, B, of 29.92 ;
of the humidified aiy T *" >0ded to each pound of dry ai v

Solution. From Equation 5a and Table 6,

W, = 0.622 (‘0.7 X 0.03773
20.92 = 0.0264

e = 0.622 ( 0.4 X 0.7386
2992~ 0.205

The water vapor added .
. - Per pound of dry air
inspection of Table 6, = must be (W, — W, .
e hamidined e 6, Wi = 0.00618 at 445 F, 50 this i the dersibs oix;l(t).?gri&peraz e

An approximation of the same result from Table 6 is

Wy = 0.7 X 0.0007852 = 0.00054964 "
= , b i
W = 0.4 X 0.01574 = 0.006298 1b per p%e:n%og? ?:Ir(;'[:i:'y e

of mercury. Fin,
rand the dew-point tem’pera':m‘ce|

= 0.000548 Ib per pound of dry air.,

= 0.00618 Ib per pound of dry air.

The wa er vapo: per pound o air 1s appr oxlmbate y 0.005 4636 and t‘he
ter vapor added ound of ly 0 0057 Ib ;
t t . . 5 Th f . . o .

Example 3. Dehumidifyin i
. g and Cooling. Air wi : ]
gt;es;rl::ulg %ff 72% 5,2 (‘); ao;'ellstlve hu'miditg'i of 53. :el:}::eang ?i;bgl% %e)mgzgatulx;ea mof sk
, B, , n. of mercury is to cooled t Find th 2 Jarometric
perature of the entering air and the weight of vapo(:' ﬁnl:‘i'ensep;iln:e:h;ogﬁg’g? t:il y
Ppound of; dry air.

Solution. From Equation 5a and Table 6,

W = 0z (QEX L1752 ) ' :
f 2992 —0.5576, = 0-01248 1b per pound of dry air.’

W, = 0.622 (\"%
29.92 = 0.42003

ince 1= t hen t =634 F this is the dew- t &
S e 174 w w K y 18 1 pO i, -
Th ; { ;i ( ) ) ¥ N lempen;ture of the entgring air.
e we ght of vapor COﬂdeﬂsed s (W, — ;’2 or 0 00361 b per pound of dr y arr.

An approximate result is

. VPII;: - (1)'5><>(<J.80885'025%3: 006(())18%75165 1b per pound of dry air. v C ’s |
S o) - X .lb.per pound of dry air, since the exit air is saturated.
tat¢ = 64 F, this is the dew-point temperature of the entery,
of dry air. The degree ofe;;]pgrgg-.

= 0.00887 Ib per pound of dry air.

mation is again evident,
Since Table 6 was " | A
P . prepared, the new steam !
Lo gg'rtzg.}s_: g{ fﬁegn]z, l:y J. H. Keenan and F. G. It?g{z:, l{;];eg'lz)od‘ymmw
Aty Committis two years an A.S.H.V.E. Research Te:ghp’ubi
peychemec it ¢ on Psychrometry has been formulating st: (rjuca
work is a revision f”(l)‘ﬂ a t:entatlv.e basis. Included in this Cg it ar,d
work of Table 6 to bring it into conformity with thr:?:et;;;:

ADIABATIC SATURATION OF AIR

The process of adiabati :
. c . batic sat i i i
it 2D3%IC saturation, or evaporativ: i i ‘
made to p :slénca);t:r;;:e x(xil air conditioning, Suppf:)se tha(::l ﬁzZaP?f;alts‘gf it b
v €ady rate through a tunnel which is perfectly igsuzll;rtgs
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