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welghts, ‘namely, 18 016/28 966 = 0.622_0; hence Equation ‘13- can’ be
written’ ~ I e

we=os20—— .1
P = P~ ’ ol

Now evenif it is assumed that both the dry air and the wa.ter vapor behave
like perfect gases, 1t does not follow that at saturation the partial pressure
of the water vapor can be put equal to the saturation pressure ‘of pure
water at the temperature of the mixture because: (1) the coexisting liquid
(or solid) phase is not pure water but contains a stall amount ‘of dissolved
air, and (2) the coexisting liquid. (or: solid) phase. has to.support the ob-
served pressure p and not just the saturation pressure p, of pure water.
These effects are calculable but are in general smaller than the effects:of
intermolecular forces-which have already been ignored. Besides, the only
legitimate reason for retaining Dalton’s Rule is to gain simplicity; hence
these effects should be disrégarded also, and ‘the humidity ratio‘at stiira~
tion estimated as follows,

W = 0620~ o . . 19)

In this chapter the ratio W/ W has been (.alled degree of saturatxon and
denoted by the greek letter . . The ratio pw/p. has long.been called- relatwe
humidity and will be denoted by the Greek letter ¢. Equations 14 'and 15
can be combmed to give .

N :‘_ —‘ 1 — p./p . ‘—' .:.4} - LN - -
which can be inverted to:give

- ) (17)

1= — wp/p

E’xample 16. Fmd ‘the relatwe humxdxt.y of mowt alr at’ 180 F 20 per cent
saturation. - veezfaii s
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Salu;ton Insertmg numerlcal data from Table I into Equatwn 17 the answer is
. ' " ogb . SR

= = 03384 '
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L:cample 7. Find the degree of sat.uratwn of moist air at 70 F 50 per cent rela 1vc
humidity. .

Solution. Inserting numerlcal data from Table 1 into Equat.xon 16, the answer is

_ " 1-073915/20921 - A
= 0.50 = 04937
o,k 1 — 050 X .0.73915/29.921 T

" The foregomg examples show that there is a substantlal d]ﬁ‘erence be-

tween degree of saturation and relative humidity, particularly at highef -

temperatures. “Of course, they both have the value zero for dry air and the
value unity for saturated moist air regardless of the temperature.

A Dalton Rule expression for the volume of moist air per pound of dry
alr obtamable dlrectly from Equation 12 is-

“
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whei'e‘ 1.1-}, RS L= N I
R, = gas constant for dry a.\r = 1545 31 + 28.966 = 53 349 (ft/F).
R. = gas constant fof water vapor = 1545.31 + 18.016 = 85.774 (ft,/F)

- This expression is of the form of Equation 4.

According to Dalton’s Riile the enthalpy of moist air is the sum of sepa-
rate contrlbutlons from the dry air and the water vapor; thus,

b= hi 4 p(Wiha) BT

where, to be consistent, the specific enthalpies A, and h should be allowed
to vary w1th temperature only, not with pressure or composmon This

. expression is ‘of the form' of Equation 5.

Within the accuracy . of Dalton’s Rule the following empirical equatxons'-
glve sultable va.lues of h.. and hy':
. ha= 02406 ¥ ,
'h'=0444t+1061 . o (m)

Equatlon 7 deﬁmng thermodynarmc Wet-bulb temperature a8y be

written in the form,
h— k. + (W, — Whe* = h* — W

If the quantxty h’ that has been subtracted from both sides is understood ’
to be the‘enthalpy at the thermodynamic wet-bulb temperature #*-but at

the humidity ratio W, then within the accuracy of Dalton’s Rule”

h — b = (0.240 + 0.444W)(t — t*)
h* — B = (1061 + 0.4440%)(W,* — W)
ha* = tF — 32

With these approximationé Equation 7 becomes

;0240 + 0444w

we - W (t -

1093 = 0.3560" AR ey

Camer6 has; modxﬁed Fquatxon 21 by mtroducmg further approxxmatwns
as, follo\vs o

I, ’ Wx = 062201) */(P - pn*) S S PR
L : W=06220PW/(P_P1‘) FE T T O
0444W =0 . . - ST

the first’ of \vhlch is part of Dalton’s Rule The r‘és"ﬁlt 1s T

;;L—‘_?’—

2830 — 1440+ «~ ") @

Pw= Ps
except that the numerical valugs. of the constants in the denominator of
the rightmost term are somewhat different than Carrier’s. . .

Equation 22 permits direct calculation of the partial pressure p. from
observed values of pressure p, temperature ¢, and wet-bulb temperature
¢*, assuming that information is available’ regardmg ‘the saturation pres-
sure p,.. The-ratio-pw/pi s, the so-called relatlve humldlty .

Ezample 18. Find the relatrve humldrty of molst mr at 90 F dry bulb a.nd 63 F.
(thermodynamlc wet-| -bulb): - *
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