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- [n combustion calculations and heat balances It is often
- ngcessary {o know the amount of water vapor in the sir
as weil az other properties. This nomogram provides an
easy way to determine-the properties of air at different
temperaturas and elevations. }t is based on the #llowing
equations: _

Ps — Bty — t,)/2700

p,_. =
R al pt‘/pd.
W = p,/1.61(E — p)
dpy = \S = 0.38 p)/07541¢%y + 480)
‘f‘t = L-] - t

where:
ne = amua! Vapor preasure m inches of mercury

\..;. luupﬂlliu-: L(‘ uuﬁ u-.unL Lf-i.npf'.'ndl.u.lt.,

5 tw = wet buib temperature, F.

* 'ty = dry bulb temperature, F. +
Dw == vapor pressure, in, Hg, corresponding with t
Py = vapor pressure, in. Hg, corespending with ta.
B = folal pressure (barometric pressure), in. Hg.
¥ = specific humidity, Ib water vapor/ib dry air.
R = relative humidity (calculaied as a decimal).
dy, = density of mixture, [bfcu .
At = wet-bulb dzpression; F.

Example: At an altitude of 1800 ft above sea level the

harometric pressure is 28 in. Hg, dry bulb temperature

Is 50 F, and welesbulb temgperature is 80 F. Determine

the actual vapor pressure, the dew point, the relative

humidity, the specific . hum(dnty, and the density of the
lxiure of a:r

\ir Properties &

Solution:

1. Align 1800 ft (28 in. Hg) on A-B scale with wat bulb
depression of 10 (At = 90 —_80) on F scale and mark
where line crosses Pivot Line Mo. 1,

2. Connect marked point with 80 F wet bulh température
on J scale. Read actual vapor pressure as 0.23 in. Hg -
and dew point as 78.5 F-where line crosses M-l scales,

3. To find relative humidity, connect 0.3 in. Hg on H
scale with 90 F dry hulb temperature on E-1 scale. Extend
the line to the C scale and read re!ativ.e humidhy 2s
65.3%,.

4. To find -=pec1fic humidity, connect 0.93 m Hg on H B

2ot - .
LTaiu -\’h.ﬂ 23 i "b i e wwall, fnad u'-ﬂw\-lllv s um.u'l

as 0.0212 (b water vapor/ih dry air where the jine crosses
the G scale. .

5. To determing mixture density, connect point where ling
crossed Pivot Line No. 2 in Step 4 with 90 F dry bulb
temperature on E-2 scale. Read density. of mixture as
0.0666 bfcu ft where line crosses D scale.

{f it is desired to obtain spec:ﬂc humidity in grains of
water ‘vapor per pound of -dry air, simply multiply by

_7000 0.0212 x 7000 = 148.4 grams ERD

"Ta obtam an exira copy of this arm:ie. circle 804 on Reader

Service Card.

cd '1/0-3.
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(IEULs Wiy Ireely 'pubbling: beds. Matsen and Tarmy
[8] have shown that in slugging beds the full W1dth of -
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