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Table 7 .. .. Caleulated Diffusion Coefficients for
Wutar-A«r at One Atmosphare .

Temp, F | cw’/onc || Tomp, F | ewt/oec || Temp, £ | .cot/ome
—100 [ 0.130; 40 0.228 140 0.311
— 80| 0.163° 50 0.236 . 150 0.320
— 40| 0.169 60 .0.243 ; 200 0.385
— 30:} 0.176 70 0.251 I 250 0.413
- 20| 013 80 0.260 I}l . 300 | 0.463
- 10] 0.19 9- - 0.269 350 0.515
01 0.198 . 100 0.277 400 0.569
101 0.205 110" 0.285 450 0.625
20| 0,213 120 0.294 500 0.683
-30°|-"0.220 130 ) 03027 f o o]
" the final dry-bul mYmmmomemdeMHuof
steam ﬂowreqnmsd

1‘::? 9 shows the cliematic solution. By Table 3,
thn;g‘ndugy the steam A, = 1157.0 Btu/lb water. Thus, from’
Equal the condition line on the'ASHRAE chait ynnecting
Shteulmd?mmhsvendmuon LoD Lo

b
N 1157 Btu/lb wlh_r
e may be d.mwn thmugh use of tbe Ah/AW, pro-
traétor, Tha procedure is as follows: On the protractor establi
the' réference” kine by- connecting ‘thé origin with "the' value
M/AW « 1157. Draw a sccond line to the refererice line
d. thro tbelmt.mlmwpmnto -the mgist air. This second
lme is the condition line. State 2 is established at the i intersection
of the condition line with the horizontal line extended from the
mtunuoncumatssl('( «.55 F); Thus, & = 722 F.
Values of W, and W. mayberendfmmthechnrt"l'hemqmmd
steam flow is
Me = 0o (W; — W) = (200)(60)(0 00920 — 0.00070)

= 102 Ib stesm/hr

Absorphon of Space Heut and Moasfure Gams
by Moist ‘Air .

’I‘be problem of air condmo

sppplied and, the i Decemsary condition wlnch if, must ve,
on:ler to remove given amounts of energy and water.
and (be withdrawn at a speclﬁed condition.t 1. .-+
Fig 10 schemaumlly shows a space with mcxdent. ‘rates of
energy and moisture gains. The quantity ¢, dmotes the net
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sumofu.l.lmtacfhmt@.mupontbespace arising from
and from sources within the
space. This heat gam mvo!vas addmon of . energy alone and
does not include eng ions due to.addition of
water (or water vapor). It is usually called the sensible heat
gm.n The quzmhty X m, denotes the net sum of all rates of
gain upon the space ariging from: transfers through
boundanm aod from sources'within the space. Each pound
of moisture injected into the space adds an amount of energy
equal to ita specific enthalpy.
Assummg swndy-state oondxtwns, the govermng equatlom
are, ;! 1 R " i

b + g0 + Z(m-h-) -M
mWy + X my = meWy

or - PRt W

@+ Tilmahs) = mo(hs — b)) (30)
L my = oWy — W) (63}

It is to be noted that the left side of Equation 30 represents
the total rate of ¢ energy addition to the spm:e fmm all aources
By Equations 30 and 31

LS N .S @)
WemWi" - Yom

according to'which: anths'ASHRAEdlmaMfaraywmrla&
of wthe twithdraron ‘atr,all ‘possible states {conditions) forthe
supply air ‘must: lie maatrazgh.tlmedrmﬂirowhlhetmo-
poudafﬁawuhdrmwandwhdnhaaadwmnmeaﬁcdby
the numerical mluc o [q,+ 2 (muha)]/-E me. This straight
hne)sen.ﬂ the cor m line for the given problem. .

mxt m is mthdmvn from n'mam“nlt 80 F&ry&
t-b

and 66
mmudbhmhdbeatmﬂ:xthnsgceusowoBm
per hr: A'nwdmwwm'rmcfmlbper oocurs from the
occupants of the motsture ' raay: be asmimed ‘as
daturated" nmrv‘:&ornml? Moist air is introduced ibto the
mom Atnd.r'v-b mpmmrc ‘of ' 6): F. Find required
of the supply sir and-the
velume nteolﬂmv of the supply air.

1 shows the achumm: nohmm;. State 2 may
beloeahdont.he.&smm m Table 2, the apecific
enumlpyoh.hanfa vapor added:sh, - 1100 ﬁm/lb From

ah 30, 1100.44) -
- =maoom + (1100)( 100449) -4loOBtu/lbwater

°
8
~
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With the®aA/ATF

iy it lggzm the

:hu line wﬂh f-he ﬁ) Fe

b S p mmBh—wul bin:t tio
R the srat
scale &mmdeua ‘Ab/AW. scale. Thn tity
AH/AHrug:nnoofshanMOfaenmbhheat or ¢ 'DMB
goaxented total energy gnnfon.hnspam.. a8 )

30,000 = 072
ooo+(10)(uoo44) [N

AH,/AHy "20.732 an ‘the protragtor
00 B/t wates.
mixy bo cateulated from eitbier Eqiatéon

o k- Z("‘-"- - 30000 +(1o)(110044)
b ."7 (60)(30.78 — 24.00)",

"101, 5lbdrym/m .

Supply votitine” = mosh = (101:5)(13.20)° = 1349 ) cfam:
TRANSPORT . PROPERTIES OF MOIST AR

certain scientific and experimental work, particularly
mlt?;: field of heat transfer, a number of other properties of
moist air are important. Theseuegenemllydmﬁedss
Transport Properties snd include: Diffusion Coefficient,
Viscosity, Thermal Conductivity and Thermal Diffusion
Factor. A recent paper derives these pmpertxes by caleula-
tion. Table 7 and ¥igs. 12 and 13 suminarize the author’s
mﬂfsontheﬁmtthmepmpemshswdabove.ltmﬂbe
poted from the indicated boundaries of Charts 1, 2 and 3
that '.he vlseomty varies little from ﬂmt of dry air at normal

and

, the th ity is essen-
My ldmmaL tween mol fraction of water and humid:ty
rnho may be accomplished by means of Equation 33.
- s 33)
LETTER SYMBOLS USED IN CHAPTER 3
» = degree of jon W/W,, di ion)

= relative humidity, dimensionless.

4 = Coefficient in Equation 3, given by Table 5, cu ft per
pound dry air,

B-CoeﬁmemmEquntwns,pvmbyTaneS Btu per
pound dry air, .

€ = Coeflicient in Equation 7, given by Table 5, Btu per
(pound dry air) (Fahrenheit degree shsolute). -

D = enthalpy deviation, Btu per pound dry air.

-h -enthnlpyofmmstur, Bt per pound dry air.

% ~ enthalpy correction term given by Equation 5 and to be
added to Equation 4 for temperatures above 150 F, Btu
per pound dry air.

he = specific enthalpy of dry air, Btu per pound.

Aes = hy — hy, Btu per pound dry sir.

hy = specific enthalpy of maturated liquid water, Btu per

pound.
heg v by — By, Btuperpouni

&, = specific enthalpy of eaturated water vepor, Btu per

- pound.

A - entha.lpy of moist air at saturation, Btu per pound dry

Al = entha.tpyor moist air at eaturation at t.hermodynamw
wet-bulb temperature, Btu per pou.nd dry air.
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="gpecific enthalpy.of water vapor, Btu per pound:
= specific enthalpy of condensed water (liquid or nohd) at
:. 8 pressure of 20.921 in. Hg., Btu per pound.. -
k. = specific enthalpy of water (any phase) added to or re-
moved from moist air in 4 process, Btu per p(?und.
. i tn, = maas fow of dry air, pounda per unit'time.
m, = mass flow of water (any phase), potmdnperum'.hme.
tn, = mols of dry air.
n. = mols of water vapor. .

g p-mmpmmolmwtm,muhaﬂgorpmmdspu

.square inch,

'V-AP- Pﬂmﬂpremneofdrym, mcheng or pounduper

= reference presnre oi 20.921 inches Hg in definition of
U. 8. Standard Atmosphere.
P = VBPOT pressure ‘of water in moist air at utumtmn, inches

" Hgor pounds per “square inch. Différs’ [mm the'satura-

uonpras\ueofpumwawbwe.useofpmaenmouha
" .‘-puﬁalprmreofwaternparmmomm, mcheng

or pounds per square inch.

= pressure of saturated pure water, inches Hg or pound:

per square inch. .

g = rate of heat addition (or withdrawal), Btu per unit
time. .

¢» = rate of addition (or withdrawal) of sensible heat, Btu

per unit time.

R = universal gas constant, 1544 foot-pounds per (Fabren-
heit degree absolute) (mol).

R. = gas constant for dry air, 53.35 foot-pounds per (Fahren-
heit degree absolute) (pound). ]

s = entropy of moist air, Btu per (pound dry air) (Fahren-
heit degree absolute). i

3 = entropy correction term given by Equation 7 n.nd_w
be added to Equation 6, Btu per (pound dry air)
(Fahrenheit degree abaolute). X .

§ = entropy correction term given by Equatwn 8 and w
be added to Equation 6, Btu per (poind dry air)
(Fahrenheit degree absolute).

8. = specific entropy of dy air, Btu per (po\md) (Fahrenheit
degree absolute).

& = 3, — &, Btu per (pound dry air) (Fahrenheit degree
sbsolute).

#; = specific entropy of eaturated Liquid water, Btu per
(pound) (Fahrenheit degree u.baoluff)

&, = & — 2, Btu per (pound) (Fahrenheit degree absolute).
3, = specific entropy of maturated water vapor, Btu per
(pound) (Fabrenheit degree abeofute). §

2. = epecific entropy of condensed water (liquid or solid) ata
pressure of 29.921 inches Hg, Btu per (pound) (Fahren-
heit degree absolute).

¢ = dry-bulb temperature of moist air, Fahrenheit degrees.

= dew-pom'. umperawxe of moist air, Fahrenheit degrees.

*=th wet-bulb t it of moist m,/
Fahrenheit degrees.
T = absolt (—
T, = mferenee temperature of 518 67 Fahrenhalt dzsreu
in ds finiti of U

¢ = volume of moist alr, cubic feet per ponnd dry air.
$ = volume correction term given by Equation 3 and to be
added to Equation 2 for temperatures above 150 F,
cubic feet per pound dry air.
e = specific'volume of dry air, cubic feet per pound.
Tas ™ ¥, — ¥a, cubic feet per pound dry air.
v; = specific volume of saturated liquid water, cubic feet per

pound.
o, = 0, — ¢y, cubic feet per pound.




