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temperature at this point of intersection is.by definition the dew-point temperature

- for state 1.

Further cooling through successive equilibrium states is accompanied by condensa-
tion: The succession of states for the total system, moist air and liquid water, is
represented by a continuation of the W = Wj line into the liquid vapor region. (Tem-
peratures below 32 F would involve the solid-vapor region). Consider that the final
temperature is ;. The final enthalpy is then A;; the liquid water formed is (W, —
W), where point 3 is at the intersection of the isotherm through 2 and the saturation
curve; the final humidity ratio of the moist air is W;; and this final moist air has
dew-point, wet-bulb and dry-bulb temperatures all equal to 2.

Ezample 4: How much heat must be removed from 20,000 ¢fm of air at- 95 F
dry-bulb temperature and 0.50 degree of saturation to cool the air to 70 F, saturated?

Solution a: From the data of Table 2. The initial humidity ratio is 0.50(0.03763)

"= 0.01837 1b of watér vapor pér lb of dry air; thé initial enthalpy is 22.827

+ 9.50(40.49) = 43.072 Btu per ] pf dry air; the humigli_ty ratio at sa:tgratipn.z_;t_the

4
DEW
s "POINT,
N2, BN
. AN bt
- ‘ - 3
‘;\
PN K
IR 1]

F1a. 8. ‘CooriNg oF ATR AT CONsTANT PrEssvre Saown on A:S.H.V.E.
.. PsycaromETRIC CHART 3

final temperature is 0.01582 Ib of water vapor per 1b of dry air; the quantity of liquid
formed is 0.01837 - 0.015682 = 0.00255 b of water v_afo'or per:lb of dry'air; hws at 70
F is 38.11 Btu per 1b of water; the initial’ specific volume is 13.980 + 0.50(0.822) =
14.391 cu ft per 1b of dry air. .

Fig. 9 illustrates the process diagrammatically. The energy equation for the
process is : : : - .

Ghy = Ghy + G(W1 — Widhes + 108

or . . 193 = Glhy — hy — (Wx - Wl)hw:]
‘ 20,000 '

= 072 — 34.09 — 0. 07

= Ja39; X (43072 — 34.00 — 0.00255 X 38.07)

. =12,350 Btu per min.

Solution b: ‘From the A.S.H.V.E. Chart. Two methods may be used to solve the
})roblem by use of the psychrometric chart. The simpler is to use the region to the
eft of the saturation line (Fig.8). From point 1 draw a horizontal line on the chart
until it intersects the constant temperature line in the liquid-vapor region corre-

sponding to the final temperature, 70 F. This is shown as point 2 on the diagram. J

Then,
S . A~143=G(hl—h:)_._, o
The initial enthalpy is 43 Btu per 1b of dry air; the initial specific volume -is 14.4
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cii ft per 1b of dry air; and the final enthalpy is 34.2 Btu per 1b of dry air. The ;solu-
20000
1% A= WX(@ —.342) = 12;200 Btu per'min. .

e g

The other method is to use an enefgy balance,

w . 08s= Glhy — by — By Wy Wl oo e et e

The initial humidity ratio is 0.0183 Ib of ‘water vapor per lb of dry air, and th
A{xmd;:y ;a:x&: 18 0.0158 1b of water vapor per 1b of I()iery air. ’i‘)l'lereh:?z, th: g::tl;
emoved 18- . .. - O L R 2 U U PR
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198 = X (43 — 341 — 00025 X'3807) -

= 12,136 Btu per min. -
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} Fia. 9. ILLUSTRATION oF PHOCESS op_‘ﬁﬂmm 4
Adiabatic Mixing of :T\_vo: S_teady:lflow Air Streams at ‘Consfant.Pre;sure

The process is diaya@éd in Fig 10 By applyi inci
] . 10. pplying the principles of the con-
Eeryatlon of mass and energy, three equations may be writtez? : P

Mass balasce Tor the dry air; ~ ... '
’ G+ Gy = ‘G{ .

. Ener'gj;;-.l):élz;-nc-;&}' for f.l;e pré;éég,:-' R
T i em ek sk, -
Mass balance for the water vapor, .
G + G = G

Eliminating Gs and coxvnbinin_g‘, the three équafioﬁs ryielé:tl:w- :edua;ti.oh»,.

hy =k ,;:W, =Wy @ N R >
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Ezample 5: Outside air at 0 F dry:bulb tem; I c C o-ofeaturati
. le6: O ! [ g perature dnd 0.80 degree-ofsatusation
18 t&o be mixed adiabatically with regrculated inside airat 70 F dry-gulb temperature
Pulxltl?‘m degree of saturation, in the ratio of one pound of dry air in the f8¢iser to-four
S el h:tft.er. Find the temperature and degree of saturation in the resulting mixture.
olution a: From the 'data of Table 2. The only unknown properties are th
humidity ratio W, and the enthalpy h; of th uﬂl ixture. T may be
determined froi Bquation 34. - Thug, . oo 6 TXUe:. Theso may bo



