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6. ' ' CHAPTER 3 . 1653.Guide"

:emperature at this point of intersection is by definition the dew-point temperature
or state 1. " - N - -

Further ceoling through successive equilibrium states is agcompanicd by condcnsa-
tion. The suceession of states for the total system, moist air and liquid water, is
represented by a continuation of the W = W, 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 ks; the liquid water formed is (Wy —
- W), where point 3 is at the intersection of theisotherin 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 ¢,.

- 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 water vapor per lb of dry air; the ‘initial enthalpy is 22.827
+ 0.%(@.49) = 43.072 Btu per 1b of dry air; the humidity ratio at saturation at the
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- F1g. 8. Coouing oF AIR AT Constant PreEssure SHown oN A.S.H.V.E.
: PsYCHROMETRIC CHART'

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

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

i Ghy = Ghy + G(W, — Wa)hws + 14s
or - 1q? = Ghi — hs — (Wi — Ws)hws)

20,000
= 14.301 X (43072 — 34.09 — O.W 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
problem by use of the psychrométric chart. The simpler is to use the region to the
left 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-
%!)}?nding to the final temperature, 70 F. This is shown as point 2 on the diagram.

en, . . .

) 193 = G(hl - h;)
The initial enthalpy is 43 Btu per 1b of dry air; the initial specific volume is 14.4

_tion of the problem is
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cu ft perlb of air; and:the final enthalpy is 34.2 Btg per Ib of dry air. The solu-
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10 = %‘Q:X 43 — 342) = 12,200 Bt}l-p_gr m.m ' 4 B Shi

The other method is to use an energy balance, ' )
gy = Glh— Bz — KWy — W] - 7 smsive s rae ™o
io is 0.0 “of ‘watel  per’ i he final .
niti idit; tio is 0.0183 Ib of ‘water vapor per'lb of dry air, and t| -
'lfll:;xil('i]il:lyalrfhli]?lislob.'()igs 1b of water vapor per b of dry air. Thgrefoye,i t.!zle _hegt .
to be remqved 13 R . R A )
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0000 e 341 - 00025 X 3807 ¢ L S eti
0= g X '

= 12,130 Btu per min. oo .. -
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Fie. 0. InLustRaTiON OF PROCESS OF ExamrLE 4

Adiabatic Mixing of Tw6 Steady Flow Air Streamsat Constant Pressure

" The process is diagrammed in Fig. 10. By applying the p.rinciples o_f the con-
servation of mass and energy, three equations may l?e' written:

Mass balance for thé dry air, »
i ‘ G+ G =G

Energy balaﬁ'ce for the process, )
Gih + Gihs' = Gihs I

Mass balance for the water vapor,
GlWl + GzW: = (_;'W’ -

Eliminating C; and combining the three equations yield the equation,

b W-We G (34)
\ ' h—h Wi—W G . .

, wide air : i i 0 de f saturation
- Qutside air at 0 F dry-bulb temperature and 0.80 degree o
is lf)zl?:‘ n’;ll;gd adi‘;batically witht?circglattfzd :;s;((i:l gér :ft g?y 1:3?;& élél}ot:;ge{:lf;g;i
f-saturation, in the ratio of o dry, T t

?:sl?e.?gt(éggfeeﬁnd the temperature and degree of saturation in the resultufg mlxtutl'}e:é
Solutioni-a: From the data of Table 2. The only unknown propTe{llgse: x;l:y he

humidity ratio W, and the enthalpy hs of the resulting mixture. 1hese m2

determined from Equation 34. Thus, .



