56 ' CHAPTER 3 1954. Guide
ff.,e'ixq')emt,ure at this point of intersection is by definition the dew-point temperat;um
or state'l. - )

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 = W, line into the liquid vapor region. (Tem-
peratures below 22 F would involve the solid-vapor region). Consider that the final

. temperature is &;. The final enthalpy is then hs; 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 Ws; and this final moist air has
dew-point, wet-bulb and dry-bulb temperatures all equal to f,.

Ezample 4: How much heat must be removed from 20,000 cfm of air at 05 F
dry-bulb temperature and 0.50 degree of saturation to cool the air to 70 F, saturated?

Solution a: From the data of Table2. The initial humidity ratio is 0.50(0.03673)

= 0.01837 lb of water vapor per lb of dry air; the initial enthalpy is 22.827
+ 0.50(40.49) = 43.072 Btu per Ib of dry air; the humidity ratio at saturation at the
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F1g. 8. - CooLING OF AiR AT CoNsTANT PrEssurE Smown oN AS.H.V.E.
PsycaroMETRIC CHART

final temperature is 0.01582 Ib 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; hys at 70
F is 38.11: Btu per lb 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 = Ghs + G(W, — Wilhas + 143

or ‘ 1@z = Glhy — Ay — (W1 — Widhes]
'20,000 i
= J — 34.09 — 0.002: X
14,391X(43072 34.09 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
Froblem‘ 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-
§11‘J}-4‘Jndmg to the final temperature, 70 F. This is shown as point 2 on the diagram.

en, ' . - .

193 = G(hx'— ’lz)v

The initial enthalpy is 43 Btu per Ib of dry air; the initial specific volume is 14.4
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-cu ft per Ib of air; ; L ags .
tion of the problem ri;and the ﬁfml enthalpy is 34:2 Btu pér Ib of dry air. The solu-
P m'm . -
T aq X U3 - 342 = 12200 By per min.
v T)ée other method is to use an energy balance
10 = Glhy — by — 'vhwx(Wl -~ Wa)]
The initial humidity ratio is $ 1
bumidity ratio i Yy ratio is 00183 Ib of water vapor per 1b of dry aj
to be removed is > | OF WeLer vapor per b of dry.air. Therclors, the hass
" T lag X 37— 341~ 00025 X 3307)

=. 12,130 Btu ‘per min.
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A - . e ) ‘
diabatic Mixing of Tw_o_.Steady Flow Air Streams at Constant Pressure

The process is diagrammed in Fig. 10. B

servation of mass ang onergy. thros equationy applying the principles of the con-

s may be written:
Mass balance for the dry air, A -

- Gl + Gﬁ = G3
Energy balance for the process, .

Giht 4 Gohe = Gih,y
Mass balance for the water vapor', ‘

GW, + G.W, = G,W,

minating Gy and combining the three equations yield the equation
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Ezample 5: Qutside ai , o .

i Lo O -8t 0 F dry-bulb te :
18 t0 be mixed adnabat'e alllr o A ) de of saturati

and 0, tcally with recirculated insid g saturation
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umidity ratio W, and th PR
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