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i 1 - . Itis possible to obtain two values for the wet-bulb temperature When
2o - this temperature is below 32 F. If the bulb of a thermometer is dipped
! . into water at a temperature slightly above 32 F and held in a stream of air

. whose wet-bulb temperature is below 32 F,:the-temperature indicated

-minimuin reading, or it may be the same depending on_the amount of
"moisture present in the mixture. In the absence of reliable data on the .
L wet-bulb temperature over sub-cooled water, the chart, below 32 F, has " Solution a: Frox “the data of Tabls 9 e e R
P . been drawn for the equilibrium condition, that is, the values plotted on the - same as tl;eafina{ol?umi;tga::ti()cf, 'irsaglseoﬁé.ooglllgzl)m:tg ol:)liglz:gll'g' r?tm’t,ewhich is the -
; - AS.H.V.E. chart. are for the condition where the minimum temperature -z Ib of dry air; the'initial enthalpy is 4.804 + 0.80(2.302) = 6.646 B& w:_lbr J}“X,"; ,ﬁ?:

.is reached with ice on the bulb of the thermometer. - “the final degree of saturation is 0.001722/0.08149 = 0.02113; the fina I
: .. : " S 38028336 302?1—3*&?257501) - ?é);:zllgtuf per Ib of dsx_'y air; the fipal evolu;’ile?gtllrgl)% _1:
! - = 1( 8 [s) . - .
be processed, thg total quantity of hea{y rezltl;iredl?sce 20,000 ofm of hea;ted air are to
! H '

i by the thermometer will drop rapidly until a. minimum is reached below G
,T g 32 F. This will be accomplished without the formation of ice on the & w.
o bulb. of the thermometer. - After reaching this’ minimum temperature, ; h: .
. "~ the reading will jump back to 32 F and remain there until the water on - -} . eeeelice reioees o B
¢ : the bulb is frozen, after which it will slowly drop-again until equilibrium : - . T 1 - ’
is reached. The final temperature may be higher or lower than the first . . : : -"z :
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- USE OF TABLE 2 AND THE A.SH.V.E. PSYCHROMETRIC CHART
! v The use of Table 2 and the A.S.H.V.E. Psychrometric Chart in"analyzing
. ’ typical air conditioning problems, is best explained by means of illustrative
Hi examples. In each of the following it is to be understood that the processes
+ : in ‘question take place at a constant pressure of 29.921 in. Hg, ¢.e., standard
atmospheric pressure. . S

&

193 = (20,000/14.651) X 24.111 = 32,914 Btu per min. .

Solution b: From .the- A-S.H.V.E. Chart. “The process i :
? e Larom . pe V. . €8s
g%zontal line 1-2, Fig. 7. The initial enthalpy, at 2% F dry-lgull.gptr::ie;et:aiut;z a?!lllde
0. t"hdegree of saturation, is 6.65 Btu per Ib'of dry-air. Since the final humidity ratio -
;18 ne same a3-the initisl humidity ratio, the ratio (hy — h;)/ (We — W) = . The
ﬁo;llzonta.l line 12, Fig. 7 , then rei)resente the;condition line for the process and the
nal state of the moist air must li The final state is l()cate’d at the

. E’:caﬁple 1: Determine the enthalpy of m-oistAair at 80 F dry-bulb temperature
and 0.40 degree of saturation.- L . . .

*Solution a: From the data of Table 2, at 80 F, h, = 19.221 Btu per-1b of dry air
and ha,s = 24.47 Btu per Ib of dry air. Then hat the specified conditions is 19.221 -
0.40(24.47) = 29.01 Btu per Ib of dry air. " . . .

Solution’d: Fromthe A.S.H.V.E. Chart. Follow the 80 F dry-bulb line vertically
until it intersects the 0.40 degree of saturation line. From this intersection, follow
the line of constant enthalpy to the enthalpy scalé and read 29.00 Btu per b of dry air.

Ezample 2: Determine the thermodynamic wet-bulb temperature of moist air
at the conditions of Ezample I. . -

Solution a: From the data of Table 2. Applying Equation 8, h: = 29.01 Btu per

oint at which the 190 F dry -bulb termmerotai sss
: e 12 s mperature line crosses the condition li i
) oa}bdell;daﬁogtd 2&)12 (tilll;i lﬂsgure_.ﬁ At ltlus c9ngition the final enthalr(;;v1 is :l;(;l.lsli;]:ﬁ ;:gllg
- : cific v 4 ir. ituti
these values in t‘.he‘ex"xel'gl;:_e eqimtfog:n e 65 ou e -per l.b . of dry a" Substituting

S b e s s feli el 1 gty

#

-0 = (20,000/14.65). X (308 — 6.65) = 32,950 Btu per min. .
Cooling of Moist Air at Constant Pressure ;ivith-Condensation of Water

Referring to Fig. 'swﬁ;qisﬁ air cooled from state i passes through successive states- V

. , r - 1b of dry air (Ezample 1). As a first approximation thisis A*, the enthalpy at satura- 3 along the line W = = cof : 3 Lrougan 2
by tion at the thermmfynamic wet-bulb temperature which is, therefore, approximately g & the Hne, ¥3 = constant. until the saturation line is intersected. The
e 635 F. W*at 63.5 F is 12.57 X 107% Ib of water vapor per Ib of dry air, and W,is = : ST
" 'H 0.02233 X 0.40 = 0.00893 1b of water vapor per lb of dry air. The specific enthalpy = )
- ;,g of liquid water at 63.5 F is 31.58 Btu per Ib of water. As a second approximation, -z :
M h* = 29.01 + (0.01257 — 0.00893) (31.58) = 29.12 Btu per lb of dry air. Interpola- ¥ s
aHI - tion in Table 2 gives as the final answer (* = 63.64°F. . & .
EES " Solution b: From the A.S.H.V.E. Chart. At the intersection of the 80 F dry. -4
£ bulb temperature line and the 0.40 degree of saturation line, read the thermodynamic
wet-bulb temperature. . ’ %
. - . .
Heating of Moist Air at Constant Pressure Without Addition of Moisture % :
. e .4
Ezample $: Air initially at 20 F, 0.80 degree of saturation, is heated to 120 F. % 4
Find the quantity of heat required to process 20,000 cfm of heated air.’ : % 1 2 -
The process is diagrammatically illustrated in Fig. 6. The energy equation for § ' -
the process is - o . ‘1}’ ‘
i ’ ' Ghy + 1gs = Ghy - . 3?;
; 1 or ’ ?f . o8
i . it t - 1

g = Glhe — B . Fia. 7. SoruTion or Examrre 3 ox ASHV.E: Psyﬁouémc CRART




