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: 62 . CHAPTER 3 . ..1952 Guide E T
[ . PN - ! ] o : Therinodynamics
- Combining equations 37 and 38 and solving for the ratio (he — Y/ (W2 — W), . ; o ) i . . 63
‘ A . ) ) g - the protractor on-the chart: (Fig. 16). From Equiation 39 ] ) L
: . RaL . SR (39) & R U Tha—hy Q
. C W:—-,Wx Gw - - -z - W, W, =-E‘+hw=75m
i Ezample 8: Moist airat 20 F dry-bulb temperature and 0.80 degrée of saturation is 3 The te : f L E : R RS oL . .
, heated and bumidified until it is at 120 F dry-bulb temperature and 71.5 E thermo-. =5 © ot 4 [ water supply was determined in Solution a, but will be found fiom
dynamic wet-bulb: temperature. . Water at 55 F is supplied. If the air flow rate . = . N ‘om, 6, but will be found from the
i . _ 18 20,000 cfm at the initial conditions, how muc:,h heat is required? oL 1 o LT 20600 e DESEERE :
i Solution a: From the daté of Table2: The initial humidity ratiois0.80(0.002152) " -7 Gri= mp7 (00055.—:00017)';
{f = 0.00172; the initial enthalpy is 4.802 + 0.80(2.302) = 6.6456; the initial specific . o .
gk volume is 12.084 + 0.80(0.042? = 12,118. The degree of saturation at the ﬁxm{ state =628 1b R
HE may be determined from Equation 8 which may be rewritten as . o : o permin . .
| hat + phass + hat(W* — W) = h%. L Q- GHaN0— Ry .
r - o = 628(7500 —'23) B
: = 469 in. -
B _:zlz__h,“_" z N 46.900 BtuAp-er min.;
i ] TABLE 6. PRESSUBE  AND TEMPERATURE: FO s 1n U8, ¢
: 9. SURE Al JRE: FOR AL :
; 3 - A > W, ’ " - ' STANDARD ATMOSPHERE TATORES I, US
A, - . - 7
¥ -
i . ) . n‘(e ; __A"'"TUEE FEgr PRESSUREPIN. or Ho .- . .Teup F:
; 2 - 1,000 . ) e S L
S / . 31.02 ———
SR | / -"\\°<\:\‘~'* RN FPRNE | ST - 508' Ao 3047 e Ig&-g': i
L XL eSS , : + 500 29921 S -2
L w + 1,000 ’ 2888~ - |- 133
. N IR +. 5,000 - : 24.89 O - L ’ : o
R 2 - :{: 20,000 . A16'88 R . + 5,'5 .
. _ & Ttz . & o S0 13750 - . -123 -
: ' £ 25000 - . 110 - -
Fio. 16. SorurioN oF ExampLe 8 oN A.S.H.V.E. PsYcRROMETRIC CHART: o 30' _ AR . . =301 . .
L # 55000 .BE ~47.9
The values of these properties are: h* = 35.39; W* ='0.01668; hv* = 39061; has = B 40,000 - . 554 - —65.8
90.70; W = 0.08140; hyy = 28.84. : 3 45000 - S -+ N .
Making the proper substitutions and solving for degree of saturation, .3 . 50,000 ) e . 3438 . ] :ggg T
. : w=00681. . = — o
i . The final humidity ratio is therefore 0.0681(0.08149) = 0.005549; the final enthalpy . g ¢ T A A Ty
mil : i6 23.84 -+ 0.0681(90.70) = 35.02 Btu per Ib dry air. : . The definiti U. S. STANDARD ATMOSPHERE. - ,
g The rate of water addition is-obtained from Equation 33. air coi‘di%ﬁmplon of the U.-8. Standard Atmosphere is important to the
= 20000 : ' assumptions i gupicer 85 an essential standard of reference. The basic
+ G = oo (0005549 — 0.00172) . TLl: -in defining the Standard Atmosphere. are: L
CT1212 T S - There is a linear decrease in te T with- altitude up to thi
th mperature 7' with- alt; : imi
) = 6821b per min. © isothermal stmosphere at 35,332 ft. Thus, ... itud up 6o’ th limit of
| The heat supi)iied is obtained from Eqﬁation 31. 2. The air i T =T, 00035662 . - R (46)
4 - e : 3 he air is dry. e e
E Q = Gilhs — k) — Gohw - Air is a perfect gas obeying the laws of Charles and Boyle: - - L
| 720,000 oy PV S L : :
= Ty (3502 — 665) — 6:32(28.08) 4. Gravity ; ‘ PV =RT .
H . . - - SR 1 : . .
} . . 5 Th tez{: 18 ct:nstant at all altitudes with the standard value.
: — 46,667 Btu per min. Standard perature of the isothermal atmosphere is —66 F. .-
: oo RSP ~ N Atmosphere values at sea level, which are-part of the definition of the Standard
: - Solution b: From the -A S.H.V.E. Chart. Locate the initial and final states on . » Are:. . . ‘wtandar
the chart .and connéct them .with a straight line. . Through the reference point on Pressure : :
the chart, draw a line parallel to the line connecting the initial and final state points, T 29.921 in. Hg-
.the condition line, amf read the value of the ratio (Ay — h)/ (W, — W1) as 7500 fromr emperature o 59F N




