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vected with each pound of fluid. Consistently with the previous discus-
sion, this can be shown to be L ' )

Solution. At 63 F the value of the saturation pressure is 0.52002 in. Hg. There- -

‘fore, at atmospheric pressure (29.921 in. Hg), . p
" e == 053002 — 29.341 X 27/2739 < 0.2008 in. Hg
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The relative humidity is . L i KE = 0.006678 v W . (25)
@ = 0.2908/1.4219 = 0.2045 - - : (s
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the denominator beihg the value of satiration pressure: at 90 F.

From Equation 16 may be computed the corresponding degree of saturation, the
result being T ; ’

KE = average kinetic energy, Btu per pound.
v = specific volume, cubic feet per pound. . . e
(h'/‘) , = arithmetic average of the 3/2-powers of all measured velocity pressures,
¥ /¥ ™ inches of water at 60 F. )
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p'=-19.67 per-cent. . S
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in remarkably cldse agreemert with the answer tosz}kq.mp'le 2 T If the velocity pressure were uniform over thé sectlon{ ‘V}quuatlons 24 -
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In steady flow, the energy convected by the fluid at any’ section is the
sum of (a) kinetic energy due to velocity; (b) gravitational energy due to
elevation; (c) enthalpy due to the condition of pressure, temperature and
.composition of the fluid.. o : R :

Kinetic Energy A _

There are reasons to believe that the so-called velocity pressure hy read
by a.Pitot tube'is simply the kinetic energy. per unit volume of the flui
immediately upstream from the-tube, as. application of Bernoulli’s Equa- -
tion ‘suggests. Thus- - : R P
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velocity, feet pér minute.
velocity pressure, inches of water at 60 F._
density of fluid, pounds per cubic foot.
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In the case of flow through-a duct, the velocity pressure js found to.vary
considerably over the seéction and a traverse has to bé ‘made.” The Cross-
sectional area of the duct is divided into a number of equal concentric
areas, and measuring stations are located at centroidal points in each area
along two perpendicular diameters. - Usually the ultimate object is to
determine an average velocity V from which the weight of fliid crossing
the section per umt time can be obtained on multiplying by the cross-
sectional area of the diict and by the density of the fluid. This is obtained
by simply averaging the square roots of all measured velocity pressures

-of viscous flow; hence the average kinetic energy woul

and 25 could be cqmt_)'gled to give L
K - (1‘5%33)’ T @

. it is interesting to note that if the. velocity varies parabolically from
zegu:{; li;he walls to maximum at the center as it dpes in the case of purely
viscous flow in a circular duct, then the average kinetic energy 1. twice that

given by Equation 26.

Ezample 19. 1 2000 ¢fm of air flow through an'8 in. diameter gircular duet, find

the average kinetic energy per pound of air. B : P . ‘
ion. The cross-sectional area of the duct is 0.349 sq ft; hence the average

ﬁogoéﬁmty is 5;3?)rfpm. 1f the velocity were uniform over the éectlon, the average

kinetic energy would be (5730 —‘.-'1,12,43(13)’.15= O.IgdBtu‘ per. po%n(zﬁat?:l:a;g cl:é :18(;:;2

i v istribution of velocity would approximate At

likely that the actual distribution y Fd be more nearly 2 X 0.182 =

0.364 Btu per pound. ) ) ) . -

Gravitational Energy R L :
The potential energy due to elevation Z (feet).above any convenient

- datum is simply Z = 778.3 Btu per pound of fluid. In the case of moist air’ .

20+ W)

PR = @)
PE < 7783

where .

. PE = average potential energy, Btu per ‘pound dry air. -’
Z = average elevation, feet. - . . :
W = humidity ratio, pound water per pound dry air.

Enthalpy = -

1‘ as follows: : fv ha.l i ed It may be Wéli‘t'o ém
i : o . No further discussion of enthalpy is'required. ol "
:5‘ 7= s B - (e phasize, however, that enthalpies have been figured on the basis of -one
I’?;l ; V. R pound of dry air. - -

L,f where " el L o Heat and Shaft Work

5 .. V.= average velocity, feet per;minite. '

‘Between any two sections 1 and 2 in an apparatus through which:steady
flow occurs, there may be heat absorbed from outside gz, Btu per pound
of dry air, and shaft work removed to outside, 1ls, Btu per pound of dry air.
If heat is actually rejected to outside, 1g: is intrinsically negative; and if
shaft work is actually put in from outside, il is intrinsically negative. P

" (W = arithmetic average of the square roots of all‘measured velotity pressures,
- . inches of water at 60 F. - :
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‘ﬁuﬁ the item of préscxit.impdrtancc is thé'&verag;e-" k:i'ﬁe&lfc.engarg;yzcon- '




