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_.LETTER SYMBOLS" (Concluded)

= 9, — v, the difference between' volume of moist air af saturation; per -pbund 8
of dry air, and the.volume of the-dryair itself; cubic feet per pound of dry L o
i : CHAPTER 4

osin Lot . . : :

< volume of mnoist air at saturation per pound of dry air, cubic feet per pound .

. of dry air. T . FLUID FLOW
= -total volume, cubic feet. T

- Theory of Fluid Flow, Pressure Loss in Circular Pjpes, Pressure Loss in Non-

Circular Pipes; Flow of Compressible Fluids, Ideal Flow Through Nozzle or

Orifice; Flow Measurement, Head Meters, Installation of Head Meters, )
Pitot Tube, Variable Area Flow'Meters ) ’
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= humidity ratio, of moist air, pounds of water per pound of dry air.

= humidity.ratio; at saturaiion, weight of water. vapor-per pound of dry air,
pound per pound. . C S . .

— humidity ratio corresponding.to- thermodynamic wet-bulb temperature

i*, pounds of water per pound of dry air.. . .

HE flow of fluids:is part of the branch of engineering science kno

as fluid mechanic;s! whgch will be discussed 'h%lrlé inso%a.r as it appl;‘g;
to the work of engineers:in the fields of heating, ventilating, and air
conditioning. Prqbably air is the most: frequently handled fluid, but
other gases and liquids aré often involved.” Compressible fluids (gases) -
y z::e mc(})lmp_resmble ﬂmdsd(%quids) vary somewhat in behavior, though in

s where pressure :and: density change$ are small

treated as incompressible-ﬂuids.‘y 8 T the gases may be

= work done by system. E Ce I .
shaft .work withdrawn between sections:1 and 2, Btu per pound of air.

= elevation above any datum, feet.

= average elevation, feet.
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Subscripts with symbols have 'follovv‘{ng:mé};.ninggs:.i, 2, '3"'ingiic§£é' section of
flow; a = air, w- = -water, wl = liquid water, ws = solid water; s = saturation, m =
mixture; * indicates that the value is at thermodynamic wet-bulb temperature.
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THEORY OF FLUID FLOW'
The following energy éq'ﬁz‘i‘tidn"f(jr one dimensional steady flow
) ] } ] Tocesses
will serve as a basis for the theory of the flow of fluids. 'Ij‘rhis eqll)lation is
presented in several ways in various. texts, but a suitable form is

i
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TraNsacrions, Vol. 51, 1945, p. 125). where
s Low Pressure Properties of. Water in the Range —160 to 212 F, by J. A. Goff and } T
S." Gratch (A.S.H.V.E. TransacTions, Vol. 52, 1946, p. 95). ] ] . ¥V = velocity in feet per second. - .
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Sept. 8, 1923, p. 863-872). o - - 5 _Tb per (second) (sécond). L
; i 8 11333 -x Diagramm) fiir Dampﬂuftgenﬁsche’ by R. Mollier (ZVDI, Vol. 73, July & " ; Ei:?s;:z:}le:g;nir:]git of heat =d77f8 ﬂfo‘(:jt pounds per Btu. -~ v
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1 National Advisory Commiltee for Aeronaulics, Tecbnical Report No.’538, 1935. ? W = specific volume, in cubic feet per pound. -
; ¢ } . . “g = mechanical work done by the fluid in foot pounds per. pound of fluid. -
% . qg = keat tx.'ansferre(.i‘ to the fluid in Btu per pound of fluid flowing.
¢ ZS = elevation above some arbitrary datum, in feet.’ o
- _. ubscript 1 refers to the. entrance, subscript 2 to the exit.
. 4 % B Introducing the enthalpy h, which_by definition is u 4 %—” ,-expressed. in.
i ig tu per pound of fluid, Equation: 1 becomes '
‘. X Vi o .. v - Coa
i - Dot I A Je+ L n = 2 Tkt Loy @)
- E Zig,' C ge 2. C 8 . .
i 1 The equivalent differential form for energy Equation 1 is
i b

1
29, Vit T du £ d(pv)'+§'dz— Jdg 4 dW =0 F))
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