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86 . _CHAPTER 4. 1952’G'u'ide‘" Fluid Flow . ' : 87

3 5 |
3% ‘ - formed beétweér the float and inside wall of ‘the tube:- ‘At any: pa.rtlcular- .7} -+ for specific fluids by the manufacturer. The compactness, rehablhty, and
W rate of flow, the float assumes & definite position in the- tube, its: locatxon N B ease of installation are particularly advantageous when’ many measure-
-‘i| - being md.lcated by means of a cahbra.bed scale on the tube. - ) ments of essentlally the same type are to be made. ) i p
it/ . - B
o The position of the float is “established by a balance between the fluid - .- e
J i ' pressure forces across the annulus and the weight of the float itself. ‘The IR LEI IER SYMBOLS USED IN' CHAPIER 4
‘l N buoyant force which must support the float, vi(e; — p), is balanced by the . - B =.ratio, throat or orifice diameter to pipe dlameter .
Wi "~ préssure difference acting on the cross-séction agaa of the float, AAp, : S “/,. = ibsolut: vxscosmtr, pounds ;;ertfoot secong o
Iy where pr, A, b, are, respectively, the float density, float cross-section ares, . b = kinematic viscaity, square fect per seeon
s S er cubxc foot.
B} ! and ﬂoa.t volume. Accordmgly, the dlﬁerence n head}across the annulus. o _‘_.pﬁ; s pmpeg’mem P ]fslt p p :
[‘ [ - : pw = density of water at 60 F (62 37 1b per cubic foot).
! : . pt = density of float in variable area meters
LI L '5(m ~.p) ¢ = expansion factor for nozzles.- - - .
[ Chy= A - S a = velocity of sound, feet per second. o
b : Awp L A = cross-sectional area of flow, square feet. .
i D ST C = cor{rectlon factor (coefﬁclent of dxscharge) for flow through onﬁce, nozzle
- enturi. : .
cp = speclﬁc heat of gas at constant pressure
o > - ¢v'= specific heat of gas at constant volume.
A : R M I T . e - . D = diameter of fluid stream, feet.
F‘[j | - : ) Puy: g ‘dd = gltgrna} dlgmeter of pipe, feet.
o : | . dv = hydraulic diameter, feet.
4 . L ) -4 NEE | A . e'= absolute roughness "of pipe surface, feet. ’
# . ; N 1 ¥=J{L caraciry scate: "7 ¢ : _.F = correction factor for differential head in compressxble flow.
i - S ko= . 1| of meFeREnce . "-f = dimensionless frietion ‘coefficient . )
j'l 3 el ; ST e e - ‘g = gravitational- acceleratlon feet per (second) (second) :
gy . i - meTERNG -] 3 | FE . - g. = gravitational conversion factor = 32. 174 (pounds mass per pound force)
vl . . sy FLOAT . [ -X feet per (second) (second).
i . : ; . p .
3 L =, e - - h = enthalpy, Btu per pound of fluid.
M o o= C L N ‘hi.= loss-of- head feet .of .fluid.
:_i‘ : o IER AL g : - k. = total head, feet of fluid.
: P S F T rammveranen : = mechanical equivalent of heat = 778 foot pounds per Btu.
, = 5 " K = flow coefficient (correctioh factor),.including velocity of’ approach correc-
: . tion factor, for flow through onﬁce nozzle or Venturi.
-k = ratio of specxﬁc heat at constant ‘pressure to specific heat at constant vol-
ume.
N L= Perpendlcular distance from axis of pipe,:feet.
; \ 1 = length of pipe, feet. :
? NM = Mach 11.1dusmber b> L - ,
. i g B N re = Reyno! number. -
-F1a. 18..-ScHEMATIC DIAGRAM OF VARIABLE AREA Frow-METER 5 . - p.=.pressure, pounds per square foot
. e e : R B p° : stagnatlon pressure ) S .
f tion (53) RS = Tischares rate. oubic fect d
)| e, ﬂow follows rom equation as . % = discharge rate, cubic feet per secon
The VO um q Ty ) »’?‘r ﬁ': heat transfe:red to the ﬂuilc)i per pound of fluid ﬂowmg
/—'—‘__ : £ = gas constant. ~
cein o 9= KA’ 2goilor. p)/pA' : o r = radius of ?1ge in feet!
R : s = entropy o id in Btu per (pound) (Fahrenhelt degree)
a,nd the mass ﬂOW as T = temperature, Fahrenheit degrees, absolute.
G W /A el et (68) # = mfiernal efnergy, Btu pe(li pound of fluid.
KA \/ 2gvlps — p p t - - = velocity, feet per secon
=)= ! 1 rt : 1 Ve = crmcgl velloclty feet p;_ar second.
rdingly,. ve near propo lona . v = gpecific volume, cubic feet per pound. -
The ﬁow for a.ny selected fluid is, acco y’ ryb 4 b obta.med W = mechanical work, foot pounds per pound of fluid flowing.
_ to the area; so that;a convenient calibration. of the tube maz'i b e o the ac. 10 = mass flow of gas, pounds per second.
The behavior. of the flow coefficient, K, has been investigated® an edl e'I?h v, Y = expansion factor—correcting for expansion of gas under reduced down-
i tion .of the -flow meter as just outlined, expf:ﬁemny c?-dnﬁrmt ise thg i A stream pressure. bitrary datum. foet.
3 . w. coefficient va,nat,lon for any. float must own in order to. B z = elevation above some arbi rary atum, fee
W i@i-f)eter for different fluids. Some developments have been carried on in - 3
] ! the design of the float to reduce the varniation of the flow coefficient w:iolh X . REFERENCES
L Reynolds number, and also with regard to float matenals to reduce the -
; depen d ence of mass flow calibration on fluid densﬂ:y - Fnctlon Factors for Pipe Flow, by Lew1s F. Moody (A.S.M.E. Transactions, 66‘

1944, 671-678; Discussion, 1dem. 66, 1944, 678-684); also, An Approximate Formula

- This type of flow meter is usually furnished in standard sizes ca.hbrated for Pipe Friction Factors (Mechanical Engineering, 69, 1947, 1005 1006).




