Obstruction Flow-meters
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From Energy (Bernouli +Loss) Eq.:
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Volume and M ass Flow-rates E

I:>C C,C. = dlscharge coefficien[ fn( ReaQ,b)]
|::>Cf M h, friction coefficien

C—)C. =4 contruction coefficier
C)E= /J/ -= Ygr velocity of gproach factor
oy = Vi
I:>Also, Ko,=K =CxE flowcoefficiert

) A=A =A areg b =%, diameterratio
|:> Y =Y(Dp/p,) expansion(compresshility) factor

© MCMXCVIII* Prof. M. Kostic




Orifice, Nozzle, & Venturi ...

TABLE k‘.haracteristics of Orifice, Flow Nozzle, and Venturi Flow Meters

:
:

Flow Meter Type Diagram Head Loss Cost

7
D Flow

Orifice o

Flow nozzle Intermediate Intermediate

Venturi
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Orifice Flow-meter

Flow coefficient, K

108 2 106 2 5 107

Reynolds number, Rep,

FIGURE Flow coefficients for concentric orifices with corner taps.
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Flow coefficient, K

Nozzle Flow-meter
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FIGURE Flow coefficients for ASME long-radius flow nozzles.
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Flow-meter Permanent Dp,
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FIGURE

Permanent head loss produced by various flow metering elements.
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Many Other Flow-meter Types...

=1 [€] =1
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Water
5
Turbine Flow Meter
Float-type Rotameter ....etc.
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PROBLEM 10

. Flow of water through orifice meter at 200C
d; = 10cm
8 =04
FIND: QatwhichC = f(6, Req1) becomes C = f(g) only, not RD

ASSUMPTIONS: Flange pressure taps are used so t{&t Figure 10.6 is
applicable,

SOLUTION ...See next slideg

Forg = 04, Fi indicates a Reynolds number independence in
flow coefficient for Reqd > 20,000. Because Ko =CEandE depends only on g,
we conclude that C = £(6) for all Re4y > 20,000.

= (€] =1

Req; = 4Q/xdv > 20,000

Q > mdiReq1/4 = =(1x 106 m2/5)(0.1m) (20000)/4 = 1.6 x 10-4 m3
with v from Appendix C.

COMMENT

Aside from the usual sources of error in an measurement, data reduction
errors enter into the obstruction meter relations from the assumed values of the

various coefficients and from the ability to read these values from the tables and
charts,
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FIGURE 10.6 || Flow coefficients for a square-edged orifice meter

aving flange pressure taps. (Compiled from data in [2]).
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=2.286(S) =0.8560 (S) I* Prof. M. Kostic

PROBLEM 10.14]
~ Water flow at 800F through an ASME long radius
=06
H=10inHg
dy = 6in.

ASSUMPTIONS: Steady, incompressible (Y =1) flow.

PHOPERTIES:@Z.Z I /f3 » = 1x 1@

i

SRS, Incompressible
From (10.14) with A and 8 based on throat diameter dg,
:KO

= ]
Q = CEAY(Qap/s) =1, incompr. fluid

ithg = = = in, = 3.6 in. = pgH/gc = 703 psf.
With 8 = do/d1 = 0.6, dg = (0.6)(6) in. 3.6in. And Ap = pgH/gc .
The value Egr Ko = (8, Redé)- From Figure 10.11, guess Ko = 1.03. Then, with
A = x(3.6/12)2/4 = 0.07] ft=

@1 £12)[2(703 psf)(32.2 lbm-ft/lb-sz)/sz.z@
=196 cfs

Then, Reqq = 4(1.96 cfs)/x(5 ft)(1x10-5 £2/5) = 5x10°5

Y —
From Figure 10.11, Ko = (06,5 x 105) = 10350 Q = 1.96 f6°/s. 1. Kostic




