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Full Flow or Pipe Taps
Vena Contracta

Radius Taps
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Differential Pressure Techniques
Comparison
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Pitot tube

Bernoulli Equation:

(R-R) (V5 -\f) 0

9 29
InthePitot V, =0
1 2(P2_P1)
P, =P +=pV, or V. =\/
2 1 2,0 1 1 0

i I“i‘ — Ci.AI /2p(pL~ P2)



@« Pitot-Static Tube Fsasanc
Prandt! Tube Center

r = Density

p = Pressure

Pressure Transducer

Total Pressure Static Pressure

Bernoulli’s Equation : Measure difference in total and static pressure

static pressure + dynamic pressure = total pressure
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3 x 90° elbows
3-dimensional

m%l 18xD

Reduction

1=

| 7xD
]

Expansion

= i

< 7xD

Control valve

= =

L 24xD




41020 mA Gas / Steam
| Flow Computer

41020 mA 4t0 20 mA

/4

3| oy w45 (ol alold g y1gy S 50




sudy 48,5 JIS0 a1, HLid G 51 ous 0015 yLi a5 jakailes (g Lind BB gl yiogld 4o
S 75 51,8SQUI FOOT 550 10wl a5 5590 srmunil i b5 (pan ol

{20mA) .
“-“ LR R B R B R R R R R N R R R R EEBEENRE®EREJE) :
rame | .. E E

(15 3mA) ' ' .
] ] L]
' ' N
] ] L ]
— : : :
OUR Laccasass - - s
(127A) ; 1 ' ‘
' ' ' '
' ' ' N
L] ] ] L]
' ' ' N
L} ] ] L]
' ' ' N
' ' ' '
' ' ' '
' ' ' '
' ' ' '
' ' ' '
‘ 1 1 -
M M 1 i - hﬂ.‘n
0% 25% 5% 8% 100%

(&mA) BmA) {(12mA) {16mA) 20mA)




/ Orifice Plate
jf 2

Flow e
I !
High Low
Pressure Prassure
. 4-20mA X AP 4-20mACX Q
— J —
Temperature Controller
transducer [Hess:"a
& ransducer Orifice plate assembl
& o -ﬂ- !p!imag,' element) !
Flow 8 H ? 8
Upstream Downstream
pressure pressure
tapping tapping
DP cell and I -
transmitter How processor E_ 2 e
(secondary element) or compuler =
-
|- Square Root Extractor
A
-
C a b

Input % Change




TABLE 1 Comparison of Differential Pressure and Target
Flowmeters (Continues)

Applications:
Liquid and gases:
Orifice, venturi, flow nozzle, flow tube, elbow, pitot, target
Steam:
Orifice, venturi, flow nozzle, flow, tube, target

Flow range:

Liquids (minimum):
Orifice 0.1 cm*min
Venturi 20 em*/min (5 gal/min)
Flow nozzle 20¢ pm3:’mi (5 gal/mm;
Flow tube 20 cm®/mi (5 gal/min)
Elbow Depends on pipe size
Pitot Depends on pipe size
Target 0.25 L/min (0.07 gal/min)

Liquids (maximum):
All types Depends on pipe size



Gases (minimum):

Orifice Gas equivalent of liquids

Venturi 35 m>h (20 scfm)

Flow nozzle 35 m*h (20 scfm)

Flow tube 35 m>h (20 scfm)

Elbow Depends on pipe size

Pitot Depends on pipe size

Target 0.5 m*h (0.3 scfm)
Gases (maximum):

All types Depends on pipe size

Operating pressure (maximum):
Generally depends on transmitter selected
Target meter 68 MPa (10,000 psig)

+62 vt 21I%te

Operating temperature (maximum):
Depends on construction material selected

Target meter 398°C (750°F)
Scale:
All types Square root




Nominal accuracy:
Orifice
Venturi
Flow nozzle
Flow tube
Elbow
Pitot
Target

Rangeability:
Target
Other types

Signal:
All types
Relative advantages and limitations:
Comparatively high cost:
Venturi

+0.6% (maximum flow)
+ 1% (maximum flow)
%1% (full-scale)

+ 1% (full-scale)

+%5 to £10% (full-scale)
+5% or better (full-scale)
+0.5 to £5% (full-scale)

3:1
4:1

Analog electric or pneumatic



TABLE 1 (Continued)

Comparatively low cost:
Orifice, flow nozzle, flow tube. Pitot, elbow, target
Comparatively easy to install:
Orifice, elbow
Same transmitter can be used for variety of pipe sizes:
Orifice, flow nozzle, flow tube. Pitot, elbow
Comparatively low pressure loss:
Venturi, flow nozzie, flow tube
Good for dirty liquids and slurries:
Orifice (if equipped with eccentric or segmental plates), venturi, target meter
(especially for hot, tarry, and sediment-bearing materials)
Large and heavy:
Venturi
Requires straight runs of piping (upstream, downstream):
Orifice, target meter
Limited background engineering data:
Flow nozzle, flow tube
Bidirectional flow measurement:
Elbow
Minimum upstream straight piping:
Elbow
Flow averaging:
Pitot
Accuracy limited:
Elbow
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(Rotameter) zsb,

As the flow increases the area
around the float must increase
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Magnetic Flow meter
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Thermal Mass Flow Meter
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Industrial Flowmeter Usage
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