MEDIDAS EN FLUIDOS

INEL 5205 Instrumentacion




SENSORES DE PRESION

Unidades de Presion

1 psi = 1 Ibf/in?
= 6,894.76 Pa = 6,894.76 newton/m?
= 68.948x10-3bar (1 bar = 10° Pa)

= 68.046x10-3atm
=51.715 torr =51.715 mm-Hg



http://en.wikipedia.org/wiki/Pound-force
http://en.wikipedia.org/wiki/Pound-force
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(p1 — p2) = hpg
g = 980.665 cm/s%; p = liquid density
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( 3
L

phplgly

Fig. 15.6 Manometers: (a) U-tube; (b) well type; (c) inclined type.
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Capacitivo - basado en membrana de Si
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MEDICION DE FLUJO

Q = flujo volumetrico
Qm = flujo de masa = pQ = dm/dt
Q. = velocidad del flujo = Q/A

Flujo turbulento: N > 4000
Flujo laminar: N <2000
Re = numero de Reynolds

Re — QP
14
u = viscosidad del fluido

Ecuacion de Bernoulli

Q=kyVP-P




Ideally,

Figure 2.1: A generalised restriction / differential pressure flow meter.

e = pu1A1 = IOUQAQ = U] = A—UQ
1
U% P1 U% P2 . :
— 4+ = = 4= (Bernoulli’s equation)
2 J2 2 Iy
\/ % (p2 —p1)
U9 — A,
A
. As/2p(p2 — ;)
T — T
A
Due to non-idealities:
. C Ay
Mactual = m \/2p (pQ g pl)
where: 8 = %, D; and A; are the diameter and area of the throat of the

restriction.
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C' = discharge coefficient

C

:1—54

/A

IV IIIIIIIY

=

‘y //
/A

Dl2 —

0

—

(D —

>

7 /////////////'/////‘,/( N

s/ //7/

Z

Y/

Figure 2.3. Orifice profile
(Furness, 1989)
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Figure 2.4: Flow coefficients for orifice with corner taps.
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Figure 2.5: The Venturi meter (Furness, 1989)

C=099 for 10> < Re < |0/
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Ventur1 meter Orifice plate

http://www.youtube.com/watch!
feature=player detailpage&v=0Ud4VVxjoHKY
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http://www.youtube.com/watch?feature=player_detailpage&v=oUd4WxjoHKY
http://www.youtube.com/watch?feature=player_detailpage&v=oUd4WxjoHKY
http://www.youtube.com/watch?feature=player_detailpage&v=oUd4WxjoHKY
http://www.youtube.com/watch?feature=player_detailpage&v=oUd4WxjoHKY

CORIOLIS FLOWMETER

http://www.youtube.com/watch!
feature=player detailpage&v=XIIViaNITIw



http://www.youtube.com/watch?feature=player_detailpage&v=XIIViaNITIw
http://www.youtube.com/watch?feature=player_detailpage&v=XIIViaNITIw
http://www.youtube.com/watch?feature=player_detailpage&v=XIIViaNITIw
http://www.youtube.com/watch?feature=player_detailpage&v=XIIViaNITIw

THERMAL FLOW

Temperature sensors

/Heating element

r
Gas \f
—

http://www.youtube.com/watch?
feature=player detailpage&v=XIIViaNITIw



http://www.youtube.com/watch?feature=player_detailpage&v=XIIViaNITIw
http://www.youtube.com/watch?feature=player_detailpage&v=XIIViaNITIw
http://www.youtube.com/watch?feature=player_detailpage&v=XIIViaNITIw
http://www.youtube.com/watch?feature=player_detailpage&v=XIIViaNITIw

VORTEX FLOWMETER

http://www.youtube.com/watch!

feature=player detailpage&v=GmIm

DM7,

ZA



http://www.youtube.com/watch?feature=player_detailpage&v=GmTmDM7jHzA
http://www.youtube.com/watch?feature=player_detailpage&v=GmTmDM7jHzA
http://www.youtube.com/watch?feature=player_detailpage&v=GmTmDM7jHzA
http://www.youtube.com/watch?feature=player_detailpage&v=GmTmDM7jHzA

Example: Design an instrument to measure a flow from 20 to
150 gal/min using an orifice plate system. The orifice plate 1s
described by Bernoulli’s equation, with K=119.5(gal/min)/
psi”.

The 1nstrument should produce a 4-20mA signal
proportional to the flow. The relationship between current
and flow should be linear, with 4mA and 20mA

corresponding to 20 gal/min and 150 gal/min, respectively.

Piezoresistive strain gages with GF=350 are attached to a
diaphragm and are used to measure the pressure difference.
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Metro de flujo ultrasonico
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http://www.youtube.com/watch!
feature=player detailpage&v=Bx2Rnril kOg

Monday, November 19, 12


http://www.youtube.com/watch?feature=player_detailpage&v=Bx2RnrfLkQg
http://www.youtube.com/watch?feature=player_detailpage&v=Bx2RnrfLkQg
http://www.youtube.com/watch?feature=player_detailpage&v=Bx2RnrfLkQg
http://www.youtube.com/watch?feature=player_detailpage&v=Bx2RnrfLkQg

Figure 2.17: Construction of an Axial Turbine flow meter.

Q = Kw
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Electromagnetic flowmeter

http://www.youtube.com/watch!
feature=player detailpage&v=yYOQrlVMD/y0
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http://www.youtube.com/watch?feature=player_detailpage&v=yYQrLVMDZy0
http://www.youtube.com/watch?feature=player_detailpage&v=yYQrLVMDZy0
http://www.youtube.com/watch?feature=player_detailpage&v=yYQrLVMDZy0

