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ChE 4400, Spring 2003
Lee

Quiz#1
Closed Book, Closed Notes
Allowed Time: 15 minutes

1. Consider theorifice/ DP cell devicefor measuring flow rates. The DP Cdll’s
viable range of measurement is 0-5psi. (Assume that the full DP rangeisto
beused.) Thepressuredrop acrossthe orifice followstherelationship of

Q=
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where C4=0.6. The (differential) pressure

in the DP cell isconverted to an eectrical signal of 4-20 mA, which is
transmitted to the controller. (Again, assume that the full transmitter range
isused.)

a. Themaximum flow rate that should be measured is 100 gal/min.
Calculatethe appropriate size of the orifice (A, value). Includethe
unit.

b. Isthedesign acceptable? Assumethat thetotal line pressureispsi.

c. With thesizeabove, calculate the electrical signal output that
correspondsto 80 gal/min when the square root extraction is used (and
thereforethe transmitter output isproportional to the square root of
AP).

d. Calculatethe samewhen squareroot extraction isNOT used.

e. Supposethat theorificeisunder-sized by 20% (i.e., A, chosenisonly
80% of theright size). What’stheflow raterangethat can be
measur ed?

Data Needed:

A;=7.393in?

0:=32.2 Ibp.ft / (Ibs . sec?)

p=62.4 b/t

1ft®=7.481 gal

1ft =12inches

Total linepressure = 150 psi

For acceptable design, the pressure drop must belessthan 4% of thetotal
linepressureand 0.2 < B <07



