Mass Flow Compensation
A gas flow rate of 630 SCFM develops a differential pressure of 90° H.O across an orifice plate
at reference conditions of 30 psig and 140¢F. Compensate this gas flow for terperature and
pressure variations.

P P Wiarns:
Flow = \/D—l’{—f x —til f = flowing conditions
Rar ref = reference conditions {in absolute units)

Apply Multiplier/Divider Algorithm:

PV =K {Input A x Ratio A + Bias A) x (Input C x Ratio C + Bias C)

(input B x Ralio B + Bias B) K (Ealai ~Euir

Assign inputs using Engineering units:
m-.
Input A = DP; = IN1 {in H 20)
Input B = T;= IN2 + BiasZ = N 2°F + 480 {R)
Imput © = Py= IN3 + Bias3 = N 3psig + 14.T{psia)
Trer = 140°F + 460 = 500 =R
Prer -Eﬂpsigﬂd? 44,7 psia
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K =to be detemmined mext

Maote: If temperature and pressure signals are already ranged in absolute units,
no Bias is required for inputs B and C.

V=0 = DP| X {|"-|3+14.T]
SRR 2 =
_\/ (N2 + 460) X K x (650.0 - 0.0)

Mote: When IN2Z and IN3 are at the reference conditions of 600 R {140°F) and 44 Tpsia {30
peig) respectively and DF; = 90°H, O, the equation must calculate 650 SCFM. To accomplish

this, divide the DP value by "90" to normalize the eguation.
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:EF"H
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Rearranging terms;

aa.:m:/ P x IN3*14T) 1 T o

((NZ+460) | 90 Pret, Example contineed
o maxt pace
Vanahle Constanf= K° 1043
Determined value of K:
IR | Tret &00
KE =t x == = —=—u = (14914
a0 Pros (S0 (44.7)
Therefare K = 0386
Qszomy = (0.386) (B50) j DPy {in H2O0 (IN3 & 14.7)
{IN2 + 450}
| {I:"ﬂl-t Hl - E’ﬂk L:
Summary of Flow Values At Values Conditions
Temp (T:) Pressure tTf]- LR
{ =R} {psia) DP;=45"H O (50%) | DR =80°H,0 (100%)
Reforence,| 140°F +460 | 30psi+ 147 459 850
170FF + 460 &0 psi + 14.7 534 763
1T0SF + 460 20 psi+ 147 365 568
110°F + 460 50 psi + 14.7 6T 802
110°F + 460 20 psi + 14.7 415 587




