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Investigation on the Effective Calibration of Annubar
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Abstract

Annubar is one of popular tools to measure the exhausted gas flow rate from the stacks. For the
accurate monitoring of the amount of discharged pollutants, calibration of annubar is very important.
Calibration of annubar has been carried out in a wind tunnel. When the length of annubar is longer
than the test section size of wind tunnel, it is very difficult to find out typical value of annubar
coefficients. So, a measurement technique to calibrate annubar longer than the size of the test section
of wind tunnel must be developed. In the present study, an experiment is performed to measure the
annubar coefficients in such a limited size of the wind tunnel. The experimental annubar coefficient by
using a partial blocking technique is very close to the annubar coefficient of normal condition.
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Table 1 Measurement uncertainty of flow quantities

Atmospheric | Temperature | Humidity | Density

Pressure [Pa] [K] (%] | [kg/m’)

Mean 1.013x10° 294.99 72.65 1.188
Uncertainty 3.393 0.194 0.734 0.001
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Fig. 1 Experimental setup for annubar calibration
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Fig. 2 Schematic diagram of annubar (a) cross section
(b) location of pressure holes
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Fig. 3 Differential pressure of annubar against that
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Fig. 4 Annubar coefficient against flow velocity
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Table 2 Measurement uncertainty of annubar coefficient

(normal condition)

A A
U;;itot 4 Quantity P1 P2 K
[Pa] [Pa]
5 m/s Mean 15.138 32.054| 0.687
Uncertainty 0.034 0.533] 0.006
10 m/s Mean 59.575| 125.174| 0.690
Uncertainty 0.088 1.119]  0.003
15 m/s Mean 133.568| 278.056] 0.693
Uncertainty 0.235 1.629}  0.002
Mean 236.425| 489.448 0.695
0 ms N certainty| 0285 1.253]  0.001
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Fig. 5 Annubar coefficients for normal and half-
blocked installations
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Fig. 6 Annubar coefficients for normal and each-
blocked installations
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