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AIRFLOW DISTRIBUTION MEASUREMENT AT HOOD FACE 

OR INSIDE A WALK-IN BOOTH

A good, even distribution of the airflow at the hood face or in a walk-in booth, such as paint or blasting booth, is important in providing an adequate capture velocity over a finite length of contaminant generation.  It should be noted that although the face or capture velocity, or velocity profile, are not the only criteria that determines whether a hood or a walk-in booth is functioning properly, having adequate velocity and good airflow distribution is a necessity.

1.  Hood Measurement:

Subdivide the face of the hood, the slot area, or the normal plane, at the capture velocity measurement point into equal area rectangular areas.  The side of each rectangular area is no longer than 12”.  Measure the air velocity (fpm) at the center of each rectangle using a calibrated anemometer.  Avoid blocking or disturbing the airflow with the observer’s body while taking the readings.  
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Figure 1: Airflow distribution measurement for an exterior hood and an enclosing hood

The best way to measure the volumetric airflow rate through a hood is to perform pitot traverses.  However, there are times when it is impossible to find a good location to perform pitot traverse, so slot velocity measurements are used to estimate the volumetric airflow rate through a hood. 

2.  Walk-in Booth Measurement:
The two main ventilation system configurations used in walk-in booths are the down-draft and cross-draft.  In a down-draft walk-in booth, air enters through filters in the ceiling of the booth and leaves through filters that cover trenches under a metal grate floor.  In a cross-draft walk-in booth, air enters through filters in the front of the booth and leaves through filters in the back of the booth.

Empty the walk-in booth prior to the airflow distribution measurement.  Divide either the length or height of the booth, depending on the walk-in booth configuration, into at least three cross-sectional areas to obtain the velocity profile in the booth.  One cross-sectional area should be located near the exhaust plenum, one close to the supply plenum, and the other in the middle of the booth.  Record the distance between each cross-sectional area and the exhaust or supply plenums.

To obtain better velocity profiles in the booth, use more cross-sectional areas.  As a rule of thumb, the distance between each cross-sectional area should not exceed ten feet.

Lay out imaginary grid lines through each cross sectional area.  Use the intersections of the grid lines as locations to measure velocities inside the booth.  The intersection points should be no more than six feet apart.  Record the location of each point on the grid. Measure the air velocity (fpm) at each intersection point on the grid using a calibrated anemometer.
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Figure 2:  Airflow distribution measurement inside a cross-draft walk-in booth

3.  Average Value of Readings

If turbulent airflow is detected while taking measurements, some airflow instruments will give a negative reading when the airflow is in the reverse direction.  Beware that some airflow instruments will not detect air velocity in the reverse direction, it will simply show a zero reading. 

The face, the slot, and the capture velocities are usually averaged and reported as one single number.  The average value can be misleading if the readings fluctuate between a wide range of numbers.

Example:

Hood A – Velocity Readings (fpm)

300
200
0

300
50
0

100
-5
-45

Negative values indicate airflow in reverse direction

Average Velocity = 900 fpm / 9 = 100 fpm




Hood B – Velocity Readings (fpm)

100
90
110

85
115
100

105
95
100

Average Velocity = 900 fpm / 9 = 100 fpm

Hood A and Hood B’s average velocities are both at 100 fpm.  Hood A’s individual readings indicate turbulent readings.  Hood B’s measurements show uniform distribution.  Smoke test should verify the airflow distribution of these two hoods. However, one might draw an incorrect conclusion that both hoods are functioning properly if only the average values are reported.

One should average the readings if all individual readings are within a reasonable range (( 20% of the average value).  Do not average turbulent readings.  Use the entire velocity profile to show the airflow distribution.
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