
Measuring Air Flow (volume) with the UEi DAFM3 
 

Air speed versus airflow – what is the difference? 
 
Air speed is simply the rate at which the airflow is moving past a specific point.  It is typically 
measured in feet per minute in our use, but can be one of many different scales.  Aircraft measure in 
knots, and weather forecasters will use miles per hour as examples. 
 
Air volume is measured to determine the total amount of air going through an area in a given amount of 
time.  We are typically looking for cubic feet per minute (CFM) as it relates to heating or cooling 
equipment.  To determine this, you must either direct all of the air through a known area, or use an 
instrument to measure velocity that you can input this area to calculate the CFM. 
 
To understand we can compare to something more common.  Consider a small stream compared to a 
large river.  A river has a huge area, but the water may be moving at a low speed, while a stream may 
have a higher velocity, but not be very big.  If measuring the velocity of the water only the stream 
would have a higher number.  Some large rivers move quite slowly, but due to their size move a 
tremendous volume of water.  If we think about all of the small steams flowing into a river, we could 
arrive at the volume of the river by adding all of the small streams velocity times their area (volume).  
Also, if we knew the area that the river was occupying, we could determine the volume by measuring 
the average speed of the water flow and multiplying by the rivers area.  This would then give us the 
total volume of water flowing past a specific point. 
 

Free Area (Ak value for a grill) 
 
If thinking back to our application of air exiting a grill or register we'll consider the example above.  
Grills or registers all have an area associated with all of the openings.  Grill manufactures refer to this 
as free area or effective area.  They perform extensive testing to determine the total area that is open to 
air flow, and is effectively free for the air to flow through.  Without this number it is difficult to 
determine airflow by measuring velocity, but it can be estimated for comparison purposes. 
 
What exactly is free area, and how does it relate to airflow and registers or grills?  In open ductwork 
the free area is simply the open area of the duct.  For a rectangular grill this is determined by length 
times width.  A 12” by12” rectangular duct that is open has an area of 144 square inches (length x 
width).  If we want this in square feet we can divide the result by 144 (144 square inches in each square 
foot).  In this example the free area is one square foot.   
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Area is length x width 
12”x12”=144 sq. inches 
Converting to sq. ft. 
144 sq inches/144=1 sq ft 



Another example is 4” by 10”.  The area of this in square inches is 4 x 10 = 40 square inches.  Next 
convert that to square feet dividing by 144 results in 0.278 square feet.  This would give the total area if 
it were open, but because the grill covers a portion of this we need to estimate the amount of area that is 
really open. 
 
Below is an example of the steps needed to determine this area: 
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On a grill, the overall dimensions are not open, or “Free Area” 
Entering dimensions on this would cause a large error 
For best results use the Ak specification from grill manufacture. 
 
If needed an estimation may be used for comparison 
 
First calculate the total free area of the grill, then take a 
Percentage of that to enter into the instrument. 
 
On this 4x10 grill, we had calculated the total area 
At 0.278 square feet.  If we estimate only 70% of the area 
Is truly open, the are would be 
0.278 x 0.70 = 0.195 sq. feet 
 
One estimation method would be to measure the area of the louvers and  
use length x width.  There will still be errors using this approach, but in  
comparison analysis the error will be small. 
 
*note 4x10 floor register from Hart and Cooley engineering data 
shows this register has a free area of 0.20 square feet 

  



Entering Information into the DAFM3 
 
The first thing to notice is the keypad labels have two different items under most buttons.  The top line 
is the activity that occurs on a short press of the button.  The second (in brackets) line is the activity 
that occurs on a long press.  This is key to understanding how to navigate through the DAFM3 during 
use. 
 

 
 

Selecting the units 
 
This function is unique, as it requires the process be started with the instrument off.  If you notice the 
On/Off button has (Units) below.  This is a “Press and Hold” function.  Press this until a beep is heard, 
and you will see one of the screens shown below.  You can scroll through these options while displayed 
by pressing the “Up” button (This is the function on the Min/Max Avg. button illustrated with the 
upward facing triangle). 

         
 
Select the scales desired and then press the “Enter” key.  This will enter the basic measurement mode. 



Choosing what parameter to display (basic measurement mode) 
After powering the unit on you can select what value to be displayed.  Briefly press the “Mode” key to 
cycle through the following options; 

1. Temperature 
2. Dew point temperature (DP) 
3. Wet bulb temperature (WB) 
4. Relative Humidity (RH%) 
5. Velocity (fpm or m/s depending on scale).   

 
These are direct measurements, and update in real time.  Pressing “Mode” while displaying Velocity 
will return to Temperature and allow you to scroll through the options again. 
 
 

Advanced Measurement Mode (Volume) 
 
The DAFM3 can calculate the air volume, and display the result after taking a 60 second average.  The 
meter only measures the velocity of the airflow, so entering an area into the meter is critical.  This is 
also one of the most involved portions of the DAFM3 operation. 
 
One note when entering this mode is to be aware of the multiple functions of the “Enter” key.  A long 
press is used to move from LW (Length / width), D (Diameter) or Area (effective or free area).  A short 
press will accept the displayed value.  
 
Note:  If the Enter key is pressed briefly when trying to advance to “D” (Diameter) or “AREA” by 
accident, the only method to recover is to power the meter off and then back on. 
 

Selecting the method to enter area 
Entering the proper area is critical to obtain correct results for air volume.  Use the following guide to 
determine the proper method; 
 

1. LW (Length and Width) – Use for open square duct 
2. D (Diameter) – Use for open round duct 
3. AREA (Free Area) – Use when measuring at a grill.  For best results obtain the Ak or 

effective area from the grill manufacture.  If this is not available, estimate based on the 
information listed earlier in this guide. 

 
To access the desired mode for entering area requires some attention.  The key is short or long presses 
of the “Enter” key to access the correct section. 
 
 



The steps are as follows; 
 

1. Press and hold “MODE” to change to the volume (CFM) mode.  The below screen should 
appear. (This is the first screen for the LW dimensions) Note the “L” in the lower left corner 
indicating Length is expected.  

               
 

2. Press and hold “Enter” to advance to the diameter dimension entrance screen.  The icon in the 
lower left will now be a “D” to indicate this is now expecting Diameter. 

      
 

3. Press and hold “ENTER” to advance to the area dimension entrance screen.  The icon in the 
lower left will now be “AREA” to indicate this is now expecting Free Area.  

                          
Note:  If when trying to advance from LW or D to AREA the “ENTER” key is briefly pressed it will 
accept the displayed value in advance to the 20-second countdown.  If this is done in error turn the 
meter off and start the process at the beginning. 



Entering Area 
 

After you decide if you will be using LW (Length and Width for an open square duct) D (Diameter for 
open round duct), or AREA (Effective area of a grill – Ak value) you will need to enter the area.  The 
procedure below is for the LW entrance mode, but is the same for all three methods. 
 
To enter the volume mode, press and hold MODE until the unit beeps.  The following screen will be 
appear. 

 
 
 
This screen is the place to enter length (note small “L” in the lower left corner).   
 
Changing Value Displayed: 
One digit will be flashing.  Change this digit by pressing the Min/Max button (the small triangle 
indicates increase or up).  When the digit is as desired, press the lower right button (Next Dgt) to move 
the flashing digit one position left.  You can repeatedly press this to cycle through all of the digits if 
you have incorrectly entered a value. 
 
After the length is entered, press “Enter” briefly.  This will accept the value displayed, and move to the 
Width screen.  The screen is very similar to the length screen, but has a “W” in the lower left. 

 
 
 
Enter the Width in the same manner as you entered the length using the “Min/Max – Up” and “Next 
Dgt” buttons.  When complete you will press “Enter” briefly to accept this value. 
 



The meter will now enter a 20 second countdown, allowing you time to position the air vane in front of 
the opening to be measured.  The screen below will be displayed. 
 

 
Note: If you wish to skip this wait period, press the “Record/Start” key. 
 
After the 20 second countdown, the meter will enter a 60 second average sample period.  The 
immediate air volume is displayed as measurements are made, with the meter displaying an average at 
the end of the 60 seconds.  During the sample time, the following screen will be displayed. 
 

 
 
 
After the sample is complete, the meter will display the average volume from your test area.  To 
continue on to the next register, press “ENTER” briefly, then move to the proper entrance method as 
described above.  The value last entered will be saved to reduce the time required to measure air 
volume on multiple outlets that have the same characteristics. 
 
Total Volume 
At the end of a test, the Min/Max button can be pressed to display a total of all measurements made 
since entering this mode.  The label “Total Volume” is shown under this button.  The display will show 
total volume with a number in the upper left corner of the display.  This number indicates the number 
of air outlets that have been measured, and that are being used for a total average volume.  To return to 
the last volume measurement press the “HOLD” button (indicated with Last Volume in text under the 
button. 
 
 


