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Course Description

This overview will cover a variety of topics including understanding the 

different types of instruments used for air velocity/airflow measurement, 

best practices for properly selecting and using them, developing air 

velocity/airflow correction factors for various applications, and proper 

application of the AABC standards for air velocity/airflow measurement, 

including the data and information to be reported.



Learning Objectives

1. Understand the different types instruments used for air velocity/airflow 

measurement (thermal anemometers, rotating vane anemometers, flow 

hoods, etc.).

2. Understand industry best practice for the proper use and selection of air 

velocity/airflow measurement instruments.

3. Understand the development of air velocity/airflow correction factors for 

various applications.

4. Understand the proper application of the AABC standards for air 

velocity/airflow measurement, including the data and information required to 

be reported.



Types of Instrumentation
Thermal Anemometer

A thermal anemometer uses 

a heated probe element that 

is inserted into an airstream. 

Air speed can then be 

inferred from the heating 

power necessary to 

maintain the probe at a 

temperature elevation. This 

power should be some way 

proportional to air speed.



Types of Instrumentation
Mechanical Rotating Vane Anemometer

The mechanical rotating 

vane utilizes a revolution 

counter that is engineered 

and calibrated to read air 

velocity directly in feet of air. 

(Sometimes referred to as 

intrinsically safe).



Types of Instrumentation
Digital Rotating Vane Anemometer

The rotating vane is 

sensed by a magnetic 

or optical pickup and 

the signal is converted 

to a direct FPM.



Types of Instrumentation
Velocity Grid/Matrix

The velocity grid/matrix 

uses a Digital Micro-

manometer to convert 

the pressure 

measurement across 

the grid/matrix to a FPM 

measurement.



Types of Instrumentation
Airfoil/Airflow Probe

The airfoil/airflow probe uses a 

Digital Micro-manometer to 

convert the pressure 

measurement across the 

airfoil/airflow probe to a FPM 

measurement. The airfoil/probe 

amplifies the velocity pressure 

signal for increased sensitivity at 

low velocities.

The lee side pressure port is not 

equivalent to the static pressure 

port of a pitot tube.



Types of Instrumentation
Pitot Tube

The pitot tube senses the total 

pressure and static pressure in 

the duct or plenum.  It is a double 

wall tube, the inner tube senses 

total pressure and the outer tube 

senses static pressure.  The 

difference between the two is the 

velocity pressure.  The velocity 

pressure is converted to velocity 

in FPM.  The pitot tube is used 

with a Digital Micro-manometer or 

Inclined Manometer.



Types of Instrumentation
Flow Hood/Capture Hood

The flow hood/capture hood 

directs the airflow across the flow 

sensing grid/matrix.  The 

grid/matrix senses the total 

pressure and the static pressure 

which are combined to a single 

differential pressure.  This 

differential pressure is transmitted 

to the digital micro-manometer for 

conversion to a direct airflow 

readout.  There are various sizes 

to accommodate the variety of 

outlets/inlets.  By definition the 

Flow Hood is a proportioning 

device.



Types of Instrumentation
Typical 

Specification

Thermal 

Anemometer

Mechanical 

Rotating

Vane 

Anemometer

Digital 

Rotating

Vane 

Anemometer

Velocity 

Grid/Matrix

Airfoil -

Airflow 

Probe

Pitot Tube Flow Hood –

Capture 

Hood

Measurement 

Range

0 FPM to 

6000 FPM

200 FPM to 

10,000 FPM

50 FPM to 

6000 FPM

25 FPM to 

2500 FPM

25 FPM to 

5000 FPM

50 FPM to 

8000 FPM

25 CFM to 

2500 CFM 

(1500 CFM 

exhaust)

Temp Range 40°F to 113°F 40°F to 113°F 40°F to 140°F 40°F to 140°F 40°F to 140°F 40°F to 140°F

Accuracy ±5% of 

reading or ±5 

FPM 

whichever is 

greater

±1% of 

reading or ±4 

FPM 

whichever is 

greater

±3% of 

reading ±7 

FPM

±3% of 

reading ±7 

FPM

±3% of 

reading ±7 

FPM

±3% of 

reading ±7 

CFM

Airflow 

Direction

Reports 

positive in

both 

directions

Vane will 

rotate 

backwards

Vane will 

rotate 

backwards

Micro-

manometer 

will report 

negative 

value

Micro-

manometer 

will report 

negative 

value

Micro-

manometer 

will report a

“Neg Pitot” or 

“Error”

Micro-

manometer 

will report 

negative 

value

Applications Face velocity 

(grill,

lab/kitchen 

hood, filter, 

coil); 

traverse; 

point air 

velocity

Face velocity 

(grill,

lab/kitchen 

hood, filter, 

coil)

Face velocity 

(grill,

lab/kitchen 

hood, filter, 

coil)

Face velocity 

(grill,

lab/kitchen 

hood, filter, 

coil)

Face velocity 

(grill,

lab/kitchen 

hood, filter, 

coil); 

traverse; 

point air 

velocity; low 

velocities

Duct 

Traverse; 

plenum 

traverse

Diffuser, 

Outlet, Grill, 

etc.

- Typical specifications for various manufacturers are noted.  Consult individual manufacturer for specific technical data.

- Location of instrument within airstream, velocity profile and application of instrumentation will affect velocity measurement.



Manometers

Fluid Filled Electronic



Manometers

 Standard air conditions (Sea Level)

 Barometric Pressure = 29.92 in. Hg

 Temperature = 70°F

 TAB density corrections shall be made when temps are 

greater than or less than 30°F of standard air or altitude 

is greater than 2000 ft above sea level.

 Rule of Thumb

 2% correction for each 1000 ft above sea level

 1% correction for each 10°F above or below 70°F



Proper Instrument Application

 Goal - Accurate and 

Repeatable 

Measurements

 Requires:
 Proper use of 

instrumentation.

 Understanding instrument 

operation & limitations.

 System design/operation.

 Good velocity profile.



Proper Instrument Application
Good Velocity Profile



Duct Traverse

 The primary/preferred airflow measurement method 

is a duct traverse.

 Ideal traverse plane: AABC, AMCA & ASHRAE all 

identify the ideal traverse plane as 
 For round duct: 2 ½ diameters from condition (discharge, elbow, etc.) 

for up to 2500 fpm.  Add 1 diameter for each additional 100 fpm.

 For rectangular duct: EL= (4a*b/π)0.5 , where “a” & “b” are the duct 

dimensions.

 Accuracy of the traverse is better at 1000 fpm or above.



Example:
 10,000 cfm, 30” x 20” duct, 

2400 fpm

 EL= (4a*b/π)0.5 =27.6”
2 ½ * 27.6” = 69.1”

 69.1” (~ 6’) straight duct 
required

Duct Traverse



Air Velocity/Flow Measurement Challenges



Air Velocity/Flow Measurement Challenges

 Select the instrumentation that will provide the 

most accurate and repeatable measurement.

 Understand the system to be tested.

 Understand the proper use/limitations of 

instrumentation.
 Thermal anemometer does not report a negative measurement

 What area do you use for free area to calculate the CFM?

 What is the velocity profile of the outlet/inlet (Jet Velocities)?

 Experience and knowledge with testing conditions & instrumentation is 

key.

 Refer to the Owners’ Manual for instrumentation and equipment 

information!!!!



Air Velocity/Flow Measurement

Face Velocities

 Always rely on a duct traverse if at all possible.  A duct traverse 

can still be performed if an ideal traverse plane is not available, 

use good judgement and past experience to evaluate the data.

 If face velocity reading of filters, coils, kitchen/lab hoods, etc. are 

to be utilized then the development of a “Flow Factor (Ff), 

Correction Factor (Cf) or Velocity Factor (Kv)” is required.



Air Velocity/Flow Measurement Options

Face Velocities
Shortridge Instruments, Inc. Operating Instructions



Air Velocity/Flow Measurement Options

Face Velocities
Mechanical Rotating Vane Anemometer



Flow/Correction Factors



Air Velocity/Flow Measurement Options

The Flow Hood
The Flow Hood may require the development and use of correction factors when used on 

swirl diffusers, or on other types of diffusers with uneven air throw. The Flow Hood may 

not be appropriate for use on small supply outlets at high jet velocities or “nozzle” type 

outlets. These outlets cause an extreme concentration of air velocity on portions of the 

flow sensing grid.  The Flow Hood readings may be inaccurate under such conditions. 

Consideration must be given to other system components, such as may be encountered 

on some single supply air outlet applications, where the Flowhood’s slight backpressure

may directly affect fan performance.  (Shortridge Instruments, Inc. Operating Instructions)



Flow/Correction Factors
AABC National Standards 7th Edition



Flow/Correction Factors
14”x6” Duct Mounted Supply Grille

Tech Instrument Grille Size Vel – FPM CFM Ff – Cf - Kv

Cowden RV 14x6 662 226 0.34

Shoesmith RV 14x6 666 226 0.34

Cowden Vel 14x6 647 226 0.35

Fowler Vel 14x6 629 226 0.36

Pitot Tube Duct Traverse measured 226 CFM

Ff-Cf-Kv = 226 CFM / Vel – FPM

Manufacturer’s Data:

Nominal Duct Area=0.58 Ft²

45° Deflection Area Correction (AC)=0.63

Actual Grill Free Area = 0.37



Flow/Correction Factors
Nozzle Diffuser

Ff = 0.088 Ff = 0.081 Ff = 0.054Ff = 0.051

Deflection % Open RV – FPM Traverse 

CFM

Ff-Cv-Kv

0° 100 1284 113 0.088

38° 100 1272 103 0.081

0° 50 980 50 0.051

38° 50 963 52 0.054



Flow/Correction Factors
Multiple Duct Mounted Supply Grille

 What are your options?



Flow/Correction Factors
Flow Hood

Instrument Outlet Size Hood CFM CFM Ff – Cf - Kv

2’ x 2’ Hood 1”x4’ 216 (2 Readings) 201 0.93

2’ x 4’ Hood 1”x4’ 219 201 0.92

1’ x 4’ Hood 1”x4’ 173 201 1.16

Pitot Tube Duct Traverse measured 201CFM

Ff-Cf-Kv = 201 CFM / Hood CFM



Flow/Correction Factors
Summary

 Review:
 The fan system (VAV, CV, single fan, etc).

 Type of outlet/inlet (How are deflection vanes set?)

 Installation of ductwork & outlet/inlet (velocity profile).

 Select proper instrument.

 Experience, knowledge and “daily use” of the 

instruments allows for the best evaluation of the data 

obtained. Don’t get a number just to report a number.

 Develop the proper “Ff-Cv-Kv” and note in the report 

how it was developed.
 What does an electronic micro-manometer do?  It has built in “Factors” 

for different modes of operation based on laboratory testing.



THANK YOU!!

This concludes:

Proper Use of Airflow/Air Velocity Measuring 

Instrumentation
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