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Application Manual for Air Curtains

1. Purpose

The purpose of this application guide is to familiarize the 
reader with air curtain unit (ACU) technology.

2. Scope

This document covers ACU theory, components, construc-
tion, testing and certification of ratings, applications, benefits, 
selection, purchase, installation, service and maintenance.

3. Definitions - Units of Measure - Symbols

3.1 Definitions

3.1.1 Air curtain (airstream)
A directionally-controlled air curtain, moving across the 
entire height and width of an opening, which reduces the 
infiltration or transfer of air from one side of the opening to 
the other and/or inhibits flying insects, dust or debris from 
passing through. For the purposes of this publication, “air 
curtain” and “airstream” are synonymous.

3.1.2 Air curtain depth
The air curtain dimension perpendicular to both the direc-
tion of airflow and the air curtain width; the short dimension 
of the air curtain.

3.1.3 Air curtain width
The air curtain dimension perpendicular to both the direc-
tion of airflow and the air curtain depth; the long dimension 
of the air curtain.

3.1.4 Air curtain unit (ACU)
An air moving device that produces an air curtain.

3.1.5 Air discharge nozzle
A component or assembly, which may include adjustable 
vanes in the ACU, that directs and controls the air curtain.

3.1.6 Air discharge nozzle depth (Nd)
The inside dimension perpendicular to both the direction of 
airflow and the air curtain width.

3.1.7 Air discharge nozzle width (Nw)
The inside dimension perpendicular to both the direction of 
airflow and the nozzle depth.

3.1.8 Air discharge angle (q)
The angle between the plane of the protected opening and 
the direction in which the air curtain leaves the discharge.

3.1.9 Psychrometrics (From ANSI/AMCA 210)

3.1.9.1 Dry-bulb temperature (td)
The air temperature measured by a dry temperature sensor.

3.1.9.2 Wet-bulb temperature (tw)
The temperature measured by a temperature sensor cov-
ered by a water-moistened wick and exposed to air in 
motion.  When properly measured, it is a close approxima-
tion of the temperature of adiabatic saturation.

3.1.9.3 Wet-bulb depression
The difference between the dry-bulb and wet-bulb tempera-
tures at the same location.

3.1.9.4 Stagnation (total) temperature
Stagnation (total) temperature is the temperature which 
exists by virtue of the internal and kinetic energy of the air. 
If the air is at rest, the total temperature will equal the stat-
ic temperature.

3.1.9.5 Static temperature
Static temperature is the temperature which exists by virtue 
of the internal energy of the air only. If a portion of the inter-
nal energy is converted into kinetic energy, the static tem-
perature will be decreased accordingly.

3.1.9.6 Air density (r)
Air density is the mass per unit volume of the air.

3.1.9.7 Standard air
Air with a density of 1.2 kg/m3 (0.075 lbm/ft3), a ratio of spe-
cific heats of 1.4, a viscosity of 1.8185 × 10-5 Pa•s (1.222 × 
10-5 lbm/ft•s). Air at 20 °C (68 °F) temperature, 50% relative 
humidity, and 101.3207 kPa (29.92 in. Hg) barometric pres-
sure has these properties, approximately.

3.1.10 Pressure and head

3.1.10.1 Pressure
Force per unit area.

3.1.10.2 Absolute pressure
The value of a pressure when the datum pressure is abso-
lute zero. It is always positive.

3.1.10.3 Barometric pressure (pb)
The absolute pressure exerted by the atmosphere.

3.1.10.4 Gauge pressure
The value of a pressure when the datum pressure is the 
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barometric pressure at the point of measurement. It may be 
positive or negative.

3.1.10.5 Velocity pressure (Pv)
The portion of the air pressure which exists by virtue of the 
rate of motion only. It is always positive.

3.1.10.6 Static pressure (Ps)
That portion of the air pressure which exists by virtue of the 
degree of compression only. If expressed as gauge pres-
sure, it may be positive or negative.

3.1.10.7 Total pressure (Pt)
The air pressure which exists by virtue of the degree of com-
pression and the rate of motion. It is the algebraic sum of the 
velocity pressure and the static pressure at a point. Thus, 
if the air is at rest, the total pressure will equal the static 
pressure.

3.1.10.8 Pressure loss
The decrease in total pressure due to friction and turbulence.

3.1.11 Air curtain unit performance variables

3.1.11.1 Unit airflow rate (volume) (Q)
The airflow volume which leaves the discharge nozzle, at 
standard air conditions, as measured in accordance with 
ANSI/AMCA 210, and reported in m3/s (cfm).

3.1.11.2 Average outlet air velocity (Va)
The airflow rate produced by the air curtain unit divided by 
the cross sectional area of the discharge nozzle plane at 
free-air delivery.

3.1.11.3 Outlet air velocity uniformity (U)
An indicator of the consistency of air velocities across the air 
curtain width, expressed as a percentage.

3.1.11.4 Air curtain core velocity (Vcx)
The maximum air velocity of the air curtain at point X as 
measured across both the air curtain depth and width at 
specified distances from the discharge nozzle.

3.1.11.5 Air curtain average core velocity (Vca)
An average of air curtain core velocities measured along the 
air curtain width, at specified distances.

3.1.11.6 Air curtain velocity projection
A set of average air curtain core velocities measured along 
the air curtain width at distances specified in ANSI/AMCA 
220.

3.1.11.7 Power rating of the air curtain unit (W)
The amount of energy, expressed in kW, consumed by 
the drive motor(s) of the air curtain unit at free-air delivery.  

3.1.11.8 Air curtain unit efficiency (hac)
The ratio of the ACU air power to the power rating of the 
ACU. This value is based upon total fan efficiency given in 
ANSI/AMCA 210.

3.1.11.9 Air curtain unit target distance
A distance perpendicular to the discharge nozzle depth in 
meters (feet), determined by the sponsor of the test, for the 
purpose of setting up the test.

3.1.11.10 Air power
The useful power delivered to the air. This is proportional to 
the product of the ACU airflow rate and total pressure.

3.1.12 Miscellaneous

3.1.12.1 Point of operation
The relative position on the air curtain performance curve 
corresponding to a particular airflow rate, pressure, power 
and efficiency.

3.1.12.2 Free-air delivery
Free-air delivery is that point of operation where the air cur-
tain unit operates against zero static pressure.

3.1.12.3 Determination
A determination is a complete set of measurements for a 
particular point of operation for the parameter being deter-
mined.  	

3.1.12.4 Test
A series of determinations of various characteristics at a sin-
gle point of operation of an air curtain unit.

3.2 Units of measure 

SI units (The International System of Units - Le Systéme 
International d’Unités) [1] are the primary units employed in 
this publication, with IP units given as the secondary refer-
ence. SI units are based on the fundamental values of the 
International Bureau of Weights and Measures [1], and IP 
values are based on the values of the National Institute of 
Standards and Technology that are, in turn, based upon the 
values of the International Bureau.

3.2.1 Basic units
The unit of length is the meter (m) or millimeter (mm); IP 
units are the foot (ft) or inch (in.). The unit of mass is the 
kilogram (kg); the IP unit is the pound-mass (lbm). The unit 
of time is either the minute (min) or the second (s). The unit 
of temperature is either the kelvin (K) or the degree celsius 
(°C); IP units are the degree rankine (°R) or the degree fahr-
enheit (°F). The unit of force is the newton (N); the IP unit is 
the pound force (lbf).
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