Automatic control of air
curtains with CHIPS
technology
In a time of far-reaching automation, air curtains cannot be forgotten. The question
is, though, how do you control a product whose use not only depends on how it is
configured, but also on the conditions under which it is used?
This article describes CHIPS technology as the latest development in the automation of air curtains above an open doorway. With this technology, an automatically
controlled air curtain has the highest separation efficiency and a low energy use
and it also provides optimum comfort under varying conditions without the need
to manually adjust the air curtain.
Ir. B.E. Cremers, (Biddle bv – Kootstertille, The Netherlands)
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Operation of an optimum
air curtain
In a doorway without an air curtain, there is a
flow of air, often in two directions, as a result of
the temperature difference between the interior
and the exterior (see figure 1a). The warm air
escapes to the outside at the top of the door
opening, resulting in a loss of energy. The air
that escapes is then replaced by cold outside
air, while, at the same time, more cold air may
enter as a result of the reduced pressure in the
building, creating a draught.
An air curtain is a climate-technical product
that is used to reduce the undesirable effects
of an open doorway. An optimally configured
air curtain (see figure 1b) draws in inside air and
discharges it back into the building, resulting
in a reduction in energy use. There is also no
draught, because any outside air that enters
the room is heated. The discharged air is heated
inside the unit by a hot water system,
- Figure 1: Graphical representation of the air
flow in a doorway:
a) without an air curtain
b) with an air curtain

electricity, a heat pump or a combination of
these technologies.

Automatically controlled
air curtain
A practical use of an automatically controlled
air curtain is in a shop doorway (see figure 2).
In contrast to manually adjustable air curtains,
the strength and the heat of an automatically
controlled air curtain are not determined by the
user, but by intelligent software through the use
of sensors. The air curtain can be turned on or
off with a door contact switch or a timer
connected to a control panel.
The outside temperature sensor and the air
curtain’s integrated sensors provide information about the conditions for which the air
curtain must provide a solution. The up-to-date
information concerning the surroundings and
the air curtain’s settings are immediately and
continuously used by the software to ensure
that the air curtain is always configured correctly. As a result, an automatically controlled
air curtain gives long-lasting, high separation
efficiency, has a low energy use and offers
optimum comfort.

Air curtain situation
diagram
To better describe the CHIPS technology, it
is important to know the flow pattern in a
doorway for the various settings of a (manually adjustable) air curtain. Figure 3 shows
these patterns.
If the strength is too low (situations 1, 2 and
3), then the air flow will not reach the floor.
Hot air will be lost to the outside and cold air
will continue to enter the building unhindered. If the strength is too high (situations
7, 8 and 9), then the air flow will collide with
the floor. Some of the air from the air curtain
will escape to the outside, which will result
in reduced separation efficiency (also see publications [2-5]).
An air curtain’s strength must be exactly
sufficient for the air flow to reach the floor
(situations 4, 5 and 6), so that the separation
efficiency remains high and the air curtain’s
heating fully benefits the interior climate.
Once the air velocity has been set correctly,
the air temperature must be altered to meet
the conditions in order to produce the highest
level of comfort in the building (situation 5).
An air curtain with CHIPS technology will continuously adjust its settings to the measured
conditions in order to maintain the optimum
position in the situation diagram at all times

(see red arrows). For the sake of comparison,
a control diagram of an air curtain without
CHIPS technology is also shown, where the
strength and the heating are controlled at
the same time by altering the fan speed. Fan
speed control will work according to the dotted black lines in the situation diagram.

The disadvantages of this system are explained using two examples.
The first example is an air curtain as shown by
situation 4. The air curtain reaches the floor
but the air is not warm enough, so the interior
space is cold.
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Figure 2: An automatically controlled air curtain above a shop doorway.
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CHIPS technology
The technology behind an automatically controlled air curtain is called CHIPS technology:
Corrective Heating and Impulse Prediction
System. The technology is based on the fact
that the air curtain’s strength and heating are
controlled separately depending on the
(varying) conditions in an open doorway. This
can best be explained with an example.
If there is a high negative pressure in the
building, the air curtain must provide a high
strength for the air flow to reach the floor and
a high temperature to heat the incoming air.
As the negative pressure gradually reduces,
the air curtain needs to produce less heat and
it can discharge the air at a lower strength
for it to still reach the floor. However, the
strength and the temperature must not be
reduced by the same amount, because if there
is no longer a negative pressure, the air must
still be discharged at a certain strength for it
to reach the floor, whilst the heating of the
air curtain can be reduced to almost zero. It is,
therefore, extremely important to always know
the air curtain’s settings and the conditions under which it is operating. The strength and the
heating must be adjusted independently from
each other based on the changing conditions. A
further explanation of an air curtain’s strength
and heating is given in publication [1].
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Figure 3: Situation diagram of an air curtain based on strength and heating of an air
		
curtain. Fan speed control is indicated by the black dotted line and automatic
		
control with CHIPS technology is indicated by the red arrows.
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In the winter of 2008-2009, an air curtain
with CHIPS technology was tested in a bank
in France. The air curtain was fitted above a
sliding door which led to a vestibule with cash
dispensers. During office hours, the vestibule
had an open connection to the bank’s offices
located behind the vestibule. It was a type
CA M-150 air curtain and the door was 2.40
metres high and 1.50 metres wide.
The situation was monitored with registration
equipment and every sixty seconds, information concerning the interior and exterior temperatures was recorded, as well as
information concerning the air curtain, such
as the fan speed and the temperature of the
discharged air. This information was used to
produce an overview of the heat provided by
the air curtain and the resulting interior
climate for the entire measurement period
from 17th December 2008 to 19th January
2009. Figure 4 shows the last two weeks of
2008. The outside temperature (blue line)
shows the average daytime temperature
which increases during the first part of the
period shown and falls during the second
part. Furthermore, there is also often a daily
variation, usually with cold temperatures in
the morning and warmer temperatures in
the afternoon. The air curtain’s (automatically controlled) fan speed (1 to 4, black line)
shows that on colder days, the air curtain had
a high fan speed. The setting also varied du
ring the day. Often, the fan speed was higher
at the start of the day and it was reduced later
in the afternoon. With manual control, the air
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With fan speed control, the strength and the
heating are both increased, which results in a
reasonably comfortable interior climate, but
also in a lot of heat loss via the floor
(situation 8, unnecessary loss of heat).
The second example is an air curtain as shown
by situation 6. The air curtain reaches the
floor with more heat than is necessary for a
comfortable interior climate. With fan speed
control, the strength and the heat are both
reduced, risking a situation where the air
curtain no longer reaches the floor (situation
2, large loss of heat, but also a draught over
the floor). It is clear that an air curtain that is
fully manually adjustable can achieve all the
examples in the situation diagram, depending
on the user’s attentiveness and his experience
in adjusting an air curtain. However, a user
should not have to preoccupy himself with
ensuring the correct climate separation and
comfort. An air curtain with CHIPS tech
nology will, therefore, save a lot of money
and effort.

Figure 4: Results of an automatically controlled air curtain with CHIPS technology

curtain would probably remain in the high
setting for the entire day! The air curtain’s
heating capacity (red line) shows a high
heat output for a few minutes at the start
of the day to bring the room to the desired
temperature after the night. Once the room
had reached the desired temperature, the
heat output was reduced to a level necessary
to warm the incoming cold air. A number of
times during the afternoon, no heat at all was
required to keep the inside temperature at a
comfortable level. This is a clear case of saving
energy! Furthermore, with a fan speed control
system (joint strength and heat adjustment),
the strength would also have been reduced
to zero and the air flow would then no longer
have reached the floor.
The result of the automatically controlled air
curtain was a constant inside temperature
above a certain preset temperature. The temperature at the floor (green line) was mainly
between 19.5° C and 20.5° C for a variation
in the outside temperature of between 2° C
and 14° C. There was an increase in floor temperature on a number of afternoons. Further
examination of the relevant weather data
showed that this was due to sunlight entering
the vestibule, which raised the temperature in
the vestibule to 23° C to 25° C. The air curtain
quickly reacted by reducing the heat output
(not the strength).
In order to compare the energy used by an
automatically controlled air curtain to the
energy use of the usual control methods, it is
necessary to make an assumption concerning
the power used by the usual control methods.
The heating level when opening the door in
the morning may be assumed, but this would
probably give an overestimation of the energy
used, because an air curtain with a manually
adjustable air curtain or an air curtain with a
two-phase thermostat is reduced during the
course of the day. Together with the client,

we assumed an average fan speed of 2 and a
discharge temperature of 35° C, which results
in an average heat output of 6.9 kW. The
measurement data showed that the average
capacity of an air curtain with CHIPS tech
nology was 1.5 kW over the measurement
period. This is a saving of 75% on the output
provided by the air curtain with a guaranteed
comfortable interior climate.

Conclusions
This article describes CHIPS technology as
the latest development in fully automatically controlling air curtains under varying
interior and exterior conditions. A practical
test showed that energy savings of 75% can
be achieved in the winter, whilst the comfort
in the building remains optimal.
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What is ‘automatic’?
The air curtain with CHIPS technology is fully automatic. This means that, after installation, the user no longer has to think
about what the optimum setting is for high separation efficiency, low energy use and optimum comfort. A number of automatic
control methods are described below. These control methods are dealt with in increasing order of energy savings and comfort.

5a

A door switch or a timer ensures that the air curtain’s strength and, therefore, also the heating are reduced to zero when the door is closed or
during certain periods (see figure 5a). This can provide an initial saving, because the air curtain is not used when it is not needed.

5b

It is better to not only reduce the strength to zero, but also the heating when it is not needed, such as when a room thermostat reaches the
desired temperature (see figure 5b). This can lead to further savings.

5c

Fan speed control will set the strength and the heating- linked to each other - based on, for example, a two-phase thermostat. If a certain preset
temperature is exceeded, the air curtain’s strength and heating are reduced. If a second, higher, temperature is then exceeded, the air curtain
is turned off (see figure 5c) This is a type of automatic control which can lead to further savings, but unfortunately also has the disadvantage
described with the situation diagrams (collision with the floor or not reaching the floor).

5d

With an air curtain with CHIPS technology, the strength and the heating are controlled independently from each other according to the actual
need (see figure 5d).The technology guarantees that the air curtain’s air flow reaches the floor (high separation efficiency), even when the
conditions vary greatly, with as low a heat output as possible (low energy use) and a constant, comfortable interior climate.

Figure 5: Example of how the strength (blue) and heat (red) varies throughout the day for an automatic air curtain.
a) On/Off control with door switch or timer. b) Heat on/off control with room thermostat.
c) Fan speed control with two-phase thermostat. d) CHIPS technology.

Biddle bv
P.O. Box 15
NL-9288 ZG Kootstertille
The Netherlands
e-mail export@biddle.nl
www.biddle.info

