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(57) Abrégé/Abstract:

The present application provides a volumetric flow controller, in particular for air conditioning and ventilation systems. The controller
displaces a control flap that is adjustably supported in the interior of a flow channel. The controller comprises a differential pressure
sensor for measuring a pressure difference prevailing in the flow channel; a control unit that adjusts the control flap depending on
the pressure measured by the pressure sensor for adjusting a target volumetric flow in the flow channel; a first operating element
for selecting one of a plurality of parameters, and a second operating element for adjusting the value of the respective selected
parameter; and a display for displaying the value of the parameters. The first operating element can be used for advancing the
respective displayed parameter. Further, a scale with the selectable parameters can be associated with the display, which can
include markings of the various parameters.
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Abstract

The present application provides a volumetric flow
controller, in particular for air conditioning and
ventilation systems. The controller displaces a control
flap that is adjustably supported in the interior of a flow
channel. The controller comprises a differential pressure
sensor for measuring a pressure difference prevailing 1in
the flow channel; a control unit that adjusts the control
flap depending on the pressure measured by the pressure
sensor for adjusting a target volumetric flow in the flow
channel; a first operating element for selecting one of a
plurality of parameters, and a second operating element for
adjusting the value of the respective selected parameter;
and a display for displaying the value of the parameters.
The first operating element can be used for advancing the
respective displayed parameter. Further, a scale with the
selectable parameters can be associated with the display,

which can include markings of the various parameters.
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English Translation of PCT/EP2017/066483

Volumetric Flow Controller

The present invention relates to a volumetric flow
controller, 1in particular for air conditioning and
ventilation systems, for displacing a control flap that
is pivotably supported in the interior of a flow
channel, comprising a differential pressure sensor for
measuring a pressure difference prevailing in the flow
channel, a control unit that displaces the control flap
to adjust a target volumetric flow in the flow channel
depending on the pressure measured by the pressure
sensor, a first operating element for selecting one of
a plurality of parameters, in particular control and
configuration parameters, a second operating element
for adjusting the wvalue of the respective selected
parameter, and a display for displaying the wvalue of

the respective selected parameter.

Such a volumetric flow controller for adjusting a
volumetric flow through a flow channel in an air
conditioning and ventilation system is knéwn for
example from EP 1 950 508 AZ2.

Such volumetric flow controllers are an important
element of modern ventilation technology. They enable
entire Dbuildings or even only single rooms to Dbe
supplied with defined amounts of air by measuring,
analyzing and regulating the air flows of the room air
supply. A pressure difference in the flow channel 1is
determined by means of a differential pressure sensor
and an actual value is determined therefrom. Said wvalue
is compared with a stored target wvalue in a controller.
In the case of a deviation, the controller adjusts a

control flap provided in the flow channel in order to
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set the volumetric flow accordingly between a minimum
and a maximum permissible volumetric flow. In this
case, the differential pressure sensor can be designed
as a dynamic flow sensor or as a static pressure
sensor. In both cases, height-independent VAV control
should be ©possible. This is achieved with the
simultaneous use of a further pressure sensor for
determining the  barometric air pressure ‘of the
surroundings. The differential pressure sensor provides
a corrected signal proportional to the air speed in the

flow channel.

The volumetric flow controller known from EP 1 950 508
A2 comprises a rotary switch as a first operating
element for selecting one of a plurality of control
and/or configuration parameters and a rotary knob as a
second operating element for adijusting the value of the
respective selected parameter. The currently set value
of the parameter selected with the rotary switch 1is
displayed on a display. A target parameter is selected
by adjusting the rotary switch (parameter switch), for
example using an externally applied scale, the value of
said parameter being adjusted with the rotary knob

(setting potentiometer or editing switch).

In the case of the volumetric flow controller known
from DE 20 2004 010 819 Ul, two potentiometers are
provided for setting the minimum and maximum
permissible volumetric flows. Using an externally
applied scale, the minimum and maximum volumetric flows
can be set without problems by means of a potentiometer
in each case. The input of further control parameters
(for example “maximum measurement range”, normal or
inverse direction of rotation of the control flap,
etc.) and the display of the control drive data are
carried out with a separate control part that 1is

connected to the volumetric flow controller.

In the case of the volumetric flow controller known

from US 5,161,100, a switch is provided for setting
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each of the control parameters of a PI controller
(proportional component, integration time). Further
functions are the selection of configuration parameters

that can be varied by the aforementioned switch.

By contrast, it is the object of the present invention
to further simplify the operation of a volumetric flow

and pressure controller of the aforementioned type.

This object is achieved according to the invention with
the first operating element 1in the form of a push
button, a touch-sensitive switch, a touch-sensitive
control panel or a contactless operating element for
advancing the respective parameter or parameter value

displayed in the display.

According to the invention, by pressing the push
button, by touching the touch-sensitive switch or
control panel or by a contactless wiping or stroking
gesture in front of the contactless operating element,
the respective parameter or parameter value displayed
in the display is advanced. If the target parameter 1is
selected, the value thereof is adjusted with the second
operating element. The editing is thus carried out by
displacing the second operating element from its

current position.

Particularly preferably, a scale with the selectable
parameters is associated with the display and a marking
that can be advanced along the scale by actuating the
first operating element 1is displayed in the display,
which indicates the respective displayed parameter on
the scale. For the wvarious control and configuration
parameters, the display is used to display the function
and the current value, so that the operating elements
themselves do not require a scale applied to the

exterior of the housing.
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Control parameters can for example be:

Vmin: minimum permissible volumetric flow in %
in relation to Vnom or in units of 1/s
or m3/h or cfm

Vmax : maximum permissible volumetric flow in %
in relation to Vnom or in units of 1/s
or m3/h or cfm

vnom: maximum measurement range/OEM-specific
value, according to the used VAV box
type or in units of 1/s or m3/h or cfm

Mode : type of operation: 0...10v/2...10V,
normal or Iinverse direction of rotation
of the control flap, configuration of
optionally present sensor inputs, etc.

Active Flow: current volumetric flow in % in relation
to Vnom or in units of 1/s or m3/h or

cfm.

Configuration parameters can for example be:

Adr: communications parameters, such as for
example address, speed, etc.

Test: test functions that can be carried out
independently of the external signals,

in particular Vmin, Vmax, OFF, ON, etc.

Advantageously, the second operating element is
implemented as a continuously rotatable rotary Kknob
(for example an incremental encoder) for adjusting the

value of the respective displayed parameter.

Further advantages of the invention are revealed by the
description and the figures. Likewise, the
aforementioned features‘ and the features yeﬁ to be
mentioned are each used on their own or in any
combination. The shown and described embodiment is not
to be considered as an exhaustive list, but rather has
an exemplary character for the description of the

invention. In the figures:
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Fig. 1 shows the top view of the volumetric flow
controller according to the invention; and
Fig. 2 shows schematically the inner workings of the

volumetric flow controller of Fig. 1.

The volumetric flow controller 1 shown in Figs. 1 and 2
is used for adjusting a volumetric flow 1in air
conditioning and ventilation systems by means of a
control flap 2 that 1is pivotably supported in the

interior of a flow channel 3.

For this purpose, the volumetric flow controller 1
comprises an actuating drive 4 for pivoting the control
flap 2, a differential pressure sensor 5 for measuring
a pressure difference prevailing in the flow channel 3
and a control unit 6 that displaces the actuating drive
4 depending on the pressure in the flow channel 3
measured by the differential pressure sensor 5 to set a
target pressure difference stored in the control unit

6, i.e. a target volumetric flow.

Furthermore, the volumetric flow controller 1 cbmprises
a first operating element (parameter switch) 7 for
selecting one of several control and/or configuration
parameters 8a-8h of the control unit 6 and a second
operating element 9 for adjusting the wvalue of the
respective selected parameter, as well as a display 10
for displaying the currently set value of the
respective selected parameter. The display comprises
background illumination to markedly improve legibility
in dark surroundings. For this purpose, the contrast

and the brightness can be optionally adjusted.

The first operating element 7 is used for advancing the
respective parameter or the parameter value thereof
displayed in the display 10, and can for example be
implemented as a self-restoring push button, as shown
in Fig. 2, or as a touch-sensitive switch or touch-
sensitive control panel. The second operating element 9

can, as shown in Fig. 2, be implemented as a
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continuously rotatable rotary knob (setting
potentiometer or editing switch) for adjusting the
value of the respective displayed parameter.

Alternatively, said operating elements 7, 9 can also be
implemented entirely contactlessly in order to advance
the respective parameter displayed in the display 10
contactlessly, for example by wiping and stroking

gestures, or to adjust the parameter value.

In addition to the display 10, there is a scale 11 with
the selectable parameters 8a-8h. A marking 12, here
only by way of example a dot, is displayed in the
display 10, which is advanced along the scale 11 by
actuating the first operating element 7 and in doing so
indicates the respective displayed parameter on the
scale 11. In the exemplary embodiment shown, the scale
comprises at least the control parameters Vmin, Vmax,
Vnom, Mode, Active Flow and the configuration

parameters Adr, Test.

The dot 12 is displayed in the display 10 by the first
press of the push button 7, or is advanced by further
pressing. The respective selected parameter 8a-8h is
displayed on the scale 11 using the dot 12. If the
target parameter is selected, the wvalue thereof 1is
adjusted by turning the rotary knob 9. The acquisition
of the value in the control unit 6 1is carried out by
advancing to a new parameter within 10 s. If no value
is acquired, after 10 s the currently valid parameter

value is displayed in the display 10 again.

Furthermore, there 1is a diagnostic socket 13 for
programming the control unit 6, even in the case of a
non power supplied volumetric flow controller 1.
Disconnecting a gearbox 14 allows the manual adjustment
of the flap position and deactivates the control loop.
A light emitting diocde 15 transmits the current state
of the control unit 6, for example voltage supply

present, actual value = target value, etc.
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What is claimed is:

A volumetric flow controller for displacing a
control flap that is adjustably supported in the
interior of a flow channel, comprising:

a differential pressure sensor for measuring a
pressure difference prevailing in the flow
channel,

a control unit that adjusts the control flap
depending on the pressure measured by the pressure
sensor for adjusting a target volumetric flow in
the flow channel,

a first operating element for selecting one of a
plurality of parameters, and a second operating
element for adjusting the value of the respective
selected parameter, and

a display for displaying the currently set value
of the respective selected parameter,
characterized in that

the first operating element is a push button, a
touch-sensitive switch, a touch-sensitive
operating panel or a contactless operating element
for advancing the respective parameter displayed
in the display, and

a scale with the selectable parameters is located
next to the display and that a marking that can be
advanced along the scale by actuation of the first
operating element and that indicates the
respective displayed parameter on the scale is

displayed in the display.

The volumetric flow controller of claim 1, for an

air conditioning or ventilation system.

The volumetric flow controller of claim 1 or 2,
wherein the first operating element is for

selecting control and/or configuration parameters.

Date Regue/Date Received 2021-02-22



4, The volumetric flow controller as claimed in any
one of claims 1 to 3, characterized in that the
parameters are at least one of minimum permissible
volumetric flow, maximum permissible volumetric

5 flow, maximum measurement range, operating type
mode, active flow, operating type, communications

parameter, test function, and configuration.

5. The volumetric flow controller as claimed in any
10 one of claims 1 to 4, characterized in that the
second operating element is implemented as a
continuously rotatable rotary knob for adjusting

the value of the respective displayed parameter.

15 6. The volumetric flow controller as claimed in any
one of claims 1 to 5, characterized in that the
volumetric flow controller comprises an actuating

drive for pivoting the control flap.

Date Regue/Date Received 2021-02-22
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