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Proper application

The VAV terminal units are suitable for use in venti-
lation and air conditioning systems. Particular condi-
tions can restrict the functioning capacity and must
be taken into account during the design stage:

¢ Installation and wiring should only be carried out
by specialists. During installation, wiring and
commissioning, the normal rules of site working,
in particular the health and safety regulations must
be complied with.

e Safety transformers must be used.

e For aggressive air, only air terminal units made of
plastic materials should be used after extensive
tests for suitability.

¢ Galvanised sheet steel units must not be installed
in contaminated environments (e.g. acetic acid).

¢ For hazardous areas, only use units with explosion
proof electrical components.

e For protected exterior areas, only use units with
membrane pressure transducers.

¢ Use in aircraft is not allowed.

¢ [f there is a risk of fire due to flammable solids,
the electric equipment must be rated IP 4X (see
VdS 2033 fire safety guidelines or appropriate
regulations).

Area of application

The TROX Compact-controller is a complete control device
designed for VAV air terminal units. The dynamic differential
pressure transducer, damper actuator and electronic con-
trols are combined in one housing.

The control signal input is wired based on the required
operating mode. For variable flow rate control, a suitable
room temperature controller (alternatively, an air quality
controller or similar) or a DDC outstation must be used. The
control signal is 0 to 10 VDC voltage.

Switches or relays are used for constant flow rate control
with 2 set values.

The actual value of the flow rate is output as a standard
linear, electrical signal. The voltage range is 0 to 10 VDC.

e Factory settings are V., = 40 % and V,,, = 80 %.

e Changes of setpoints on site by means of potentiometers.

e Several controllers can be connected to a common room
temperature controller for parallel operation.

e Supply air — extract air tracking control can be provided.

Standard filtration in air-conditioning systems allows the
use of the flow rate controller in the supply air without dust
protection filters. Since a small volume flow is passed
through the transducer in order to measure the flow rate,
the following must be noted:

* With heavy dust load in the room, suitable extract air
filters must be provided.

e |f the air is contaminated with fluff or sticky particles or
contains aggressive media, the TROX Compact-controller
should not be used.

TROX Compact-controllers are used in the air
terminal units of the Easy type as follows.

Technical and acoustic data see relevant leaflet:

TVR-Easy
Leaflet 5/3.5/EN/..

&=
=3

e

TVJ-/TVT-Easy
Leaflet 5/4.1/EN/..

TVZ-/TVA-Easy
Leaflet 5/1.2/EN/..

Design changes reserved - Al rights reserved © TROX GmbH (06/2008) - Leaflet No. EO16NM3
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Description of function

The flow rate is measured using the dynamic differential
pressure principle. The effective pressure (A p,,) from the
differential pressure sensor is based on a partial volume
flow passing through the transducer. The characteristic of
effective pressure is calibrated in the controller to provide a
linear actual value signal.

The actual flow rate can be monitored as the voltage signal
U. The measurement range is factory set to match the unit
size so that the 10 VDC always corresponds to the unit
nominal flow rate (Vyom)-

The required flow rate is set by the room temperature con-
troller or by switch contacts. The controller determines the
set flow rate in accordance with the characteristic shown
opposite and compares this with the actual value. The inte-
gral damper actuator is controlled based on the deviation.
The factory pre-settings of Vi, = 40 % and V.« = 80 % can
be easily readjusted on site.

. V,
Vimax-Set value = —M2 . 100 %
Nom
v Vmin
Vinin-set value = —"-- 100 %
Nom

Control signal range limiting

For settings between V., = 0% and V., = 100 %, the
control signal must be limited in the DDC outstation. In this
case, the full published flow rate range can be used for
future adjustment via the BMS.

Flow rate control

The flow rate controller works independently of the duct
pressure, i.e. the system pressure variations do not result in
flow rate changes. To prevent the flow rate control becom-
ing unstable, a dead band (hysteresis) must be built in
within which the damper blade does not move.

This dead band, coupled with the measuring tolerances,
produces a flow rate deviation as shown opposite. If the
conditions stated in the sales leaflet (e.g. minimum pressure
differential, inlet flow conditions) are not observed, greater
deviations must be expected.
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Variable volume flow

The TROX Compact-controller controls the set flow rate,
between V., and V.., from the control signal. Override to
CLOSED or OPEN is available.

Constant volume flow

By wiring the control signal input terminal w via switch
contacts, constant flow rates V,,;, and V.., and various
override controls can be achieved.

Supply - extract tracking control

With parallel control of the systems, an unacceptable differ-
ence between supply and extract air can occur if the pres-
sure in one duct is too low.

It is therefore preferable to use the actual value signal,
usually that of the supply air, as a control signal for the
slave flow rate controller. If the extract air is not controlled
by the temperature controller (DDC), slave control is also
implemented.

Only ratio control can be implemented with the TROX
Compact-controller, i.e. supply and extract air are always in
the same ratio to each other under all operating conditions.

The flow rate ratio is set as follows at the V,,,,-potentio-
meter of the slave controller.

v, V,
Vax-Set value = ~maxsuep. . ~Nomsupp: , 4gq g

max extr. VNom extr.

With the same unit sizes and flow rates, 100 % is set.



TROX GmbH

Heinrich-Trox-Platz

D-47504 Neukirchen-Viuyn
Telephone +49/28 45/2 02-0
Telefax ~ +49/2845/2 02-2 65
e-mail trox@trox.de
www.troxtechnik.com

Potentiometers

Variable flow rate control
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Flow rate adjustment on site

There are potentiometers for the adjustment of the flow rate
limits. The values can be calculated using the formula on
page 2 or determined from the flow rate scale which is on
each unit.

Flow rate scale
(example for TVR-Easy 200)

TVR-Easy ECETEP  TROXrecui
30 40 50 60 70 80 90 100
% Joefepepeee e e e e e e e e o
31342 T T T T T Y YT [T [ T I I
0 200 400 600 800 1000 1200 1400

R RN RN RN RN NN RN NN
0 50 100 150 200 250 300 350 400

The required flow rates must be adjusted by the customer.
If Vimin is set higher than V., then V., is provided as a
constant flow rate, even if a control signal is transmitted.

If Vimin is set on 0 %, then control is between shut-off and
Vmax- If the control signal falls below 0.1 VDC, the control
damper closes (leakage flow only).

The constant flow rate can be set with the V,;,-potentio-
meter.

The setting of the V,,,-potentiometer is unimportant.

If the flow rate is set by the BMS, the V,,,-potentiometer
must be set at 0% and the V,,,-potentiometer must be set
at 100 %. If the control signal falls below 0.1 VDC, the con-
trol damper closes (leakage flow only).

For delivery, settings are, Vi, = 40 % and V., = 80 %.
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Terminal allocation

O O O O O O

1 2 1 2 3 4

1 ~ 1 ~

- + - + w U
TROX Compact

1, L,- : Ground, neutral

2, ~, + : 24 V supply voltage

w : Control signal input 0 to 10 VDC

U : Actual value signal output 0 to 10 VDC
Wiring

The 24 V supply voltage must be wired by the customer.

Safety transformers must be used (EN 60742). If several
flow rate controllers are connected to one 24 V network, it
is important to ensure that a common neutral or ground
wire is used and that this is not connected to other wires.

Wiring must be carried out in compliance with local legal
regulations!

Electrical safety

1. Contact safety of the connection terminals

In addition to the pertinent EMC standards for compliance
with the Electromagnetic Compatibility (EMC) Directive,
actuators and compact controllers must comply with the
following standards:

¢ DIN EN 60335: Safety of electric devices for household
use and similar purposes (part 1: general requirements).

e DIN EN 60730: Automatic electric regulators and con-
trollers for household use and similar applications (part 1:
general requirements; parts 2-14: special requirements
for electric actuators).

According to these standards, a touchable component
(screw-type terminals, for example) is considered inactive

if there is a safety extra low voltage (SELV). SELV must have
a peak value of 42.4 V or less for alternating current and
42.5 V or less for direct current.

The TROX Compact-controller is compliant with the above
standards according to protection class Il with a protection
rating of IP20.
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The circumstances mentioned below result in protection
level IP23 (see photograph):

e Damper blade shaft vertically, TROX Compact-controller
on top.

e Transparent protection cover in place.

2. Operation in areas subjected to moisture or vapour
Installation locations must meet ambient conditions of
0-50 °C at 5-95 % relative humidity without condensation.

IP20 does not protect against dripping water, but IP54 also
offers no protection against vapour condensation inside the
actuator (not moisture tight). The printed circuit boards do
have a lacquer coating, which insulates the circuit paths.
The solder joints are also insulated because of the fluxing
agent used.

3. Strain relief on connecting cables

The connection terminals are designed according to

DIN VDE 0631-1 section 10 and exhibit the corresponding
retention forces for the wire gauges indicated therein. For a
tightening torque of up to 0.4 Nm (see standard and manu-
facturer specifications), this results in a retention force of
20 N for a flexible cable with a cross section of 0.75 mma2.

A wire clamping bracket is fixed to the casing of all air ter-
minal units of the Easy type.

Summary

The TROX Compact-controller meets the standards for
compliance with the Low Voltage Directive. The controller is
also compliant with the Electromagnetic Compatibility
(EMC) Directive. The manufacturer’s statement has been
justified and the product may be marketed with a CE mark.
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Room temperature control Room temperature control
A dedicated room temperature controller or a DDC outsta-
24V Room tempera- tion with 0 to 10 VDC output is connected as shown oppo-
L~y site. If the controllers is on the same mains make sure that

‘ terminal 1 of the TROX Compact is identical to the ground
Po————=--- : of the control signal.

|
I r———— o m e m—m—t— == — ] ———
! ; Parallel control

|
i | |
| |
i i i O O O O O O Several flow rate controllers (supply or extract air) are run in
Lo 1 2 1 2 3 4 parallel by one controller. If the air terminal units are of the
P L ~ L ~ same size and the V ;- and V,o-values are set the same,
i . B + } TJIrROX c‘;" U all units will control to the same flow rate.
| |
b ompact If there are different settings, then the controls will maintain
i e a constant percentage between the flow rates.
| I
I
| | |
U
Fo"0 0 0 O 0
I 1 2 1 2 3 4
| L - L - I
|- + - + w U |
L_ _ _ _ _ _ TROXCompact |
Tracking control Supply - extract tracking control
If the units are controlled in parallel and if the pressure in
YRV, Rtﬁ?:c;rﬂgﬁé?_ one duct area is too low there may be an undesirable differ-
L~y ence in flow rate between supply and extract air.
It is therefore more beneficial to use the actual value signal,
usually that of the supply air, as the control signal for the
slave flow rate (extract) controller.
—
| ]
o o O o O O
1 2 1 2 3 4
L ~ L -
- + - + w U
TROX Compact
—— 1]
Fo"0 0 O O 0
[ 1 2 1 2 3 4
| L - L - I
|- + - + w u |
L _ _ _ _ _ _ TROXCompact|
Control using 0 to 20 mA Control using 0 to 20 mA
It is possible to control using 0 to 20 mA by wiring a 500 Q
500 0 Gontrolsignal resistor to ground and input w in parallel.
osw | 0020 mA
o o o o O O
1 2 1 2 3 4
L ~ L ~
- + - + w U
TROX Compact
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Constant flow rate control

24V
o o o O O O
1 2 1 2 3 4
L ~ L ~
- + - + w U
TROX Compact
Vimin / Vmax changeover
24V
1
( S
o o O O O O
1 2 1 2 3 4
1 ~ 1 ~
- + - + w U
TROX Compact

Changeover of multiple controllers

24V
S1
O O O O O O
1 2 1 2 3 4
1 ~ 1 ~
- + - + w U
TROX Compact

Override controls OPEN / CLOSED

24 VAC

S2

S3 | Diode 1N 4007
O O O O O O
1 2 1 2 3 4
U T
- + - + w U

TROX Compact
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Constant flow rate control

As soon as the 24 V supply voltage is applied, the controller
runs the set V,;,-value as a constant flow rate.

Vimin / Vmax changeover

The switch S1 enables a changeover between the two con-
stant flow rates of V,;;, and V..

Switch S1 open: Vi

Switch S1 closed: V4

Changeover of multiple controllers

When there is parallel connection of multiple TVR-Easy con-
trollers, the switch S1 must be used as changeover switch

and the contact for the V,,;, operation must be connected to
the ground (terminal 1).

Override controls OPEN / CLOSED

The override control to provide OPEN and CLOSED can be

achieved using external switches (potential-free contacts),
only for a.c. voltage.

Switch S2 closed: Damper blade CLOSED
Switch S3 closed: Damper blade OPEN

All override controls can be combined among themselves
and with the different circuit options.
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Functional test

Check wiring
Connect supply voltage
Connect air supply systems
Press service button

v

Record actual value signal U
for override control Vi,
Record actual value signal U
for override control V.,

Fault finding check

no

Supply voltage >

within specifications? Check transformer

¢ yes

no

Actual value signal U >

consistent? Controller faulty

yes

4_
no

Actuator opens and >

?
closes Damper obstructed?

¢ yes
o)
. =
Flow rate V,y,? —p
Duct pressure
sufficient?
Ve Measuring tubes
Q damaged?
Flow rate V,,? —p
¢ yes
2
. > Check room tem-
Control signal? perature controller
¢ yes

o
c .
Check window
_>

i ? ’
Override controls? switch, relays, etc.

Order example spare controller

TROX Compact-controller for TVR-Easy
No. M466DD7
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Commissioning

With the service button and the indicator light a functional
test can easily be carried out.

— Press service button for at least 1 second

— Actuator opens damper blade

— Actuator closes damper blade

— Actuator returns damper blade to previous position

— When the set flow rate is controlled the indicator light
remains permantly on.

In many cases, incorrect wiring can be the reason for mal-
functions. Therefore a close examination of all connections
should be made. Wires in terminals 3 and 4 should be dis-
connected. The flow rate control is checked by setting a
setpoint to which the actual value must correspond after

a short time. The setpoint signal is a voltage signal or a
switch contact.

Replacement controller

When replacing a faulty controller only the unit type (e.qg.
TVR-Easy) must be specified when ordering a replacement
controller. This information could be taken from the label of
the unit. The flow rate adjustment is than done on site.

Available TROX Compact-controllers:

M466DC3 or M466DD7
for TVR-Easy

M466EP9
for TVZ/TVA-Easy

M466DB4
< for TVJ/TVT-Easy
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