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General information

Information about installation and commissioning
instructions

These installation and commissioning instructions
enable the safe and efficient handling of the Compact
XMO « XS0 type control components and the associated
VAV terminal unit. Also referred to as control component
or compact controller in the following document.

The manual must be kept near the unit to be available
for use at all times.

The personnel performing work on the device must read
and understand this manual carefully before starting any
work. The basic prerequisite for safe working is to
comply with the safety notes and all instructions in this
manual.

In addition, the local health and safety regulations and
general safety regulations apply to the area of applica-
tion of the device.

lllustrations in this manual are mainly for information
and may differ from the actual unit design.

Other applicable documentation

In addition to these instructions, the following docu-
ments must be observed:

= |nstallation and commissioning instructions of the
VAV terminal unit
= Product data sheets

= Project-specific wiring documents of the system
planner if any

TROX Technical Service

To ensure that your request is processed as quickly as
possible, please keep the following information ready:

= Product name

= TROX order number

= Delivery date

= Brief description of the fault

www.troxtechnik.com
+49 2845 202-400

Online

Phone

General information

Safety notes

Symbols are used in this manual to alert readers to
areas of potential hazard. Signal words express the
degree of the hazard.

Comply with all safety instructions and proceed carefully
to avoid accidents, injuries and damage to property.

A DANGER!

Imminently hazardous situation which, if not avoided,
will result in death or serious injury.

A WARNING!

Potentially hazardous situation which, if not avoided,
may result in death or serious injury.

A CAUTION!

Potentially hazardous situation which, if not avoided,
may result in minor or moderate injury.

! NOTICE!

Potentially hazardous situation which, if not avoided,
may result in property damage.

@ ENVIRONMENT!

Environmental pollution hazard.

Tips and recommendations

Useful tips and recommendations as well as informa-
tion for efficient and fault-free operation.
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General information

Safety notes as part of instructions

Safety notes may refer to individual instructions. In this
case, safety notes will be included in the instructions
and hence facilitate following the instructions. The
above listed signal words will be used.

Example:

1. » Loosen the screw.

2. >
& CAUTION!

Danger of finger entrapment when closing
the lid.

Be careful when closing the lid.
3. » Tighten the screw.

Specific safety notes

The following symbols are used in safety notes to alert
you to specific hazards:

T ROZ®TECHNIK

Warning signs Type of danger
A Warning — high-voltage.
A Warning — danger zone.
4 Control component Compact XMO0 « XSO0 for VAV terminal unit TVE
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Safety

1 Safety

1.1 Correct use

The electronic control component type Compact XMO
XS0 is used in combination with a TROX VAV terminal
unit TVE for constant volume flow control in ventilation
and air conditioning systems.

The control component is designed for use in internal
spaces.

Supply air area of application

Control com-
ponent

Conditions for use

The usual conditioning in ventilation = XMO
and air conditioning systems allows

use in the supply air without additional

dust protection measures.

Extract air area of application

Conditions for use Control com-

ponent
Extract air with a low content of dust = XMO
or lint (e. g. office) without additional = XS0

dust protection measures.

For dry extract air with higher dustor = XS0
lint content, without additional dust
protection measures.

For extract air with a high proportion of XS0
dust, lint or sticky components or for

exhaust air with aggressive media

without additional dust protection

measures.

In unspecified applications orin com- = XS0
bination of contaminated air (e. g.
dust) with humidity.

Do not use VAV terminal units in extract air systems in
commercial kitchens unless the extract air has been
cleaned as much as possible with high-efficiency aer-
osol separators; see VDI 2052.

T ROZ®TECHNIK

Incorrect use

AWARNING!

Danger of injury or risk of damage to property
due to incorrect use!

Misuse of the control component can lead to dan-
gerous situations.

Never use the control component/device:

— in explosion-proof areas

— in aircraft

— outdoors without sufficient protection against the
effects of weather

— for areas of application that are not described in
this manual

Modifying the unit or using replacement parts that have
not been approved by TROX is not permitted.

1.2 Safety signs

The following symbols and signs are usually found in
the work area. They apply to the very location where
they are found.

AWARNING!

Danger due to illegible signage!

Over time, stickers and signs may fade or become
otherwise illegible, meaning that hazards cannot be
identified and necessary operating instructions
cannot be followed. There is then a risk of injury.

— Ensure that all of the safety, warning and oper-
ating information is clearly legible.
— Replace illegible signs or stickers immediately.

Electrical voltage

Only skilled qualified electricians are allowed to work in
areas marked as having electrical voltage.

Unauthorised people must not enter areas, open cabi-
nets or work on components where an electrical voltage
is present and which are hence marked with this
symbol.

6 Control component Compact XMO « XSO0 for VAV terminal unit TVE
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1.3 Residual risks

The VAV terminal unit is state of the art and designed in
accordance with current safety requirements. Residual
risks cannot be excluded, however, and you should pro-
ceed with caution. This section describes the residual
risks that have been identified in a risk assessment.

Always follow the safety notes in this manual to reduce
health hazards and prevent any hazardous situations.

1.3.1 Electric shock hazards

Electric current

A DANGER!

Danger of death due to electric current!

Danger of electric shock! Do not touch any live com-
ponents! Damaged insulation or damaged parts are
a life threatening hazard.

— Have work on the electrical system carried out
only by skilled qualified electricians.

— If the insulation is damaged, switch off the supply
voltage immediately and have the insulation
repaired.

— Before you start working on electric systems and
equipment, switch off the supply voltage and
secure it against being switched on accidentally.
Comply with the following safety rules:

— Switch off the power supply.

— Secure it against being switched on acciden-
tally.

— Ensure that no voltage is present.
— Connect to the earth; short circuit connection.

— Do not bypass or disable any circuit breakers. Be
sure to maintain the correct current rating when
you replace a circuit breaker.

— Ensure that live parts do not come into contact
with moisture. Moisture can cause a short circuit.

1.4 System owner's responsibility
System owner

The system owner is a natural or legal person who for
commercial or business purposes owns or manages the
ventilation system or component or allows third parties
to use or operate it, but continues to bear legal respon-
sibility for the safety of users, staff or third parties while
the product is in use.

System owner's obligations

The unit is intended for commercial use. The system
owner is therefore subject to the legal obligations of
occupational health and safety regulations.

In addition to the safety notes in this manual, the appli-
cable regulations for safety, accident prevention and
environmental protection must also be complied with.

Safety

In particular:

= The system owner must be aware of the applicable
occupational health and safety regulations and carry
out a risk assessment to determine any additional
hazards that may exist or result from the specific
working conditions at the installation location. The
system owner has to create operating instructions
for the unit that reflect the results of this risk assess-
ment.

= The system owner has to ensure, throughout the
entire operating period of the unit, that these oper-
ating instructions conform to applicable standards
and guidelines; in case of any deviation, the system
owner has to adapt the instructions.

= The system owner must secure the unit to prevent
access by unauthorised individuals.

= The system owner must clearly define the responsi-
bilities for operation, maintenance, cleaning, trouble-
shooting and removal.

= The system owner has to ensure that all individuals
who handle or use the unit have read and under-
stood this manual.

= The system owner must provide the employees with
the required personal protective equipment.

= The system owner must observe the local fire regu-
lations.

Hygiene requirements

The system owner has to comply with the local regula-
tions and harmonised standards for hygiene require-

ments. These include, among other things, compliance
with the corresponding maintenance and test intervals.

1.5 Staff

Qualification

The work described in this manual has to be carried out
by individuals with the qualification, training, knowledge
and experience described below:

HVAC technician

HVAC technicians are individuals who have sufficient
professional or technical training in the field they are
working in to enable them to carry out their assigned
duties at the level of responsibility allocated to them and
in compliance with the relevant guidelines, safety regu-
lations and instructions. HVAC technicians are individ-
uals who have in-depth knowledge and skills related to
HVAC systems; they are also responsible for the profes-
sional completion of the work under consideration.

HVAC technicians are individuals who have sufficient
professional or technical training, knowledge and actual
experience to enable them to work on HVAC systems,
understand any potential hazards related to the work
under consideration, and recognise and avoid any risks
involved.

Control component Compact XMO + XSO0 for VAV terminal unit TVE 7
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Skilled qualified electrician 1.7 General safety measures
Skilled qualified electricians are individuals who have

sufficient professional or technical training, knowledge
and actual experience to enable them to work on elec- | NOTICE!
trical systems, understand any potential hazards related °
to the work under consideration, and recognise and
avoid any risks involved.

Risk of damage to property due to large tempera-
ture differences

If any electronic components have been kept in an
unheated area, condensation may form and damage

1.6 Personal protective equipment the electronic components beyond repair.
Personal protective equipment is equipment that pro- — Before you start commissioning, make sure that
tects the user against health or safety risks at work. all devices have warmed up to the ambient tem-

perature. Only after about 2 hours will the system

Personal protective equipment must be worn for various have reached ambient femperature.

types of work; the protective equipment required is
listed in this manual together with the description of
each type of work.

Foreign matter and liquids

Description of personal protective equipment
| NoTICE!

Risk of damage to property due to foreign matter
and liquids!

Foreign matter and liquids that get into the unit may
damage the electronic parts.

Industrial safety helmet

— Do not use any liquids for cleaning.
Industrial safety helmets protect the head from falling — Remove foreign matter, if any.
objects, suspended loads, and the effects of striking the _ Tiheehvies ot 2 ol o seie. hevs b

head against stationary objects. checked by the manufacturer.

— If liquid gets into the module, let the module com-

Protective gloves pletely dry before commissioning.

1.8 Repair and replacement parts

Only qualified personnel can repair the devices, and
Protective gloves protect hands from friction, abrasions, .?.El.y gen:{metreplaclz(emet%t palrtsta_re Iallovyed to !tae.l_l;]sed'
punctures, deep cuts, and direct contact with hot sur- f IS applies 1o work on the electrical eéquipment. 1here-
faces. ore, for safety reasons, have defective devices repaired

by TROX Technical Service, & ‘TROX Technical
Service’ on page 3.

Safety shoes

Safety shoes protect the feet from crushing, falling parts
and prevent slipping on a slippery floor.

8 Control component Compact XMO « XSO0 for VAV terminal unit TVE
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2 Transport, storage and
packaging

Sharp edges and sheet metal parts

/\\ CAUTION!
Danger of injury from sharp edges and sheet
metal parts.

— Always wear protective gloves when handling the
unit.

Damage to the VAV terminal unit

! NOTICE!

Risk of damage to the VAV terminal unit!
— Handle the unit with care.

— Do not lift the VAV terminal unit by its control
components, the damper blade or differential
pressure sensor.

— Lift the unit only by lifting the entire casing.

2.1 Delivery check

Check delivered items immediately after arrival for
transport damage and completeness. In case of any
damage or an incomplete shipment, contact the ship-
ping company and your supplier immediately.

The product is typically delivered mounted on a VAV ter-
minal unit.

Check the following items on delivery:

= Control component Compact XMO « XS0

— Mounted on the VAV terminal unit and fixed with
anti-rotation lock

— Adjustment sticker on the VAV terminal unit &
‘Adjustment sticker’ on page 29

— Rubber cap for terminal cover present

2.2 Transport on site

= |f possible, transport the VAV terminal unit to the
installation location in the shipping container.

= Do not remove the protective wrapping until just
before installation.

Transport, storage and packaging

2.3 Bearing
If the product must be stored:

= Moisture and lack of ventilation can lead to oxida-
tion, even on galvanised components. Remove any
plastic wrapping in order to avoid oxidation.

= Protect the product from dust and contamination.

= Store the product in a dry place and away from
direct sunlight.

= Do not store the product below -10 °C or above +50
°C.

= After storage and prior to installation, first allow the
unit to acclimatise to the installation temperatures
for at least 2 hours.

2.4 Packaging

Properly dispose of packaging material.

Control component Compact XMO « XSO0 for VAV terminal unit TVE
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3  Structure and functional description
3.1 Product overview

"
Sk #00900069230
"I 5

TRO vechun

e <=

Fig. 1: Compact controller attached to terminal unit

1 VAV terminal unit TVE 6 Control element - selection of options/setting values
2  Compact controller XM0/XS0 7 LED/ control element - selection of menu item, &

3  Terminal 7 ‘Operation and status of the control component’
4 Release button on page 25

5 Display 8 Service socket

9 Terminal cover with cable penetration (part of the
supply package)

j For more information on the operation of the control component

& Chapter 7 ‘Operation and status of the control component’ on page 25

3.2 Position of the damper blade
VAV terminal unit TVE

The position of the damper blade corresponds to the
mark on the unlocking button and is therefore recognis-
able from the outside.

Fig. 2: Position indicator of the damper blade

1 Unlocking button with marking for position indication
2 Damper blade

10 Control component Compact XMO « XSO0 for VAV terminal unit TVE
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3.3 Function description
Basic function

The electronic control component is used for variable
and constant volume flow control for the TROX VAV ter-
minal unit type TVE. Its functional units consist of a
dynamic (XMO) or static (XS0) differential pressure
transducer, the controller electronics and the actuator.

Closed control circuit

The control component operates in closed loop, i.e. to
measure — compare — control.

S— // Qv

ol@ [l
’——*‘*-_

@ ®

Fig. 3: Principle of operation

Differential pressure transducer

Actuator

Volume flow controller

Setpoint value via Modbus or analogue signal
Shaft with effective pressure channel

AR WN -

The determination of the current volume flow rate takes
place by measuring a differential pressure (effective
pressure) directly on the damper blade. The effective
pressure is forwarded through the damper blade shaft to
the differential pressure transducer (1) integrated in the
control component and converted here into a voltage
signal.

The volume flow rate actual value is thus the internal
control loop as well as an external use, e.g. central BMS
or master-slave sequential circuit, available either as an
analogue voltage signal 0 — 10V DC/2-10V DC or
as digital Modbus information.

In regular operation, the integrated actuator (2) is con-
trolled by permanent evaluation of the offset (setpoint
value-actual) in the volume flow controller (3) that
adjusts the damper blade of the VAV terminal unit via
the axle mounting and thus regulates the volume flow
rate to the setpoint value.

Due to the factory adjustment, the maximum starting
value 10 V DC always corresponds to the nominal
volume flow rate (q,nom) indicated on the adjustment
sticker on the VAV terminal unit. The factory-set qymin
and qg,ax Values can also be found on the adjustment
sticker or the order code. The qymin and gymax Values can
be set individually on the display.

Structure and functional description

Setpoint value control independent of the duct pres-
sure

qvmin qunax
1000 ﬂ T T ﬂ
800 | ! I ! ! I
— Aqv A. \'
g600 21— i
o 400 -t N
<
200 1 | T T J
20% 40% 60% 80% 100%
qvnenn.

Fig. 4: Pressure independent control characteristics

The controller detects and corrects changes of the duct
pressure that may occur, for example, due to volume
flow rate changes from other units. The Compact con-
troller thus operates independently of the duct pressure,
and pressure fluctuations cause no lasting changes to
the volume flow rate.

In order to prevent the volume flow control from
becoming unstable, the controller maintains a dead
band (hysteresis) within which the damper blade is not
moved. This dead band and the tolerances of the meas-
urement lead to a volume flow rate deviation Aq, in
accordance with the product data sheets of the VAV ter-
minal units. If the conditions specified in the product
data sheets (e.g., minimum differential pressure,
upstream conditions) are not met, the controller will no
longer function correctly or more significant system
deviations can be expected.

Diagnostic options

= Status of the control component &  ‘Status and

error messages’ on page 27
=  Functional test & 8.4 ‘Functional test’
on page 30
= Setting the control component, & 8.5 ‘Setting of
the control component’ on page 30 .
= Troubleshooting & 9 ‘Troubleshooting’
on page 36

Control component Compact XMO + XSO0 for VAV terminal unit TVE 11
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3.4 Operating modes

The operating mode of the control component (ana-
logue 0(2) — 10 V or Modbus) is set at the factory and
specified by the order code. The operating mode can be
changed on the control component itself or on Modbus
register 122.

Setpoint and actual value signals

Setpoint and actual values are transmitted via the
Modbus communication interface or by an analogue
voltage signal.

Oper- Signal Order Menu
ating . code configu-
mode Set;:omt Acltual e
value value (mode)
Analogue Analogue0-10V VorF CAO
Analogue Analogue2-10V VorF CA2
Modbus  Register Register M CB2
0 6or7

or

Analogue

2-10 vDC

V = variable operation
F = constant value operation

A special configuration of the Modbus register (register
122) interface operation enables the configuration of a
mixture of Modbus and analogue operation. In this way,
when controlled locally with an analogue signal from a
higher-level building management system (central
BMS), additional operating values can be transmitted
via the Modbus interface e. g. Read out the actual
volume flow rate value and damper position or even
trigger central override controls & ‘Detailed information
on register 122 (communication interface setpoint/actual
value - Interface Mode)’ on page 34.

T ROZ®TECHNIK

3.4.1 Operation with constant volume flow
rate setpoint value

Operation with a fixed setpoint value

h oooc)> yd A

3.411

Fig. 5: Constant control

1 Compact controller

2 Volume flow rate setpoint value set at the factory
(qvmin)

3 Volume flow rate actual value as analogue voltage
signal or digitally via Modbus e. g. to central BMS or
slave controller

In the simplest case, the control component is operated
with a constant volume flow rate setpoint value. The
constant setpoint value (qyconst = Gvmin) iS already set by
the factory default. Adaptation of the factory-set con-
stant values, & 8.5 ‘Setting of the control component’
on page 30.

A control signal at terminal Y must not be switched in
this case.

3.41.2 Operation with two fixed setpoint values

(min./max. switching)

h m) | 1

Fig. 6: Min./max. switching

1 Compact controller
2 Factory-set volume flow rate setpoint values (Qymin

and qvmax)
3 Volt-free switch contact for switching between qynin

and quaX

4 Volume flow rate actual value as analogue voltage
signal or digitally via Modbus e. g. to the central
BMS

12 Control component Compact XMO0 « XSO0 for VAV terminal unit TVE
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The factory-set constant values (qymin and Qymax) Can be
alternatively activated by volt-free switch contact, e. g.
day/night switching, & on page 20.

Adaptation of the factory-set constant values: & 8.5
‘Setting of the control component’ on page 30

3.4.2 Operation with variable volume flow
rate setpoint value

Fig. 7: Variable volume flow control

1 Compact controller
2 Factory-set volume flow rate operating range (Qumin

- qvmax)

3 Control signal as an analogue voltage signal or digi-
tally via Modbus as setpoint value default setting, e.
g. from room temperature controller, DDC outstation
or similar.

4 Volume flow rate actual value as analogue voltage
signal or digitally via Modbus e. g. to the central
BMS

For the use of variable volume flow rate setpoint values,
the specification of an electrical control signal must be
made by a higher-level controller (e.g. room temperature
controller, air quality controller, central building manage-
ment system, etc.). If the input signal is changed, the
controller adjusts the volume flow rate to the new set-
point. The variable volume flow rate is limited to a min-
imum and maximum volume flow rate value, & Chapter
3.5 ‘Characteristics’ on page 15 . Adaptation of the
factory-set constant values, & 8.5 ‘Setting of the con-
trol component’ on page 30

3.4.3 Override control

The constant or variable control can be disabled by
override controls, e.g., when the sash is open, a window
switch stops ventilation of the room by closing the
damper blade.

Further application examples:

= Circuits for intensive ventilation (boost / qymayx)
= Opening the damper blade

Control component Compact XMO « XSO0 for VAV terminal unit TVE
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3.4.4 Supply/extract air tracking control

hnnn§>_““

Fig. 8: Supply/extract air tracking control

1 Supply air controller (master), compact controller 4  Room temperature controller (control signal for
2  Extract air controller (slave), compact controller supply air controller)
3  Volume flow rate operating range (qymin @nd Qymax) 5 Volume flow rate actual value for the supply air con-
troller
6 Volume flow rate actual value for the extract air con-
troller

In individual rooms and closed-off office areas, where the balance between supply and extract air flow rate has to be
maintained. Otherwise, annoying whistling noises can occur at door gaps, and the doors can be difficult to open. For
this reason, the extract air should also have variable control in a VAV system.

The control signal from the room temperature controller is switched to the supply air controller in this example. The
actual value signal of the supply air controller is then connected to the extract air controller (slave controller) as a
setpoint value signal. The actual volume flow rate of the supply air controller (master) is thus used as the reference
value for the extract air controller (slave). The connection can be made as an analogue signal or digitally via the
Modbus. As a consequence, the extract air always follows the supply air.

Setting for the slave controller in the simplest case (same VAV terminal units and dimensions):
u Qvmin = 0 m%h

. quaX = anOm

= Qunom IS Specified on the adjustment sticker.

When using different VAV terminal unit types or dimensions for tracking control, special setting instructions for q,min
and g,max Of the slave controller must be observed due to the different nominal volume flow rates.

Alternatively, the control signal of the room temperature controller can also be connected in parallel to the supply air
and the extract air controller. The limitation due to the technical data of the controller outputs (current) and the con-
troller inputs (input resistances) must be observed.

14 Control component Compact XMO0 « XSO0 for VAV terminal unit TVE
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3.5 Characteristics

Setpoint value signal

Qvnenn (100%)

qy

Y -

Fig. 9: Characteristic of the setpoint value signal

1 Characteristic for signal voltage range 0 — 10 V DC
2 Characteristic for signal voltage range 2 — 10 V DC
gy Volume flow rate

Y Setpoint value input

The volume flow rate setpoint value must be specified
as follows, depending on the operating mode:

= |n analogue operation: At terminal Y, a voltage
signal 0— 10V DCor2-10V DC,
0(2) V= Qvmins 10V= Qvmax

= |n digital operation: The setpoint value is specified
in Modbus register 0 as a percentage value.
[0 — 100%],
0% = Qvmins 100% = Qvmax

The relationship between the volume flow rate set value
and the associated voltage signal can be calculated
from the formula below. The setting for q,nin and Gymax
must be taken into account.

0-10V DC
Qusoll =L X (qvmax_ C1vmin) + Qvmin
VSO 10 V

2-10VDC

Y-2
quoll=(W2V)>< (q vmax C]vmin)'i'qvmin

-~ Sample calculations

& 9.3.2 ‘Sample calculations’ on page 37

Structure and functional description

Actual value signal

Qunenn { 1 000/0)

qy

/ Qumin Gerat

,,,,,, e

i0vDC
U -

Fig. 10: Characteristic of the actual value signal

1 Characteristic for signal voltage range 0 — 10 V DC
2 Characteristic for signal voltage range 2 — 10 V DC
gy Volume flow rate

U Actual value signal

The volume flow rate actual value can be tapped as a
voltage signal at the terminal (U). The measuring range
is factory-adjusted to the size of the VAV terminal unit,
so that the respectively device nominal volume flow rate
(9vnom) @lways corresponds to an actual value signal of
10 V DC. In digital and hybrid operation, the actual
value in Modbus register 6 can be read out as a per-
centage value of qynom-

The current volume flow rate actual value can be calcu-
lated from the measured voltage at the output (U) using
the formula below.

0-10VvVDC

)
Quist =10—V X Qvnenn

2-10VvDC

Uu-2
Quist =(10V——2V)x Qvnenn

Control component Compact XMO + XSO0 for VAV terminal unit TVE 15
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Activation of override control CLOSED via a characteristic

Characteristic 0 — 10 V Characteristic2 -0 V
Setpoint value Qvmin =0 Qvmin > 0 Setpoint value Qumin =0 Qvmin > 0
signal Y signal Y
<03V Damper Operation <08V Damper Operation
CLOSED CLOSED
>03V Operation Operation >08V Operation Operation

16 Control component Compact XMO « XSO0 for VAV terminal unit TVE
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4 Installation

Personnel:

= HVAC technician
Protective equipment:

= Protective gloves

= Safety shoes

= |ndustrial safety helmet

Only specialist personnel are allowed to perform the
described work on the VAV terminal unit.

Only skilled qualified electricians are allowed to work on
the electrical system.

/\\ CAUTION!
Danger of injury from sharp edges and sheet
metal parts.

— Always wear protective gloves when handling the
unit.

The control component is delivered mounted on the VAV
terminal unit so that the work is limited to the electrical
wiring & 5 ‘Wiring’ on page 18 and to the setting of
the control component & 8.5 ‘Setting of the control
component’ on page 30 .

When installing the VAV terminal unit, take particular
note of the following points:

= Upstream section

— A special upstream flow length is not required
for the TVE terminal unit.

= Direction of airflow

— For TVE terminal units with control component
XS0, the direction airflow is clearly specified (air-
flow direction arrow).

— For TVE terminal units with control component
XMO, a preferred airflow direction is specified
(acoustic), alternative installation is possible.

= Fixing/suspension
= Accessibility for service work

Information on this can be found in the VAV terminal unit
installation and commissioning instructions.

Installation orientation

Any installation orientation of the VAV terminal unit is
possible for both the XMO (transducer with dynamic
measuring principle) and the XSO0 (transducer with static
measuring principle). The terminal unit may be mounted
in such a way that the position of the control component
is above, below or to the side of the duct.

Installation

Control component Compact XMO « XSO0 for VAV terminal unit TVE
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5 Wiring

Safety instructions

A DANGER!

Danger of electric shock! Do not touch any live com-
ponents! Electrical equipment carries a dangerous
electrical voltage.

— Only skilled qualified electricians are allowed to
work on the electrical system.

— Switch off the power supply before working on
any electrical equipment.

5.1 Installation instructions

The VAV terminal unit was manufactured and configured
on a project-specific basis. The control components are
factory-mounted and balanced. For installation, the
supply voltage and, if necessary, signal lines, must be
connected for electrical control components.

The connection is established based on the information
specified on the control components or connection dia-
grams in this manual. The voltage ranges and the ter-
minal connections specified on the control components
must be observed!

Personnel:
= Skilled qualified electrician

Please observe the following during installation:

= | egal and official regulations, in particular VDE
guidelines.

= Consideration of the technical connection rules
(TCR) of the local network operators.

= Wiring work for supply voltage and signal lines on
site.

=  The rating and manufacture of customer-side con-
nections and wiring must be carried out in accord-
ance with the recognised rules of electrical engi-
neering.

= Observe the wiring guidelines and the customer's
project-specific connection diagrams of the control
component.

= The electrical connection to the terminal unit may
only be established if the installation has been car-
ried out correctly.

= The 24 V supply voltage may only be supplied with
a safety power supply unit.

= |f several control components are connected to a
24 V mains supply, it must be ensured that a
common zero or ground line is defined and not inter-
changed.

T ROZ®TECHNIK

= The control component contains no parts that can
be replaced or repaired by the user and may only be
opened by the manufacturer.

= | ay connecting cables in such a way that they
cannot be accidentally damaged by mechanical
impact or by heat.

The following must be observed when using the
Modbus RTU interface:

= The relevant RS485 guidelines must be observed
for the wiring.

= Do not galvanically isolate the supply voltage and
communication.

= Connect the grounds of the Modbus participants to
one another.

= Further information and wiring examples for the
Modbus RTU, & Chapter 6 ‘Digital operating mode
(Modbus RTU)’ on page 22

Electrical safety

The control component complies with all relevant stand-
ards and guidelines, see declaration of conformity.

Open terminals

According to the electro-technical regulations, contact
protection insulation is only required for active parts.

Because Compactregler controllers are operated with
protective extra-low voltage (PELV), the screw terminals
are not considered to be active parts.

To protect the terminals, fit the terminal cover included
in the supply package.

Wire clamping bracket

Devices that are permanently installed in buildings are
stationary electrical equipment for which no strain relief
on the connecting cables is required.

5.2 Connection diagrams
5.2.1 Terminals

U\ % 2N,

L -1

-+ -+

Y U B+ A-

Compact

Fig. 11: Terminals
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Terminal Function

1
Ground, neutral

24V AC / DC supply voltage
Y Setpoint value signal (Y)0-10V DC
and/or 2 — 10 V DC override control

U Actual value signal (U)0—-10V DC or
2-10VvDC

B+
A-

Modbus RTU

The terminals for the supply voltage are doubled for
easy rewiring. Attention: To protect against overload of
the terminals and tracks, the supply voltage may be
wired through for a maximum of three control compo-
nents. Terminals for 0.5 to 1.5 mm? cables, rigid and
flexible.

5.2.2 Control variable volume flow rate

qvmin- . -qvmax

24V AC/DC @
1 - 1~y
0O 0 0 0O

OO0OO0O0O0O00O0OO0
L -1l- vy usB+tA
-+ -+

Compact

Fig. 12: Variable volume flow control

If the volume flow rate must be specified by a higher-
level controller (e. g. for room temperature, air quality or
a DDC outstation), its 0 — 10 (2—10) V DC output must
be connected as a control signal to terminal Y on the
control component in accordance with the connection
diagram. In case of a common 24 V supply voltage for
the control components and control signal, please note
that a common ground is used.

Wiring

5.2.2.1 Parallel connection
24 \VV AC/DC @
1 -
1L~y
Q0 0 00
1 4
Y
OO0OO0O0OO0O0O0OO0O|][OOOODOOO0OO
Lol -y uB+tA || L~ L~ Y U B+A
- + - + - -
Compact + * Compact

Fig. 13: Parallel connection

If several control components are to be controlled simul-
taneously, this is possible in the constant variation

( Fig. 16, Fig. 17, Fig. 18 ) and in the variable

( Fig. 13 ). For this purpose, the control signal is dupli-
cated and simultaneously applied to terminal Y of the
control component.

5.2.2.2 Sequential control
L - 1l ~ vy
Q 0 00O
|
I R
P B S Lo
| | | } } }
OO0 O0OO0OO0O0O0OO0 Lo
L-L -y usB+ta|l | | |
-+ - + | | |
Compact .
| | |
OO0OO0O0O0O0OO0OO0
L~ L - vy uB+A
-+ -+
Compact

Fig. 14: Variable volume flow control (master and slave
control component)

If the volume flow balance between two control compo-
nents should always be the same, e. g., supply and
extract air in a closed room, this is achieved via a
sequential circuit. In this case, the control signal from
the room temperature controller is switched to the
supply air controller, for example. The actual value
signal of the supply air controller is then connected to
the extract air controller. Additional information:

&  onpage 14
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5.2.3 Control constant volume flow rate

Qvmin

24 V AC/DC]

1 -~
[OXN6)
OO0OO0O00OO0OO0O0
L -1l -y u B+ A
-+ -+

Compact

Fig. 15: Constant volume flow rate q,pin

After applying the 24 V supply voltage, the control com-
ponent performs a synchronisation and then throttles
the volume flow rate to q,mi, (factory setting). A setpoint
value signal is not required. The volume flow rate actual
value can be tapped at the terminal (U).

5.2.4 Control constant volume flow rate
Avmin OF Qyvmax (SWitChing)

24 V AC/IDC
1 -~
O O

" O

Compact

Fig. 16: Switching between volume flow rates q,,;, and

quTIaX

If the volume flow rate is to be switchable between two
fixed values (e. g., day/night changeover), a volt-free
switch contact provided by the customer can be used to
switch between the volume flow rate setpoint values
Qymin @nd qymax (factory setting).

Switch S1 open

= Qvmin

Switch S1 closed - Qymax

T ROZ®TECHNIK

5.2.5 Control variable operation / override
controls

If the volume flow rate is to be switchable between sev-
eral fixed values (e. g., day/night changeover /
CLOSED / OPEN), volt-free switch contacts provided by
the customer can be used to switch between four or five
different fixed operating states. The switches must be
interlocked to avoid short circuits. A service tool is
required to adjust volume flow rate setpoint values,

& Chapter 8.2 ‘Service tools functional overview’

on page 29.

L -~ 1 ~ vy
QO 0 0 0O
| Ill
85{ 84{ 83( S1
OO0OO0OO0O0OO0OO0O0
L -1l - v uB+A
-+ -+
Compact

Fig. 17: Step operation 0— 10 V DC

L -~ 1 -~y
0 O 0 0 0O
| Ill
S2 85{ 84{ 83( S1
OO0OO0OO0OO0OO0OO0O0
L -1l - v uB+A
-+ -+
Compact

Fig. 18: Step operation 2—- 10 V DC

T Temperature sensor
VOC Room air quality sensor
CO, Carbon dioxide sensor
DDC Office automation

= The functions shown in the table below refer to the
respective operated switch.

= The switches must be interlocked.
= Never operate more than one switch.
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Override controls CLOSED / qymin / Qymax / OPEN

Switch Control input signal
0-10V 2-10V

All open Minimum volume flow rate qymin

S1 closed Room temperature control

S2 closed Not used OPEN

S3 closed Maximum volume flow rate qmay

S4 closed* Damper blade CLOSED

S5 closed* Damper blade OPEN

* Only applies to 24 VV AC supply voltage; the S4 and S5 functions
are not available for the DC supply.
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6 Digital operating mode (Modbus RTU)
6.1 Basic principles for Modbus RTU

The Modbus RTU is a master-slave bus system. It ena-
bles simple wiring of up to 32 control components
(slaves) which can be parameterised, written to and
read out centrally via a Modbus master (e.g., switch
cabinet). This makes it easy to check the function of up
to 32 volume flow controllers.

]

? RE
S

: b, v = \->\ /.. e
=] =] [5] [s] [=]
Fig. 19: Example: Modbus segment with one master
and 5 slaves

M Master
S Slave

Modbus allows a line structure (daisy chain) as a bus
structure. Due to circumstances on site, signal feedback
can occur at the end of a Modbus line. To filter this feed-
back, a 120 Q terminal resistor is necessary at the end
of the bus line. The communication of the bus partici-
pants is based on a serial two-wire line (twisted-pair) fol-
lowing an EIA/TIA RS485 standard with master/slave
configuration. All Modbus participants must be given a
unique Modbus address (1 - 32) for system affiliation.
Slaves can also be third-party products.

6.2 Modbus RTU for XM0/XS0

In Modbus operation, no analogue control signal is
required. The setpoint value is transmitted digitally to
the control component via the Modbus. If connected, the
analogue setpoint value signal is ignored in this case.
For smooth data exchange in the on-site Modbus RTU
network, the communication parameters and user
address must be set for the Modbus interface. The
service tools GUIV3-M adjustment device, WINVAV2 PC
software or the internal display enable simple
addressing of the control components & Chapter 8.2
‘Service tools functional overview’ on page 29 .

Various standardised Modbus registers are available for
setpoint value specification, actual value feedback or
status messages. Therefore, for example, the volume
flow rate setpoint value is specified with the Modbus
address by transferring the new setpoint value to
Modbus register 0. The volume flow rate actual value is
queried for each control component with the Modbus
address by reading out Modbus register 6. Further
Modbus registers: & Chapter 8.6 ‘Configuring the
Modbus interface’ on page 32

-1 Observe the installation instructions!

& Chapter 5 ‘Wiring’ on page 18
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6.3 Modbus operation

Digital operating mode (Modbus RTU)

24 V AC/IDC
J_ -
o O
L
OO0OO0OO0OO0OO0OO0O0 O O0OO0O0OO0OO0OO0O0 OO0 00000 O0 O O
L-Ll-vyusBtAa||Ll L=y uprAa||L L= yuBtaA || LT
-+ -+ -+ - + -+ - 4+ -+
Compact Compact Compact
Fig. 20: Modbus operation with a supply voltage
24 VAC/DC 24V AC/DC
1 - L -
o O @ o O
o o < I
+
- TT@IMWTTKX}QQC:
OO0OO0OO0O0O0O0O0 OO0OO0O0O0OO0O0O0 QeSO eew O O
Lol vyumal|llidoLl-vyupal|ldLoLl" vyvuoealldL~
-+ -+ - o+ - - - -
Compact % Compact " " Compact *

Fig. 21: Modbus operation with multiple supply voltages
1 If there are several supply voltages, connect the grounds of the Modbus participants to one another.

No analogue control signal is required for Modbus operation. The setpoint value is transmitted digitally to the control
component via the Modbus. If the control component is set to Modbus operation, the analogue setpoint value signal
is ignored.

The transmission of setpoint values and actual values, as well as override controls, is carried out either for all control
components in parallel or independently and individually by means of digital communication in the common Modbus
network.

= The volume flow rate setpoint value is specified for each control component by specifying the Modbus address
and transferring the new setpoint value to Modbus register 0.

= The volume flow rate actual value is queried for each control component by reading Modbus register 6 and spec-
ifying the Modbus address.
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6.4 Hybrid operation (analogue opera-
tion with Modbus feedback)

24 V AC/DC @

1 -

L -~y
Q0 Q 5 00

i n

Y

OO0OO0O0O0OO0OO0O0 OO O0O0OO0OO0OO0OO0
L-L~-vyuB+tAa||L L~ v uB+A
-+ -+ -+ -+

Compact Compact

Fig. 22: Analogue operation with Modbus feedback

In hybrid operation, an analogue control signal is pro-
vided to the control component. Actual value signals
from several control components can be called up in
parallel via the Modbus. In hybrid operation, no control
signal can be specified via the Modbus. In this case, the
Modbus is only used for feedback and display of the
actual values of the control components.
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7  Operation and status of the

control component

Display and control elements

At the control component, current operating values can
be read, operating parameters can be set and the con-

troller status can be queried for diagnosis.
TR oz:TE CHNIK  A00000069230

I m*h
IES' —1is
L = cfm
@ FLOW ) DIAG

5Nm @ Vmin © MODE
(3] Vmax @ com

25Wed VA
&

50/60 Hz
24V AC/DC

w09

FUNCTION(E)
STATUS ]

Rovk-azrasooisme L -

1214567 & 0 o 1

Fig. 23: Display and control elements of the XM0 / XS0

control component

1 Display of actual values and operating states
2 Rotary selector switch
3 LED push button

Display description

(2? m3h

e

'-' I/s
S L
L cfm
©)

Fig. 24: Display

1 Display area
2 Display of volume flow unit
3 Display of the menu level

@ @

507150715 0.

Fig. 25: Display examples of volume flow rate values

1 150 m%h
2 15I/s
3 1.5cfm

Decimal point values are indicated by an apostrophe.

Menu selection

Pressing the LED button briefly (<3 s) switches to the
next menu item € - @; see the table below for a
description of the menus.

Editing mode
Pressing the LED button for a long time (>3 s) switches
to editing mode.

Value change
Value change with rotary selector switch
Save by briefly pressing the LED button (<3 s).

After 60 seconds without an entry, the system switches
back to menu item @.

Menu description

@ Flow
Display of set volume flow rate [m3h] — [I/s] —
[cfm]

9 Vmin
Display and setting of qymin

@ Vmax
Display and setting of qymax

@ Diagnosis
Displays the control signal and feedback signal
alternately in [V]

Activation of override controls for test and diag-
nostic purposes:

®  tst =testrun

= oP = damper OPEN / cL = damper CLOSED
® L0 = Qymin/ Hi = Qymax

® St = motor stop

®  oFF = override control OFF

® (000 = display firmware version

® Mode
Selection of the operating mode:

= cAQ = setpoint value default setting and
actual value return via analogue interface (0 —
10V)

= cA2 = setpoint value default setting and
actual value return via analogue interface (2 —
10V)

= cb2 = setpoint value setting and actual value
return via Modbus, additional actual value
return via (2 -10 V)

O com
DIP switch to set communication parameters

= Address: 1 —247

= Baud rate, parity and stop bits, (b1 —b32)
& ‘Detailed information on register
568 (Modbus communication parameters)’
on page 35
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Menu navigation

Fig. 26: Menu navigation
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Status and error messages

Display Flashing signal of LED Status
button
OFF OFF No power
”E r ) ] Inform TROX Service
S I
L 9 0 sec. 1 2
b ) ] Overload of the actuator
N (N R o
R E %% s, 1 2 ®  Check for mechanical blockage!
( E F—“ Synchronisation after voltage recovery
r = Wait for automatic end position detection (open position).
‘ E S E“ é_flj_| ;_ Test mode activated
sec. 1
= End position OPEN is approached,

= End position CLOSED is approached,
= then back to the normal position

Positive pressure detected on sensor:

- r
070 sec. 1 2 ® XSO0 - static transducer: Ap > 1000 Pa
= XMO - dynamic transducer: Ap > 1500 Pa
1 Forced control q,max activated but not yet reached
0—I I—

Display switches between Hi and actual volume flow rate value

I
=]
w
@
2]
-
n

Override control g,max reached

1
- U i)
0 sec. 1 2 Display switches between Hi and actual volume flow rate value
1 Forced control q,min activated, but not yet reached
L D 070 sec. 1 2 Display switches between Lo and actual volume flow rate value
Override control qymin reached
1
- U | .
0 sec. 1 2 Display switches between Lo and actual volume flow rate value
] Override control OPEN activated, but not yet reached
i I
0

Display switches between op and volume flow rate actual value

)
-0

Override control OPEN reached

O_CIJ sec. 1“ ;|g'r Display switches between op and volume flow rate actual value
] Override control CLOSED activated, but not yet reached
_ L . .
E ) oy T 1 2 Display switches between cl and volume flow rate actual value
.
Override control CLOSED reached.
] L LI
oy T 1 2 Display switches between cl and volume flow rate actual value

Setpoint value or override control position not yet reached. Display

1 . ;
0_|—\—‘_ switches between e. g. Hi and volume flow rate actual value

ax
£

5

Regulated. Is signalled as long as the actuator does not rotate to

readjust the setpoint value.
0 sec. 1 2

The flashing signal appears every 2 seconds.
1 =LED is illuminated, 0 = LED is not illuminated
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8 Commissioning and operation

Safety instructions

A DANGER!

Danger of electric shock! Do not touch any live com-
ponents! Electrical equipment carries a dangerous
electrical voltage.

— Only skilled qualified electricians are allowed to
work on the electrical system.

— Switch off the power supply before working on
any electrical equipment.

Before initial commissioning and switching of the supply
voltage, check for proper wiring.

The green illuminated LED button signals correct wiring
after switching on the supply voltage.

When the supply voltage is switched on, the control
component performs a synchronisation and the damper
blade is moved to the OPEN position. The damper then
returns to its original position. This can take up to three
minutes; the status is shown on the display and the
LED, & Chapter 3.1 ‘Product overview’ on page 10 .

8.1 Factory settings:

The volume flow controller is adjusted at the factory and
set to the operating mode and operating parameters
specified in the order code. Due to the factory-set
volume flow rates, always ensure that the terminal units
are only installed in the specified locations

The factory-set operating parameters can be taken from
the adjustment sticker on the terminal unit. ( Fig. 27 /5)

Modbus (M)
Factory set operating parameters:

Qvmin [M3/N]; [I/s] - Lower limit of the operating range for
the VAV terminal unit

Qvmax [M3/]; [I/s] - Upper limit of the operating range for
the VAV terminal unit

Additional commissioning steps required & Chapter
8.6 ‘Configuring the Modbus interface’ on page 32

Analogue (0 — 10V /2 - 10 V) — variable operation
V)

Factory set operating parameters:

Qvmin [M3/0]; [I/s] - Lower limit of the operating range for
the VAV terminal unit

Qvmax [M3/N]; [I/s] - Upper limit of the operating range for
the VAV terminal unit

T R°Z®TECHNIK

Analogue (0 —10V/2 - 10 V) — constant value mode
(F)
Factory set operating parameters:

Qvmin [M3/N]; [I/s] - The volume flow rate constant value
Qveconst IS Set in parameter q,min.-

Qvmax [M3/N]; [I/s] - The parameter
Qumax IS Set to Qynom-

For constant value operation, no control signal may be
specified at terminal Y.

During commissioning, the settings can be adjusted on
the display of the control component or with the service
tool according to the requirements, & 8.5 ‘Setting of

the control component’ on page 30 .

Cb2 - Modbus

CAO0 - Analogue 0 — 10 V — variable operation (V) or
constant value operation (F)

CcA2 - Analogue 2 — 10 V — variable operation (V) or
constant value operation (F)

Supplementary use of the Modbus interface in ana-
logue operation (hybrid operation)

In analogue operation, only the setpoint value settings
of the control component are analysed at the analogue
input. A setpoint value setting via the Modbus interface
(register 0) is not possible. Any write attempts are
acknowledged with an error response.

Regardless of the selected interface configuration, how-
ever, the other Modbus registers can be used. In ana-
logue mode with analogue setpoint value specification,
various operating values, such as the volume flow rate
actual value and damper position, can therefore be read
out from a higher-level building management system
(central BMS) via the Modbus interface, or central over-
ride controls can also be triggered.
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Adjustment sticker

TROX GmbH
TR O tecHNIK o.arsobfichIoxflaz
COM: 000000000 0001 —®
TYP:TVE / 160 / XMO / V2 —— 20006
OP :2-10V/100-350m3/h —®0
LIM:929m3 /h — ®
HW :TROVM-024T-05I-DD15-MB /OF ——@®
SN :#2006161383825 )
ID :TS.1.02.2021028.0002 — @

- i TOX GbH
einrich-Trox-Platz
T R OX TECHNIK D-47504 Neukirchen-Viuyn

COM:000000000. 0001 —®
TYP:TVE / 250 / XS0 / VO —Pe@6
OP :0-10V/1300-2200m2/h —®®
LIM:2283m3 /h —®

HW :TROVM-024T-05I-DS10-MB /OF —@® @

SN :#1910081178465 —

ID :TS.1.02.2021028.0003 —®

Fig. 27: Adjustment sticker XMO and XS0

@ Commission number. Order number
@ Type designation of terminal unit
Nominal size

Control component

Operating mode

M = Modbus

F = constant value

V = variable

0 or 2 = characteristic type
Characteristics0-10Vor2-10V
Volume flow rate ranges qymin — Gumax OF constant
value

Nominal volume flow rate gynom
Hardware type designation

Control components:

OF = equipped at the factory

SP = replacement part

Serial number

Test ID number

GIOI®)

eOw® QO

S

Commissioning and operation

8.2 Service tools functional overview

Functions Display Adjust- PC soft-
ment ware

device

Actual value display v v v

Changes from qymin v v v

and qvmax

Mode setting (0...10 v v v

V/2.10V/

Modbus)

Record running 3 X v

times (operating

time, running time,

ratio)

Perform test run v v 4

function

Setpoint value signal v v v

inY [V]

Actual value return v v v

U V]

Assign bus address v v v

Set Modbus param- v v v

eter sets

8.2.1 Display XMO0 / XS0

Current values can be read, operating parameters can
be set and the status can be read from the control com-
ponent.

After applying the supply voltage, various functions are
available.

Additional information:

m & Chapter 7 ‘Operation and status of the control
component’ on page 25

8.2.2 Adjustment device GUIV3-M

GUIV3-M
,_‘_-/-" >
I_\-_;/_;I J
2 ]
. ﬁ Q Actuator @ @

| ice connector Patch cable f
vV V¥ LMIEIHI m<tg|:,—|

Fig. 28: GUIV3-M is connected to the control compo-
nent by means of the cable provided in the supply
package.
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The GUIV3-M adjustment device offers the same range
of functions as the internal display of the control compo-
nent, setting via this display is useful if the control com-
ponent is difficult to access due to an unfavourable
installation orientation. Connecting and patch cables
allow for easy commissioning. All illustrated connecting
cables, software and operating instructions are included
in the supply package of the adjustment device,
rechargeable battery 2.4V (2x AA Ni-Mh) not included.
To ensure proper operation of the adjustment device,
use the cables included in the supply package.

8.3 PC software WINVAV2

USE-A to Micro USB

GUIV3-5

Patch cable

(]} = T

Service connector

Fig. 29: Connection to the PC with interface adapter
GUIV3-S

With the WINVAV2 software, actual values can be read
and parameterised and time diagrams can be created.
The software is installed on a customer PC.

The control component is connected to the GUIV3-S
interface adapter with a service plug and patch cable.
The USB cable is then used to connect the PC and
GUIV3-S. The software comes with the GUIV3-S inter-
face adapter, all the connecting cables shown, and the
operating instructions. To ensure proper function, the
cables in the supply package must be used.

8.4 Functional test

Personnel:
= Skilled qualified electrician
= HVAC technician

For commissioning, we recommend creating commis-
sioning documentation in which the function of the ter-
minal unit is checked and documented.

The function test of the terminal unit can be carried out
in various ways, % Chapter 8.2 ‘Service tools func-
tional overview’ on page 29 .

T ROZ®TECHNIK

The internal display is sufficient for most function tests,
& 7 ‘Operation and status of the control component’
on page 25

To check the function of the VAV terminal unit, check the
position of the damper blade on the damper blade shaft
(marked), & 3.2 ‘Position of the damper blade’

on page 10 .

Preparation:

= Switch on the supply voltage; the green LED indi-
cates that the supply voltage is properly connected.

= Wait until the synchronisation run has been com-
pleted.
= Switch on air conditioning system.

Note: The system pressure at the volume flow con-
troller must be sufficient for a proper function test.

1. » Perform the test function:
For this purpose, select menu item tst on display
menu @ ‘Diagnosis’, & on page 25.

= The test function is started and the LED
flashes once briefly at 2-second intervals.

= Actuator moves the damper blade to the
OPEN position.

= Actuator moves the damper blade to the
CLOSED position.

= Actuator moves the damper blade back to
the control position.

2. » Activate the override control q,nin
For this purpose, select menu item Lo on display
menu @ ‘Diagnosis’, & on page 25 .

= Measure actual value signal with the voltmeter
and log the volume flow rate actual value

3. » Activate the override control q,max
For this purpose, select menu item Hi on display
menu @ ‘Diagnosis’, & on page 25.

= Measure the actual value signal with a volt-
meter, read the volume flow rate actual value
on the display and log it.

8.5 Setting of the control component
8.5.1 Setting constant value operation (F)

If the factory-set value qv,.onst is t0 be changed, or an
ordered variable volumetric flow controller is to be con-
verted to a constant volumetric flow controller, this can
be adjusted on the internal display or via the service
tools described. Here, the constant value is set to Qymn.
Since qymin= Aveonst With constant control. In this case,
the gymax Value has no relevance and no further setting
is required.

For constant value operation, no control signal may be
specified at terminal Y.
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8.5.2 Setting variable operation (V)

The factory-set values for q,min and g,max Can be
adjusted on the internal display or using the service
tools described.

Qumin 10 Qymax iS the variable-limited volume flow rate
operating range, which is controlled by the control signal
at terminal Y.

The following points should be noted for the control
input signal:

= Usable control range of the VAV terminal unit 4%—
100%

= The settings qymin Und qymax define the controllable
operating range of the control component, & 3.5
‘Characteristics’ on page 15

= In order to achieve a higher resolution of the assign-
ment voltage signals to the volume flow rate setpoint
values, the operating range can be restricted by
Qvmin und Qumax-

8.5.2.1 Setting the entire control range for the

control input signal of the central building
management system

If the volume flow rate is to be specified by the central
BMS across the entire control range, q,mi, must be set

to 0 m*h and Qymax 10 Qunom-

The following points should be noted for the control
input signal:

= Observe the usable control range
For example, with a signal voltage range of
0—10 V DC and settings of qymin = 0 m*h and qynax
= Qvnom» the control range is only reached from a
control signal of 0.4 V DC.

= [f the control signal drops below 0.3 V DC with a
control input signal of 0 — 10 V and gy, = 0, the
damper blade moves to the CLOSED position.

! NOTICE!

Safe shut-off function

Compliance with a control signal < 0.3 V DC is not
always given due to interference voltages on the
supply lines. Therefore, the positive circuit should
always be preferred for a safe shut-off,

&  on page 20

Commissioning and operation

8.5.3 Change of the control input signals
analogue 0-10V, 2 -10 V, Modbus

In menu item @, the control input signal of the control
component can be adjusted as follows. & 7 ‘Opera-
tion and status of the control component’ on page 25

Cb2 - Modbus

CAO0 - Analogue 0 — 10 V — variable operation (V) or
constant value operation (F)

CA2 - Analogue 2 — 10 V — variable operation (V) or
constant value operation (F)

Control component Compact XMO + XSO0 for VAV terminal unit TVE 31



Commissioning and operation TROZ “rechnik

8.6 Configuring the Modbus interface

The Modbus parameters can be set on the internal display, the service tools & Chapter 8.2 ‘Service tools functional
overview’ on page 29 or an external Modbus software.
The following table lists all Modbus registers and their meaning.

Explanation of the access right / storage:

R = Register can be read

R, W = Register can be read and written

RAM = Register value temporary

EEPROM = Register value not temporary, but saved permanently (max. 1 million write processes)

Register Meaning Access right Storage
0 Volume flow rate setpoint value [%] R, W RAM

= Reference: Vmin — Vmax (qymin — Gvmax)
= Resolution: 0 — 10000
= Volume flow rate setpoint value: 0.00 — 100.00%

1 Activation of an override control R, W RAM
= 0=None
= 1 =OPEN position
m 2 = CLOSED position, shut-off CLOSED
. 3= Qymin
= 4 = quaX
2 Command triggering R, W RAM
= 0= None
= 1 = Synchronisation
m 2 ="Testrun
= 4 = Controller reset
4 Current damper blade position [%] R RAM

= Resolution: 0 — 10000
= Damper blade position: 0.00 — 100.00%

5 Current damper blade position [°] R RAM
= Reference: without decimal places
6 Volume flow rate actual value [%] R RAM

= Reference: Qynom
= Resolution: 0 — 10000
= Volume flow rate actual value: 0.00 — 100.00%

7 Current volume flow rate actual value in volume flow unit accordingto R RAM
the setting in register 201 [m3/h], [I/ s], [cfm]

8 Voltage value at analogue input setpoint value Y [mV] R RAM

103 Firmware version R Flash

104 Status information R RAM

= Bit 5 = Mechanical overload
= Bit 8 = Internal activity, e. g., test run, synchronisation
= Bit 10 - Bus timeout monitoring triggered

Note: All other bits for internal purposes only
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Register
105

106

108

109
120

121

122

130

201

Meaning
Lower limitation of work area:

= Operating parameter Vmin (Qymin) [%]

= Reference: qynom (S€€ adjustment sticker)
= Resolution: 0 — 10000

= Vmin: 0.00 — 100.00%

Note: Modbus registers 105 and 120 influence each other mutually;
the last setpoint value default setting is valid.

Upper limitation of work area:

= Operating parameter Vmax (Qumax) [%]
= Reference: Qunom
= Resolution: 0 — 10000 Vmax: 0.00 — 100.00%

Note: Modbus registers 106 and 121 influence each other mutually;
the last setpoint value default setting is valid.

Behaviour on bus timeout

= (0 = Control of the last setpoint value

= 1 =OPEN position

= 2 =CLOSED position, shut-off CLOSED
. 3= Qumin

= 5 = quaX

Definition bus timeout [s]

Lower determination of work area:

Operating parameter q,nmi, in the volume flow unit [m?h], [I/ s], [cfm]
according to the setting in register 201

Note: Modbus registers 120 and 105 influence each other mutually;
the last setpoint value default setting is valid.

Upper determination of work area:

Operating parameter q,max in the volume flow unit [m?h], [I/s], [cfm]
according to the setting in register 201

Note: Modbus registers 121 and 106 influence each other mutually;
the last setpoint value default setting is valid.

Interface definition (interface mode); for assignment see separate
table

Modbus address (participant address), factory setting: Modbus
address 1

Volume flow unit

m 0=l/s
= 1=m?h
m 6 =cfm

Access right
R, W

R, W

R, W

R, W
R, W

R, W

R, W

R, W

R, W

Storage

EEPROM

EEPROM

EEPROM

EEPROM
EEPROM

EEPROM

EEPROM

EEPROM

EEPROM

Commissioning and operation
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Register Meaning

231 Determination of signal voltage range (mode): R, W

Bit 0 defines the characteristic selection of the analogue interface.
— Bit 0 = 0 characteristic: 0 — 10 V
— Bit 0 =1 characteristic: 2 - 10V

Bit 4 defines the actual value signal as volume flow rate actual
value or damper blade position.

— Bit 4 = 0 Volume flow rate actual value
— Bit4 = 1 Damper blade position
All other bits must not be changed.

568 Modbus parameter set, communication settings: R, W

Baud rate
Parity
Stop bits

For the assignment, see the separate table

569 Modbus communication settings: R, W
Modbus response time = 10 ms + delay
With delay = 3 ms x register value 0 — 255

572 Setting of switching threshold for override control CLOSED via control R, W
signal for signal voltage range 2 — 10 V:

Settingrange 0.5V -1.8V
Default value 0.8V (register value = 20)
Resolution: 1 setting unit = 40 mV

Access right

T ROZ®TECHNIK

Storage
EEPROM

EEPROM

EEPROM

EEPROM

Detailed information on register 122 (communication interface setpoint/actual value - Interface Mode)

Register value Setpoint value default setting Actual value

0 Analogue input at terminal Y; signal Analogue signal at terminal U; signal
voltage range 0(2) — 10 V according to  voltage range 0(2) — 10 V according to
register 231 register 231

1 Modbus via Register 0 (0)2-10V

2 Modbus via Register 0 Modbus register 10
Analogue input at terminal Y; signal Modbus register 10
voltage range 0(2) — 10 V according to
register 231
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Detailed information on register 568 (Modbus communication parameters)

Setting value Baud rate Parity Stop bits
Modbus register Display
0 1 1200 None 2
12 1200 Straight 1
23 1200 Uneven 1
3 4 2400 None 2
45 2400 Straight 1
56 2400 Uneven 1
6 7 4800 None 2
7 8 4800 Straight 1
89 4800 Uneven 1
9 10 9600 None 2
10 11 9600 Straight 1
1 12 9600 Uneven 1
12 13 19200 None 2
13 14 19200 Straight 1
14 15 19200 Uneven 1
Factory setting = 15 16 38400 None 2
16 17 38400 Straight 1
17 18 38400 Uneven 1
18 19 1200 None 1
19 20 2400 None 1
20 21 4800 None 1
21 22 9600 None 1
22 23 19200 None 1
23 24 38400 None 1
24 25 76800 None 1
25 26 115200 None 1
26 27 76800 None 2
27 28 76800 Straight 1
28 29 76800 Uneven 1
29 30 115200 None 2
30 31 115200 Straight 1
31 32 115200 Uneven 1
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9 Troubleshooting

TROX air terminal units and control components are
tested technically before delivery. The factory-set oper-
ating parameters are documented on the adjustment
sticker and must be checked during commissioning &
‘Adjustment sticker’ on page 29 .

If faults occur after commissioning, they can usually be
remedied yourself using the following descriptions.

If a fault cannot be remedied on its own, TROX Service
will be happy to assist you with troubleshooting, simply
contact & ‘TROX Technical Service’ on page 3

For this, the following information is needed:
= QOrder number and item or serial number (see order

code)

= Type and nominal size of VAV terminal unit (see
adjustment sticker):

" Qumin / Qumax settings
= Control input signal

9.1 Common mistakes
9.1.1

In many cases wiring errors are the cause of faults. For
this reason, only the 24 V supply voltage should initially
be connected when troubleshooting a control compo-
nent.

Incorrect wiring

1. » If present, disconnect the connecting cables at the
setpoint value input (terminal Y) and the actual
value output (terminal U). This switches off all
external circuit influences.

2. » Check if the 24 V supply voltage is switched on
and is within the permitted tolerance zone.

= When the supply voltage is switched on and
there is an adequate minimum differential
pressure in the duct, the control component
attempts to adjust the volume flow rate to the
setpoint value qymn-

3. » Check whether the volume flow controller has
reached the setpoint value.

Reading out with service tool or voltage signal &
9.3.1 ‘Use of voltmeters to control setpoint
values and feedback signals’ on page 37 .

= If the setpoint value is reached, the volume
flow controller will work properly.

4. » The test can be repeated for different setpoint
values by adjusting the V,,;, value.

T ROZ®TECHNIK

9.1.2 System pressure too low

The aim of the volume flow control is to regulate the
volume flow rate actual value to the specified setpoint
value. However, this requires a sufficient fan output so
that the terminal unit can regulate (restrict) the desired
volume flow rate setpoint value. If the required minimum
differential pressure is not reached due to an inade-
quate fan output, the setpoint value of the terminal unit
cannot be reached either.

If the system pressure is too low, the volume flow con-
troller will attempt to open the damper blade further to

reach the desired volume flow rate setpoint value. This
can be detected on the damper blade shaft of the VAV
terminal unit & 3.2 ‘Position of the damper blade’

on page 10.

If the damper blade is still in the OPEN position with the
setpoint signal present, instead of in a control position
(throttle position), the volume flow rate is not high
enough to set the setpoint value.

Remedy:

= Check fan output,

®=  Check if the duct section is blocked, e.g., fire
damper closed

= & A ‘Systematic troubleshooting’ on page 46

9.1.3 Use outside the control range

If the unit-specific control range is left with the q i~/
Jvmax Setting, the setpoint values cannot be reached.
The actual value reached by the volume flow controller
is undefined.

Adapt the settings for q,mi, and q,max With the specific
control ranges of the terminal unit.

Additional information:

= Useful control range 4% — 100% of qynom (S€€
adjustment sticker)
m & 3.5 ‘Characteristics’ on page 15

9.1.4 Deviation between setpoint value
and actual value signal

Frequently, in the regulated condition, the same signal
voltage is expected at the setpoint value input and the
actual value output of the control component. However,
this only applies if qymi, is set to 0 m3h and q,,.x is set
to qvnoms Since the same characteristic curve vertices are
used for the setpoint value input and the actual value
output.

Furthermore, in the controlled state, due to the permis-
sible control tolerance, small deviations between the
signal voltages of the setpoint value and actual value
can always be expected.
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If the qumin @and qymax Settings restrict the usable control
range, this changes the characteristic profile of the set-
point value signal. Since the signal voltage of the actual
value is always assigned to the characteristic profile of
Jvnom: this results in a restriction of the usable control
range in a different characteristic profile of the signal
voltages for setpoint and actual values.

In this case, a direct inference due to different signal
voltages at the setpoint value input or actual value
output without (rollover) calculation is not possible.

9.2 Systematic troubleshooting

In case of malfunctions of the VAV terminal unit, we rec-
ommend systematic troubleshooting based on our flow
chart, & A ‘Systematic troubleshooting’ on page 46 .

9.3 Further diagnostic options
9.3.1 Use of voltmeters to control setpoint
values and feedback signals

In analogue mode, a voltmeter can be used to electri-
cally measure both the setpoint value signal Y (terminal
Y to earth) and the actual value signal U (terminal U to
earth). Using the following formulas, the associated
volume flow rate setpoint values and actual value scan
be calculated and thereby checked:

Voltage signal 0 — 10 V

Qusoll =% x (qvmax_ C1vmin) + Qvmin

Quist =% X Qunenn

Voltage signal 2 - 10 V

Y-2
quoll=(1oT2V)x (q vmax CIvmin)'l'qvmin

U-2
Quist =(10V——2V) X Qyvnenn

Note: Depending on the selected setting of the qymin- /
OJumax Values, the setpoint value signal voltage and
actual value voltage can be different even in the cor-

rectly controlled state, & 9.1.4 ‘Deviation between set-

point value and actual value signal’ on page 36 .

Troubleshooting

9.3.2 Sample calculations

Example 1:

Calculation of the volume flow rates by means of
setpoint and actual value signal voltage

Terminal unit nominal volume flow - 1828 m¥h
rate Qunom
Set qymin - 600 m*h
Set Qymax - 1000 m¥h
Characteristic setting - 0-10V
Voltage (Y) - 824V
Voltage (U) - 54V
Qusoll =10LV x (qvmax_ qvmin) * Qumin

Billing solution:

Quset = (8.24 V /10 V) x (1000 m3*/h — 600 m?®h) +
600 m3h

Queet = 929.6 m¥h

Quist =10LV X Qvnenn
Quist = 5.4 V /10 V x 1828 m?h
Quist = 987.12 m3/h
Deviation = 987.12 m3/h — 929.6 m%h
Deviation = 57.52 m?/h

1 quoll

a qvist
Ag, = 1-1(929.6 m3h /987.12 m3h) x 100
Aq, = 6%

AqG, = x100%

Control component Compact XMO « XSO0 for VAV terminal unit TVE
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Example 2:

Calculation of the setpoint value voltage (Y) for
desired volume flow rate

Terminal unit nominal volume flow - 2293 m*h
rate Qunom

Set qumin - 500 m*h
Set Qymax - 2000 m3*h
Characteristic setting - 0-10V
Desired volume flow rate qyeet - 1500 m3*h

— Qvsoll = Qvmin
(qvmax — qvmin)
10V

Billing solution:

Y = 1500 m?h — 500 m¥h / (2000 m¥h — 500 m%h /
10 V)

Y =0.66 V

Example 3:

Calculation of the setpoint value voltage (Y) for
desired volume flow rate

Terminal unit nominal volume flow - 1513 m*h
rate Qunom

Set Qumin - 250 m*h
Set Qymax - 800 m*h
Characteristic setting - 2-10V
Desired volume flow rate qeet - 650 m*h

Y= Qusoll — Gvmin + 2V
(10V - 2V)
Billing solution:

Y =650 m¥h — 250 m¥h / (800 m*h — 250 mh /
(10V=2V))+2V

Y=781V

T R°Z®TECHNIK

38 Control component Compact XMO « XSO0 for VAV terminal unit TVE



TROZ “technik Replacement parts

10 Replacement parts

10.1  Order of replacement control
components

The unit type, nominal size/dimensions as well as oper-
ating mode, signal voltage ranges, operating values
(Qumins Gvmax) @nd the nominal flow rate are required for
ordering replacement parts. Additional details such as
the order number make it easier to identify the delivery
status of the VAV terminal unit.

The adjustment sticker on the VAV terminal unit pro-
vides all the information required for ordering
replacement parts for a control component, which
can be sent as a photo when ordering replacement
parts, for example.

10.2 Assembly of replacement control
components

Fig. 30: Plug the control component onto the basic unit

! NOTICE!

Observe correct assembly!

1. » Align the markings with each other.
2. » Attach the controller without force

3. » Engage the controller — done!

Control component Compact XMO « XSO0 for VAV terminal unit TVE
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11 Disposal

Have the VAV terminal unit with control component dis-
posed of by an authorised company following its final
decommissioning. The device contains electrical and
electronic components and must not be disposed of as
domestic waste. When disposed of, local up to date reg-
ulations must be complied with.
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12 Technical data

Technical data

General operating conditions of the control components

Ambient temperature

Ambient humidity

TROYZ TECHNIK 00000069230

10-50 °C
5-90% rF

Fig. 31: XMO / XSO

Supply voltage
(AC voltage)

Supply voltage
(DC voltage)

Power rating
(AC voltage)

Power rating
(DC voltage)

Power consumption (when running/
when idle)
Transducer

Run time for 90°

Setpoint value signal input (analogue

optional)

Actual value signal output
IEC protection class
Protection level

EC conformity

Bus connection

Number of nodes

Adjustable communication parame-
ters

Setpoint / actual value interface
(Modbus)

Cable termination

Compact controller XM0
TROVM-024T-05I-DD15-MB

Compact controller XS0
TROVM-024T-051-DS10-MB

24V AC £ 20%, 50/60 Hz
24V DC = 20%%

Nominal width 100 — 200: max. 4 VA
Nominal width 250 — 400: max. 7 VA
Nominal width 100 — 200: max. 2.5 W
Nominal width 250 — 400: max. 4 W
1w

Dynamic (XMO0) Static (XSO0)
Approx. 100 s
0-10V DC, Ra > 100 kQ
or 2 -10V DC Ra> 50 kQ
0-10VDCor2-10V DC, max. 5 mA
[l (protective extra-low voltage)
IP 42 (with the terminal cover attached)
EMC to 2014/30/EU
Modbus RTU, RS485
128

1200 — 115,200 Bd
Start bit: 1
Data bits: 8 stop bits: 1 or 2
Parity: None, Even, Odd

via Modbus register list

externally required

Control component Compact XMO « XSO0 for VAV terminal unit TVE
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13 Declaration of conformity

We hereby declare that the control component complies
with all relevant provisions of the following EC guide-
lines:

= Richtlinie 2014/30/EU
= Richtlinie 2014/35/EU
= Richtlinie 2011/65/EU

The individual CE certificates can be found at
www.trox.de .

T ROZ®TECHNIK
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Systematic troubleshooting

A Systematic troubleshooting

Start troubleshooting

Supply voltage within the
tolerance specifications?

®
TECHNIK

L Troubleshooting VAV terminal units with Compact controller XM0 and XSO

Take note of display ASCII code!
See Chapter 6.4

v

) 4

Check wiring, transformer

Y

Status 04.03.2021 J

EC

Check mechanical block
of the actuator and
repair if necessary.

Test mode activated.
Deactivate test mode or wait
for test to be completed.

Override control active.
Deactivate override control.

Overpressure of sensor.
Reduce system
pressure.

Wait for synchronisation.

Initiate function test (run test function) Via DIAG
menu 4
Damper blade first moves to positions OPEN and then
to the control position.
(takes a few minutes; monitor process) Display shows
St for the entire process.

Damper blade No
reaches the "OPEN"
position first?
Yes
Y
No
Damper blade reaches control position? —

Actual value consistent with setpoint
value setting?

Mechanische Uberpriifung
- - Check that the control component is seated corrected on
d the basic device
- Remove the control component from the basic device.
See Fig. 29

Check system pressure

Open Minimum differential pressure maintained?
Damper blade position? Duct section shut off/fire damper closed?
- Sensor openings dirty (damper blade)

- Check setpoint value setting (Bus/analogue)
Closed

T

Check q ymin

Check qymin Setting und setpoint value setting and
correct if necessary

|

A 4

Controller OK

46

No - Tolerance observation controller vs. Measuring tolerance \ 4
- Check control ranges
: - Check wiring Call TROX service technician
- Check airflow direction (only for XS0)
- Check for dirt

Control component Compact XMO0 « XSO0 for VAV terminal unit TVE
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