VS-VAV & VS-VVT Installation Guide

Application-Specific Variable Air Volume Controller VS-VAV
Application-Specific Variable Air Volume Controller — No Motor VS -VAV-N
Application-Specific Variable Volume Temperature Controller VS -VVT
Free Programmable Variable Air Volume Controller VS -VAV
Free Programmable Volume Temperature Controller VS -VVT
Free Programmable Variable Air Volume Controller — Wireless* VS -VAV-W
Application Specific Variable Air Volume Controller — Wireless* VS -VAV-W
Application Specific Variable Volume Temperature Controller — Wireless* VS-VVT-W

*Note: Wireless Option available on European models only

Voyant Solutions’ Variable Air Volume (VS-VAV) and Variable
Volume Temperature (VS-VVT) controllers are designed to control
various types of HVAC equipment, such as terminal boxes
baseboard heaters, duct heaters, multistage heaters and fans,
coolers, valves, lights, etc.

The controllers are based on LONWORKS® technology for peer-to-
peer communication between controllers and are LONMARK®-
certified.

This document describes the hardware installation procedures for
the VS-VAV and VS-VVT lines of controllers.

Note: Refer to the VS-VAV and VS-VVT User Guide (provided with
the plug-in) to obtain more information on how to use these
devices.
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Figure 1-1: VS-VAV-400 Controller

For proper installation and subsequent operation of the VS-VAV and VS-
VVT controllers, pay special attention to the following recommendations:

- Upon unpacking your Voyant Solutions product, inspect the contents
of the carton for shipping damage. Do not install damaged devices.

- Allow for proper clearance of device casing, wiring terminals and
service pin for easy access, hardware configuration and
maintenance. Remember to record the Neuron ID located on a
sticker on the top of the device (in text and barcode format), for later
commissioning.

- The controllers are designed to operate under the following
environmental conditions:

0 Ambient temperature between 32°F to 158°F (0°C to 70°C)
O Relative humidity from 0% to 95%, non-condensing.
- Ensure proper ventilation of devices.

- Avoid areas where corroding, deteriorating or explosive vapors,
fumes or gases may be present.

A

Take reasonable precautions to prevent static discharges
when installing, servicing or operating the device. Discharge
accumulated static electricity by touching a securely
grounded object before working with this device.

ISO 9001:2000 Certified


http://www.voyantsolutions.com
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- All wiring must comply with electrical wiring diagrams, as well
as national and local electrical codes.

- All wiring connections are done by using the removable
terminal connectors, which must be disconnected from the
device for wiring. Use a small flat screwdriver to tighten the
terminal connector screws once you have inserted the wires.

- Analog-type cables (i.e., for power, voltage and current inputs,
as well as triac outputs) should be kept apart from other types
of wiring to avoid any ambient noise transmission among wires.
However, unswitched power wiring can be in the same conduit
as the LONWORKS communication cable.

- The board connectors accept wires or flat cables ranging from
22 to 12 AWG (0.645-2.052 mm diameter) per pole. However,
power cables must remain between 18 and 14 AWG (1.024-
1.628 mm diameter).

- Do not connect the analog/digital inputs or outputs to ground
(only if otherwise stated).

- Do not connect the common terminals to ground (unless stated
otherwise).

- Do not leave device powered when connecting any type of wire
to the controller. Fully disconnect power terminal to ensure that
the device is not powered.

- The transformer powering the controller must be configured as
a floating transformer (it should not be grounded).

The VS-VAV and VS-VVT controllers have been designed for easy
installation. The integrated mounting brackets on each controller
have a diameter of 0.2” (5 mm) and are designed to oppose the
shaft torque.

|
\\\”:3 There is only one screw bracket for units that have a

damper actuator.
Note P

The device can be mounted directly on an air duct or in a panel, by
using the integrated damper brackets and screws that are provided
with the device. Remove the terminal blocks, and use the controller
mounting slots to mark the location of any holes that need to be
drilled. Remove device and drill holes. Clean the perforated surface,
and fasten the device using the appropriate screw types. Ensure
that the damper shaft is at least 1.5” long (40 mm) to allow the
damper bracket to fit securely around the damper shaft. If required,
limit the maximum damper shaft rotation by modifying the position of
the stroke-end stops in 5° increments.

min. 40 mm (1.5")

Figure 4-1: Mounting a VAV or VVT device on a damper shaft

To connect the high- and low-pressure sensors (see Figure 5-3),
use flexible tubes with ¥4" (6.4 mm) outside diameter and 5/32" (4
mm) inside diameter.
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Figure 5-1: VS-VAV & VS-VVT product line dimensions
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Figure 5-2: VS-VAV-N (no actuator model) dimensions
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Figure 5-3: Controller components
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Device Power Requirements: 24VAC; +/- 15%, Class 2

A To conform to Class 2 requirements in the United States,
use transformers of 100 VA or less to power the
controller.

For power and ground wiring, it is recommended to use the heaviest
gauge wire based on a maximum of 14 AWG and a minimum of 18
AWG.

If powering more than one device, use the following method to
calculate the power requirements of the required transformer:

- Add up the maximum power consumption of all devices and
multiply this sum by 1.3.

- If the resulting number is higher than 100VA, consider using
multiple transformers.

Use an external fuse on the 24 VAC side (secondary side) of the
transformer, as shown in Figure 6-1, to protect all devices against
power-line spikes.

Maintain consistent polarity when connecting controllers and
devices to the transformer. That is, the COM of each controller and
each peripheral should be connected to the same terminal on the
secondary side of the transformer.

A The VS-VAV and VS-VVT are half-wave-rectified.
Connecting two half-wave power supplies to the same
transformer without maintaining polarity will cause a short

circuit. The controller uses 24 VAC +/- 15%.
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Figure 6-1: Power wiring

A The negative input terminals of the controller are
internally wired to the COM terminal of the power input.
Therefore, if powering peripherals and controllers with the
same transformer, it is essential to maintain polarity.
Failure to do so will result in a short circuit and/or a
damaged device. The transformer must be floating (it

should not be grounded).

|

\\r:.; The VS-VAV and VS-VVT controllers are protected
8 against power surges and short circuits by two 5A
Note removable fuses, model SMQ #419

The VS-VAV and VS-VVT controllers have physical connections for
four (4) inputs. The controller inputs are software-configurable from
within the device's LNS plug-in or Niagara wizard. Each input can be
configured for digital, resistive, current or voltage signals. You must
configure the input types properly in the software plug-in or wizard to
ensure proper input readings.

Wiring Digital and Resistive 10kQ Inputs

This input configuration is used to monitor digital dry contacts
as well as 10kQ potentiometers and 10kQ NTC thermistors.

4 Thermistor\
10 KOhm |

Figure 7-1: 10kQ NTC thermistor input
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Figure 7-2: 10kQ potentiometer input

604‘ >

Contact ~/

&
GND| > & E— NO-NC
Figure 7-3: Digital dry contact (NO & NC)
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\\\”:;} 1. A resistive circuit input that is less than 110Q is
4 detected as a short, and an input that is more than
Note 800kQ is detected as an open circuit.
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2. For Type 2 10KQ thermistor inputs, the temperature to
resistance range is from 337kQ down to 390Q, which
translates into -40°F to 248°F (-40°C to 120°C)

Wiring Current Inputs

Current inputs can have a range of 4 to 20 mA. Connect the
current input according to the following figure if the
transducer is externally powered. (Use a transducer with the
following characteristics: 2-wire, 4-20 mA).

Resistance
249 Q, 1%, Ya W (min.) Transducer

=z \ 4-20mA -
GND| = & € +
24 VDG

Figure 7-4: Current input with external power source

Connect the current input, according to the following figure, if
the transducer is internally powered.
Resistance

249 Q, 1%, Y% W (min.) Traned
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Figure 7-5: Current input with internal power source
Wiring Voltage Inputs

Voltage inputs have a range of 0 to 10 VDC, with +0.5%
accuracy. Connect the voltage input, according to the
following figure:

Transducer
1= @ + |Signal (+)
GND &5 - |Ccommon

Figure 7-6: Voltage input




The VS-VAV and VS-VVT controllers have physical connections for
four (4) digital outputs and two (2) universal outputs. The digital
outputs are all hardware-configurable, and must be configured by
changing the jumper settings on the printed circuit board.

Wiring Digital Outputs

The digital outputs can be configured as either powered outputs
or nonpowered outputs, and output wiring must be done
accordingly.

- The nonpowered output type does not have any voltage on the
output terminals when the output is active. Power must be
supplied externally.

- The powered output type has 24 VAC on the output terminals
when the output is active. Power is therefore supplied internally
by the controller.

It should be noted that VS-VAV and VS-VVT controllers are
shipped with all digital outputs configured as powered outputs.
Maximum output current for all digital outputs (whether powered
or nonpowered) is 1A.

DO1 and DO2 are controlled by a single jumper and must
therefore be set identically. Similarly, DO2 and DO3 are
controlled by a single jumper and must therefore be set
identically. The jumpers are used to specify whether an internal
or external power source is being used. The C terminal between
DO1 and DO2 is common to DO1 and DO2 only. Similarly, the C
terminal between DO3 and DO4 is common to DO3 and DO4
only.

A To measure the state of a digital output (TRIAC), an
external load must be connected.

External AC
— Xternal power source 24 VAC coMm
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DOz @ - Al
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Figure 8-1: Digital output with external power supply
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Figure 8-2: Digital output with internal power supply (for
floating actuators)

When controlling an external floating actuator with a VS-VAV-
N wire the controller to the actuator, as shown in Figure 8-3.
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Figure 8-3: Connecting to an external floating actuator
Wiring the Analog Outputs

The analog outputs can be configured to provide either a
linear signal ranging from 0 to 10 VDC, or a discrete signal of
0or 12 VDC.
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The discrete signal can be used to generate a pulse wave
modulation (PWM) signal or a simple two-state signal. The
maximum current rating of this output is 20 mA @ 12 VDC,
with a total maximum load of 600 Q.

GND | &
AO & &

Figure 8-4: 0 to 10 VDC analog output

Common
0-10 VvDC

When driving a relay with a universal output, a diode must be
connected in parallel to protect the controller from back-emf
current, which occurs when the relay is turned off.
Recommended diodes are 1N4004 (Ir=1A @ Vr=25V).

When controlling an external analog actuator with a VS-VAV-
N wire the controller to the actuator, as shown in Figure 8-6.
Note: Either AO1 or AO2 can be connected to the + input of
the actuator.

12 VDC Relay

GND| = @ % =
AO & ©| & +

Maximum load
600 Q

Diode
(Ir=1A @ Vr 25V)

Figure 8-5: 0 or 12 VDC discrete output
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Figure 8-6: Connecting to an external analog actuator

Approved cable types for LON® communications are Level IV
22AWG (0.65 mm), UNSHIELDED. Both one pair and two pair wires
can be used. The LON communication wire is polarity-insensitive,
and can be laid out in a bus, star, loop or free topology.

i\\? Voyant Solutions strongly recommends using the bus

\Q:;} topology  network  configuration for all LON

Note communication wiring, as it allows for easy network
troubleshooting.

Connect both wires to the LON terminals of the controller. If
inserting multiple wires in the terminals, make sure to properly twist
wires together prior to inserting them in the terminal connectors.
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Figure 9-1: Communications wiring

For more information and detailed explanations on network topology
and wire-length restrictions, please refer to the Junction Box and




Wiring Guideline for Twisted Pair LonWorks® Networks, part.# 005-
0023-01, published by Echelon Corporation.

A It is very important to use proper network terminators

depending on the type of network topology used. Failure

to do so might result in communication errors between

controllers. Do not use multiple gauges of cable on the

same communication bus, as this may also result in
communication errors.

Selecting Network Terminators

For free topology-type networks (TP/FT-10 only), use only
the following terminator for each free topology channel in any
location:

P R1=52.3Q, +1%, %W
m C1 = 100pF, =50V Voyant Solutions Part #
c2 PDIDI-FT-TP10XX
hd C2 = 100pF, =50V

For bus topology-type networks (TP/FT-10 only), use the
following terminator at each end of the bus topology channel
(2 terminators per channel in total):

ns R1 = 1050, +1%, %W
RL c1 C1 = 100pF, =50V Voyant Solutions Part
c2 #PDIDI-BT-TP10XX
}j’e C2 = 100pF, =50V

Connecting to an VS-SMART-SENSOR

The VS-VAV and VS-VVT line of controllers are designed to connect
to the VS-SMART-SENSOR, a room sensor and VAV balancing tool
with LCD display. The controllers have dedicated inputs for the VS-
SMART-SENSOR (labeled SMRT+ and SMRT-) so that the 4
regular inputs are free to connect to other devices and peripherals. If
the VS-SMART-SENSOR is being used as a portable device, it can
be temporarily connected to the communication jack of a regular
SENSOR, which is wired to the VS-VAV or VS-VVT. Refer to the
VS-SMART-SENSOR hardware installation guide for detailed
instructions.

\’\\\;:__ When you are using an VS-VAV-W, VS-VAV-W or VS-
4 VVT-W (European wireless models), the wireless receiver
Note will be automatically be disabled when you attach an VS-
SMART-SENSOR to the controller. It is not possible to
simultaneously use the wireless option with the VS-
SMART-SENSOR.

Permanently Wiring the VS-SMART-SENSOR to a Controller

The VS-SMART-SENSOR uses a serial communication protocol
and is designed to connect to the serial inputs labelled SMRT+ and
SMRT- on the VS-VAV and VS-VVT line of controllers. To
permanently wire a wall mounted EC-SMART-SENSOR to a
controller, do the following:

1. Remove the face plate of the VS-SMART-SENSOR.
There are 2 tabs on the bottom of the device which can be
pressed with a screwdriver to remove the cover. You will
see 4 connection terminals within the device.
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Figure 9-2: SMRT+ and SMRT- output terminal location

2. Connect the SMRT+ and SMRT- output terminals of the
VS-SMART-SENSOR to the SMRT+ and SMRT- inputs
on the VS-VAV / VS-VVT with 18 AWG wire.

Note: If you are connecting to a controller that has a
wireless receiver, the wireless functionality will be
permanently disabled.

SMRT+ T %
SMAT - &

Figure 9-3: VS-SMART-SENSOR - Permanently wired to controller

Using the VS-SMART-SENSOR as a Portable Device

The VS-SMART-SENSOR can be used as a portable device to
perform VAV balancing. If an VS-SENSOR is already connected to
the VAV that is to be balanced, the VS-SMART-SENSOR can be
directly connected to the communication jack within the VS-
SENSOR.

Note: Terminals 1 and 2 of the leftmost terminal block within the
VS-SENSOR must be connected to the SMRT+ and SMRT-
inputs of the VS-VAV-X controller before the communication
jack can be used. Typically, these connections should have
been made when the VS-VAV-X and VS-SENSOR were first
installed in the building.

1. Remove the face plate of the VS-SMART-SENSOR.
There are 2 tabs on the bottom of the device which can be
pressed with a screwdriver to remove the cover. You will
see 4 connection terminals within the device.

2. Connect the SMRT+ and SMRT- output terminals of the
VS-SMART-SENSOR to two 18 AWG wires that terminate
in a 1/8" audio plug.
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Figure 9-4: SMRT+ and SMRT- output terminals connected to 2-
wires terminating in a 1/8" audio plug

3.  Remove the face plate of the VS-SENSOR and insert the
1/8" audio plug into the communication jack. Verify that
the two output terminals on the right side of the device are
wired to the SMRT+ and SMRT- terminals on the VS-
VAV-X controller. Terminals 1 to 6 on the left hand
connector should already be connected as described in
the EC-SENSOR Hardware Install Guide.

Note: If you are connecting to a VAV controller that has a
wireless receiver, the wireless functionality will be
temporarily disabled during the period when the
audio plug is inserted into the communications jack.




