Installation & Operation Manual

Snow Melting Control 654

Introduction

The Snow Melting Control 654 is designed to operate electric or hydronic equipment to melt snow or ice from a driveway,
loading dock, sidewalk, patio, helipad or car wash bay. The snow melt surface temperature is controlled using slab outdoor
reset to reduce operating energy costs. The 654 provides automatic start and stop when used with the Snow / Ice Sensor
090. Automatic start with a timed stop is available when used with the Snow Sensor 095. The 654 can operate a dedicated
hydronic boiler or a mixing device. Isolation relays are required to operate line voltage pumps. Electric systems require a

separate GFCI and electrical relay contactor.

Features

» Automatic Snow / Ice Detection

» Supports Both Inslab & Retrofit Aerial Sensors
* Manual Start With Timer

» Programmable Schedule

- tekmarNet® Communication Compatible
* Warm Weather Shut Down

» Cold Weather Cut Out

* Idling

» Snow Melt Zoning With Priority

» Tandem Snow / Ice Detection

» Slab Protection

« Storm

» EconoMelt

* Manual Override

» Snow Melt Zone Tracking

» Scenes

* Away Key

» Exercising

 Alert Output
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Getting Started

Congratulations on the purchase of your new Snow Melting Control!

This manual covers the complete installation, programming and sequence of operation for this control. You will also find
instruction on testing, commissioning, and troubleshooting the control and system that it operates.

IOM-WR-Snow_Melting_Control-654 1328
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Important Safety Information

>

maintenance.

It is the installers responsibility to ensure that this control is safely installed according to all applicable codes
and standards. Watts Radiant is not responsible for damages resulting from improper installation and/or

To avoid serious personal injury and damage to the equipment:

* Read Manual and all product labels
BEFORE using the equipment. Do not
use unless you know the safe and proper
operation of this equipment.

Keep this Manual available for easy
access by all users.

» Replacement Manuals are available at
WattsRadiant.com

» Disconnect all power before opening the
control.

@

Radio Frequency Interference

» Improper installation and operation of this control could
result in damage to the equipment and possibly even
personal injury or death.

 This electronic control is not intended for use as a primary
limit control. Other controls that are intended and certified
as safety limits must be placed into the control circuit.

» Do not attempt to service the control. There are no user
serviceable parts inside the control. Attempting to do so
voids warranty.

The installer must ensure that this control and its wiring are
isolated and/or shielded from strong sources of electromagnetic
noise. Conversely, this Class B digital apparatus complies
with Part 15 of the FCC Rules and meets all requirements of
the Canadian Interference-Causing Equipment Regulations.
However, if this control does cause harmful interference to
radio or television reception, which is determined by turning
the control off and on, the user is encouraged to try to correct

the interference by re-orientating or relocating the receiving
antenna, relocating the receiver with respect to this control,
and/or connecting the control to a different circuit from that
to which the receiver is connected.

Cet appareil numérique de la classe B respecte toutes
les exigences du Reglement sur le matériel brouilleur du
Canada.
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Applications

Single Zone with Boiler A654-1 Mechanical

Description

A Snow Melting Control 654 operates a hydronic snow melting system using a modulating boiler and a system pump. The
boiler is piped in primary-secondary to the snow melt system to allow the system pump to operate continuously during melting
or idling while allowing the boiler and boiler pump to turn on and off as required. The boiler firing rate is modulated using a
0-10 V (dc) or 4-20 mA signal. The slab is heated to maintain the slab target temperature. When a Snow / Ice Sensor 090 is
installed, the system automatically starts when snow or ice is detected and continues to run until the slab is dry. When a Snow
Sensor 095 is installed together with a Slab Sensor 072, the system automatically starts when snow is detected and runs on a
timer before shutting off. All systems can be manually started and shut off using a timer when either a Snow / Ice Sensor 090 or
a Slab Sensor 072 is installed.

Snow or Ice Detector Application Settings
Option Start and Stop Sequence Sensors Required (sold separately) Setting Name Value
1 Auto start / Auto stop Snow / Ice Sensor 090 APP MODE BOIL
2 Auto start / Timed stop Snow Sensor 095 & Slab Sensor 072 BOIL TYPE MOD (modulating boiler)
3 Manual start / Timed stop | Slab Sensor 072 AUX RELAY SYS (system pump)

Outdoor
Sensor 070

Option 1
Snow / Ice Sensor 090

: Option 2
Relay i Relay i 3 Snow Sensor 095 and
3 Slab Sensor 072

S]]

SPyjrtT?; Sapply Option 3
Sensor ion

Slab Sensor 072

Modulating Boiler
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A654-1 Electrical

Single Zone with Boiler

Optiona
N4 @
Transformer L
Communication
C [tN4]
No Power
Brn|Yel|Blu Blk [Ou
Relay Relay ..WW
n (O RO @h @
=
—
®H @ @
- ( )
Ll System U
i, Pump
| \é__/
——
Modulating 115V (ac)
Boiler
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A654-2 Mechanical

Single Zone with Boiler and Tandem Snow / Ice Sensors

Description

A single zone includes two Snow / Ice Sensors 090 for Tandem Snow / Ice Detection for a wider snow or ice detection area and
backup should one of the two sensors fail. When snow or ice is detected the snow melting system is automatically started and
stops when the slab is dry. Each sensor requires a Snow Melting Control 654. The master Snow Melting Control 654 operates
a hydronic snow melting system using a modulating boiler and a system pump. The boiler is piped in primary-secondary to
the snow melt system to allow the system pump to operate continuously during melting or idling while allowing the boiler
and boiler pump to turn on and off as required. The boiler firing rate is modulated using a 0-10 V (dc) or 4-20 mA signal. The
member Snow Melting Control monitors the Snow / Ice Sensor and relays the sensor information to the master control using

tekmarNet® communication.

Snow or Ice Detector

Option Start and Stop Sequence Sensors Required (sold separately)

654 Master - Application Settings

Setting Name Value

‘ 1 ‘ Auto start / Auto stop Snow / Ice Sensor 090 APP MODE BOIL
BOIL TYPE MOD (modulating boiler)
AUX RELAY SYS (system pump)

Outdoor
Sensor 070

654
Master

Relay [l

Relay |l

654 Member - Application Settings

Setting Name Value

APP MODE 090

Snow / Ice
Sensor 090

Modulating Boiler

IOM-WR-Snow_Melting_Control-654 1328
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Pump
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Sensor 090
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A654-2 Electrical

Single Zone with Boiler and Tandem Snow / Ice Sensors

Transformer

654 Member

Snow / Ice
Sensor 090
[2)

No Power

HEEEEES
DB G S D

654 Master

Snow / Ice
Sensor 090

No Power

HEEER T
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Single Zone with Modulating Steam Valve A654-3 Mechanical

Description

A Snow Melting Control 654 operates a modulating steam valve and a system pump. The heat source may be either district
steam or a steam boiler. The slab temperature is controlled by adjusting the steam valve position using an analog 0 to 10
V (dc) or 4 to 20 mA signal. The slab is heated to maintain the slab target temperature. When a Snow / Ice Sensor 090 is
installed, the system automatically starts when snow or ice is detected and continues to run until the slab is dry. When a Snow
Sensor 095 is installed together with a Slab Sensor 072, the system automatically starts when snow is detected and runs on a
timer before shutting off. All systems can be manually started and shut off using a timer when either a Snow / Ice Sensor 090 or
a Slab Sensor 072 is installed.

Snow or Ice Detector Application Settings
Option Start and Stop Sequence Sensors Required (sold separately) Setting Name Value
1 Auto start / Auto stop Snow / Ice Sensor 090 APP MODE MIX
2 Auto start / Timed stop Snow Sensor 095 & Slab Sensor 072 BOIL TYPE OFF
3 Manual start / Timed stop | Slab Sensor 072 AUX RELAY SYS (system pump)

Qutdoor
Sensor 070
Option 1
Snow / Ice
Sensor 090
3 Option 2
Relay |l ; Snow Sensor 095 and
. 1 Slab Sensor 072
Modulating
Steam Valve ?

Mix
System Supply

Pump Sensor
082

Option 3
Slab Sensor 072

 ——
District Steam
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A654-3 Electrical

Single Zone with Modulating Steam Valve

Snow / Ice Snow Slab
Sensor 090 Sensor 095 Sensor 072

°
WattsRadiant

Modulating
Steam Valve

e ©

Optional
N4 [tN4 [&
! |

Communication

[f

Transformer Iy No Power

PR

cac2BDBHSHHS DG

Supply Outdoor
Sensor Sensor
082 070

r__ QQQ:::SL:::;§¢

115V (ac)
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Multi-Zone Car Wash A654-4 Mechanical

Description

A car wash can have up to 12 bays and aprons each having an ice melting system operated by a Snow Melting Control 654. A
boiler or water heater heats a storage tank which is used for hot water to wash vehicles and heat the ice melting system. The
control uses a Slab Sensor 072 to measure the slab temperature and operates the zone to ensure the slab is above freezing.
A programmable schedule is used to operate the ice melting system during the car wash business hours and shuts off the
system when the car wash is closed.

Zone 1 - Application Settings Zone 2 - Application Settings

Setting Name Value Setting Name Value

APP MODE PWM APP MODE PWM

BOIL TYPE OFF BOIL TYPE OFF

AUX RELAY SYS (system pump) AUX RELAY SYS (system pump)

OUT/BRET ouT OUT/BRET OFF

=)
Outdoor
Sensor
070

Boiler
Supply
_Sensor 082
L ——— Slab
System Sensor 072
Pump ol
Freeze
Protection
Aquastat 654
Slab
Sensor 072
[ EEEEEEREES ‘
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Multi-Zone Car Wash

A654-4 Electrical

Zone 1

)

No Power

SRELETE

Slab
Sensor
072

Supply Outdoor

Zone 2

Nl

Aquastat

Sensor Sensor
082 070
= ©
\‘:D:’:_/
c%
AL
Relay Relay
@: [H® =@ _f+®
Freeze “ “
T @ @ ® @
Transformer Protection @ L® @ Ld

No Power

S ™

i
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Multi-Zone Electric A654-5 Mechanical

Description

An electric snow melting system has up to 12 zones. Zone 1 has priority over zones 2 through 12. Each Snow Melting Control
654 is connected to an electrical contactor which in turn energizes the electric cables. Whenever the zone 1 electrical contactor
is shut off, zone 2 is able to operate. Each slab is heated to maintain its slab target temperature. When a Snow / Ice Sensor
090 is installed, the system automatically starts when snow or ice is detected and continues to run until the slab is dry. When a
Snow Sensor 095 is installed together with a Slab Sensor 072, the system automatically starts when snow is detected and runs
on a timer before shutting off. All systems can be manually started and shut off using a timer when either a Snow / Ice Sensor
090 or a Slab Sensor 072 is installed.

Snow or Ice Detector Zone 1 - Application Settings
Option Start and Stop Sequence Sensors Required (sold separately) Setting Name Value
1 Auto start / Auto stop Snow / Ice Sensor 090 APP MODE ELEC
2 Auto start / Timed stop Snow Sensor 095 & Slab Sensor 072 OUT/BRET ouT
3 Manual start / Timed stop | Slab Sensor 072 PRIORITY COND (conditional)

Zone 2 - Application Settings

Setting Name Value

APP MODE ELEC

OUT/BRET OFF

PRIORITY COND (conditional)

Qutdoor )
Sensor 070

Alert Option 1

‘_/y Equipment Snow / Ice Sensor 090

Option 2
Zone 1 Snow Sensor 095 and Slab
Sensor 072
Electrical ProMelt &G G& = i
Power Contactor ‘
Supply Pro Panel Option 3
Slab Sensor 072
654 - ”””””””””””””””””””””””

Alert Option 1

/J Equipment Snow / Ice Sensor 090

Option 2
Snow Sensor 095 and Slab
Sensor 072

Zone2 4
Electrical ProMelt
Power Contactor Option 3
Supply Pro Panel Slab Sensor 072
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Multi-Zone Electric A654-5 Electrical

Snow / Ice Snow Slab
Sensor 090 Sensor 095 Sensor 072
Zone 1 w
or &@ﬁ And/Or
Brn|Yel Blu Blk
sl P
=y
i I
No Power

[OROR() Bm|Yel Blk [Out/Sup!

W HEE R L

ProMelt ST 2HHIDDS D P

Contactor Optional sl wlalalalaalalallallal = 070

Pro Panel Alert

CP-50 Equipment
CP-100 aup U
CP-200
W

Snow / Ice Snow Slab
Sensor 090 Sensor 095 Sensor 072

Zone 2

No Power

[() Bm|Yel|Blu Blk [Out/Sup!
S HEE SR
ProMelt z
Contactor Optional sl=B-0=0:0:=0-
Pro Panel Alert
CP-50 Equipment
CP-100
CP-200

13 of 56 © 2013 Watts Radiant



Installation

Tools Required

» Jeweller screwdriver * Needle-nose Pliers
« Phillips head screwdriver » Wire Stripper
Materials Required
» 18 AWG LVT Solid Wire (Low Voltage Connections) » 24V (ac) Transformer
Physical Dimensions
. : ; ; : 29/32"
Front View Side View Mounting Base : 23 mm)
I U e S Y me' f —m——————— 4 o
(14 mm) : f
 outdoor) ) A
™ET 3 (47 ) 2-1/2"
M | (64 mm) |
5 M T : g | 314"
azmm) | ) TS ¢ (19 mm) (83 mm)
o P (102 mm) A J
—DD A NAREREE S
qIp DS DTS D

. || —— sy — Y.
SO

Ny NS S ———
3-1/4" , — )
(82 mm) (23 mm) <—(31é1r<;4‘m)—>
Installation Location
When choosing the location for the control, consider the » Away from equipment, appliances, or other sources of
following: electrical interference.
* Interior Wall. » Easy access for wiring, viewing, and adjusting the display
» Keep dry. Avoid potential leakage onto the control. screen.
+ Relative Humidity less than 90%. Non-condensing * Approximately 5 feet (1.5 m) off the finished floor.
environment. + The maximum length of wire is 500 feet (150 m).
» No exposure to extreme temperatures beyond -4 to » Strip wire to 3/8" (10 mm) for all terminal connections.
122°F (-20 to 50°C). « Use standard 8 conductor, 18 AWG wire.

No draft, direct sun, or other cause for inaccurate
temperature readings.

Rough-In Wiring

Low Voltage Wiring

Each cable must be pulled from the equipment to the control’'s Pull two conductor 18 AWG LVT cable, up to 500 feet
plastic enclosure. All low voltage wiring connections enter (150 m) for the following equipment:

the enclosure through the square knockout on the rear. It is « 24V (ac) power from transformer

recommended to label each cable for easy identification. All
low voltage wires are to be stripped to a length of 3/8" (9 mm) . Suopl it licabl
to ensure proper connection to the control. upply sel‘nsor (i ap.p icable)

Pull four conductor 18 AWG LVT cable, up to 500 feet * On/off bqler (I.f applicable) . .

(150 m) for the following equipment: . M.o<.:lulat|ng boiler .0-.10 V .(dc). or 4-20 mA (if applicable)

« Snow Sensor 095 . mK|2fg]av;Fl)\|/iiacgler1)1|X|ng injection pump 0-10 V (dc) or 4-20
Z%I(I) fr%efgl??r? eu;: ;ﬁ;:v?ngvggulg::‘:zgle’ up to 500 feet + Boiler return temperature sensor (if applicable)

* Snow / Ice Sensor 090 * Alert output (if applica.ble). .
« tekmarNet®4 communication to other devices

+ Slab sensor 072 (if applicable)

» QOutdoor temperature sensor

IOM-WR-Snow_Melting_Control-654 1328 14 of 56



Sizing the Transformer

The control requires an external transformer. The total power capacity of the power supply should be larger than the total
load of all the devices connected to the control. This total load must not exceed 100 VA.

Control Wiring

Snow / Ice Sensor

Snow / Ice
@ Sensor 090
[2)

No Power

i E S R S
ab (Com|Bre

22220HSGHS DG

Outdoor, Supply and Boiler Return Sensor

o Power
II“EHWEﬁWWMMI | ||
IR | || Supply Outdoor

Sensor Sensor
082 070
or

L(—)j Boiler
©

Return
Sensor

W 082

Snow and Slab Sensor

Snow
Sensor 095

S | ab WaﬂsRamant

Sensor 072 &@ﬁ

il PR AT
e + [Slab| Com|Bret
TJTSOHDHIDOH DS S G D

Modulating Output and tN4 Communication
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Modulating Boiler @
Mixing Valve or
Mixing Injection Pump
0-10 V (dc) Signal

[=T+]
Q0

tekmarNet®4
Communication
(if applicable)

! s SERE
Slab) Com|Bre]

DIBES S D@

No Power
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Alert Relay Output

No Power

BELERTE
Slab) (Com|Bret]

=
DS D DS S
Alert al-B=-0-0-0-0-
Equipment

Transformer and Relays

Transformer @ @

No Power
Relay Relay WW
@i — o2 22220 2HOS0H6

® b= slallallallaln

n o e = ©
| \é/

G N L
On/Off Boiler 115V (ac)

]
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Mounting the Outdoor Sensor

The temperature sensor (thermistor) is built into the sensor
enclosure.

Remove the screw and pull the front cover off the sensor
enclosure.

The outdoor sensor can either be mounted directly onto a
wall or a 2" x 4" electrical box. When the outdoor sensor is
wall mounted, the wiring should enter through the back or
bottom of the enclosure. Do not mount the outdoor sensor
with the conduit knockout facing upwards as rain could enter
the enclosure and damage the sensor.

In order to prevent heat transmitted through the wall from

Sensor with rear
entry wiring

affecting the sensor reading, it may be necessary to install
an insulating barrier behind the enclosure.

The outdoor sensor should be mounted on a wall which best
represents the heat load on the building (a northern wall
for most buildings and a southern facing wall for buildings
with large south facing glass areas). The outdoor sensor
should not be exposed to heat sources such as ventilation
or window openings.

The outdoor sensor should be installed at an elevation
above the ground that will prevent accidental damage
or tampering.

ONOR@)

Sensor mounted
onto 2" x 4"

Sensor with bottom
entry wiring

Wiring the Outdoor Sensor

» Connect 18 AWG or similar wire to the two terminals provided in the
enclosure and run the wires from the outdoor sensor to the control. Do
not run the wires parallel to telephone or power cables. If the sensor
wires are located in an area with strong sources of electromagnetic
interference (EMI), shielded cable or twisted pair should be used or
the wires can be run in a grounded metal conduit. If using shielded
cable, the shield wire should be connected to the Com terminal on
the control and not to earth ground.

+ Follow the sensor testing instructions in this brochure and connect
the wires to the control.

» Replace the front cover of the sensor enclosure.

Mounting the Universal Sensor

These sensors are designed to mount on a pipe or in a temperature
immersion well.

The Universal Sensor should be placed downstream of a pump or after
an elbow or similar fitting. This is especially important if large diameter
pipes are used as the thermal stratification within the pipe can result in
erroneous sensor readings. Proper sensor location requires that the fluid
is thoroughly mixed within the pipe before it reaches the sensor.

Strapped to Pipe

The Universal Sensor can be strapped directly to the pipe using the
cable tie provided. Insulation should be placed around the sensor to
reduce the effect of air currents on the sensor measurement.

17 of 56
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Immersion Well

If a Universal Sensor is mounted onto 1" (25 mm) diameter L type copper pipe, there

is approximately an 8 second delay between a sudden change in water temperature
and the time the sensor measures the temperature change. This delay increases

Universal
Sensor

considerably when mild steel (black iron) pipe is used. In general, it is recommended

that a temperature well be used for steel pipe of diameter greater than 1-1/4" (32 mm).

Sensor Well

Temperature wells are also recommended when large diameter pipes are used and fluid

stratification is present.

Testing the Sensor Wiring

A good quality test meter capable of measuring up to 5,000
kQ (1 kQ = 1000 Q) is required to measure the sensor
resistance. In addition to this, the actual temperature must
be measured with either a good quality digital thermometer,
or if a thermometer is not available, a second sensor can
be placed alongside the one to be tested and the readings
compared.

First measure the temperature using the thermometer and

thermometer readings should be close. If the test meter reads
a very high resistance, there may be a broken wire, a poor
wiring connection or a defective sensor. If the resistance is
very low, the wiring may be shorted, there may be moisture
in the sensor or the sensor may be defective. To test for
a defective sensor, measure the resistance directly at the
sensor location.

then measure the resistance of the sensor at the control. The A CAUTION

wires from the sensor must not be connected to the control .

while the test is performed. Using the chart below, estimate :)o not apply voltage to a sensor at any time as damage

o the sensor may result.
the temperature measured by the sensor. The sensor and
Temperature | Resistance | Temperature | Resistance | Temperature | Resistance | Temperature | Resistance

°F °C Q °F °C Q °F °C Q °F °C Q
-50 -46 490,813 20 -7 46,218 90 32 7,334 160 71 1,689
-45 -43 405,710 25 -4 39,913 95 35 6,532 165 74 1,538
-40 -40 336,606 30 -1 34,558 100 38 5,828 170 77 1,403
-35 -37 280,279 35 2 29,996 105 41 5,210 175 79 1,281
-30 -34 234,196 40 4 26,099 110 43 4,665 180 82 1,172
-25 -32 196,358 45 7 22,763 115 46 4,184 185 85 1,073
-20 -29 165,180 50 10 19,900 120 49 3,760 190 88 983
-15 -26 139,403 55 13 17,436 125 52 3,383 195 91 903
-10 -23 118,018 60 16 15,311 130 54 3,050 200 93 829
-5 -21 100,221 65 18 13,474 135 57 2,754 205 96 763
0 -18 85,362 70 21 11,883 140 60 2,490 210 99 703
5 -15 72,918 75 24 10,501 145 63 2,255 215 102 648
10 -12 62,465 80 27 9,299 150 66 2,045 220 104 598
15 -9 53,658 85 29 8,250 155 68 1,857 225 107 553

Testing the Control Wiring

Testing the Power
1. Remove the front cover from the control.

2. Use an electrical test meter to measure (ac) voltage between the R and C terminals. The reading should be 24 V (ac)

+/— 10%.
3. Install the front cover.

Testing the Relay Outputs
The control includes an Override menu to check if the control’s
relays are operating and that the control is wired correctly to
the snow melting equipment.

Step 1:  Press and hold the Home button for 3 seconds.

Step 2: Press NEXT to navigate to the Override menu.

Step 3:  Press ENTER to enter the Override menu.

Step 4:  Select Manual Override to Hand.

Step 5:  For hydronic systems, set System Pump to On. The

system pump should now be operating.

IOM-WR-Snow_Melting_Control-654 1328

Step 7:

Step 8:

Step 9:

Step 6: Set Heat Relay to On. The boiler or electric heating cables

should start heating.

For modulating boilers change the Boiler Percent from
0 to 100%. The boiler should be firing.

For a mixing valve or mixing injection pump, change the
Mix Percent from 0 to 100%. The mixing valve should open
or the mixing injection pump should increase speed.

Select the Override Time after which the control resumes
normal operation.

Step 10: Exit the Manual Override by selecting Auto.
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Manual Override - Maximum Heat

In hydronic application modes, the control includes a
Maximum Heat operation where the control operates the
snow melting system to maintain the maximum allowed
heating setpoints. This allows testing of the snow melting
system during warm weather.

Manual Override - Test

Step 1: Press and hold the Home button for 3 seconds.

Step 2: Press NEXT to navigate to the Override menu.

Step 3: Press ENTER to enter the Override menu.

Step 4:  Select Manual Override to Max.

Step 5:  Select the Maximum Heat Time after which the control
resumes normal operation.

Step 6: Exit the Manual Override by selecting Auto.

When operating an electric snow melting system, the control
includes a Test operation where the electrical heating cables
can be energized for 10 minutes after which the control resumes
normal operation. This allows testing of the electric snow melting
system during warm weather.

Step 1: Press and hold the Home button for 3 seconds.
Step 2:  Press NEXT to navigate to the Override menu.
Step 3: Press ENTER to enter the Override menu.

Step 4:  Select Manual Override to Test.

Step 5:  Exit the Manual Override by selecting Auto.

Manual Override - Purge

When operating a hydronic snow melting system, it is necessary
to purge and bleed all air out of the system. The control includes
a Purge operation where the System Pump as well as pumps
operated by the tekmarNet® system are all turned on to assist
in purging air from the system.

Manual Override - Off

Step 1: Press and hold the Home button for 3 seconds.

Step 2: Press NEXT to navigate to the Override menu.

Step 3: Press ENTER to enter the Override menu.

Step 4:  Select Manual Override to Purge.

Step 5:  Select the Maximum Purge Time after which the control
resumes normal operation.

Step 6: Exit the Manual Override by selecting Auto.

The snow melting system can be manually turned off and the
control remains off until manually changed back to Auto. This
allows the installer or end user to permanently disable the snow
melting system without removing power from the control.

Switch Settings

Step 1: Press and hold the Home button for 3 seconds.
Step 2:  Press NEXT to navigate to the Override menu.
Step 3: Press ENTER to enter the Override menu.

Step 4:  Select Manual Override to Off.

Step 5:  Exit the Manual Override by selecting Auto.

" % WattsRadiant’ - Switch Position Action
£ a[ON Snow Melting Control 654 LOCK ACCESS LEVEL
2 £ [Order #81016552 | i
53 Qg v WatsRagiartcom ON The control is locally locked and the access level cannot be changed.
B o VA, 100 VA G bed Set to Lock when installation has been completed.
5 S Relays: 24V (ac) 2 A, Y3.5 A combined
Designed and assembled in Canada U N LOCK ACCESS LEVEL
Hi226A Mees Class B: ICES & FCC Part 19 1 The control is unlocked and the access level may be changed. Go to
the Toolbox menu to change the access level. Set to Unlock during
Back of Control OFF | the installation process.
For systems that include a tekmarNet® system control: Set the
tekmarNet® system control to unlock to allow access level adjustment
on all connected devices.
» ON Not used
OFF | Not used
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User Interface

— T

/—\
1| Outdoor
eredl
|
. TIME D
Status Field
MIEZ ) T
Operation Field |
GOING AWAY | -
Touch to turn system Heat On
off while away T
srop| A || Y | irew
Touch to ENTER |
Melt or Stop
Home'
\Butto

Touch to adjust settings

L S

Touch to display
Run Time,
Outdoor & Slab
Temperature

Touch to quickly enter
the View menu

Touch to go to the next setting

Home Button
Return to the Home Screen

Press and hold for 3
seconds to access the
programming menus.

Operation Field

MELT

System is melting snow or ice.

STRM

System is in storm operation.

IDLE

System is idling.

System is off.

Warm Weather Shut Down. The slab is naturally Pending. The system has detected water but it is too
WWSD . PEND -

warm enough to melt snow or ice. cold to operate or the schedule is in ldle or Off.
CWCO | Cold Weather Cut Out. Too cold to melt. WAIT | Zone priority in effect. Zone must wait until higher

priority zone finishes melting.

Timed melting operation. System operates until
TIMED time has elapsed. SENSOR | Tandem 090 sensor.
WARM | Slab is warming up to the melting temperature. TRACK | This zone tracks the melting operation of zone 1.
AWAY Avyay scene. No melting until the away scene is

exited.

Symbols
HEAT ON WARNING SYMBOL
Heat On Heat is turned on. @ Indicates an error is present.
— tekmarNet® AY ARROWS
N Communication is present. Adjust the displayed setting.

IOM-WR-Snow_Melting_Control-654 1328
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Programmable Settings

Programming Menus

Press and hold the Home button for 3 seconds to enter the programming menus. The control returns to the last programming

menu previously used.

S5CREEN
CLERN

BACK NEXT
|ENTER |

BACK NEXT

ENTER

[BACK | [ |[neExT
ENTER

—_—
f,j,i?; L J|[ENTER
— - Press and
,'V”'_ : hold for 3
seconds to
access the
el T | 1 programming
e L menus.

NEXT

ENTER

ENTER

BACK
ENTER

BACK

NEXT
ENTER

Select a Programming Menu

» Touch “NEXT” to advance (clockwise in above illustration)
to the next menu.

» Touch “BACK” to go backwards (counterclockwise in above
illustration) through the menus.

» Touch “ENTER” to enter a menu.

Setting ltems

« Touch A or ¥ arrow to adjust the setting if required.

» Touch “NEXT ITEM” to advance to the next item within the
menu.

» Touch “BACK ITEM” to go backwards to the previous item
within the menu.

+ To return to the parent menu after changing a setting, press
and release the Home button.

+ To return to the Home screen, press and release the Home
button twice or wait 30 seconds to automatically return to
the Home screen.

Access Levels and Access Level Lock

The control is shipped pre-programmed with common settings.
The control has an “Installer” access level that allows full
access to all settings and a “User” access level that restricts
the number of settings available. The control defaults to the
“User” access level after 12 hours of operation.

For systems that include a tekmarNet® system control: Set the
tekmarNet® system control to unlock to allow access level
adjustment on all connected devices.
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To change to the “Installer” access level:
+ In the Toolbox menu, locate Access

+ Adjust the access level to “Installer” by pressing the up or down
button. This will permit setting changes to the control.

© 2013 Watts Radiant



View Menu (1 of 2)

The View menu items display the current operating temperatures and status information of the system.
Item Field Range Access Description Set to

SNOW ZONE

C 7 - User The snow melt zone number on the tekmarNet®
pu ‘\J D "J L D ‘\J E 11012 Installer | system.

Conditions: tekmarNet® communication available.

OUTDOOR
Current outdoor air temperature as measured by the local
—-——,-7610 User or remote outdoor sensor. The outdoor air temperature is
D U T :D D D E' 149°F shared to all devices in the tekmarNet® system. ‘———"is
(-60 to 65°C) Installer | gisplayed when no outdoor sensor is available.
Conditions: Application Mode is set to PWM, Boil, Mix or
Elec.
SLAB TARGET
—-——,-7610 The calculated slab target of the snow melting system.
5 L H B T H Fc’ E 149°F Installer | “———"is displayed when the snow melt control is off.
-60 to 65°C Conditions: Application Mode is set to PWM, Boil, Mix or Elec
( )
and a snow/ice sensor or slab sensor is installed.
SLAB
C L F, B -76 to 149°F User Current slab temperature as measured by the control.
J (-60 to 65°C) Installer | Conditions: Application Mode is set to PWM, Boil, Mix or Elec
and a snow/ice sensor or slab sensor is installed.
ol V1 ¢ WATER SENSOR
S E N;—JTQH DRY or WET I Use”r Current status of the water detection sensor.
WHTER nstaller | Gongitions: A snowsice sensor or snow sensor is installed.
BOILER TARGET
T T -, 7010 200°F The calculated boiler target of the snow melt system.
- ' I I “———"is displayed when the snow melt control is not operatin
JoriTHRGE T 51 g100a50c) | Instaler e boior T peraiing
Conditions: Application Mode is set to Boil.
MIX TARGET
-, 70 to 200°F The calculated mix target of the snow melt system. “——-"

M Y T H E’ E E T o Installer | is displayed when the snow melt control is not operating the
(21.0t0 93.5°C) mixing valve or mixing injection pump.
Conditions: Application Mode is set to Mix.

SUPPLY
5 UPPL v -58t0 212°F Installer Current system supply temperature as measured by the
: (50.0 to 100.0°C) control.

Conditions: Application Mode is set to PWM, Boil or Mix.

BOILER RETURN
} o Current boiler return temperature as measured by the
BD ) ,E’E T U E’N 50583{[0 12015050 Installer | control.
(50.0to ) ) Conditions: Application Mode is set to PWM, Boil or Mix and
Out/Bret Sensor is set to Bret (boiler return sensor).

MIX RATE

T Current position of the mixing valve or mixing injection
Mix FATE 0 to 100% Installer i Sp%ed_ 9 gin
Conditions: Application Mode is set to Mix.

BOILER RATE

T o Current firing rate of the modulating boiler.
‘H oy , RH ! E 010 100% Installer Conditions: Application Mode is set to Boil and Boiler Type

is set to Mod (modulating boiler).

IOM-WR-Snow_Melting_Control-654 1328 22 of 56



View Menu (2 of 2)

Item Field Range Access Description Set to

HEAT RELAY

= Current status of the heat relay. The boiler, pump or

HER] OFF or ON User  electric cable is on when ON is displayed. The boiler,
RELAY or Installer | pump or electric cable is off when OFF is displayed.

o Conditions: Application Mode is set to PWM, Boil, Mix, or
Elec.
PWM RATE

Current duty cycle rate of the zone or boiler for each 20

PN M E’F’ T E 0 to 100% Installer | minute cycle.

Conditions: Application Mode is set to PWM or Elec. Not
visible when Manual Override is not Auto.

SYSTEM PUMP RELAY

ovg PUMP OFF or ON User Current status of the system pump relay.
RELAY Installer | Conditions: Application Mode is set to PWM, Boil or Mix and
- Auxiliary Relay is set to SYS (system pump).
ALERT RELAY
F“_ E F" T User Current status of the alert relay.
AN OFF or ON Instal Conditions: Application Mode is set to PWM, Boil or Mix and
RELHY nstaller | auxiliary Relay is set to ALRT (alert) or Application Mode is
set to Elec.
MANUAL MELT TIME
- T . . When manually started, the display shows the remaining
MAN ) NE L 00.02 to 24:00 User run time before shutting off.
HEILIR" ours Installer | congitions: Application Mode is set to PWM, Boil, Mix or
Elec.
ADDITIONAL MELT TIME
When automatically started by a Snow/Ice Sensor
H _U B ME L 00:00 to 6:00 User 090, the display shows the remaining run time before
s hours Installer | shutting off.

Conditions: Application Mode is set to PWM, Boil, Mix
or Elec and a snow / ice sensor 090 is installed.
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Set Temp Menu

The Set Temp menu items select the operating temperatures of the snow melt system.

Item Field Range Access Description Set to
32 to 95°F MELTING
TT (0.0 to 35.0°C) User | Selectthe desired surface temperature of the snow melt
ME L I 4 NE Default = 36°F Installer surface when melting.
onditions: Application Mode is set to , Boil, Mix
N Conditi Application Mode i PWM, Boil, Mi
(2.0°C) or Elec.
IDLING
Select the desired surface temperature of the snow melt
OFF, 20 to 95°F surface when idling. Idling pre-heats the slab when the
T T - o slab is dry but cold and allows faster reaction time to reach
4 -m— 1 NE (-6.51035.0°C) Installer the melting temperature. Recommended for commercial
Default = OFF use only.
Conditions: Application Mode is set to PWM, Boil, Mix
or Elec.
STORM
OFF, 20 to 95°F Select the desired surface temperature of the snow melt
- (-6.5 10 35.0°C) surface while operating in the storm operation. Storm
LTORM Default = 28°F Installer | operation temporarily pre-heats the slab to allow faster
B reaction time to reach the melting temperature.
(-2.0°C) Conditions: Application Mode is set to PWM, Boil, Mix
or Elec.
0:30 to 24:00 MANUAL MELT RUN TIME
M F’ N M E L T hours User Select the amount of running time when manually starting
HILRS Default = 4:00 Installer | 1 system.
ML h : Conditions: Application Mode is set to PWM, Boil, Mix
ours or Elec.
ADDITIONAL MELT TIME
Select the amount of additional melting time after the
0:00 to 6:00 ; ;
T : . Snow / Ice Sensor 090 is dry. This allows low spots on
H ,U :D ME L i hours Installer | the slab to fully dry before the snow melting system is
MRS Default = 0:00 shut off.
hours Conditions: Application Mode is set to PWM, Boil, Mix or
Elec and a Snow / Ice Sensor is installed or Track Zone is
set to On.
0:30 to 24:00 STORM RUN TIME
T hours Select the amount of storm run time to pre-heat the slab
ol DE“E RLN Default = 8:00 Installer | when advised of a winter storm warning.
HELIRS h - Conditions: Application Mode is set to PWM, Boil, Mix or Elec
ours and Storm is set to a temperature.
AUTO, MIN, -2, WATER SENSITIVITY
GENGITYTY -1.MD,+1,+2 Installer | Select how sensitive the Snow / Ice Sensor 090 or Snow
WATER MAX Sensor 095 is to water detection.
Default = AUTO Conditions: Snow / Ice Sensor is set to 090 or 095.
WARM WEATHER SHUT DOWN
AUTO,°32 to Select the temperature at which to shut down the snow
w N 5 _‘H 95°F Installer melting system during warm weather. This allows the
(0.0 to0 35.0°C) snow or ice to melt off the slab naturally.
Default = AUTO Conditions: Application Mode is set to PWM, Boil, Mix
or Elec.
OFF, -30 to 50°F COLD WEATHER CUT OUT
(-34.5t0 10.0°C) Select the temperature at which to shut down the snow
CWCO Installer | melting system during extremely cold weather. Below

Default = 10°F
(-12.0°C)

this temperature, the heat loss of the slab exceeds the
capacity of the boiler or heating appliance.

IOM-WR-Snow_Melting_Control-654 1328
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Time Menu

Time settings are only required when using a programmable schedule. The Time menu is not available when the Application Mode
is set to 090.

Item Field Range Access Description Set to
M 00 to 59 User MINUTE
L Default = 00 Installer | Select the current time minutes.
(7 12 AMto 11 PM User HOURS
c 0010 23 Installer | Select the current time hours
Default = 12 AM '
Sunday, Monday,
v Tuesday, User DAY OF WEEK
SUNIAY Wednesday, Installer | Select th t day of the week
Thursday, Friday, elect the current day of the week.
Saturday
JANURAR Y JANUARY to User ~ MONTH
= DECEMBER Installer Select the current month.
Conditions: Available when Daylight Savings Time is On.
11031 User DAY OF MONTH
‘ Default = 1 Installer Select the day of the current month.
' Conditions: Available when Daylight Savings Time is On.
3 2006 to 2038 User YEAR
cl 14 Default=2013  Installer | Sorectthe current year
- Conditions: Available when Daylight Savings Time is On.
JAYLIGHT OFF or ON User  DAYLIGHT SAVINGS TIME
SHVE Default = ON Installer | Select if daylight savings time is observed.
TT 12 or 24 hour User TIME MODE
4 ME M D ‘HE Default =12 hour = Installer | Select either 12 or 24 hour time format.
CLOCK OFForON | User | o athar o not o show the tims clok o t
Default = OFF Installer diipeigyw ether or not to show the time clock on the
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Schedule Menu

The Schedule menu can operate on a 24 hour or 7 day repeating schedule. When a 24 hour schedule is selected,
“SuMoTuWeThFrSa” is shown on the top of the screen to show that the event time applies to all days of the week. When a 7
day schedule is selected, each individual day of the week is shown with the event time.

The Schedule menu is not available when the Application Mode is set to 090.

ltem Field Range Access Description Set to
12:00 AM to 11:50
PM, SKIP EVENT 1
SuMoTuWeThFrSa
E;/ EN T , or User | The first programmable schedule time period of the
MELT 00:00 to 23:50, Installer | day. During Event 1 the control operates in MELT
o SKIP operation.
Default = 6:00 AM
12:00 AM to 11:50
PM, SKIP
or
00:00 to 23:50, EVENT 2
SuMoTuWeThFrSa . .
EVENT 2 SKIP User | The second programmable schedule time period of
TFF Default = Installer | the day. During Event 2 the control operates in OFF
: 10:00 PM when or IDLE operation.
Event/Day is 2
8:00AM when
Event/Day is 4
12:00 AM to 11:50
PM, SKIP EVENT 3
SuMoTuWeThFrSa
E V EN T 3 or User The third programmable schedule time period of the
MEL T 00:00 to 23:50, Installer ' day. During Event 3 the control operates in MELT
B SKIP operation.
Default = 6:00 PM
12:00 AM to 11:50
PM, SKIP EVENT 4
METTENMT or User | The fourth ble schedule ti iod of th
EVEN ] L.' 00:00 to 23:50, e fourth programmable schedule time period of the
N SKIP Installer | day. During Event 4 the control operates in OFF or
Default = 10:00 IDLE operation.
PM
Always available SCHEDULE
OFF, ZONE Select if the control should change the temperature
automatically using a programmable schedule.
Available with User | OFF = Programmable schedule is not used.
CrCHEJULE tekmarNet® Install Zone = Applies to this control only.
OFF, ZONE, nstaller ' Master 1, 2, 3, 4 = In charge of one of four available
Master 1, 2, 3, 4, network schedules.
Member 1, 2, 3, 4 = Follows selected network
Member 1, 2, 3, 4 schedule.
Default = OFF
E ‘/ E rd T / BH Y 2or4 User EVENT PER DAY
Default = 2 Installer | Select the number of events per day.
24 HOUR / 7 DAY
24 hour or 7 day User
-/ M [ 24 h hedul 7
cHhr/ 10A! Default = 24 hour | Installer \?vg:lftszivc\ilﬁleen @ our schedule or a 7 days per
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Display Menu

The Display menu items select the temperature units and backlight options.

Item Field Range Access Description Set to
UNITS
UN 76 1T N “ForeC User Select Fahrenheit or Celsius as the temperature
4403 4 Default = °F Installer ot P
BACKLIGHT
ON, Select how the display backlight operates.
ON MELT, U ON = Always on.
T T ser , .
JACKL IGH] OFF Installer | ON MELT = On when melting, off when not melting.
Default = This provides a visual indicator to occupants that the
ON MELT snow melting system is currently melting.

OFF = Always off.

The Scene menu items selects if the away scene and the away key are available. The Scenes menu is not available when the
Application Mode is set to 090.

Item Field

S5LENES

Range

NONE or AWAY
Default = NONE

Access

User
Installer

Description

SCENES

Enable or disable the use of scenes (building overrides)
on this control.

Set to

AWRY KEY

OFF or ON
Default = OFF

User
Installer

AWAY KEY

Enable or disable the away touch key on the home
screen.

Condition: Scenes must be set to Away.
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The Monitor menu items provide information about the system’s operation and performance. The Monitor menu is not available
when the Application Mode is set to 090.

Item Field

HERT

HEILIR'S

Range

0 to 9999 hours

Access

User
Installer

Description

HEAT HOURS

Records the number of running hours since the item was last reset.
Touch the number and then the ENTER key to reset to zero.

CYOLED

HERT

0 to 9999 hours

Installer

HEAT CYCLES

Records the number of cycles of the heat relay since the item was
last reset. Touch the number and then the ENTER key to reset
to zero.

0 to 9999 hours

User
Installer

SYSTEM PUMP HOURS

Records the system pump running hours since the item was last reset.
Touch the number and then the ENTER key to reset to zero.
Conditions: Auxiliary Relay is set to SYS (system pump).

-58 to 167°F
(-50.0 to 75.0°C)

Installer

SLAB HIGH
Records the highest slab temperature since the item was last reset.
Touch the number and then the ENTER key to reset.

Conditions: Snow / Ice Sensor is set to 090 or Slab Sensor is
set to On.

-58 to 167°F
(-50.0 to 75.0°C)

Installer

SLAB LOW
Records the lowest slab temperature since the item was last reset.
Touch the number and then the ENTER key to reset.

Conditions: Snow / Ice Sensor is set to 090 or Slab Sensor is
set to On.

ou T 300R

HIGH

-58 to 212°F
(-50.0 to 100.0°C)

Installer

OUTDOOR HIGH

Records the highest outdoor temperature since the item was last
reset. Touch the number and then the ENTER key to reset.

ouTI00R

I
L

-58 to 212°F
(-50.0 to 100.0°C)

Installer

OUTDOOR LOW

Records the lowest outdoor temperature since the item was last reset.
Touch the number and then the ENTER key to reset.

SUPPL ¥

HIGH

-58 to 212°F
(-50.0 to 100.0°C)

Installer

SUPPLY HIGH

Records the highest supply temperature since the item was last reset.
Touch the number and then the ENTER key to reset.
Conditions: Application Mode is set to PWM, Boil or Mix.

SUPPLY

[NIN]
i

-58 to 212°F
(-50.0 to 100.0°C)

Installer

SUPPLY LOW

Records the lowest supply temperature since the item was last reset.
Touch the number and then the ENTER key to reset.
Conditions: Application Mode is set to PWM, Boil or Mix.

JoIRETURN

HIGH

-58 to 212°F
(-50.0 to 100.0°C)

Installer

BOILER RETURN HIGH

Records the highest boiler return temperature since the item was last
reset. Touch the number and then the ENTER key to reset.
Conditions: Application Mode is set to PWM, Boil or Mix and
Out/Bret Sensor is set to RET (return).

JorIRETURN

Iy
R

==

-58 to 212°F
(-50.0 to 100.0°C)

Installer

BOILER RETURN LOW

Records the lowest boiler return temperature since the item was last
reset. Touch the number and then the ENTER key to reset.
Conditions: Application Mode is set to PWM, Boil or Mix and
Out/Bret Sensor is set to RET (return).
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Toolbox Menu

The Toolbox Menu is a location for system information and Test functions. If any errors are present on the system, they will be
located at the beginning of this menu.

Item Field

Range

Installer (INST)

Access

Description

ACCESS LEVEL
Select the access level of the control, which determines which

F”: E _E _5 5 User (USER) User menus and items are available. Reverts to USER access level after
LEVEL Default = INST Installer | 24 hours.
€ - Conditions: To adjust, the switch setting on this control and any
connected tekmarNet® system control must be set to UNLOCK.
CW J122ER Software J1226A  User | SOFTWARE VERSION AND TYPE NUMBER
TYRE Type 654 Installer | Displays the software version and the product type number.
DE F F“—”— T 5 Not applicable Installer FACTORY DEFAULTS
N PP Loads the factory default settings. Press ENTER to load defaults.
HISTORY - 1 THROUGH 5
HTIGTORY - | SeeTroubleshooting | ., . Displays a history of any past errors that have occurred on the system.
- Guide Will clear after 30 days, or press the Cancel key to manually clear.

The last 5 history items will display if present.
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Override Menu

The Override Menu allows an operator to manually test each relay and manually start the system.

Item Field

OVERRIIE

Range

Hydronic
AUTO, HAND,
MAX, PRGE, OFF

Access

Description

MANUAL OVERRIDE

Manually override the normal automatic operation of the control to test
the equipment or operate the system at the maximum temperature
limits.

AUTO = Normal operation

MANLIFL Electric Installer HAND = Manual override of each relay output
AUTO, HAND, MAX = Operate hydronic system at maximum heat
TEST, OFF TEST = Operate electric system for 10 minutes
PRGE = Hydronic system purge operates pumps to help bleed air
Default = AUTO from the system
CvC PUMP OFF or ON SYSTEM PUMP RELAY
Jra T Default = OFF Installer | Manually turn on the system pump during the HAND Manual
RELAY efault = Override.
HERT OFForON . HEATRELAY
RELAY Default = OFF Manually turn on the heat during the HAND Manual Override.
BOILER PERCENT
PERCENT 0 to 100% Installer | Manually set the modulating boiler firing rate during the HAND
oI Default = 0% Manual Override.
Conditions: Application Mode is set to Boil.
MIX PERCENT
PERCENT 0 to 100% Installer | Manually set the mixing valve or mixing injection pump output during
MIX Default = 0% the HAND Manual Override.
Conditions: Application Mode is set to Mix.
ALERT RELAY
F”_ Eﬁl T OFF or ON Manually turn on the alert relay during the HAND Manual
RELRY Default = o nstaller | Override. | o
Conditions: Application Mode is set to PWM, Boil or Mix and Alert
Relay is set to ALRT (alert) or the Application Mode is set to Elec.
OvVERRT IE 010 10 72:00 OVERRIDE TIME
,_l“_l_“‘ Default = 0:10 Installer | Select the amount of time that the HAND Manual Override is in
HLILIRS hours ' effect before returning to Automatic operation.
v 0:10 to 72:00 MAXIMUM PURGE TIME
MF’ N PUE’E E hours Installer Select the amount of time that the PURGE Manual Override is in
HOLRS Default = 24:00 effect before returning to Automatic operation.
hours Conditions: Application Mode is set to PWM, Boil or Mix.
T 0:10 to 72:00 MAXIMUM HEAT TIME
MH R HE H i hours Installer | Select the amount of time that the MAX HEAT Manual Override is
HI RS Default = 24:00 in effect before returning to Automatic operation.
hours Conditions: Application Mode is set to PWM, Boil or Mix.
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The System Menu provides settings on how to configure and operate the mechanical equipment.

Item Field Range Access Description Set to
APPLICATION MODE
Select the control application mode.
PWM, BOIL, MIX, PWM = Hydronjc quse Width Modulatiqn.
H P Fl MD .D E ELEC, 090 Installer 'I?MO)I(L =HH3;dron_|c bqllgr hea;[s snow .me{'Flng systemh. t
_ = Hydronic mixing valve or injection pump heats
Default = PWM snow melting system.
ELEC = Electric snow melt.
090 = Tandem Snow/ Ice Detection using 090
NONE,
;T SNOW / ICE SENSOR
GNOW/ ILE 090, .
s 095 Installer | Select if a Snow / Ice Sensor 090 or Snow Sensor 095
SENGLR is installed.
Default = 090
SLAB SENSOR
S L F’ OFF or ON Select if a Slab Sensor 072 is installed to measure the
CENETR Default = ON Installer | slab temperature.
AR Conditions: Application Mode is set to PWM, Boil or Mix
and Snow / Ice Sensor is set to None or 095.
SLAB PROTECTION
T T Select if the slab should be protected from large
PF‘ID i E L- i OFF orON Installer | temperature differentials to avoid cracking the concrete
CLHE Default=ON due to high tensile stress.
Conditions: Application Mode is set to Boil or Mix and Snow
/'lce Sensor is set to 090 or Slab Sensor is set to On.
OFF. OUT OUTDOOR OR BOILER RETURN SENSOR
DU T “Hﬁl E T (Outdoor) or Select if the Out/Bret wiring terminal is connected to an
‘L_ f‘”m_ : BRET (Boiler Return) Installer | outdoor sensor or a boiler return sensor.
AENGHR Conditions: Application Mode is set to PWM, Boil or
Defauit = OUT Mix or Elec.
ECONOMELT
EconoMelt allows the user to mechanically remove snow
E E DNDME L T OFF or ON Installer | then manually start the system to melt the thin snow
) .
Default = OFF layer or ice.
Conditions: Application Mode is set to PWM, Boil or
Mix or Elec.
tekmarNet® SYSTEM PUMP
Cvr Select if the system pump located on the tekmarNet®
ENY §v§ OFForON System Control should operate when the snow melt
Installer
13t (g Default = ON zone is heating.
Conditions: Application Mode is set to PWM, Boil or Mix
and Boiler Type is set to CTRL (tN4 control).
SYS (System Pump) AUXILIARY RELAY
HU X I L I F,R Y or Installer Select if the auxiliary relay should function as system
RELRY ALRT (Alert) pump or as an alert.
Default = SYS Conditions: Application Mode is set to PWM, Boil or Mix.
MAXIMUM MELT TIME
v T Select to limit the amount of melting run time after snow
MAX MEL] 05t070days, OFF '\ o | is automatically detected by a Snow / Ice Sensor 090 or

IAYS

Default = 3.0 days

a Snow Sensor 095.

Conditions: Application Mode is set to PWM, Boil or
Mix or Elec.
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Boiler Menu

The Boiler Menu provides settings on how to configure and operate the boiler.

Item Field Range Access Description Set to
App Mode = Boil
MOD, 1STG,
EMST, EMS2 '?r?ltLER TfoP!IE ted to th trol
Default = MOD e type of boiler connected to the control.
etault © MOD = Modulating boiler.
. 1STG = Single one-stage on-off boiler.
T App Mode = Mix EMS1 = tekmar boiler staging controls.
.HL’H , i PE OFF, ENBL, Installer ' EMS2 = Viessmann® Vitodens 100 modulating boilers
CTRL with 0-10 V OpenTherm™ Module.
Default = OFF CTRL = tekmarNet® System Control operates boiler.
ENBL = When operating a mixing valve or mixing
App Mode = PWM ibncj;ﬁg:ion pump, the heat relay is closed to fire the
OFF, CTRL '
Default = OFF
BOILER MODULATION TYPE
T 0-10 or 4-20 Select if the modulating boiler accepts a 0-10 V (dc) or
MD _D DY PE Default = 0-10 Installer | 4-20 mA input signal to control the boiler firing rate.
B Conditions: Boiler Type is set to MOD (modulating
boiler).
BOILER MINIMUM MODULATION
T 0to 50% The minimum percent modulation of the boiler burner.
I I
M 4 N MD‘U Default = 0% nstaller Conditions: Boiler Type is set to MOD (modulating
boiler).
BOILER MODULATION DELAY
MD "D :DE L H v OFF, 1010 180 Delay time between the burner firing and the boiler
Cer seconds Installer | releasing to modulation.
A== Default = OFF Conditions: Boiler Type is set to MOD (modulating
boiler).
BOILER MOTOR SPEED
The time required for the modulating actuating motor to
T C 30 to 230 seconds fully open the gas valve or ramp the burner fan from off to
MD ‘_qﬁ' 3 P B Default = 30 seconds Installer | full speed on a modulating boiler. Set to 30 seconds unless
bl utt= otherwise recommended by the boiler manufacturer.
Conditions: Boiler Type is set to MOD (modulating
boiler).
BOILER DIFFERENTIAL
AUTO, 210 42°F The temperature differential that the control is to use to
T o le the boil d off (half ab d half bel
Jot DIFF (100235°G) - Intallr cycle he boler on and off (nalf above and half befow
erault = Conditions: Boiler Type is set to MOD (modulating boiler)
or 1STG (one stage).
BOILER MINIMUM
The minimum allowed boiler target temperature and
o boiler return protection temperature. Check the boiler
T OFF, 5010 180°F manufacturer’s manual for recommended supply water
HU; ’ M_‘_ N (10.0t0 82.0°C) Installer | temperatures.
Default = OFF Conditions: Application Mode is set to Boil or Application

Mode is set to Mix and the Boiler Type is set to CTRL
(tekmarNet® System Control) and Out/Bret Sensor is
set to RET (return).
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The Mix Menu provides settings on how to configure and operate the mixing valve or mixing injection pump. The Mix menu is
only available when the Application Mode is set to Mix.

Item Field Range Access Description Set to
MIX TYPE
0-10 or 4-20 Select the t f mixing analog signal.
TvOr elect the type o g analog signa
Min TYPE | pefaur=o10 | ™0 5567 0% 10 v (@
4-20 =4 to 20 mA
T 3010 230 'II\'I::XtMO-:-P??H?PE'ED tuati t ires t t
e time that the mix actuating motor requires to operate
MD ‘_D_R SP .U seconds Installer | from fully closed to fully open.
GEC Default = 105 o "
d Mixing Injection Pump = 30 seconds
seconas Refer to actuating motor for correct setting.
80 to 180°F
(26.5°C1082.0°C), MIX MAXIMUM
Mix MHAX OFF Installer | Select the maximum operating temperature of the system
Default = 140°F supply water.
(60°C)

33 of 56

© 2013 Watts Radiant




tekmarNet® Menu

The tekmarNet® menu includes settings of how the snow melting control communicates and operates together with other controls. The

tekmarNet® menu is only available when communication is detected.

Item Field Range Access Description Set to
Range: AUTO,
Ol to24, ADDRESS
b:01 to b:24,
HITRELY 101 to 1-04 Installer | The tekmarNet® address of this control. To manually set
) e the address, use the up or down arrow buttons.
2:01 to 2:24,
3:01 to 3:24
T DEVICE COUNT
_UE f/ i E E 1to 24 Installer | Provides a count of all the tekmarNet® thermostats,
T setpoint controls and snow melting controls on the
= HRTE tekmarNet® system.
10 12 SNOW ZONE
7 0 Select the Snow Zone that this control operates. Snow
5 NDN L DNE Default = 1 Installer Zone 1 has the highest priority while Snow Zone 12 has
the lowest priority.
TRACK ZONE
1Selegt to track aﬂd record the melt run time of Snow Zone
and repeats this run time on this control. This allows
T Fv' H E H OFF or ON Installer | Show zones without a snow / ice sensor to automatically
TIINE Default = OFF start.
— Conditions: Snow Zone must be set 2 through 12 (cannot
be Snow Zone 1) and Application Mode is set to PWM,
Boil, Mix or Elec.
MELT GROUP
A User Switch may be used to manually start melting
ME L T 110 12 Install the snow zone. Set the Melt Group number to the
ROLP Default = 1 nstaller cszcxiigﬁPondmg Setpoint Enable number on the User
Conditions: Application Mode is set to PWM, Boil, Mix
or Elec.
STORM GROUP
A User Switch may be used to manually start storm
5 T DRM 11012 operation of the snow zone. Set the Storm Group number
P D Installer | to the corresponding Setpoint Enable number on the
GROLP efault = 12 User Switch.
Conditions: Application Mode is set to PWM, Boil, Mix
or Elec.
PFV' T[”'? TTv OFF, COND, PRIORITY
4 40 FULL Installer | Select the priority operation of the snow melting system.
Default = OFF Conditions: Application Mode is PWM, Mix or Elec.
LOCAL NETWORK GROUP
Select if scenes and time clock are shared when
L DE F”_ NE T OFF or ON connected to a tekmarNet® system.
L Default = OFF | '"staller | OFF = Send and receive messages.

ON = Receive messages only.
Colglditions: Application Mode is set to PWM, Boil, Mix
or Elec.
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Sequence of Operation

Snow Melting Overview

A snow melting system can offer a safe, convenient, and cost
effective way of removing snow and ice from the snow melting
slab and similar surfaces. Safety is increased by activating
the snow melting system as soon as the snow falls rather
than waiting for mechanical snow removal after snow has
accumulated. This eliminates slip hazards and reduces the
risk of injury by mechanized snow melting equipment, thereby
reducing potential liability costs. The elimination of snow plow
equipment and corrosive salts also reduces damage to the
slab surface and to the environment. Snow melting systems
when controlled correctly can be cost competitive compared
to mechanical snow removal.

Slab Temperature Control

The snow melting control can operate in one of four
different ways:
Melt Heats the slab to melt snow or ice

Idle Pre-heats the slab just below freezing to shorten the
time required to melt snow

Temporarily pre-heats the slab just below freezing to
shorten the time required to melt snow

Off Show melting system is off

The control display shows the control operation in the home
screen.

Storm

Controlling the slab temperature is critical to minimizing the
cost of snow melting. This requires that either a Snow / Ice
Sensor 090 or a Slab Sensor 072 is installed. The Snow / Ice
Sensor contains a built-in slab temperature sensor. While the
control will continue to operate without a slab sensor installed,
operating costs will be much higher.

The slab is operated using slab outdoor reset. As the outdoor
temperature gets colder, the heat loss of the slab increases.
In order to keep the slab surface at a constant temperature
while operating, the inner core of the slab must be heated
above the melt, idle or storm temperature setting. The amount
that the slab inner core temperature is above the melt, idle
or storm setting is proportional to the outdoor temperature.
Since the slab sensor is installed below the surface of the
slab, it is not measuring the true slab surface temperature but
rather the inner core temperature. The control automatically
compensates for this temperature difference. However, the
Slab item in the View menu displays the actual measured

temperature, so it is normal to view slab temperatures that
exceed the melt, idle, or storm temperature settings.

— Slab Outdoor Reset

Surface temperature = 35°F

Core (sensor)
is warmer

Increasing Slab Core Temperature m3p-

1
1
1
1
1
1
1
|
1
1
1

Decreasing Air Temperature =
Slab Surface Temperature is Constant

Melt Operation

The snow melting system operates the heating equipment
to heat the slab from a cold start or from the idle or storm
temperature to reach the melt temperature setting to melt
snow or ice. Melt operation can be triggered automatically
using a snow / ice sensor, by tracking the run time of another
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zone, manually by pressing a button, or by a programmable
schedule. The melt temperature setting affects calculated targets
such as the slab target, boiler target and mix target.
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Melt - Manual Start and Timed Stop

The snow melting system can be started manually by touching
the Melt key on the control display.

Once manually started, the snow melting system continues to
operate until the time set by the Manual Melt Run Time setting
in the Set Temp menu elapses.

Press
Melt

If a manual start has been provided and a Snow / Ice Sensor
detects water, the control changes from manual melt to
automatic operation. The snow melting system will continue
to operate until the sensor is dry and the Additional Melt
Time elapses.

095 detects water
Touch MELT key O

095 detects water

Tracked zone melt

vV vYVvyy

User Switch / Gateway Enable

Idle

MANUAL MELT RUN TIME elapses Timed

or Melt

Tracked zone time elapses
Touch STOP key

AWAY scene
WWSD
User Switch / Gateway Disable
CWCO

Off

A A A A A

A A

Remote access to start the system can optionally be
provided with a tekmarNet® User Switch or Gateway
from tekmar Control Systems.

Melt - Automatic Start and Stop

Automatic start and stop operation requires the installation
of a Snow / Ice Sensor 090. The control continually
monitors the sensor for the presence of moisture and slab
temperature conditions in which snow or ice may be present.
When moisture is detected, the control will show “Sensor
Water Wet” in the View menu. When the sensor is dry the
control will show “Sensor Water Dry”. The control includes
a Sensitivity setting in the Set Temp menu that allows the
installer to adjust the amount of moisture required to start
and stop the melting operation. In areas with low amounts
of dust and / or air pollution, the sensitivity may need to
be increased. The Sensitivity setting default is Auto, and
the control will automatically determine the best suitable
sensitivity setting for the installation.

Snow / Ice
Sensor 090

When moisture is detected and the slab and outdoor temperatures
are at or below melting setting, the control will automatically start
the snow melting system. As the snow or ice melts and the slab
dries off, the sensor also dries off at the same time. When the
sensor is dry, the snow melt system automatically shuts off. If
there are low spots on the slab surface that dry off slower than the
sensor, additional melting run time can be included by adjusting
the Additional Melt Time setting in the Set Temp menu.

If the snow melting system is manually stopped, the Snow / Ice
Sensor must fully dry before it is able to detect a new snow fall
and automatically start the snow melting system.

090 detects water

v

090 and slab dry and

Idle ADD MELT time elapses
Auto
or < Touch STOP key Melt
P AWAY scene
off P WWSD
_User Switch / Gateway Disable
Enters
Exits
CWCO Melt >CWCO
Suspended
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Melt - EconoMelt

When a Snow / Ice Sensor 090 is installed, the installer can
choose to select to either automatically or manually start the
snow melting system. Selecting EconoMelt to On provides the
option to remove the snow using a snow plow or shovel and
then use the snow melting system to melt the remaining thin
layer of snow or ice that mechanical snow removal methods
are unable to remove. The snow melting system stops when
the sensor is dry. The factory default for EconoMelt is Off.

Touch START key

090 and slab dry and
ADD MELT time elapses

Touch STOP key Melt
AWAY scene
WWSD
User Switch / Gateway Disable

Off

A A A A A

Enters

Exits

Suspended

Melt - Automatic Start and Timed Stop

Automatic start with a timed stop operation requires the installation
of a Snow Sensor 095. ltis also highly recommended to install
a Slab Sensor 072 in order to regulate the slab temperature
and operate the snow melting system at the highest possible
efficiency. The control continually monitors the sensor for
the presence of moisture and slab temperature conditions in
which snow or ice may be present. When moisture is detected,
the control will show “Sensor Water Wet” in the View menu.
When the sensor is dry the control will show “Sensor Water
Dry”. The control includes a Sensitivity setting in the Set Temp
menu that allows the installer to adjust the amount of moisture
required to start and stop the melting operation. In areas with
low amounts of dust and / or air pollution, the sensitivity may

Snow
Sensor 095
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need to be increased. The factory default is for the Sensitivity
setting is Auto. The control automatically determines the best
suitable sensitivity setting for the installation.

When moisture is detected and both the slab and outdoor
temperatures are below the Melting setting, the control
automatically starts the snow melting system. The snow
melting system operates to heat the slab to the slab target
temperature and continues to operate until the time set by the
Manual Melt Run Time in the Set Temp menu elapses.

095 detects water
Touch MELT key 0

095 detects water

Tracked zone melt

vV v Vvyy

User Switch / Gateway Enable

Idle

Timed
Melt

MANUAL MELT RUN TIME elapses
Tracked zone time elapses
Touch STOP key
AWAY scene
WWSD
User Switch / Gateway Disable
CWCO

or

Off

A A A A A

A A
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Melt - Tracked Start and Stop

The snow melting system can have multiple zones. Zones
have the option to track the melting run time of zone 1. This
is useful in cases where zone 1 has an automatic Snow / Ice
Sensor installed and the remaining zones do not. This allows
zones 2 to 12 to gain the functionality of automatic starting
and stopping with only one Snow / Ice sensor installed in the
system.

When zone 1 detects snow or ice, it starts melting. Zones
with tracking enabled can also start melting unless priority is
selected. When the sensor in zone 1 is dry or the Manual Melt
Run Time has fully elapsed, it sends a signal to the tracked
zones that zone 1 has stopped. Each zone can continue to
operate to complete their own Additional Melt Time after which
the zone stops heating and returns to the Off or Idle operation.
Zones with priority selected start after zone 1 has finished
melting and repeat the same run time as zone 1.

Track Melt Start and Stop

Zone 1 Zone 2 Zone 3
- -
Snow / Ice Slab Slab

Sensor Sensor Sensor

Records Repeats Repeats
Run Time Zone 1 Run Zone 1 Run
Time + Add Time + Add

Melt Time Melt Time

Melt - Scheduled Start and Stop

The snow melting system can be started based upon a
programmable schedule. The time clock must cross past
the scheduled event time in order to start or stop. In addition,
operation is dependent on whether or not a slab sensor, snow
/ ice, snow sensor or no slab sensor is installed.

The use of a programmable schedule is well suited for
commercial installations where operation is not required 24
hours a day.

Systems With Automatic Detection

This applies when a Snow / Ice Sensor 090 or Snow Sensor
095 is installed.

When the time clock reaches the schedule Event 1 (wake)
time, the system is allowed to melt if the sensor detects snow
orice.

When the time clock reaches the schedule Event 2 (unoccupied)
time, the system is off or in idle operation.

When the time clock reaches the schedule Event 3 (occupied)
time, the system is allowed to melt if the sensor detects snow
orice.

When the time clock reaches the schedule Event 4 (sleep)
time, the system is off or in idle operation.

IOM-WR-Snow_Melting_Control-654 1328

Systems Without Automatic Detection

This applies when a Slab Sensor 072 or no slab sensor is
installed and there is no automatic detection.

When the time clock reaches the schedule Event 1 (wake)
time, the system is in melt operation.

When the time clock reaches the schedule Event 2 (unoccupied)
time, the system is off or in idle operation.

When the time clock reaches the schedule Event 3 (occupied)
time, the system is in melt operation.

When the time clock reaches the schedule Event 4 (sleep)
time, the system is off or in idle operation.

Schedule event 1

v

Schedule event 2

A

Schedule event 3

v

Idle < Schedule event 4
o < Touch STOP key Scheduied
off P AWAY scene

: WWSD

: User Switch / Gateway Disable

« CWCO
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Additional Melting Time

A Snow/ Ice Sensor 090 automatically shuts off the snow melting
system when the water sensor is dry. Due to the construction
of the slab and the layout of the heating pipe or electrical cable,
there may be areas that do not melt completely. The Additional
Melt Time setting in the Set Temp menu allows the installer to
set addition melting time after the sensor is dry.

4

P Snow I(Ej/sénsor Dry
/ _—
— ///

TE—

Idle Operation

When the snow melting system starts from a cold temperature,
there may be a long time delay before the slab is warm enough
to melt snow. This time delay allows snow to accumulate on
the slab which is not acceptable in some commercial and
institutional applications. To decrease the start up time, the
slab can be pre-heated to maintain a minimum temperature.
This is known as the Idle temperature. Idling requires large
energy consumption and is generally recommended for
institutional and / or commercial installations where safety
concerns are paramount. Idle is shown on the display when
the control is in idle operation.

When designing a snow melting system, an engineer may
specify the amount of allowed snow accumulation as the
Snow-Free Area Ratio. There are three different levels. A
Snow-Free Area Ratio of 1 is defined as a system that melts
all snow as it falls with no allowed accumulation. This requires
that the Idle temperature be set just below freezing. Examples
of these types of applications include:

» Hospital emergency areas

* Helicopter landing pads

 Parking garage ramps

A Snow-Free Area Ratio of 0.5 is defined as a system with
partial snow accumulation on the slab but not in all areas.

These types of systems may also use Idling but usually set
at a temperature several degrees below freezing to reduce

energy consumption. Applications may include:

+ Steep residential driveways

» Commercial sidewalks

* Loading docks

A Snow-Free Area Ratio of 0 is defined as a system that
allows snow accumulation. These systems operate the snow
melting system from a cold start resulting in the lowest energy
consumption costs and the longest times to start melting snow.
In this case set the Idle to off. This is recommended for most
residential applications:

+ Flat residential driveways

+ Patios

* Residential sidewalks

Some systems are designed for keeping a slab surface free of

ice rather than free of snow. The most common applications
include:

» Car wash bays and aprons

« Aircraft hanger aprons

« Turf conditioning on golf course greens

These systems require the use of Idling at or near freezing

throughout the winter and may result in high energy
consumption.

Storm Operation

For many residential applications it is too costly to Idle the
snow melt system all winter. The Storm feature provides a
temporary pre-heat in systems where a tekmarNet® User
Switch or Gateway is installed.

Storm combines the benefits of a fast response time together
with lower operating costs. Storm operation does this by
allowing the user to activate a temporary pre-heat of the slab
in the event of a snow fall warning. If snow is detected or the
system is manually started, the snow melt system heats the
slab up to the melting temperature and completes a melting
cycle. Should no snow fall during the storm time period, the
control exits Storm operation and returns to Off.

The Storm operation is setup by setting the Storm temperature
and the Storm Run Time in the Set Temp menu. The Storm
operation can only be activated by a tekmarNet® User Switch
or Gateway. To respond to a User Switch or Gateway, select
a Storm Group number from 1 to 12. Then program the User
Switch or Gateway setpoint enable to be the same as the Storm
Group number. Pressing the programmed User Switch button
will now activate the Storm operation on the snow melting
control. On the Gateway 483, activating the storm group on
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the Scenes page in turn enables the Storm operation. The
Gateway 482 includes a setpoint enable command that allows
a home automation system to enable the Storm operation.
Check with the home automation company to determine if
this feature is supported.

Press
Storm

U

For more information about tekmarNet® User Switches and
Gateways, visit tekmarControls.com.
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Warm Weather Shut Down

During warm weather, the slab is warm enough to naturally
melt snow or ice. The control has a Warm Weather Shut
Down (WWSD) setting in the Set Temp menu that prevents
the control from entering Melt, Idle or Storm operation in order
to conserve energy. The control shows WWSD on the display
when WWSD is in effect.

Automatic (Auto)

The control enters WWSD when both the slab temperature
of a zone and the outdoor temperature exceed the Melt
temperature setting by more than 2°F (1°C).

Manual WWSD

The control enters WWSD when the outdoor air temperature
exceeds the WWSD setting by 1°F (0.5°C) and when the
slab temperature exceeds 34°F (1°C). The control exits
WWSD when the outdoor air temperature falls 1°F (0.5°C)
below the WWSD setting or if the slab temperature falls
below 34°F (1°C). This allows the Melt temperature setting
to be set higher than the WWSD. This is useful when high
slab temperatures are required to melt the snow or ice. An
example of this are installations using paving bricks on top
of sand and concrete layers.

Cold Weather Cut Out

Maintaining the melting or idling temperature during extremely
cold temperatures is not only expensive but may be impossible
if the heat loss of the slab exceeds the input capacity of the
heating plant or electric cable. The control turns the snow
melting system off when the outdoor air temperature drops
below the Cold Weather Cut Out (CWCO) temperature and
the slab is below freezing as an energy saving measure.
The control shows CWCO on the display when CWCO is in

Away Scene

effect. When the temperature reaches the CWCO setting in
an actively melting system with an 090, melting is suspended
until the outdoor temperature rises above the CWCO setting.
If an 090 is not installed, melting is permanently stopped
when CWCQO is in effect. Melting does not resume when the
temperature rises above the CWCO setting.

Scenes provide an easy way to save energy while away
on vacation, or override a programmable schedule when
plans change.

Away Key

This control includes an Away Key to quickly disable the
snow melting system, and when connected to a tekmarNet®
system, can also turn down the heating temperature on all
thermostats and suspend heating the domestic hot water
tank to maximize energy savings. To turn on the Away Key,
go to the Scene menu.

To activate the Away scene, touch “Going Away” on the
screen.

GOING AWAY
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» Select PERM (permanent) or a number of days using the
A or ¥ arrow. Range is 1 to 180 days.

» Press the home button to accept the setting or leave the
screen untouched for several seconds.

» “Scene Away” is displayed on the home screen until the
number of days expires.

» Touch “Cancel Away” to cancel at any time.

User Switch

A tekmarNet® User Switch available from tekmar Control
Systems may be used to activate the Away scene.

Press
Away

Additional Scenes

The snow melting control supports scenes 1 (normal) 2 (away)
and 3 (unoccupied). Scene 3 disables the snow melting system.
When the tekmarNet® system is set to scene 4 through 8, the
snow melting control remains in scene 1.
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Programmable Schedules

To provide greater energy savings, the control can operate on
a programmable schedule. The schedule is stored in memory
and is not affected by loss of power to the control. If tekmarNet®
communication is detected the control can become either a
schedule member or schedule master.

Zone Schedule

The schedule only applies to the control. The control follows
its own schedule and the events are not communicated to
the tekmarNet® system.

Master Schedule

If the control is connected to other tekmarNet®devices, then
the control can operate on a master schedule. A maximum
of four master schedules are available on the tekmarNet®
system. Using master schedules simplify installation since
one master schedule may be used by multiple devices.

To create a master schedule:
+ Assign the control to be a schedule master by setting
Schedule in the Schedule menu to Master (MST) 1 to 4.

To follow a master schedule:
+ Assign the control to follow a master schedule by setting
Schedule in the Schedule menu to Member (MBR) 1 to 4.

Schedule Types

The schedule type determines when the schedule repeats
itself. This control includes two different schedule types:

» 24 Hour: Repeats every 24 hours.

+ 7 Day: Repeats on a weekly basis and allows for separate
event times for each day.

Events / Day

The events / day can be either 4 or 2. An event is a time at
which the control changes the target temperature. The event
time can be set to the nearest 10 minutes. To have the control
skip the event, enter “SKIP*“ as the time. SKIP is found between
11:50 PM and 12:00 AM or 23:50 and 00:00 hours.

Time Clock

The control has a built-in time clock to allow the control to
operate on a schedule. A battery-less backup allows the
control to keep time for up to 4 hours without power. The time

clock supports automatic adjustment for Daylight Saving Time
(DST) once the day, month and year are entered. Use the Time
menu to set the correct time, day, month and year.

Snow Melt Zones and Priority

Dividing a system into a number of snow melting zones and
prioritizing the zone operation reduces the size requirements
of the hydronic heating plant or the amperage of the electrical
service panel. This results in lower initial capital cost of the
snow melting system. The trade off is that some snow melt
zones may not be able to melt as soon as the snow fall
begins and the user must tolerate snow accumulation on the
slab. The snow melt system may have up to 12 snow melt
zones. Zone 1 has the highest priority and zone 12 has the
lowest. The priority setting in the tekmarNet® menu allows
the installer to select the level of zone priority for the entire
snow melt system. Changing the priority setting on one control
will update on all other snow melt controls at the same time.
The zone priority has 3 setting levels. There is some risk that
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lower priority zones may ice up when they are shut off by
the higher priority zone. For example, if a high priority zone
should finish melting and allow a lower priority zone to start
melting, and then a new snow fall occurs, the high priority
zone will shut off the lower priority zones. This may potentially
allow the lower priority zones to ice over. The limitations of
zoning and using priority must be carefully considered and
discussed with the building owners and occupants when
designing the snow melting system.

Priority does not apply when the application mode is set to
Boiler. In this mode, the boiler is dedicated to a single snow
melting zone so priority is no longer applicable.
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Hydronic Priority Levels

Priority = None
time.

larger than the heat loss of all zones at design conditions.

All zones have the same priority and can operate at the same

This setting is recommended when the boiler plant capacity is sized

MELT

ME”_H—
OFF Zone 2

Priority = Conditional
The zone with the lower priority starts melting when the zone
with higher priority is warm enough to melt snow or ice.

This setting is recommended when the boiler plant capacity
is sized to be larger than the heat loss of each zone with
some extra capacity.

MELT

OFF Zone 1
MELT

OFF Zone 2

Priority = Full

The zone with the lower priority starts melting once the
zone with higher priority has finished melting all snow or
ice from the slab.

This setting is recommended when the boiler plant capacity
is sized to be the same as the heat loss of each zone at
design conditions.

MELT

MELT

Electric Priority Levels

Electric snow melting offers three levels of priority: None,
Conditional and Full. The None and Full priority options function
the same as with the hydronic operation. The Conditional
priority is unique to electrical operation. The highest priority
zone operates first. Whenever the highest priority zone shuts

off its relay, the lower priority zone is allowed to start melting
and close its relay. Only one electrical relay is allowed to be
on at any time. This eliminates large instantaneous demands
and avoids surcharges from the electrical utility.

MELT

MELT

Zone 1 Relay

L 1 I

Zone 2 Relay

o m
OFF
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tensile stresses

Slab Protection

In a hydronic snow melting system, the boiler or heating
plant capacity may be much larger than the load of the snow
melting zones. This can result in large temperature differentials
between the supply water temperature and the slab creating
large tensile stresses on the slab. Concrete is weak to tensile
forces and when repeatedly exposed to tensile loads the
concrete may crack. This may be prevented by selecting the
Protect Slab setting in the System menu to On. The control
measures and limits the temperature differential between the
supply water and the slab.

Application Modes

The snow melting control can operate either an electric or
a hydronic snow melting system. A hydronic system can be
further categorized as either boiler, mixing or pulse width
modulation zone operation, as well as, whether the boiler
plant is dedicated or non-dedicated for the snow melting
system. A dedicated boiler only provides heat for the snow
melting system. A non-dedicated boiler provides heat for
the snow melting system in addition to the space heating
and / or domestic hot water system. The control requires

that one of the following Application Modes is selected in
the System menu:

« PWM Pulse Width Modulation

* BOIL Boiler Operation

« MIX Mixing Operation

* ELEC Electrical Operation

+ 090 Tandem Snow / Ice Detection using an 090

Electric Operation

The control operates the heat relay on a 20 minute pulse
width modulation cycle. The heat relay in turn activates a
line voltage electrical contactor to energize the electrical
cable heater installed in the slab. The heat relay on time is
determined by the calculated slab target and by the measured
slab temperature reading. As the slab temperature reaches
the slab target, the on time per cycle of the heat relay is

reduced to prevent the slab temperature from overshooting.
If no slab sensor is installed the heat relay remains on 100%
of the time until the Melt operation has completed. Idle and
Storm operation are not available when a slab sensor is not
installed. The electric operation requires the installation of
an outdoor sensor. A slab sensor is highly recommended in
order to reduce operating costs.

Pulse Width Modulation Operation

The Application Mode should be set to Pulse Width Modulation
(PWM) when the boiler or heat source is non-dedicated to
the snow melting system and there is no mixing system. The
snow melting system is considered to be a zone together with
space heating and the domestic hot water system.

The control operates the heat relay on a 20 minute pulse width
modulation cycle. The heat relay in turn activates the hydronic
heating system zone pump or zone valve. The heat relay on
time is determined by the calculated slab target and by the
measured slab temperature reading. As the slab temperature
reaches the slab target, the on time per cycle of the heat relay
is reduced to prevent the slab temperature from overshooting.

If no slab sensor is installed the heat relay remains on 100%
of the time until the Melt operation has completed. Idle and
Storm operation are not available when a slab sensor is not
installed. The hydronic PWM operation requires the installation
of an outdoor sensor and a supply sensor. The supply sensor
is installed on the glycol antifreeze system supply pipe and
allows the control to provide Slab Protection and as well as
Supply Zone Priority. A slab sensor is highly recommended
in order to reduce operating costs.

Boiler Operation

The Application Mode should be set to Boil when the snow
melting system has a dedicated boiler or heat source. The
boiler is piped primary-secondary to the snow melting loop,
allowing the boiler to fire on and off while allowing continuous
flow through the snow melting system loop. The control
calculates a Boiler Target based upon the Slab Target which
in turn is based upon the measured outdoor temperature and
the Melt, Idle or Storm temperature setting. The control can
operate a boiler in one of six different methods: modulating
boiler, 1 stage, EMS1, EMS2, control and enable. The Boiler
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Target is shown in the View menu. Settings for the boiler
operation are located in the Boiler menu.

NOTICE

The boiler operator, or aquastat, remains in the burner circuit
and acts as a secondary upper limit on the boiler temperature.
The boiler aquastat temperature setting must be adjusted
above 200°F (93.5°C) in order to prevent short cycling of
the burner.

© 2013 Watts Radiant



Single Stage On/Off Boiler (1STG)

The control turns on or off the heat relay to fire the boiler in
order to maintain the Boiler Target temperature. The boiler
supply temperature operates on a differential that is half above
and half below the boiler target. The status of the boiler is
shown by the Boil Relay item in the View menu.

Modulating Boiler (MOD)

The control can operate a single hot-water modulating boiler
using the Mod output and the Heat contact. The control
operates the boiler by first switching the heat contact to allow
the modulating boiler to go through the ignition sequence
(the heat contact may not be required on all modulating
boilers). A 0-10 V (dc) or 4-20 mA analog signal is then used
to modulate the boiler firing rate starting at 50% (5 V (dc) or
12 mA signal) for 30 seconds. After the 30 second delay has
elapsed, the control will then allow the boiler to modulate down
to the Minimum Modulation setting and hold it there for the
Modulation Delay time setting. After the modulation delay has
elapsed, the control uses PID logic to change the boiler firing
rate signal in order to satisfy the boiler target temperature.
When the firing rate signal is reduced down to the minimum
modulating setting and the boiler supply temperature exceeds
the boiler target by 1/2 of the differential, the control will shut
off the boiler burner. The modulating signal output is shown
by the Boil Rate item in the View menu.

The Modulation Delay setting is determined by the boiler
manufacturer. It is the amount of time that the burner must
operate before the internal boiler control allows an external
signal to operate the burner.

The Motor Speed sets the rate at which the modulating
electrical signal can change. For most modulating boilers with
a ECM fan, the motor speed can be set to 30 seconds. For
commercial boilers with a mod motor, set the motor speed
according to the time required by the mod motor to travel from
the closed to open position.

EMS1

The EMS1 signal is a method for the snow melting control to
send the boiler target temperature to a tekmar Boiler Control
268. The control provides a 0-10 V (dc) signal proportional
to the boiler target and turns on the heat relay to operate the
boiler to maintain the Boiler Target temperature.

EMS1 Conversion Table

0-10 V (dc) Boiler Target
0 ———(OFF)

50°F (10°C)
68°F (20°C)
86°F (30°C)
103°F (39°C)
121°F (49°C)
139°F (59°C)

)

)

157°F (69°C
174°F (79°C
192°F (89°C)
210°F (99°C)

© ool ~AWIN =

-
o
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EMS2

The EMS2 signal is a method for the snow melting control
to send the boiler target to a Viessmann boiler that supports
the OpenTherm temperature targeting. Typical boilers include
the Viessmann Vitodens 100-W. The boiler may require an
OpenTherm Input Module 0-10V. Contact Viessmann for
details. The control provides a 0-10 V (dc) signal proportional
to the boiler target and turns on the heat relay to operate the
boiler to maintain the Boiler Target temperature.

Control (CTRL)

When the Application Mode is set to Mix or to PWM, the
snow melting control can send a call for heat message using
tekmarNet® communication. Only tekmarNet® capable controls
manufactured by tekmar Control Systems will respond to this
type of heat call. The call for heat is received on the water
temperature bus that the snow melting control is communicating
on. When wired to a boiler bus, the snow melting control calls
for heat on the boiler bus. The same logic applies to the mixing
and tank bus available on the tekmarNet® system control. In
most cases, the Boiler Type is set to Control when the snow
melting system has a non-dedicated boiler plant.

Some boiler, house and mixing controls manufactured by tekmar
Control Systems do not include tekmarNet® communication.
To determine which models include this feature, refer to the
HVAC System and Multi-Staging product comparison pages
on tekmarControls.com.

Enable (ENBL)

When the Application Mode is set to Mix, the snow melting
system may have a non-dedicated boiler plant. When not using
tekmarNet® communication, the heat relay closes whenever
the mixing device is increasing and reaches a position or
speed of 10%. The heat relay opens when the mixing device
is decreasing and reaches a position or speed of 5%.
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Mixing Operation

The Application Mode can be set to Mix when a mixing valve
or a mixing injection pump is installed to regulate the supply
water temperature to the snow melting system. The boiler or
heat plant can be either dedicated or non-dedicated to the
snow melting system. The mixing device position or speed is
controlled by an analog 0-10 V (dc) or a 4-20 mA signal so that
the supply temperature maintains the Mix Target temperature.
The control calculates a Mix Target based upon the Slab
Target which in turn is based upon the measured outdoor
temperature and the Melt, Idle or Storm temperature setting.
The Mix Maximum setting limits the upper temperature of the
Mix Target. The Mix Target is shown in the View menu.

Boiler protection is only available when the snow melting
controlis connected to a tN4 System Control. The tN4 System
Control provides the outdoor temperature to the snow melting
control using tekmarNet® communication. See Boiler Operation
section regarding recommended tN4 System Controls. The
mixing device provides boiler return protection to the boiler
inlet by closing the valve when the boiler return temperature
falls below the Boiler Minimum setting. Boiler return protection
requires the installation of a boiler return sensor 082 on the
inlet to the boiler and the Outdoor/Boiler Return Sensor setting
must be set to Boiler Return.

Mixing Valve and Actuator Motor
The 654 provides a 0-10 V (dc) signal to operate an actuator
motor for mixing using a 3 or 4-way mixing valve.

Recommended Mixing Injection Pumps

The control provides a 0-10 V (dc) or 4-20 mA signal to operate
a mixing device. In large commercial applications, a Variable
Frequency Drive (VFD) that can accept a 0-10 V (dc) or 4-20
mA can be used to vary the speed of the mixing injection
pump. For residential and smaller commercial applications,
specialized wet rotor, split-capacitor pumps that accept a 0-
10 V (dc) signal are available from Grundfos and Taco. The
recommended models are listed in the table below.

Taco ‘ Grundfos
Flow Rate Turns open | Nominal Pipe | 003-VV 007-VV 0010-VV | 0012-VV |UP 15-42 | UP 26-64
GPM oftheGlobe | Diameter F/VS F/VS
Valve
1.5-20 20 1/2" X X
2 100 1/2" X

3.0-45 100 1/2" X X

4-55 100 3/4" X
75-8.5 100 3/4" X X

12-13 100 1" X X

19 - 21 100 1-1/4" X X
31-32 100 1-1/2" X

39-42 100 2" X

Required Taco 00-VV control settings:

DIP Switch DIP Switch Position Description

1 ON Operates using a linear output characteristic
2 OFF Automatic operation
3 OFF Operates using a 0-10 V (dc) signal

Required Grundfos VS control settings:

DIP Switch DIP Switch Position Description

A OFF Operates using a V (dc) signal

B OFF Operates using 0-10 V (dc) range
C ON Minimum speed is off

D ON Speed control external
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Piping of Variable Speed Injection Systems

Variable speed injection systems require complete isolation between the boiler loop and system loop. For example, when
the injection pump is turned off, there must be no heat transfer from the boiler loop to the system loop. In order to avoid this
unwanted heat transfer, standard primary-secondary piping techniques are used as shown.

» This piping arrangement requires that the injection (Th) (Ts)
piping be at least one pipe diameter smaller than —> mml I h 1k
the piping of the boiler and system loops.

* The tees in the boiler and system loops must be

@ Variable Speed

closely spaced (not exceeding 4 pipe diameters) in ngg Injection Pump S’Iiztsg’

order to prevent ghost flow when the variable speed

injection pump is off and either the boiler pump or AT

system pump is on. (refer to ) s
» There must be at least 6 pipe diameters of straight A

Balancing

pipe on either side of the tees in order to prevent Valve

the momentum of water in the boiler and system
loops from pushing flow through the injection loop.

(refer to @) - -
. Tb = Boiler supply temperature
» There should be a minimum 1 foot drop to create Ts = System supply temperature
a thermal trap in order to prevent convective heat ATs = System temperature drop (Typically 20°F for convectors and 10°F
transfer through the injection loop. (refer to @) for radiant floor heating)

This panel shows a typical piping arrangement for a variable

Injection Panel speed injection pump system.

P1 = Boiler Pump

P2 = Variable Speed Injection Pump
P3 = System Pump

S1 = Boiler Sensor

S2 = Supply Sensor

V1, V2 = Globe Valve
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Design Procedure

STEP 1

Determine the following design values:

* Boiler Supply Temperature (Tb)

» System Supply Temperature (Ts)

» System Flow Rate (US GPM) and System Loop Temperature
Drop (ATs). If one of these variables is unknown, use
Equation 1 or 2 to calculate the other variable.

STEP 2

Calculate Tb - Ts

STEP 3
Look up the required Flow Ratio in the table below.

1.00

0.90

0.80

0.70

.

0.60

050 K Nal
\\

0.40 N -

N ool

0.30 N Tra e

Flow Ratio

ATs (°F)

~
0.20 ~—_| — s_'“ e | 20

10 20 30 40 50 60 70 80 90
Tb - Ts (°F)

STEP 4
Calculate the design injection flow rate using Equation 3.

STEP 5

Decide whether or not to include a balancing valve in the
injection piping. A balancing (globe) valve allows adjustment
when the injection pump is larger than needed. A balancing
valve also provides the possibility of manual operation of the
heating system by turning the injection pump fully on and
adjusting the balancing valve to obtain the desired system
supply water temperature.

STEP 6

The injection piping size and model of pump to install can now
be looked up in the table on page 45.

Equation 1
System Flow Rate _  Design Heating Load (Btu/hr)

(US GPM) - 500 x ATs (°F)

Equation 2

Design Heating Load (Btu/hr)
ATs (F°)

500 x System Flow Rate (US GPM)

Equation 3

Design Injection Flow Rate (US GPM) = System Flow Rate (US GPM) x Flow Ratio

Example
STEP1 Tb=160°F
Ts = 130°F
ATs = 10°F (radiant floor heating)
System Flow Rate = 15 GPM
STEP2 Tb-Ts=30°F
STEP 3 Flow Ratio = 0.25 (see chart)

STEP 4 Injection Flow Rate = 3.75 GPM (15 GPM x 0.25)

STEP 5 Use globe valve in order to control flow
(recommended).

STEP 6 Refer to the pump model table on previous page.
Look up the range of desired injection flow rate (3.0
- 4.5 GPM — use either of the checked pumps).
Leave globe valve in the open position and use 0.5"
pipe diameter.
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Tandem Snow / Ice Detection

In systems where reliability of the snow melting system is
critical, itis possible to install two Snow / Ice Sensors 090 into
a single snow melt zone. Both sensors are used to detect snow
orice and if either sensor is wet the snow melting zone starts
melting. The zone continues to operate until both sensors are
dry. This allows snow or ice detection over a wider area. In

Step 4 Onone of the 654's, set the Application Mode to PWM,
Boil, Mix or Elec. This control is the Snow Zone Master
and it will operate the snow melting equipment.

Step 5:  Onthe other 654, set the Application Mode to 090. This
controlis the Snow Zone Member. This control must be
wired to power, tekmarNet® communication, and the

the event of a sensor failure, the snow melting zone continues Snow / Ice Sensor 090.
to function normally, giving building maintenance staff time to

troubleshoot and replace the sensor if necessary.
In order to setup a zone using tandem snow / ice detection:

Step 1:  Install two Snow Melting Controls 654 each having their
own Snow / Ice Sensor 090.

Step 2: Connect the two 654 together using tekmarNet®
communication.

Step 3: Inthe tekmarNet® menu, select the Snow Zone that the
654 is to operate. There can be up to 12 different Snow
Zones. Both 654 controls must be set to the same Snow
Zone number.

Snow Zone 1
Master

Snow Zone 1

Member
App Mode tekmarNet® Communication App
PWM, Boil, [} - == ===nnermnensemmmetniiriiiit e Mode
Mix, Elec 030
Operates

Snow Melting Snow Zone 1

Equipment

In a hydronic snow melting system, the control operates the system pump as well as the mixing valve or mixing injection pump
every 3 days to prevent pump and valve seizure.

Alert Relay

The control includes an auxiliary relay that can be configured to be either a system pump or an alert output. When the Auxiliary
Relay setting in the System menu is set to Alert, the relay closes whenever there is a local error code. A network error on the
tekmarNet® communication system is not considered a local error code and the Alert Relay does not close if only a network
error is present. The Alert Relay is connected to the input power R and provides a 24 V (ac) powered signal when closed. An
isolation relay may be installed if a dry contact switch is required on the 3rd party equipment.

Pump Post Purge

After a zone has finished heating, the boiler or heat source is shut off and the zone continues to operate for 20 seconds to
post purge heat from the boiler to the zone.
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Melt and Storm Groups

The snow melting control is able to respond to a setpoint
enable signal from a tekmarNet® User Switch or Gateway to
remotely activate or deactivate the storm or melt operation. The
tekmarNet® communication system supports setpoint enable
signals 1 through 12. When the snow melting control receives
a setpoint enable signal that is the same as the Melt Group
number, the control enters Melt operation. Likewise, if the snow
melting control receives a setpoint enable signal that is the
same as the Storm Group number, the control enters Storm
operation. Each snow melting control has its own Melt Group
and Storm Group setting located in the tekmarNet® menu.

Melt Group 1

Zone 1 Zone?2
Melt T =
Gr:up
GM:E::p

Melt Group 2

Zone3 Zone 4

User Switch Setup

A tekmarNet® User Switch 480 or 481 can be programmed
to allow a user to remotely activate or deactivate the storm,
melt, and away operations of the snow melting control. The
User Switch has three buttons and it is recommended to have
the top button setup to start or stop the Storm operation, the
middle button start or stop the Melt operation and the bottom
button selects if the scene is Away or Normal.

Storm

Melt

Away

BUTTON BUTTON
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Setup Instructions
The User Switch has a total of 5 buttons.

User Buttons 1, 2, and 3 allow for users to select the operation
of the tekmarNet® system.

Buttons A and B allow the installer to program the operation
of User Buttons 1, 2, and 3.

The User Switch trim bezel must be removed to program and
must be reinstalled after programming is complete.

Storm Button

Step 1: Press button “A” once using a blunt object to begin
programming mode.

Press and hold the top button until it turns Green,
then let go.

The snow melting control Storm Group default is
12. Press the User Switch top button 12 times to set
the setpoint enable to 12. The button should flash
Green 12 times, pause, then repeat the flashing
sequence.

Press button “B” to finalize the User Button setting
and exit the programming mode.

Melt Button

Step 1: Press button “A” once using a blunt object to begin
programming mode.

Press and hold the middle button until it turns Green,
then let go.

The snow melting control Melt Group default is 1.
Press the User Switch middle button 1 time to set the
setpoint enable to 1. The button should flash Green
1 time, pause, then repeat the flashing sequence.

Press button “B” to finalize the User Button setting
and exit the programming mode.

Step 2:

Step 3:

Step 4:

Step 2:

Step 3:

Step 4:

Away Button

Step 1: Press button “A” once using a blunt object to begin
programming mode.

Press and hold the bottom button until it turns Red,
then let go.

The away scene number is 2. Press the User Switch
bottom button 2 times to set the scene number to 2.
The button should flash Red 2 times, pause, then
repeat the flashing sequence.

Press button “B” to finalize the User Button setting
and exit the programming mode.

Step 2:

Step 3:

Step 4:
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E==3 Troubleshooting

It is recommended to complete all wiring to ensure trouble free operation. Should an error occur, simply follow these steps:

1. Find: If the control flashes

on the screen, it is indicating a problem on the system.

2. Identify: Hold the Home button for 3 seconds, touch the NEXT key to locate the Toolbox Menu, then touch the ENTER key.
The error code should appear as the first item.

3. Solve: Use the chart below to match the error code to the one on the control. Use the description to solve the problem.

Error Messages (1 of 4)

Error Message

SET_TEMP
[
Crvr

[y}

Description

SET TEMP MENU SAVE ERROR

The control failed to read the Set Temp menu settings from memory and has reloaded the factory default
settings. The control stops operation until all settings in the Set Temp menu are checked.

To clear the error, set the access level to Installer and check all settings in the Set Temp menu.

5y

LA
< -

Er

—

pul

X

7

-3

\

N
I 0
J
-
[}

SYSTEM MENU SAVE ERROR

The control failed to read the System menu settings from memory and has reloaded the factory default
settings. The control stops operation until all settings in the System menu are checked.

To clear the error, set the access level to Installer and check all settings in the System menu.

SRVE

ERR

B0ILER BOILER MENU SAVE ERROR
SRVE The control failed to read the Boiler menu settings from memory and has reloaded the factory default
j settings. The control stops operation until all settings in the Boiler menu are checked.
“rYry To clear the error, set the access level to Installer and check all settings in the Boiler menu.
IXING MIXING MENU SAVE ERROR
SAVE The control failed to read the Mixing menu settings from memory and has reloaded the factory default
= _' j settings. The control stops operation until all settings in the Mixing menu are checked.
Y To clear the error, set the access level to Installer and check all settings in the Mixing menu.
®
LEKMARNE T tekmarNet® MENU SAVE ERROR

The control failed to read the tekmarNet® menu settings from memory and has reloaded the factory
default settings. The control continues to operate but does not provide any tekmarNet® features until all
settings in the tekmarNet® menu are checked.

To clear the error, set the access level to Installer and check all settings in the tekmarNet® menu.

C o0
L For

GCHEDULE SCHEDULE MENU SAVE ERROR
CHVE The control failed to read the Schedule menu settings from memory and has reloaded the factory
default settings. The control operates with the programmable schedule disabled until all settings in the
’-_- RF\J Schedule menu are checked.
o To clear the error, set the access level to Installer and check all settings in the Schedule menu.
GLENES SCENES MENU SAVE ERROR

The control failed to read the Scenes menu settings from memory and has reloaded the factory default
settings. The control operates with the away scene disabled until all settings in the Scenes menu are
checked.

To clear the error, set the access level to Installer and check all settings in the Scenes menu.

MAx MELT
C oo
LI

MAXIMUM MELT TIME ERROR

The control has operated in melting for the time set by Maximum Melt Days setting located in the System
menu. This error is usually created when there is a mechanical system failure resulting in the snow melt
slab not heating correctly.

Clear the error message by touching the Cancel key while viewing the error message. Use the Manual
Override menu to manually check that each component of the mechanical system is operating correctly.
If necessary, change the Maximum Melt Days setting to a longer time period or to Off.

LEKMARNET

M
AN

tekmarNet® COMMUNICATION ERROR

The tekmarNet® communication bus has either an open or a short circuit. The result is that there are no
communications. Check for loose wires between tN4 and C. Check for short circuits between the tN4
and C wires on the House Control, Wiring Center, or Zone Manager. Check for correct polarity between
the C and R wires. The error clears automatically once the wiring fault has been corrected. To force the
error to clear while allowing a short or open circuit to continue, touch the Cancel key.
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Error Messages (2 of 4)

Error Message

HBQﬁESS
Coo
LIV

Description

ADDRESS TAKEN ERROR
Two devices (thermostats, setpoint controls, snow melting controls) have been manually set to the same

address. The device continues to operate with this error but does not communicate with the tekmarNet®
system.

To clear this error, select an unused tekmarNet® address or select automatic addressing.

LNOW ZONE

THKEN

ERR

SNOW ZONE TAKEN ERROR

Two snow melting controls have been manually set to the same snow zone number and one of the
controls is NOT set to App Mode 090. The control continues to operate with this error.

To clear this error, select an unused snow zone number or set the App Mode to 090.

HP&WMDBE
C o0
LIV

APP MODE 090 ERROR

Two snow melting controls have been manually set to the same snow zone number and both of the
controls are set to App Mode 090.

To clear this error, select an unused snow zone number or set the App Mode to anything other than
090.

TANIEM TANDEM 090 ERROR
040 There are two Snow / Ice Sensors 090 installed in the zone and the other snow melting control’'s 090 has
J _J a sensor problem. Locate the other snow melting control and navigate to the Toolbox menu to determine
Y and correct the problem. The control continues to operate with this error.
IEVICE DEVICE LIMIT

oo
L

More than 24 devices (thermostats, setpoint controls and snow melting controls) have been connected

to the tekmarNet® communication bus. To clear the error, remove and relocate devices to other available
buses until the device count is 24 or less.

OuTI00OR

SHERT

OUTDOOR SENSOR SHORT CIRCUIT ERROR

Due to a short circuit, the control is unable to read the Outdoor Sensor 070. The control continues to
operate and assumes an outdoor temperature of 32°F (0°C). Energy saving features such as Warm
Weather Shut Down (WWSD) and Cold Weather Cut Out (CWCO) are disabled.

Check the outdoor sensor wire for short circuits according to the sensor installation manual. It may
be necessary to replace the outdoor sensor. Once the error has been corrected, the error message
automatically clears.

OUTDOOR SENSOR OPEN CIRCUIT ERROR

Due to an open circuit, the control is unable to read the Outdoor Sensor 070. The control continues to
operate and assumes an outdoor temperature of 32°F (0°C). Energy saving features such as Warm
Weather Shut Down (WWSD) and Cold Weather Cut Out (CWCO) are disabled.

Check the outdoor sensor wire for open circuits according to the sensor installation manual. It may
be necessary to replace the outdoor sensor. Once the error has been corrected, the error message
automatically clears.

SUPPLY SENSOR SHORT CIRCUIT ERROR

Due to a short circuit, the control is unable to read the Supply Sensor 082. When set to App Mode Boiler
or Mixing the control stops operation and does not provide any heat. When set to App Mode PWM the
control continues melting or idling but supply priority operation is not available.

Check the supply sensor wire for short circuits according to the sensor installation manual. It may
be necessary to replace the supply sensor. Once the error has been corrected, the error message
automatically clears.

SUPPLY

OPEN

ERF

SUPPLY SENSOR OPEN CIRCUIT ERROR

Due to an open circuit, the control is unable to read the Supply Sensor 082. When set to App Mode Boiler
or Mixing the control stops operation and does not provide any heat. When set to App Mode PWM the
control continues melting or idling but supply priority operation is not available.

Check the supply sensor wire for open circuits according to the sensor installation manual. It may
be necessary to replace the supply sensor. Once the error has been corrected, the error message
automatically clears.
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Error Messages (3 of 4)

Error Message

Bo/IRETURN

SHORT

ERR

Description

BOILER RETURN SENSOR SHORT CIRCUIT ERROR

Due to a short circuit, the control is unable to read the Boiler Return Sensor 082. The control continues
operation but does not provide any boiler return protection.

Check the boiler return sensor wire for short circuits according to the sensor installation manual. It may
be necessary to replace the boiler return sensor. Once the error has been corrected, the error message
automatically clears.

By IRE TURN
oo
AN AY

BOILER RETURN SENSOR OPEN CIRCUIT ERROR

Due to an open circuit, the control is unable to read the Boiler Return Sensor 082. The control continues
operation but does not provide any boiler return protection.

Check the boiler return sensor wire for open circuits according to the sensor installation manual. It may
be necessary to replace the boiler return sensor. Once the error has been corrected, the error message
automatically clears.

S5LA3

SHORT
R

N
I 0

SLAB SENSOR SHORT CIRCUIT ERROR

Due to a short circuit, the control is unable to read the Slab Sensor 072. Idling and Storm are disabled
and energy saving features such as Warm Weather Shut Down (WWSD) and Cold Weather Cut Out
(CWCO) are operate using the outdoor temperature only.

Check the slab sensor wire for short circuits according to the sensor installation manual. It may be
necessary to replace the slab sensor. Once the error has been corrected, the error message automatically
clears.

SLAZ

[PEN

ERR

SLAB SENSOR OPEN CIRCUIT ERROR

Due to an open circuit, the control is unable to read the Slab Sensor 072. Idling and Storm are disabled
and energy saving features such as Warm Weather Shut Down (WWSD) and Cold Weather Cut Out
(CWCO) are operate using the outdoor temperature only.

Check the slab sensor wire for open circuits according to the sensor installation manual. It may be
necessary to replace the slab sensor. Once the error has been corrected, the error message automatically
clears.

If the slab sensor has been intentionally removed, set the slab sensor setting in the System menu to Off.

YELLOW

CFEN

ERR

YELLOW WIRE OPEN CIRCUIT ERROR

Due to an open circuit, the control is unable to read the yellow wire connected to the Snow / Ice Sensor
090 or the Snow Sensor 095. The control can no longer automatically detect snow or ice but manual
start of the snow melting system is still available.

Check the Snow / Ice Sensor or Snow Sensor yellow and black wires and any wire splices for open
circuits according to the sensor installation manual. It may be necessary to replace the sensor. Once
the error has been corrected, the error message automatically clears.

ALUE

SHORT

ERR

BLUE WIRE SHORT CIRCUIT ERROR

Due to a short circuit, the control is unable to read the blue wire connected to the Snow / Ice Sensor
090 or the Snow Sensor 095. The control can no longer automatically detect snow or ice but manual
start of the snow melting system is still available.

First check the Snow / Ice Sensor or Snow Sensor for dirt or debris. The ring structure of the sensor
may need cleaning with hot soapy water and a nylon brush. Rinse with water. Secondly, check the Snow
/ Ice Sensor or Snow Sensor blue and black wires and any wire splices for short circuits according to
the sensor installation manual. It may be necessary to replace the sensor. Once the error has been
corrected, the error message automatically clears.

BLUE

OPEN

ERR

BLUE WIRE OPEN CIRCUIT ERROR

Due to an open circuit, the control is unable to read the blue wire connected to the Snow / Ice Sensor
090 or the Snow Sensor 095. The control can no longer automatically detect snow or ice but manual
start of the snow melting system is still available.

Check the Snow / Ice Sensor or Snow Sensor blue and black wires and any wire splices for open circuits
according to the sensor installation manual. It may be necessary to replace the sensor. Once the error
has been corrected, the error message automatically clears.

BROWN
C o0
AL

BROWN WIRE SENSOR OPEN CIRCUIT ERROR

Due to an open circuit, the control is unable to read the brown wire connected to the Snow / Ice Sensor
090. Idling and Storm is disabled and energy saving features such as Warm Weather Shut Down (WWSD)
and Cold Weather Cut Out (CWCO) are operate using the outdoor temperature only.

Check the Snow / Ice Sensor brown and black wires for open circuits according to the sensor installation
manual. It may be necessary to replace the sensor. Once the error has been corrected, the error message
automatically clears.
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Error Messages (4 of 4)

Error Message

Description
SNOW /ICE SENSOR ERROR

,%we. ~
N ARA

ONOW/ ICE The control is unable to properly detect the Snow / Ice Sensor 090. The control can no longer automatically
GENGER detect snow or ice but manual start of the snow melting system is still available.
Check the Snow / Ice Sensor brown, yellow, red and black wires according to the sensor installation
"= RF\’. manual. It is important to check any cable splices for loose wiring connections. It may be necessary to
replace the sensor. Once the error has been corrected, the error message automatically clears.
SNOW SENSOR ERROR
SNOW The control is unable to properly detect the Snow Sensor 095. The control can no longer automatically

detect snow but manual start of the snow melting system is still available.

Check the Snow Sensor yellow, red and black wires according to the sensor installation manual. It may
be necessary to replace the sensor. Once the error has been corrected, the error message automatically
clears.

SCHEIUIE

MRS TER
i
WA

L

SCHEDULE MASTER ERROR

Two devices on the tekmarNet® system have been set to the same Schedule Master number. The control
operates according to the local programmable schedule while this error is present.

To clear the error, select a different Schedule Master number, set a different Schedule Member number,
set the Schedule to Zone, or set the Schedule to None.

SCHE JUJE
Coo
LIV

SCHEDULE MEMBER ERROR

The control can no longer detect its schedule master. The control operates as if the programmable
schedule is in idle or off operation while this error is present.

To clear the error, select a different Schedule Member number, set the Schedule to Zone, or set the
Schedule to None.

ERROR AT
M |
|

ERROR AT THERMOSTAT
There is an error on a different thermostat, setpoint control or snow melting control connected to the

tekmarNet® system and not on this control.
01 to 24 = There is an error on a thermostat or setpoint control with this tekmarNet® address.

ERROR AT
LT
L |

ERROR AT THERMOSTAT

There is an error on a different thermostat, setpoint control or snow melting control connected to the
tekmarNet® system and not on this control.

b:01 to b:24 = There is an error on a thermostat or setpoint control wired to the boiler communication
bus with this tekmarNet® address.

ERROR AT
7
|

ERROR AT THERMOSTAT
There is an error on a different thermostat, setpoint control or snow melting control connected to the

tekmarNet® system and not on this control.
1:01 to 1:24 = There is an error on a thermostat or setpoint control wired to communication bus 1 with
this tekmarNet® address.

ERROR AT
w'n
CL

ERROR AT THERMOSTAT

There is an error on a different thermostat, setpoint control or snow melting control connected to the
tekmarNet® system and not on this control.

2:01 to 2:24 = There is an error on a thermostat or setpoint control wired to communication bus 2 with
this tekmarNet® address.

ERROR AT THERMOSTAT

CviET
GYLTM

~ 7]
L rvL

ERRPR AT There is an error on a different thermostat, setpoint control or snow melting control connected to the
El tekmarNet® system and not on this control.
BD : 3:01 to 3:24 = There is an error on a thermostat or setpoint control wired to the mix 3 bus with this
* tekmarNet® address.
ERROR HT

ERROR AT SYSTEM CONTROL

There is an error on the tekmarNet® system control connected to the tekmarNet® system and not on
this control.
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Frequently Asked Questions

Symptom Look For... Corrective Action

LCD display is
off

Use electrical meter to measure 24 V (ac) voltage on input power R and C

Power to control terminals.

System pump Idle operation requires that the system pump operate continuously while below the

Display shows Idle

always on melting temperature setting.
Blue short Dirt or salt on snow/ | The snow/ice sensor requires regular cleaning. Avoid using road salt on the snow
ice sensor melting slab.
Slab Target The slab is heated to the slab target.
Slab is
above melt Check wiring of the system pump. The system pump operates continuously during
temperature Heat On not shown | melt, idle or storm operation. The heat source must be wired to operate together

with the heat relay.

Idle Idling heats the slab when the temperature falls below the Idle temperature.

During cold weather cut out (CWCO), the system is shut off. If shut off during a

System running Melt rg\?vlécg/cle, the system resumes melting once the outdoor temperature is above
with no show i
Timed Melt System manually started.
Sched Melt System started on a programmable schedule.
Snow on slab Off System has a programmable schedule and is in event 2 or 4 (unoccupied).
but system did . .
not start Off System has been manually Stopped and the automatic snow / ice sensor never

dried, thereby preventing the system to automatically start.

Job Record

Schedule Menu Settings

EVENT 1 SCHEDULE
EVENT 2 EVENT PER DAY
EVENT 3 24 HOUR / 7 DAY
EVENT 4

Display Menu Settings

UNITS BACKLIGHT

Scene Menu Settings

SCENES AWAY KEY
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Set Temp Menu Settings

MELTING STORM RUN TIME

IDLING WATER SENSITIVITY

STORM WARM WEATHER SHUT DOWN
MANUAL MELT RUN TIME COLD WEATHER CUT OUT
ADDITIONAL MELT TIME

System Menu Settings

APPLICATION MODE ECONOMELT

SNOW / ICE SENSOR tekmarNet® SYSTEM PUMP
SLAB SENSOR AUXILIARY RELAY

SLAB PROTECTION MAXIMUM MELT TIME
OUTDOOR OR BOILER RETURN

SENSOR

Boiler Menu Settings

BOILER TYPE BOILER MOTOR SPEED
BOILER MODULATION TYPE BOILER DIFFERENTIAL
BOILER MINIMUM MODULATION BOILER MINIMUM

BOILER MODULATION DELAY

Mixing Menu Settings

MIX TYPE MIX MAXIMUM
MIX MOTOR SPEED

tekmarNet® Menu Settings

ADDRESS STORM GROUP

SNOW ZONE PRIORITY

TRACK ZONE LOCAL NETWORK GROUP
MELT GROUP

WARNING: This product contains chemicals known to the State of California to
cause cancer and birth defects or other reproductive harm. For more information:
www.watts.com/prop65
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Technical Data

Snow Melting Control 654

IOM-WR-Snow_Melting_Control_654, ES-WR-Snow_Melting_Control_654,

Literature IS-WR-Snow_Melting_Control_654, PG-WR-Snow_Melting_Control_654
Control Microprocessor control. This is not a safety (limit) control

Packaged weight 1.3 1b. (590 g)

Dimensions 5"H x 3-1/4" W x 15/16" D (127 x 82 x 23 mm)

Enclosure White PVC plastic, NEMA type 1

Ambient conditions

-4 t0 122°F (-20 to 50°C), < 90% RH non-condensing, outdoor use permitted when installed
inside a NEMA 3 enclosure

Power supply

24 V (ac) £10%, 60 Hz, Class 2, 16 VA standby, 100 VA fully loaded

Relay capacity

24V (ac) 2 A, 3.6 A combined

Modulating output

0-10 V (dc), 500 Q minimum load impedance, 4-20 mA 1 kQ max load impedance

Sensors NTC thermistor, 10k Q @ 77°F (25°C + 0.2°C) B=3892
- Included Qutdoor Sensor 070 and Universal Sensor 082
- Optional type: 072, 082, 090, 091, 095

Hydronic System Electronic Controls and Thermostats Limited Warranty

Watts Radiant (the Company) warrants its hydronic system electronic controls and thermostats (the Product) to be free from defects in materials and workmanship under
normal usage for a period of one year from the documented date of installation of the Product. In the event of defects within the warranty period, the Company will replace
the Product without charge. This remedy is the sole and exclusive remedy for breach of warranty. This warranty is transferable to subsequent owners.

Under this Limited Warranty, the Company will provide the following:

In order to make a claim, you must:
(a) Provide the Company with sufficient details relating to the nature of the defect, the installation, the history of operation, and any repairs that may have been made.
(b) At the Company’s discretion and at the owner’s expense, ship the Product to the Company or the Company’s local representative or distributor.
(c) Provide proof that the Product was installed in accordance with the applicable Product Installation Manual and any special written design or installation guidelines
by the Company for this project.
(d) Provide proof that the Product was installed in accordance with the National Electrical Code (NEC) or the Canadian Electrical Code (CEC), and all applicable local
building and electrical codes.
(e) Provide a retail sales receipt or proof of purchase.
The following are not covered by this Limited Warranty:
(@) Any incidental or consequential damage, including inconvenience, loss of time or loss of income.
(b) Any labor or materials required to repair or replace the Product that are not authorized in writing by the Company.
(c) Any labor or materials required to remove, repair or replace materials other than the Products.
(d) Any freight or delivery costs related to the Product or any related electrical products.

Watts Radiant assumes no responsibility under this Limited Warranty for any damage to the Product caused by any trades people, visitors on the job site, or damage
caused as a result of post-installation work. This Limited Warranty shall be invalidated by any abuse, misuse, misapplication or improper installation of the Products.
The staff at the Company is available to answer any questions regarding the proper installation or application of the Product at this toll-free phone number: 800-276-2419
(USA/International) or 888-208-8927 (Canada). If you are ever in doubt about the correct installation procedure to follow, or if the Product appears to be damaged, you
must call us before proceeding with the installation or proposed repair.

WATTS RADIANT DISCLAIMS ANY WARRANTY NOT PROVIDED HEREIN, INCLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR IMPLIED WARRANTY
OF FITNESS FOR A PARTICULAR PURPOSE. WATTS RADIANT FURTHER DISCLAIMS ANY RESPONSIBILITY FOR SPECIAL, INDIRECT, SECONDARY, INCIDENTAL,
OR CONSEQUENTIAL DAMAGES ARISING FROM OWNERSHIP OR USE OF THIS PRODUCT, INCLUDING INCONVENIENCE OR LOSS OF USE. THERE ARE NO
WARRANTIES WHICH EXTEND BEYOND THE FACE OF THIS DOCUMENT. NO AGENT OR REPRESENTATIVE OF WATTS RADIANT HAS ANY AUTHORITY TO EXTEND
OR MODIFY THIS WARRANTY UNLESS SUCH EXTENSION OR MODIFICATION IS MADE IN WRITING BY A CORPORATE OFFICER.

Some states/provinces do not allow the exclusion or limitation of incidental or consequential damages and some states/provinces do not allow limitations on how long implied
warranties may last. Therefore, the above limitations or exclusions may not apply to you. This warranty gives you specific legal rights and you may also have other rights,
which vary from state to state or province to province. SO FAR AS IS CONSISTENT WITH APPLICABLE STATE/PROVINCIAL LAW, ANY IMPLIED WARRANTIES THAT
MAY NOT BE DISCLAIMED, INCLUDING IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE ARE LIMITED IN DURATION
TO ONE YEAR FROM THE DATE OF MANUFACTURE.

Effective: May 1, 2013. This warranty applies to all Products purchased after this date.

WattsRadiant”

A Watts Water Technologies Company

USA: Springfield, MO - Tel. (800) 276-2419 « Fax: (417) 864-8161 « www.wattsradiant.com
Canada: Burlington, ONT. « Tel. (905) 332-4090 + Fax: (905) 332-7068  www.watts.ca
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