tekmar’ Application Brochure

Snow Melting Control 680

Snow Melting Replaces: 05/15

The Snow Melting Control 680 is designed to operate electric or hydronic equipment to melt snow or ice from any surface including
driveways, walkways, business entrances, parking ramps, loading docks, hospital entrances, helipads and car wash bays. It communicates
with Building Automation Systems using BACnet® or Modbus® for alert notification, remote monitoring and adjustment capability. The
680 uses a tekmar Snow/Ice Sensor 090 or a Snow Sensor 095 to automatically detect snow or ice on the snow melting slab. Up to
two snow/ice sensors can be installed, thereby increasing the detection area and providing backup redundancy in the case of sensor
failure. Upon detection of snow or ice, the 680 operates electric heating cable, a single hydronic condensing or non-condensing boiler,
or a steam valve to provide heat to the snow melt load. The 680 provides boiler return protection by operating a mixing valve or variable
speed injection mixing. Monitoring of energy consumption is possible when it is connected to an optional flow sensor.
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Snow Melt Zone with a Dedicated Bc A680-1 Mechanical

Description

The Snow Melting Control 680 heats a hydronic snow melting system. The boiler and snow melt system are filled with glycol
solution. The primary pump operates continuously when the system is in melting, idling or storm modes of operation. The
boiler is fired to heat the melting surface to the slab target temperature. The boiler pump operates when the boiler is firing.
Concrete slabs are protected from thermal expansion stress by limiting the thermal rate of rise between the boiler supply
and the slab sensors. An optional flow sensor and boiler supply and return sensors are used to monitor the energy used
by the snow melting system. An optional Building Automation System (BAS) can monitor and control the snow melting

system remotely using the BACnet or Modus communication protocol.

When a Snow/Ice Sensor 090 or 094 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 with a Slab Sensor 072 or 073, 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

the built-in timer.

Snow or Ice Detector
Option Start and Stop Sequence Sensors Required (sold separately)
1 Auto start/Auto stop One or Two Snow/Ice Sensor 090 or 094
2 Auto start/Timed stop One or Two Snow Sensor 095 & Slab Sensor 072 or 073
3 Manual start/Timed stop One or Two Slab Sensor 072 or 073

Legend Application Settings
B1 = Modulating Boiler Setting Name Value

F1 = Flow Sensor (optional) Application Mode | Boiler

P1 = Primary Pump

P2 = Boiler Pump

S1 = Outdoor Sensor 070

S2 = Boiler Supply Sensor 082

S3 = Boiler Return Sensor 082 (optional)
S4, S5 = Snow/Ice Sensor 090 or 094
S6, S7 = Snow Sensor 095

S8, S9 = Slab Sensor 072 or 073

680

Building
Automation
System

Snow/Ice Sensor Options
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Snow Melt Zone with a Dedicated Boi A680-1 Electrical
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Snow Melt Zone with Dedicated Boil A680-2 Mechanical

Description

The Snow Melting Control 680 heats a hydronic snow melting system. The boiler and snow melt system are filled with
glycol solution. The system and primary pumps operate continuously when the system is in melting, idling or storm modes
of operation. The mixing valve position is adjusted to heat the melting surface to the slab target temperature. The mixing
valve is closed when the boiler return sensor falls below the boiler minimum setting to protect the boiler. The boiler is fired
to heat the system loop as required. Concrete slabs are protected from thermal expansion stress by limiting the thermal
rate of rise between the system supply and the slab sensors. An optional flow sensor and the system supply and return
sensors are used to monitor the energy used by the snow melting system. An optional Building Automation System (BAS)
can monitor and control the snow melting system remotely using BACnet or Modus communication protocol.

When a Snow/Ice Sensor 090 or 094 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 or 073, 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
the built-in timer.

Snow or Ice Detector
Option Start and Stop Sequence Sensors Required (sold separately)
1 Auto start / Auto stop One or Two Snow / Ice Sensor 090 or 094
2 Auto start / Timed stop One or Two Snow Sensor 095 & Slab Sensor 072 or 073
3 Manual start / Timed stop | One or Two Slab Sensor 072 or 073

Legend Application Settings

B1 = Modulating Boiler Setting Name Value
F1 = Flow Sensor (optional)

M1 = Actuating Motor 741

P1 = Primary Pump

P2 = System Pump

S1 = Outdoor Sensor 070

S2 = Boiler Supply Sensor 082

S3 = Boiler Return Sensor 082

S4 = System Supply Sensor 082

S5 = System Return Sensor 082 (optional)
S6, S7 = Snow/Ice Sensor 090 or 094

S8, S9 = Snow Sensor 095

S10, S11 = Slab Sensor 072 or 073

V1 = 3-Way Mixing Valve 710 through 714

Application Mode | Boiler+Mix

680

Building
Automation
System

Snow/Ice Sensor Options
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Snow Melt Zone with Dedicated Boiler A680-2 Electrical
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Input Power:

115V (ac) £10%, 60 Hz, 320 VA
Primary, System Pump Relays:
230V (ac), 10 A, 1/2 hp

Boiler Stage Relays:

230V (ac), 5A

Injection Mixing Pump:

230V (ac), 2.4 A

Boiler Pump Relay:

230V (ac), 5 A, 1/3 hp
Floating Action Mixing Output:
230V (ac),5A

Signal wiring must be
rated at least 300 V.

Designed and
assembled in Canada
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Snow Melt Zone with a Shared Boiler a A680-3 Mechanical

Description

The Snow Melting Control 680 heats a hydronic snow melting system. The system loop is filled with glycol solution and is
isolated from a water heat source using a heat exchanger. The system pump operates continuously during melting, idling
and storm modes of operation. The on/off injection pump is cycled on and off as required to heat the melting surface to
the slab target temperature. Concrete slabs are protected from thermal expansion stress by limiting the thermal rate of rise
between the system supply and the slab sensors. An optional flow sensor and the system supply and return sensors are
used to monitor the energy used by the snow melting system. An optional Building Automation System (BAS) can monitor
and control the snow melting system remotely using the BACnet or Modus communication protocol.

When a Snow/Ice Sensor 090 or 094 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 with a Slab Sensor 072 or 073, 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
the built-in timer.

Snow or Ice Detector
Option Start and Stop Sequence Sensors Required (sold separately)
1 Auto start/Auto stop One or Two Snow/Ice Sensor 090 or 094
2 Auto start/Timed stop One or Two Snow Sensor 095 & Slab Sensor 072 or 073
3 Manual start/Timed stop One or Two Slab Sensor 072 or 073

Legend Application Settings

A1 = Freeze Protection Aquastat Setting Name Value
F1 = Flow Sensor (optional) —

HX = Heat Exchanger Application Mode | PWM Zone
P1 = System Pump

P2 = On/Off Injection Pump

S1 = Outdoor Sensor 070

S2 = System Supply Sensor 082 (optional)

S3 = System Return Sensor 082 (optional)

S4, S5 = Snow/Ice Sensor 090 or 094

S6, S7 = Snow Sensor 095

S8, S9 = Slab Sensor 072 or 073

680

Building
Automation

Snow/Ice Sensor Options
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Snow Melt Zone with a Shared Boiler anc A680-3 Electrical
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Snow Melt Zone with a Shared Boiler A680-4 Mechanical

Description

The Snow Melting Control 680 heats a hydronic snow melting system. The snow melt system is filled with glycol solution.
The system and primary pumps operate continuously when the system is in melting, idling or storm modes of operation.
The mixing valve position is adjusted to heat the melting surface to the slab target temperature. The mixing valve is closed
when the boiler return sensor falls below the boiler minimum setting to protect the boiler. The boiler stage 1 contact closes
when the mixing valve is opened to signal that heat is required from the shared boiler. Concrete slabs are protected from
thermal expansion stress by limiting the thermal rate of rise between the system supply and the slab sensors. An optional
flow sensor and the system supply and return sensors are used to monitor the energy used by the snow melting system. An
optional Building Automation System (BAS) can monitor and control the snow melting system remotely using the BACnet
or Modus communication protocol.

When a Snow/Ice Sensor 090 or 094 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 or 073, 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
the built-in timer.

Snow or Ice Detector
Option Start and Stop Sequence Sensors Required (sold separately)
1 Auto start/Auto stop One or Two Snow/Ice Sensor 090 or 094

2 Auto start/Timed stop One or Two Snow Sensor 095 & Slab Sensor 072 or 073
3 Manual start/Timed stop One or Two Slab Sensor 072 or 073

Legend Application Settings
A1 = Freeze Protection Aquastat
F1 = Flow Sensor (optional)

HX = Heat Exchanger Application Mode | Mixing
M1 = Actuating Motor 741 Mixing Type Floating
P1 = Primary Pump

P2 = System Pump

S1 = Outdoor Sensor 070

S2 = Boiler Return Sensor 082

S3 = System Supply Sensor 082

S4 = System Return Sensor 082 (optional)

S5, S6 = Snow/Ice Sensor 090 or 094

S7, S8 = Snow Sensor 095

S9, S10 = Slab Sensor 072 or 073

V1 = 3-Way Mixing Valve 710 through 714 680

Setting Name Value

Building
Automation
System

Snow/Ice Sensor Options
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Snow Melt Zone with a Shared Boiler & A680-4 Electrical
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Designed and
assembled in Canada
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Snow Melt Zone with a Shared Boiler a A680-5 Mechanical

Description

The Snow Melting Control 680 heats a hydronic snow melting system. The snow melt system is filled with glycol solution.
The system and primary pumps operate continuously when the system is in melting, idling or storm modes of operation.
The variable speed injection mixing pump rate is adjusted to heat the melting surface to the slab target temperature. The
variable speed injection pump slows down when the boiler return sensor falls below the boiler minimum setting to protect
the boiler. The boiler stage 1 contact closes when the variable speed injection pump is operated to signal that heat is
required from the shared boiler. Concrete slabs are protected from thermal expansion stress by limiting the thermal rate of
rise between the system supply and the slab sensors. An optional flow sensor and the system supply and return sensors
are used to monitor the energy used by the snow melting system. An optional Building Automation System (BAS) can
monitor and control the snow melting system remotely using the BACnet or Modus communication protocol.

When a Snow/Ice Sensor 090 or 094 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 or 073, 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
the built-in timer.

Snow or Ice Detector

Option Start and Stop Sequence Sensors Required (sold separately)
1 Auto start/Auto stop One or Two Snow/Ice Sensor 090 or 094
2 Auto start/Timed stop One or Two Snow Sensor 095 & Slab Sensor 072 or 073
3 Manual start/Timed stop One or Two Slab Sensor 072 or 073

Legend Application Settings

A1 = Freeze Protection Aquastat Setting Name Value
F1 = Flow Sensor (optional)
HX = Heat Exchanger

P1 = Primary Pump Mixing Type Injection
P2 = System Pump

P3 = Variable Speed Injection Mixing Pump
S1 = Outdoor Sensor 070

S2 = Boiler Return Sensor 082

S3 = System Supply Sensor 082

S4 = System Return Sensor 082 (optional)
S5, S6 = Snow/Ice Sensor 090 or 094

S7, S8 = Snow Sensor 095

S9, S10 = Slab Sensor 072 or 073

V1 = Globe Valve

Application Mode | Mixing

680

Building
Automation
System

Snow/Ice Sensor Options
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Snow Melt Zone with a Shared Boiler anc A680-5 Electrical

For product literature:
www.tekmarControls.com
Meets Class B: Canadian
ICES & FCC Part 15

a5
==

H7021B

o e

Primary | System

A 29‘30 3132
Pump | Pump

+ ‘ - [20v| + |5V | + | - |Com|Boil | Boil|Com| Sys | Sys |[Com|Out || + | - |Gnd Brn /|Blk /| Blu | Yel | Red|Brn /|Blk /| Blu | Yel | Red|
0-10V/ | de | mA | dc |Vdc|Gnd Sup| Ret Sup | Ret BIA Slab|Com Slab [Com|

4-20mA [Out| In |{Out| In RS-485

1.2|3"'4/516!7]|8 10|11 1211314115 16117 118 19120121122723 2412512612728
m:'ﬁg ssl:’:;' Psrzf‘ss‘gre Temperature Sensors ,\Bnﬁgé'f; mgf; BACnet IP Snow / Ice Sensor 1 Snow / Ice Sensor 2

Do Not Apply Power

Do Not Apply Power

tektra 1070-01

Input Power:

115V (ac) £10%, 60 Hz, 320 VA
Primary, System Pump Relays:
230V (ac), 10 A, 1/2hp

Boiler Stage Relays:

230V (ac), 5A

Injection Mixing Pump:

230V (ac), 24 A

Boiler Pump Relay:

230V (ac), 5 A, 1/3hp

tekmar®

Snow Melting Control 680
BAS, Boiler & Mixing

e e ik
33 343536 37,38 39 | 40 41142143
\ A | Foing
Boller Action Mixing
+Mod - | Stage 1 | Stage 2 Pump Opn| Cls | Pwr

A WARNING

Disconnect All Power
Before Opening

Floating Action Mixing Output:
230V (ac), 5A

Signal wiring must be

rated at least 300 V.

Designed and
assembled in Canada

Use supply wires suitable for at least 105°C
Employer des fils dalimentation pour au moins 105°C

Mixing

1 Analog +|8) T 29  Primary |S] .
2 Mixing -l T 39 Pump @ [N] Primary Pump (P1)
3 20V dcout S| Optional
4 +mAln [© F'l(;w Sensor Freeze Protection
F) Aquastat (A1)
: = ™ | Optional s
6 +Vdc In|© Vout | DpPtona; £ System || s
=1 P ystem Pump (P2)
; ~ond o Pressure Sensor 32 ump @7@
8 Com S
- \ S
9 BoiSw @ Boiler Return Sensor (S2 ” Mod " =
10 BolRet 86—/ (52 ul -
1 Com @j—lj System Supply Sensor (S3) L 318 Stage 1 [2] g Heat Enable
12 SysSup |© ——) System Return Sensor (S4) 3% @ Signal
13 syshe |©—/  —— (Optional) £ | sage2 g
14 Com o | Outdoor Sensor (ST
15 Out @—/ (1)
€ sass Bt 1) g[s] Optional 39 Boler |©
17 A- 18 S[A| Modbus®or BACnet® T4 Pump |5
18 Gnd|© ©[G] MSTP BAS Connection
RJ45 E’: Optional BACnet® IP BAS Connection 41 Floating OPn/S|
42 Action Cls S|
43 Mxing o o
19 Bm/Slab |© @
20 BIk/Com |© Snow/Ice Sensor 1
21 Blu S) 2 @ o 090, 094 or 095
22 Yel e (S5, S7 or S9)
23 Red =4 © 44 Power ®ﬂ
L
24 Bm/Slab |© () 45 n N& :@ 115 V (ac) Power Supply
25 Blk/Com |© Optional Tandem
26 Blu e 2 @ o Snow/Ice Sensor 2
27 Yl [© 090, 094 or 095 46 injection N S Variable Speed Injection
28 Red |© 3 (S6, S8 or S10) 47 Mixing [I¥4e |'@" Mixing Pump (P3)
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Snow Melt Zone with a Modulating S A680-6 Mechanical

Description

The Snow Melting Control 680 heats a hydronic snow melting system. The system loop is filled with glycol solution and is
isolated from a steam heat source using a steam-to-glycol heat exchanger. The system pump operates continuously during
melting, idling and storm modes of operation. The modulating steam valve position is adjusted as required to heat the
melting surface to the slab target temperature. The boiler stage 1 contact closes when the steam valve is opened to signal
that heat is required from the steam heat source. Concrete slabs are protected from thermal expansion stress by limiting the
thermal rate of rise between the system supply and the slab sensors. An optional flow sensor and the system supply and
return sensors are used to monitor the energy used by the snow melting system. An optional Building Automation System
(BAS) can monitor and control the snow melting system remotely using the BACnet or Modus communication protocol.

When a Snow/Ice Sensor 090 or 094 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 or 073, 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
the built-in timer.

Snow or Ice Detector
Option Start and Stop Sequence Sensors Required (sold separately)
1 Auto start/Auto stop One or Two Snow/Ice Sensor 090 or 094
2 Auto start/Timed stop One or Two Snow Sensor 095 & Slab Sensor 072 or 073
3 Manual start/Timed stop One or Two Slab Sensor 072 or 073

Legend Application Settings

F1 = Flow Sensor (optional) Setting Name Value
HX = Steam-to-Glycol Heat Exchanger
P1 = System Pump

S1 = Outdoor Sensor 070 Mixing Type 0-10V
S2 = System Supply Sensor 082

S3 = System Return Sensor 082 (optional)

S4, S5 = Snow/Ice Sensor 090 or 094

S6, S7 = Snow Sensor 095

S8, S9 = Slab Sensor 072 or 073

V1 = Modulating Steam Valve

Application Mode | Mixing

680

Building
Automation
System

Snow/Ice Sensor Options

sa | s5 5
-------- O s
S6 L s7 E
S8 S9 !
- - !
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Snow Melt Zone with a Modulating Ste A680-6 Electrical

B /|
Slab)

Blk/|
Com|

Blu | Yel | Red [Bm /|BIk/

Slab|Com

+ |5V Red|

mA | de

+ [Com| Com) Com| Out Blu | Yel

Vde

Gnd

+

+L- 20V :

0-10V/ | de
4-20mA |Qut|{ In |Out| In
1.2 5186

m:g s::?sv;r Psr:;ss%’re Temperature Sensors mggf; mi?; BACnet IP Snow / Ice Sensor 1 Snow / Ice Sensor 2

Do Not Apply Power Do Not Apply Power

For product literature: tektra 1070-01
www.tekmarControls.com .
5 Input Power:
Meets Class B: Canadian 115V (ac) £10%, 60 Hz, 320 VA
ICES & FCC Part 15 Primary, System Pump Relays:
230V (ac), 10 A, 1/2 hp
Boiler Stage Relays:
230V (ac), 5A
Injection Mixing Pump:
230V (ac), 24 A
Boiler Pump Relay:

® Q-I]I' 230V (ac), 5A, 1/3hp
lekmal‘ sp® Floating Action Mixing Output:
: NS us 230V (ac)5A
Snow Melting Control 680 Sl mitbe
[ ixir Disconnect All Power ignal wiring must
BAS, Boiler & Mixing A WARNING Before Opening rated at least 300 V

Boil
Sup

Boil
Ret

Sys
Sup

Sys

- ‘Gnd
Ret A

28

27

26

25

24

23

22

21

20

19

RS-485
16117118

15

14

13

12

11

10

9

7

Designed and
assembled in Canada

SR h ik i

A 29 ‘30 31 ‘32 33 34 3536 37,38 A 39 ‘ 40 A
Primary | System Boler
Pump | Pump +Mod - | Stage 1 | Stage 2 Pump

Use supply wires suitable for at least 105°C
Employer des fils d'alimentation pour au moins 105°C

alalaa
Floating
Action Mixing

Opn| Cis | Pur

H7021B

1 Analog +|©! + 0-10 V (dc) £ 29 Primay |©
2 Mixing — - Steam Valve (V1) T 30 Pump |
; 31
3 20V dcOut N Optional L System  |©|
4 +mAm €| Flow Sensor T3 Pum > ] System Pump (P1)
(F1)
5 5V Vs Ontional
N ptiona
: ”jd;n'; ] Vou| Pressure Sensor 33 vog * 1€
Gnd 34 -le
8 G e 3|5 stage 1 1S /T Steam .Boiler Enable Signal
9 o T 3 8| ‘@ (if required)
Boil Sup |©

10  BoilRet |© T 37 Stage 2 S
1 Com |© System Supply Sensor (S2) 38 S
12 SysSup [ ) System Return Sensor (S3)
138 sysRet o=~ (Optional)
14 Com o |Outdoor Sensor (S1)
15 Out
" psass 21 2 &[s] Optional 39  Boiler [©
17 A- |8 S| A| Modbus®or BACnet® T4 Pump g
18 Gnd ©[G] MSTP BAS Connection
RJ45 % Optional BACnet® IP BAS Connection 41 Fioating OPn|S|

42 Action Cls |S|

43 Mixing Pwr |©
19 Brm/Slab )
:? Blk/ Com Snow/Ice Sensor 1

Blu 090, 094 or 095
2 Y (S4, S6 or S8)
23 Red ] 44 power @ﬁ.
24
Brn/ Slab Optional Tandem 45 In N @:‘E 15V (aC) Power SUppIy
25 Blk/Com
% Bl Snow/Ice Sensor 2
= Vel 090, 094 or 095 36 oot Ne
njection

28 Red (S5, 57 or S9) 47 Mixing =)
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Snow Melt Zone with Electric Cable A680-7 Mechanical

Description
The Snow Melting Control 680 heats an electric snow melting system. The control operates an electrical contactor to make
or break power to the electric cable. The control monitors the contactor run time and records the electrical energy used. An
optional Building Automation System (BAS) can monitor and control the snow melting system remotely using the BACnet

or Modus communication protocol.

When a Snow/Ice Sensor 090 or 094 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 or 073, 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
the built-in timer.

Snow or Ice Detector

Option Start and Stop Sequence

Sensors Required (sold separately)

1

Auto start/Auto stop

One or Two Snow/Ice Sensor 090 or 094

2 Auto start/Timed stop One or Two Snow Sensor 095 & Slab Sensor 072 or 073
3 Manual start/Timed stop One or Two Slab Sensor 072 or 073
Legend

E1 = Electric Power Supply

H1 = Electric Heating Cable

R1 = Electric Relay Contactor

S1 = Outdoor Sensor 070

S2, S3 = Snow/Ice Sensor 090 or 094
S4, S5 = Snow Sensor 095

S6, S7 = Slab Sensor 072 or 073

Application Settings

Setting Name Value

Application Mode | Electric

E1

© 2015 tekmar® 680_A - 10/15

680
Building
Automation
System
Snow/Ice Sensor Options
' 82 | s3 !
" S4 . S5
. S6 . S7 |
R N R - l
HA1 .
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Snow Melt Zone with Electric Cable A680-7 Electrical

+ L— 20V| + |5V | + | - |Com|Boil |Boil [Com| Sys | Sys [Com| Out|| + | - |Gnd Brn /|Blk /| Blu | Yel | Red|Br /|Blk /| Blu | Yel |Red|
0-10V/ | de {mA| dc |Vdc|Gnd Sup | Ret Sup| Ret BIlA Slab|Com Slab|Com|
4-20mA |Out | In [Out| In RS-485
1.2 (3la|s5lel7|8l9l10|1nln2/13[1al15] 16117118 1912021122123 24125126127 128
m:‘ﬁg S:mr Ps'zf‘s;:re Temperature Sensors. r\%dcg:; mg’; BACnet IP Snow / Ice Sensor 1 Snow / Ice Sensor 2
Do Not Apply Power D
For product literature: tektra 1070-01
wwiw.tekmarControls.com Input Power:
Megts Class B: Canadian 115V (ac) £10%, 60 Hz, 320 VA
ICES & FCC Part 15 Primary, System Pump Relays:
230V (ac), 10 A, 1/2 hp
Boiler Stage Relays:
230V (ac), 5A
Injection Mixing Pump:
230V (ac), 2.4 A
Boiler Pump Relay:
é/m o 230V () 5. 16
tekmr 5 @@ Floating Action Mixing Output:
Snow Melting Control 680 o &= :_Bovl(a??'“ -
il ivil ignal wiring must be
BAS, Boiler & Mixing A WARNING [osili i A i
Designed and
assembled in Canada
b He e e i
29 30 |31 32 33,34 35,36, 37,38 39 40 M4l Use supply wires suitable for at least 105°C
= A ‘ ‘ \ A Floating Employer des fils d'alimentation pour au moins 105°C
g Primary | System Boiler Action Mixing
T Pump | Pump +Mod— | Stage 1 | Stage 2 Pump Opn| Cis | Pur
1 Analog +|©) 29  Primary |9
2 Mixing -|& T 30 Pump &
31 e
3 20vdcout [© f System =]
= 32 Pump |©
4 +mAIn |©
5 5V @
6 Vdc In |©
s 33 e
7 -Gnd|© Mod ~ —j
34 -e
- A ) e iy
9 Boilsp © 36 | @ ontactor (R1)
10 BoilRet |© T 571 | Stage 2|2
1 Com |© 38 _
12 SysSup |©
13 SysRet |©
14 Com o | Outdoor Sensor (S1)
15 Out
" heass 21 2 &[s] Optional 39  Boiler [©
17 A- S| A| Modbus®or BACnet® T4 Pump o
18 Gnd SlG] MSTP BAS Connection
RJ45 % Optional BACnet® IP BAS Connection 41 Fioating OPNS|
42 Action Cls |©
43 MiXing o, s
19 Brn/Slab
20 Blk/Com Snow/Ice Sensor 1
21 Blu 090, 094 or 095
22 Yel (S2, S4 or S6)
23 Red 44 power [HSF=—————==_]L|
24 Brn/Slab [<) .
o B::/c al Optional Tandem 45 n NB& N 115 V (ac) Power Supply
2 em Snow/Ice Sensor 2
Blu 090, 094 or 095
27 Yel (S3, S5 or S7) 46 Injection _N ©
28 Red ° 47 Mixing e
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'Multiple Snow Melt Zones with Boiler A680-8 Mechanical

Description

A multi-zone snow melting system is operated by a Building Management System (BAS) using the BACnet or Modbus
communication protocol. The BAS is the system master and the Boiler Control 284 and Snow Melting Control 680 are
slaves. The boiler and snow melt system are filled with glycol solution.

Each snow melting zone is operated by a Snow Melting Control 680. When a Snow/Ice Sensor 090 or 094 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 or 073, 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 the built-in timer.

The 680 operates the system pump continuously when the system is in melting, idling or storm modes of operation. The
mixing valve position is adjusted to heat the melting surface to the slab target temperature. The 680 communicates the
required boiler target to the BAS. The mixing valve is closed when the boiler return sensor falls below the boiler minimum
setting to protect the boiler. Concrete slabs are protected from thermal expansion stress by limiting the thermal rate of rise
between the system supply and the slab sensors. An optional flow sensor and the system supply and return sensors are
used to monitor the energy used by the snow melting system.

The BAS controls the boiler target and prioritizes the snow melt zones. The 680 boiler target is communicated to the BAS
system. The BAS system determines its own boiler target based on the system load and then communicates the boiler
target to the 284 to operate four modulating boilers. If prioritization of the snow melting zones is required, the BAS will send
a message to the 680 operating zone 2 to stop melting. Once zone 1 has stopped melting, then the BAS system provides
a message to the 680 operating zone 2 to resume melting.

Boiler Control 284

S @ j

Building

Automation
Sq System

©2015 tekmar® 680_A - 10/15 16 of 20



Snow or Ice Detector

Option Start and Stop Sequence

Sensors Required (sold separately)

1 Auto start/Auto stop

One or Two Snow/Ice Sensor 090 or 094

2 Auto start/Timed stop

One or Two Snow Sensor 095 & Slab Sensor 072 or 073

3 Manual start/Timed stop

One or Two Slab Sensor 072 or 073

Application Settings

Setting Name Value
Application Mode | Mixing
Mixing Type Floating
Legend

B1 to B4 = Modulating Boilers
F1, F2 = Flow Sensor (optional)
M1, M2 = Actuator Motor 742
P1 to P4 = Boiler Pumps

P5 = Primary Pump

P6, P7 = System Pumps
S1 = Outdoor Sensor 070

S2 = 284 Boiler Supply Sensor 082

680 Zone #1

o

S3, S12 = System Supply Sensor 082

S4, S13 = System Return Sensor 082 (optional)

S5, S14 = Boiler Return Sensor 082

S6, S7, S15, S16 = Snow/Ice Sensor 090 or 094

S8, S9, S17, S18 = Snow Sensor 095

S10, S11, S19, S20 = Slab Sensor 072 or 073
V1, V2 = 3-Way Mixing Valve 710 through 714

V3, V4 = Balancing Valves

680 Zone #2

Zone #1
Snow/Ice Sensor Options

LT IS6 S7
SNV N S8 So
||@ﬂ| - — |
N BV ‘ ps Fi ! |
mm  SSSS. S0 | SH |
| r s4 e L
P
1 A
E
T T
/ S5514 V4
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Zone #2
Snow/Ice Sensor Options
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\ Multiple Shnow Melt Zones with Boiler P A680-8 Electrical

Boiler Control 284 Electrical Schematic

Flow Proof|C.A. Proof| Heat | IDHW [ Setpoint |20V + [5V | + [ - | + |Out|Boil| - [Boil [PHW|Com|Vent|Boil |Com|Boil { Gnd [ \
Call + Call - Call » Call - Call+ | dc |mA| dc |Vdc|Gnd|EMS] Sup |Com| Ret In Out Auxiliary | Alert
‘ ‘ ‘ ‘ Out| In [Out| In In m ‘ ‘
1'2|3"4|5'"'6 |7 '8 |9'"'10[1 " 12[13114115 (16 17118119 |20!21 122 |23 124 29 13031 42 43 144 |45 | 46
'emperature Sensors - Do Nof ly Power ekmarNet Communication ~ <==
SZI::lor Psriiss\:)r’e Temperat Do Not Apply P tekmarNet i O= 4
tektra 1056-01
i 2 Input Power:
e Q fgmva ‘5?:1'.%@ s
Meets Class B: Canai y
IOES & FOG Part 15 Home Manual éao?le\: ;a;)[,) :‘gv AF,‘L/;?
O Override 230V (ac), 54, 13hp
Boiler Stage, Auxiliary &
Alert Relays:

&/ ® 230V (ac), 5 A, 1/6 hp
= " Calls: 24 V (ac) or Short
= . tekmar o e @ e
= O/ Exercise Boiler Control 284 s alleas 300V,
bl SN Four tN4, BAS, Four Boiler, DHW & Setpoint NG gzz:rgsgﬁggf’ower Dsgdand

assembled in Canada
Hh Hha e Hha ok —Hh ok Rk Hh e —h i
- 47 .48 | 49 , 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68, 69,70, 671 72, 73, 74 75,76 |77, 78 79,80 |81, 82 2 83,84 (85,86
S A rimay [Pimay | TR LT LT TR T L LT LT T AN | Boiert | Boilerz | AR Boiler 3 | Boiler4 7 \
3 Pump | Pump [ Boiler 1 | Boiler 2 | Boiler 3 | Boiler 4 Pump/ | Pump/ Pump/ | Pump/ Power In | IDHW
P1 P2 [ +Mod - Stage 1 | Stage2 | +Mod~ [ Stage 1 [ Stage2 | +Mod - [ Stage { [ Stage 2 | +Mod~ [ Stage 1 [ Stage2 | Valve | Valve Valve | Valve N | Pump
1 S RJ45|E:f
; FIov(\; ;lrc.)of = % BACnet® IP
Connection
3 CA Proof |©] I B en
4 cale |© 46 =)
5 Heat |© 4  Primary |© Pri
= — rimary Pump 1 (P5
6 Cal- & T s PumpPt [Smef(B)] N y Pump 1 (P5)
7 IDHW @ 4 Primary @
g Cal- |8 T 50 PumpP2 |6
9 Setpoint @ 51 Mod + §=\© " @
10 Cale | 52 - |8F~—g— Mod I Modulating
11 20V dcOut || L 53 3| stage 1 @fg% Stage 1 u' Boiler (B1)
12 +mAlh |9 Tsa|d e—" —_
13 5vVdcout |©] L% |52l
1B svdeln S| T 56 B
15 -Gnd [© S| | yed T IETSES
6 +EMSIn |© 58| - |efF~Jgf= Mod Modulating
7 ow © L 59| 5| stage 1 @ig% Stage 1 Boiler (B2)
18 Boil Sup @-\ Teo |3 © —
_ . 61 e
19 -Com |© Boiler Supply Sensor (S2) L Stage 2 ||
20 BoilRet |© 62 S
21 DpHW |© 63 Mod * §=\@ " ® .
22 Com |© 64 - O ~—g= Mod I Modulating
23 vent © _JE 85 | 5| stage 1 @fg% Stage 1 u Boiler (B3)
24 Boilln |© 66 | 3 al—""1 L |
25 Com |© L 67 Stage 2 =
26 Boil10ut |© Toes S
27 Boil20ut |© 69 vod T BN BTT ®
28  Com |© LI - |BF~Jgf= Mod I Modulating
29 Boilzout |© L7 5| stage s @ig% Stage 1 u Boiler (B4)
30 Boil4 Out |S)| 72| g © —
31 Com |© .JE 73 Stage 2 =
32 Busb tN4|S| 74 4
33 Boiler CO|© 75 Boler1 |© )
T =l Boiler Pump (P1)
34 Bus1 N4 @ 76 Pump/Valve | @
35 Boiler C1|© L7 Boierz2 |© .
= Boiler Pump (P2
36 Bus2 tN4|S| T 78 Pump/Valve |© N p (P2)
37 Boiler C2|© L 79 Boiler3 Ol .
al Boiler Pump (P3
38 puss tN4|S| T go Pump/Valve @—]@ﬂ: p (P3)
39 Boiler C3|© L8 Bolers |O Nl
40 S B+ |© T g2 Pump/Valve @—]@H: Boiler Pump (P4)
RS485 =l
4 A- & 83  Power u@
115 V (ac) Power Suppl
42 ard  [©]| 84 n N|&gF—N| (ac) pply
£ 8 L8 puw |9
'r_ P uxihary @ 'r_ 86 Pump @
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A680-8 Electrical

Snow Melting Control 680 Electrical Schematic (typical)

+ L - [20V| + 5V | + | - |Com|Boil |Boil |Com|Sys | Sys [Com| Out || + ‘ - |Gnd Brn /|Blk /| Blu | Yel | Red|Brn/|Blk /| Blu | Yel | Red|
0-10V/ | de | mA| dc |Vde|Gnd Sup | Ret Sup | Ret BI|A Slab|Com Slab|Com
4-20mA |Qut| In [Out| In RS-485
3la|sle6l7[8l9l10|1nl122/13]14115|16!17 18 19 120121122123 2412512612728
m;‘zg S::?sv;r Ps'zf‘ss‘gf Temperature Sensors aﬁggﬁ; x‘gi Snow / lce Sensor 1 Snow / Ice Sensor 2
Do Not Apply Power Do Not Apply Power
For product literature: tektra 1070-01
www.tekmarControls.com Input Power:
Meets Class B: Canadian 115V (ac) +10%, 60 Hz, 320 VA
ICES & FCC Part 15 Primary, System Pump Relays:
230V (ac), 10 A, 1/2 hp
Boiler Stage Relays:
230V (ac), 5A
Injection Mixing Pump:
230V (ac), 24 A
=23 Boiler Pump Relay:
=i L] 230V (ac), 5 A, 1/3h
tekmar® Flualin'ga;)diun Mixingp Output:
== Snow Melting Control 680 de2 f“ V"“??‘“ .
il ivip i ignal wiring must be
R8Ity [ A WARNING sttt AR oy
Designed and
assembled in Canada
= il it it b Us ly wi itable for at least 105°C <2
Ise suf wires sul le for at least! X
= A 29 ‘ 30 |31 ‘ 32 33,3435 36 37 38 A =8 | i A “ F‘g:ﬁ"gas Emp\oypeprydes fils d'alimentation pour au moins 105°C | A Il:v?ecﬂg\
8 Primary | System Boiler Action Mixing Power In Mixing
T Pump Pump +Mod - | Stage 1 | Stage 2 Pump Opn| Cls | Pwr N N
0-10 V (dc)
1 Analog +|S) S + Actuating Motor L 29 Primary |S)|
2 Mixing —|© e - 742 (M1, M2) T3 Pump |
: 31 S L
3 20vdcout |© Optional -E System = ~—Ll g
= stem Pump (P6, P7
4 <mAln @}q Flow Sensor 2 Pump  |[SpmfBf——IN] S P )
(F1 or F2)
5 5V @ Vs Ot |
6 +Vdc In|© vout | SPtiona
7 Gnd é Glii Pressure Sensor 33 Mod +8
—Gn =
d 34 -le
8 Com S .JE 35 % Stage 1 S
o Boiswp |6 \ - ol L
p { Boiler Return Sensor (S5, $14)  _ 7 e
10 BoilRet & T Stage 2 |—
1 Com |© System Supply Sensor (S3, S12) — 38 ©
12 SysSup | ) System Return Sensor (S4, S13)
13 sysRet [©— (Optional)
14 Com |&
15 Out =
16 s B* = &[8] Optional 39 Boiler |©
7 A- S g Modbus®or BACnet® T Pump o
18 Gnd[S MSTP BAS Connection

RJ45 %: Optional BACnet® IP BAS Connection 41 Floating OP"
42 Action Cls

43 MXing p,

Olo[®

;z :://s:j: 2 Snow/Ice Sensor 1
090, 094 or 095

#n_ Bu 19 (S6, S8, S10,

2 Yl O or 15, §17, §19)

23 Red S 44 Power @

24 Bm/Slab |& Optional Tandem 45 n Nle N 115 V (ac) Power Supply

25 Blk/Com |© Snow/Ice Sensor 2

26 Blu S 090, 094 or 095

27 Yel e (87, 89, S11 or 46 |njection N |©

28 Red S S16, S18, S20) 47 Mixing =)

Legend

B1 to B4 = Modulating Boilers S3, S12 = System Supply Sensor 082

F1, F2 = Flow Sensor (optional) S4, S13 = System Return Sensor 082 (optional)
M1, M2 = Actuator Motor 742 S5, S14 = Boiler Return Sensor 082

P1 to P4 = Boiler Pumps S6, S7, S15, S16 = Snow/Ice Sensor 090 or 094
P5 = Primary Pump S8, S9, S17, S18 = Snow Sensor 095

P6, P7 = System Pumps S10, S11, S19, S20 = Slab Sensor 072 or 073
S1 = Outdoor Sensor 070 V1, V2 = 3-Way Mixing Valve 710 through 714
S2 = 284 Boiler Supply Sensor 082 V3, V4 = Balancing Valves
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‘Specications B

The following are the recommended specifications for the Snow Melting Control 680.

« The control shall communicate with BACnet® IP, BACnet® MS/TP and Modbus® MS/TP systems to provide remote
monitoring and adjustment.

+ The control shall have the ability to use a snow/ice sensor in order to automatically detect snow or ice and begin operation
of the system. The system shall continue to run until the sensor is dry or the control is manually stopped.

» The control shall have the ability to be manually started with an adjustable running time that counts down and automatically
stops the system.

» The control shall not operate the system to provide heat to the snow melting zones when it enters into either a Warm
Weather Shut Down (WWSD) or a Cold Weather Cut Off (CWCO) mode.

» The system water temperature shall be based on the outdoor temperature and feedback from sensors located in the
snow melting slabs.

* The control shall have the option to mix the supply water temperature using a mixing valve with a floating action, 0-10 V
(dc) or a 4-20 mA actuator motor, or using a variable-speed injection mixing pump.

» The control shall have an adjustable minimum return water temperature setting to help prevent condensation of flue
gases and subsequent corrosion and blockage of the boiler’s heat exchanger and chimney.

 The control shall have the ability to limit the amount of cool water being returned to the boiler through the mixing device
in order to prevent low boiler operating temperatures and flue gas condensation.

* The control shall have the ability to directly control the supply temperature of a modulating boiler, a one or two-stage boiler,
or to send a boiler enable signal to another boiler operating control to allow for a staging control to be connected.

» The control shall have the option of an automatic differential calculation for the operation of one or two boiler stages in
order to prevent short cycling.

 The control shall use proportional, integral and derivative (PID) logic when modulating or staging boiler stages.
 The control shall have the option to limit the heat up rate of the slab to help prevent cracking the concrete.

» The control shall have two separate lockable access levels to limit the number of adjustments available to various
users.

 The control shall have a manual override that allows each output to be manually turned on or off.

 The control shall continuously monitor its temperature sensors and provide an error message upon a control or sensor
failure.

 The control shall record and display boiler and pump running hours and minimum and maximum temperatures depending
on the access level that has been selected.

+ During extended periods of inactivity, the pumps and valves that are operated by the control shall be periodically exercised
to prevent seizure during long idle periods.

* The control shall have the option to measure fluid flow rates.

» The control shall have the option to record, display and communicate the amount of energy used to heat the snow
melting surface.

* The control shall have the option to measure fluid pressure.
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