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2-Pipe with 4 Heat Pumps

Application A291-1 Mechanical

Description
The 2-pipe system is heated by four air-to-water heat pumps. The radiant floor provides the first stage of heating. The air
handling unit provides second-stage heating and first-stage cooling.

Legend
AHU1 = Air Handling Unit P5 = Tank Loop Pump
E1 = Expansion Tank T1 = Optional Thermostat Heat Call
HP1 to HP4 = Air-Source Heat Pumps T2 = Optional Thermostat Cooling Call
S1 = Tank Sensor 082 tN4-1 = Optional tekmarNet® Thermostat Call
S2 = Tank Return Sensor 082 Z1 = Air Handling Unit Zone Valve
S3 = Outdoor Sensor 070 (not shown) Z2 = Radiant Floor Heating Zone Valves
P1 to P4 = Heat Pump Loop Pumps
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Application A291-1 Electrical

Essential Settings:
System Type = 2-Pipe
Backup Type = None
Mix 1 Enable = Off
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Mod 0u Ethenet
A Class 2 Circuits

28

Contains FCC ID:
2AC7Z-ESP32WROOM32E
QOQMGM12P0

Contains IC ID:
21098-ESPWROOM32E
5123A-MGM12P0

CAN ICES-3 (A)/NMB-3(A)

O @: fe

Input Power:
115V (ac) FID% 60 Hz, 7W
Pump Relay:

230V (ac), EA 1/3hp
Staging Relays:

230V (ac), 5 A, 1/10 hp
Calls:

For product literature:
Pour la documentation
du produit:
tekmarControls.com

24V (ac) or Short
tektra 1178-01 Operating Temperature:
Designed and assembled 32°F to 122°F (0°C to 50°C)
in Canada

Use Copper Conductors Only

To Reduce the Risk of Electric
Shock - Do not connect to a
circuit operating at more than
150 volts to ground.

Pour réduire les risques
d'électrocution choc - ne pas
raccorder & un circuit
fonctionnant a plus de 150 V a

la terre.
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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2-Pipe with 2 Heat Pumps and Backup Boiler with Side Arm DHW
Application A291-2 Mechanical

Description

The 2-pipe system is heated by two air-to-water heat pumps and a backup boiler. The radiant floor provides the first stage
of heating. The air handling unit provides second-stage heating and first-stage cooling. The backup boiler operates on a
time delay to provide supplemental heating once all heat pumps are operating. The boiler can provide full backup heating
when the heat pumps are shut off when the outdoor air temperature is below the balance point, a dual fuel schedule is
enabled or based upon a dual fuel call.

Legend
AHU1 = Air Handling Unit S1 = Tank Sensor 082
A1 = DHW Aqguastat S2 = Tank Return Sensor 082

B1 = Backup Boiler S3 = DHW Side Arm Sensor 082

E1 = Expansion Tank S4 = Qutdoor Sensor 070 (not shown)
HP1, HP2 = Heat Pumps T1 = Optional Thermostat Heat Call
P1 = Boiler Pump T2 = Optional Thermostat Cooling Call
P2, P3 = Heat Pump Loop Pumps tN4-1 = Optional tekmarNet Thermostat Call
P4 = Tank Loop Pump Z1 = Air Handling Unit Zone Valve
P5 = DHW Side Arm Pump Z2 = Radiant Floor Zone Valves
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.

4



Application A291-2 Electrical

Essential Settings:

System Type = 2-Pipe
Backup Boiler = Single Boiler
Mix 1 = Off

DHW Type = Side Arm

17'18'19'20'21'22'23'24'25'26'27
Mod Out Sensors tekmarNet
A Class 2 Circuits

Ethernet

28

Contains FCC ID:

Contains IC ID:

21098 ESPWROOMS32E
5123A-MGM12P0

CAN ICES-3 (A)/NMB-3(A)

G

Input Power:
115V (ac) +10%, 60 Hz, 7 W
) : Pump Relays:
For product literature: 230V (ac), 5A,1/3 hp
Pour la documentation Staging Relays:
du produit: X

ys:
tekmarControls.com 230V (ac), 5A,1/10 hp

Calls:

24V (ac) or Short
tektra 1178-01 Operating Temperature:
Designed and assembled 32°F to 122°F (0°C to 50°C)
in Canada Use Copper Conductors Only

To Reduce the Risk of Electric
Shock - Do not connect to a
circuit operating at more than
150 volts to ground.

Pour réduire les risques
d'électrocution choc - ne pas
raccorder & un circuit
fonctionnant a plus de 150 V a
la terre.
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.



2-Pipe with 2 Heat Pumps, DHW Pre-Heat and Mixing

Application A291-3

Description

Mechanical

The 2-pipe system is heated by two geo exchange water-to-water heat pumps and electric resistance heater. The radiant
floor provides the first stage of heating and cooling. The air handling unit provides second-stage heating and second-stage
cooling. A 3-way valve diverts the heat pump’s supply water to heat a domestic hot water pre-heat tank which feeds an
electric hot water tank for domestic hot water heating.

Legend

AHU1 = Air Handling Unit

E1 = Expansion Tank

P1, P2 = Heat Pump Loop Pump
P3 = Tank Loop Pump

P4 = Variable Speed Injection Pump
P5 = Mix Loop System Pump

R1= Electric Resistance Heater

S1 = Tank Sensor 082

S2 = Tank Return Sensor 082

S3 = DHW Pre-Heat Tank Sensor 082
S4 = Mix Loop Supply Sensor 082

S5 = Outdoor Senor 070 (not shown)
T1 = Optional Thermostat Heat Call
T2 = Optional Thermostat Cooling Call
V1, V2 = Globe or Balancing Valve

V3 = DHW 3-Way Diverting Valve

Z1 = Radiant Floor Zone Valves

Z2 = Air Handling Unit Zone Valve

AHU1

1. Sl

HP2 HP1

E1

P1

Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Application A291-3 Electrical
Essential Settings:
System Type = 2-Pipe

Backup Boiler = Single Boiler
Mix 1 = On

Boiler Type = Electric Water Heater
DHW Type = Heat Pump Loop
Mix 1 Type = Variable Speed Injection

tN4-1 tN4-2

Mod Out

Sensors fekmarNlet

Ethernet
A Class 2 Circuits
28

Contains FCC ID:
2AC7Z-ESP32WROOM32E
Q0QMGM12P0

Contains IC ID:

O @ e

Input Power:

115V (ac) +10%, 60 Hz, 7W
Pump Relays:

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

For product literature:
Pour la documentation
du produit:
tekmarControls.com

230V (ac), 5 A, 1/10 hp
Calls:
24
tektra 1178-01
Designed and assembled
in Canada

32°F to 122°F (0°C to 50°C)
Use Copper Conductors Only

To Reduce the Risk of Electric
Shock - Do not connect to a
circuit operating at more than
150 volts to ground.

Pour réduire les risques
d'électrocution choc - ne pas
raccorder & un circuit
fonctionnant a plus de 150 V a
la terre.
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for

loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.



Application A291-3

! Expansion Class 2 Circuits
5'6'7 A

Mix 1: Set 1 Off, 2 Off
Mix 2: Set 1 On, 2 Off
Mix 3: Set 1 0ff, 2 On

Mix

Mix Expansion

For product literature:
Pour la documentation
du produit:

@ System Pump

tekmarControls.com . Mix open
tektra 1180-01

Designed and assembled .

in Canada . Mix Close

@ Chilled Water
® . .
tekmar’ smart Mix Expansion 295
G AWATTS Brand
Mix Valve: 819

Float Actuator Chilled

Class 2 Circuits  [Mix Valve
+ - Opn, R  Cls Water

(_

CAN ICES-3 (A)/NMB-3(A)

O @ S

Input Power:

115V (ac) +10%, 60 Hz, 6 W
Relays:

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

115V (ac), 2.4A
Operating Temperature:
32°F to 122°F (0°C to 50°C)
Use Copper Conductors Only

To Reduce the Risk of Electric
Shock - Do not connect to a
circuit operating at more than
150 volts to ground.

Pour réduire les risques
d'électrocution choc - ne pas
raccorder a un circuit
fonctionnant a plus de 150 V a
la terre.
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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2-Pipe with 2 Heat Pumps and Multiple Backup Boilers with DHW

Application A291-4

Description

Mechanical

The 2-pipe system is heated and cooled using two geo exchange-to-water heat pumps. A boiler loop heated by two
modulating condensing boilers provides supplemental heat to the central heating system through a transfer pump. The boiler
loop also heats a domestic hot water tank and high temperature zones. A radiant floor provides first stage heating, and an air
handling unit provides second-stage heating and first-stage cooling.

Legend

B1, B2 = Modulating Condensing Boilers
D1 = Pressure Differential Bypass Valve
E1 = Expansion Tank

HP1, HP2 = Geo Exchange Heat Pumps
P1, P2 = Heat Pump Loop Pump

BP1, BP2 = Boiler Pumps

P3 = Tank Loop Pump

P4 = Transfer Pump

P5 = DHW Pump

P6 = Boiler Loop Pump

S1 = Tank Sensor 082

S2 = Tank Return Sensor 082

S3 = Boiler Supply Sensor 082

S4 = DHW Tank Sensor 082

S5 = QOutdoor Sensor 070 (not shown)
T1 = Optional AHU Thermostat Heat Call
T2 = Optional AHU Thermostat Cool Call
T3 = Optional Boiler Loop Thermostat Heat Call
tN4-1 = Optional tekmarNet Thermostat
V1, V2 = Globe or Balancing Valves

Z1 = Radiant Floor Zone Valves

Z2 = Air Handling Unit Zone Valve

Z3 = Boiler Loop Zone Valves
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Application A291-4 Electrical

Essential Settings:

System Type = 2-Pipe
Backup Boiler = Single Loop
Mix 1 = Off

Transfer Pump Type = On-Off

To 294
tN4 Boiler Bus

Ethernet

28

Mod Out tekmaret

A Class 2 Circuits

Contains FCC ID:
2AC7Z-ESP32WROOM32E
QOQMGM12P0

Contains IC ID:
21098-ESPWROOM32E
5123A-MGM12P0

CAN ICES-3 (A)/NMB-3(A)

o @ ke

Input Power:

115V (ac) £10%, 60 Hz, 7 W
Pump Relays:

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

230V (ac), 5 A, 1710 hp
Calls:

24V (ac) or Short

For product literature:
Pour la documentation
du produit:
tekmarControls.com

tektra 1178-01 Operating Temperature:
Designed and assembled 32°F to 122°F (0°C to 50°C)
in Canada Use Copper Conductors Only

To Reduce the Risk of Electric
Shock - Do not connect to a
circuit operating at more than
150 volts to ground.

Pour réduire les risques
d'électrocution choc - ne pas
raccorder a un circuit
fonctionnant a plus de 150 V a
la terre.
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Application A291-4 Electrical

Essential Settings:

DHW = On

DHW Type = System

Indirect DHW System Pump = Off

Ref| In |Gnd| |OutSens| Boiler | DHW Heat DHW | Setpoint | (tN4| C | - | + [Gnd| A- | B+ |Gnd .
Pressure Sens| | +EMS~— | Sensor | Sensor | | + Call - | + Call - | + Call - | [BoilerBus| Expansion |Boiler Modbus AC\assZClrcul(s
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Ethernet

24

FCC ID: 2AHQR-11500A
Contains FCC ID:
2AC7Z-ESP32WROOM32E
QOQMGM12P0

Contains IC ID:
21098-ESPWROOM32E
5123A-MGM12P0

CAN ICES-3 (A)/NMB-3(A)

o @: e

Input Power:
115V (ac) £10%, 60 Hz, 9 W

For product literature: '
Pour la documentation
du produit:
Watts.com/tekmar

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

24V (ac) or Short
Operating Temperature:

tektra 1150-01 32°F to 122°F (0°C to 50°C)

Designed and assembled

in Canada Use Copper Conductors Only

| A\ DANGER]

To Reduce the Risk of Electric
Shock - Do not connect to a
circuit operating at more than
150 volts to ground.

Pour réduire les risques
d'électrocution choc - ne pas
raccorder & un circuit
fonctionnant a plus de 150 V &
la terre.
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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4-Pipe with 4 Heat Pumps

Application A291-5

Description

Mechanical

The 4-pipe system is heated and cooled by up to 4 air-to-water heat pumps. Each heat pump has a 6-way diverting valve to
select either the hot or cold tank. A radiant floor provides first-stage heating and the air handling unit provides second-stage

heating and first-stage cooling.

Legend

AHU1 = Air Handling Unit

E1, E2 = Expansion Tanks

HP1 to HP4 = Heat Pumps

P1 to P4 = Heat Pump Loop Pumps

P5 = Hot Tank Pump

P6 = Cold Tank Pump

V1 to V4 = 6-Way Diverting Valve Panel 731 or 732
S1 = Hot Tank Sensor 082

S2 = Cold Tank Sensor 082

S8 = Hot Tank Return Sensor 082

S4 = Cold Tank Return Sensor 082

S5 = Qutdoor Sensor 070 (hot shown)

T1= Optional Thermostat Heat Call

T2 = Optional Thermostat Cooling Call
tN4-1 = Optional tekmarNet Thermostat Call
Z1 = Radiant Floor Zone Valves

Z2 = Hot Water Zone Valve

Z3 = Chilled Water Zone Valve
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Application A291-5 Electrical

Essential Settings:
System Type = 4-Pipe
Backup Boiler = None
Mix 1 = Off

S1 S2 S3 S4 -
— ™ T2 tN4-1

Ethernet

Mod Out tekmarNet
A\ cess2cirits

28

Contains FCC ID:
2AC7Z-ESP32WROOM32E
QOQMGM12P0

Contains IC ID:
21098-ESPWROOM32E
5123A-MGM12P0

CAN ICES-3 (A)/NMB-3(A)

o @ e

Input Power:
115V (ac) *10% 60 Hz, 7W

For product literature:
Pour la documentation
du produit:

tekmarControls.com 230V (ac), 5 A 1/10 hp

Calls:
24V (ac) or Short
tektra 1178-01 Operating Temperature:
Designed and assembled 32°F t0 122°F (0°C to 50°C)
in Canada Use Copper Conductors Only

ANGER

To Reduce the Risk of Electric
Shock - Do not connect to a
circuit operating at more than
150 volts to ground.

Pour réduire les risques
d'électrocution choc - ne pas
raccorder a un circuit
fonctionnant a plus de 150 V &

la terre.
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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4-Pipe with 3 Heat Pumps, Backup Boiler, Side Arm DHW and Mixing

Application A291-6

Description

Mechanical

The 4-pipe system is heated and cooled by up to 3 air-to-water heat pumps. Each heat pump has a 6-way diverting valve to
select either the hot or cold tank. A modulating condensing boiler provides backup heating and side arm domestic hot water
tank heating. An air handling unit provides heating and cooling to the air handling unit. The backup boiler operates on a time
delay to provide supplemental heating once all heat pumps are operating. The boiler can provide full backup heating when

the heat pumps are shut off when the outdoor air temperature is below the balance point, a dual fuel schedule is enabled or

based upon a dual fuel call.

Legend

AHU1 = Air Handling Unit

B1 = Modulating Condensing Boiler
E1, E2 = Expansion Tanks

HP1 to HP4 = Heat Pumps

S1 = Hot Tank Sensor 082

S2 = Cold Tank Sensor 082

S3 = Hot Tank Return Sensor 082
S4 = Cold Tank Return Sensor 082
S5 = DHW Sensor

S6 = Mix Supply Sensor 082

P1 = Boiler Pump

P2 to P4 = Heat Pump Loop Pump
P5 = DHW Side Arm Pump

P6 = Hot Tank Pump

P7 = Cold Tank Pump

P8 = Variable Speed Injection Pump

P9 = Mix Supply Pump

T1 = Optional AHU Thermostat Heat Call

T2 = Optional AHU Thermostat Cooling Call

T3 = Optional Radiant Thermostat Heat Call
tN4-1 = Optional tekmarNet Thermostat Tank Call
tN4-2 = Optional tekmarNet Thermostat Mix Call
V2 to V4 = 6-Way Diverting Valve Panel 731 or 732
V5, V6 = Globe or Balancing Valves

Z1 = Radiant Floor Zone Valves

Z2 = Hot Water Zone Valve

Z3 = Cold Water Zone Valve
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Application A291-6 Electrical

Essential Settings:

System Type = 4-Pipe

Backup Boiler = Single Boiler

DHW Type = Side Arm

Mix 1 = On

Mix 1 Type = Variable Speed Injection

17'18'19'20'21'22'23'24'25'26'27
Mod out [T fekmarNet
A Class 2 Circuits

Ethernet

28

Contains FCC ID:
2AC7Z-ESP32WROOM32E
Q0QMGM12P0

Contains IC ID:
21098-ESPWROOM32E

5123A-MGM12P0
CAN ICES-3 (A)/NMB-3()

O @ S

Input Power:

115V (ac) 10%, 60 Hz, 7 W
For product literature: Pump Relays:

Pour la documentation v 3

du produit: Staging Relays:

230V (ac), 5 A, 1/10 hp

tekmarControls.com Calls:

24V (ac) or Short
tektra 1178-01 Operating Temperature:
Designed and assembled 32°F t0 122°F (0°C to 50°C)
in Canada Use Copper Conductors Only

To Reduce the Risk of Electric
Shock - Do not connect to a
circuit operating at more than
150 volts to ground.

Pour réduire les risques
d'électrocution choc - ne pas
raccorder & un circuit
fonctionnant a plus de 150 V a
la terre.

tekmar’ smart Heat Pump Control 291 5

H2066A A WATTS Brand A
s e s i s e i e s e i e T e e N s s i e s R
29,30,31,3233,3435,36137,38/39,40 41,4243 44,4546 47,48,49,50| 51,5253, 54| | 55,56 57,58 {59160

Stage 1
Div Vv

L=
N=

G=

Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Application A291-6 Electrical

Mix
Sensor Expansion

1'2 5'6'7

wix  Mix1:Set10ff,20ff A
;. Mix2: Set 10n, 2 Off
Mix 3: Set 1 0ff, 2 On
Mix Expansion C

Class 2 Circuits

CAN ICES-3 (A)/NMB-3(A)

0 @ S

Input Power:

@ System Pump 115V (ac) 10%, 60 Hz, 6 W

For product literature: Relays:
T a— 230V (ac), 5 A, /3 hp
. . Injection Pump:
tekmarControls.com . Mix open 115V (ac), 2.4A
Operating Temperature:
32°F to 122°F (0°C to 50°C)
Use Copper Conductors Only

| A DANGER)]

. To Reduce the Risk of Electric
. Chilled Water Shock - Do not connect to a
circuit operating at more than
150 volts to ground.
Pour réduire les risques
d'électrocution choc - ne pas
raccorder a un circuit
fonctionnant a plus de 150 V &
la terre.

tektra 1180-01
Designed and assembled
in Canada

@ Mix Close

tekmar’ smart Mix Expansion 295

(G A WATTS Brand

Mix Valve: 8,9
Class 2 Circuits |Mix Valve| Float Actuator Chilled
+ - Opn, R Cls Water

Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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4-Pipe with 4 Heat Pumps with 6-Way Diverting Valve Per Group

Application A291-7 Mechanical

Description

The 4-pipe system is heated and cooled by up to 4 air-to-water heat pumps. All four heat pumps are diverted to either the hot
or cold tanks as a group. A radiant floor provides first-stage heating and an air handling unit provides second-stage heating and
first-stage cooling.

Legend
AHU1 = Air Handling Unit

E1, E2 = Expansion Tanks

HP1to HP4 = Heat Pumps

S1= Hot Tank Sensor 082

S2 = Cold Tank Sensor 082

S3 = Hot Tank Return Sensor 082
S4 = Cold Tank Return Sensor 082
P1 to P4 = Heat Pump Loop Pump
V1 = 6-Way Diverting Valve Panel 731 or 732
Z1 = Radiant Floor Zone Valves

Z2 = Hot Tank Zone Valve

Z3 = Cold Tank Zone Valve

AHU1
ST
Z 1\ \
3 72
o
1
o oooogg
[ o — IO
HP4 HP3 HP2 HP1
(<A (<N (<N (<Nl
vy v v v
(< 1=} (<A 1=} (< 1=} (< 1=
Q@.a P4 Q(a.a P3 Q(a.a P2 &Q‘S P1
S4
o)
P6
E2

Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Application A291-7 Electrical

Essential Settings:

System Type = 4-Pipe

Backup Boiler = None

Mix 1 = Off

Diverting Valve Pairs = Per Group

Ethernet

28

Mod out T

A Class 2 Circuits

Contains FCC ID:

Contains IC ID:

21098 ESPWROOMS32E
5123A-MGM12P0

CAN ICES-3 (A)/NMB-3(A)

ECINE

Input Power:
115V (ac) +10% 60 Hz, 7 W

For product literature:
Pour la documentation
du produit:
tekmarControls.com

Staging Relays:

230V (ac), 5A,1/10 hp
Calls:

24V (ac) or Short

tektra 1178-01 Operating Temperature:
Designed and assembled 32°F to 122°F (0°C to 50°C)
in Canada Use Copper Conductors Only

To Reduce the Risk of Electric
Shock - Do not connect to a
circuit operating at more than
150 volts to ground.

Pour réduire les risques
d'électrocution choc - ne pas
raccorder a un circuit
fonctionnant a plus de 150 V a
la terre.

7.

tekkmar’ smart Heat Pump Control 291

A WATTS Brand A
R s S e s R e e R s e s e s L A
29,30,31,32,33,34,35,36/,37,3839,40,41,42 43,44,,45,4647,48,49,50, 51,52 15354 55,56 157,58 59,60

Stage 1 | Stage 2 | Stage 3 | Stage 4
DivVlv | DivVIv | DivVlv | DivViv
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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4-Pipe with 4 Heat Pumps, 4 Backup Boilers, DHW, Mixing

Application A291-8 Mechanical

Description

The 4-pipe system is heated and cooled by up to 4 geo exchange water-to-water heat pumps. Each heat pump has a 6-way
diverting valve to select either the hot or cold tank. Up to 4 backup boilers provide supplemental and dual fuel heating to the
hot tank loop, domestic hot water tank heating and high-temperature heating loads. A mixing valve regulates the mix supply
temperature to the radiant floor to provide first-stage heating and first-stage cooling. The mixing valve ensures the radiant floor
operates above the dewpoint temperature. An air handling unit provides second-stage heating and second-stage cooling.

Legend

AHU1 = Air Handling Unit S3 = Hot Tank Return Sensor 082

B1 to B4 = Modulating Condensing Boilers S4 = Cold Tank Return Sensor 082

BP1 to BP4 = Boiler Pumps S5 = Transfer Sensor 082

D1 to D3 = Differential Pressure Bypass Valve S6 = Boiler Supply Sensor 082

GP1 to GP4 = Geo Field Pumps S7 = DHW Sensor

HP1 to HP4 = Geo Exchange Heat Pumps S8 = Mix Supply Sensor 082

P1 to P4 = Heat Pump Loop Pumps tN4-1 = tekmarNet Tank Bus Call

P5 = Hot Tank Pump tN4-2 = tekmarNet Mix Bus Call

P6 = Cold Tank Pump tN4-3 = tekmarNet Boiler Bus Call

P7 = Boiler Supply Pump V1 to V5 = 6-Way Diverting Valve Panel 731 or 732
P8 = DHW Pump V6 = 3-Way Mixing Valve 710 through 714
P9 = Transfer Pump Z1 = Radiant Floor Zone Valve

P10 = Mix System Pump Z2 = Hot Tank Zone Valve

S1 = Hot Tank Sensor 082 Z3 = Cold Tank Zone Valve

S2 = Cold Tank Sensor 082
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UNasasn

72

V5. vess z
P10
TR
HP2
E?’l =
= = D3
a |
@ GP2 @ GP1
n—[t@s{]—;_—J

11 11 GP5 b

C000U000000000040

Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Application A291-8 Electrical

Essential Settings:

System Type = 4-Pipe

Backup Boiler = Boiler Loop

Mix 1 Enable = On

Mix 2 Enable = Off

Mix 1 Type = Floating Action Valve
Transfer Pump Type = 0-10V (dc)

To 294

tN4-1 tN4-2  tN4 Boiler Bus To 295

Ethernet

28

Mod out IS

A Class 2 Circuits

Contains FCC ID:

5123A-MGM12P0
CAN ICES-3 (A)/NMB-3(A)

0@ fe

Input Power:
115V (ac) 10%, 60 Hz, 7 W
Pump Relays:

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

For product literature:
Pour la documentation

du produit: PILETES

tekmarControls.com égﬂsv (ac), 54,1710 hp
24V (ac) or Short

tektra 1178-01 Operating Temperature:

Designed and assembled 32°F to 122°F (0°C to 50°C)

in Canada Use Copper Conductors Only

To Reduce the Risk of Electric
Shock - Do not connect to a
circuit operating at more than
150 volts to ground.

Pour réduire les risques
d'électrocution choc - ne pas
raccorder & un circuit
fonctionnant a plus de 150 V a
la terre.

®
tekmar’ smart Heat Pump Control 291 =
AWATTS Brand A
[ T s Y s T o L L Y L T e T e T L Y s L Y L I = = =
29,30,31,32,33,3435,36/;37,38/39,4041,42,43,44,45,46,47,4849,5051,52,,53,54 55,56 57,58 59,60
SDt:,gveIJ Stage 2 | Stage 3 | Stage 4

H2066A
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Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Application A291-8 Electrical

Expansion Class 2 Circuits

5167 A

! Sensor
12
Mix 1: Set 1 Off, 2 Off

Mix 2: Set 1 On, 2 Off
Mix 3: Set 1 Off, 2 On

Expansion

Mix Expansion (

CAN ICES-3 (A)/NMB-3(A)

O @ FS

Input Power:
115V (ac) +10%, 60 Hz, 6 W

@ System Pump

For product literature: elays:
Pour la documentation 2300 (ac), 5, 1/3hp
du produit: i et
. Injection Pump:
tekmarControls.com @ Mix Open 115V (ac), 2.4A
Operating Temperature:
tektra 11(180'%1 o 32°F to 122°F (0°C to 50°C)
Designed and assemble . Use Copper Conductors Only
in Canada @ Mix Close
. To Reduce the Risk of Electric
. Chilled Water Shock - Do not connect to a
circuit operating at more than
150 volts to ground.
Pour réduire les risques
d'électrocution choc - ne pas
raccorder & un circuit
fonctionnant a plus de 150 V a
la terre.
tekmar’ i i 5
Imar Smart Mix Expansion 295
GEER A WATTS Brand A
£+ ok e T e Sa—
Mix Valve: 8\9 10I11\12
Class 2 Circuits  [Mix Valve|

Float Actuator Chilled
R

+ - Water

%% %

Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Application A291-8 Electrical

Essential Settings:

DHW = On

DHW Type = System

Indirect DHW System Pump = Off

To 291
S6 S7 tN4 Bus 4

+ |6nd| A- | B+ [Gnd
Boiler Modbus' A Class 2 Circuits

Pressure Sens

1'2'3

Ethernet ‘ N\
24

FCC ID: 2AHQR-11500A

Contains FCC ID:

2ACTZ-ESP32WROOM32E
QOQMGM12P0

Contains IC ID:
21098-ESPWROOM32E
5123A-MGM12P0

CAN ICES3 (A)/NMB-3(A)

O @: fe

Input Power:
115V (ac) 10%, 60 Hz, 9 W

For product literature:
Pour la documentation
du produit:
Watts.com/tekmar

Relays:

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

24V (ac) or Short

Operating Temperature:
32°F o 122°F (0°C to 50°C)

tektra 1150-01
Designed and assembled

in Canada Use Copper Conductors Only

A DANGER

To Reduce the Risk of Electric
Shock - Do not connect to a
circuit operating at more than
150 volts to ground.

Pour réduire les risques
d'électrocution choc - ne pas
raccorder & un circuit
fonctionnant & plus de 150 V &
laterre.

e

tekmar’ smart Boiler Control 294

Boiler Mod: AWATTS Brand
Class 2 Circuits A A A A

H2061B

A

s e

Boiler 1
Enable
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= > I I

BP2 BP4 P7

Concept Drawing: This is only a concept drawing, not an engineered drawing. It is not intended to describe a complete system, nor any particular system. It is up to the
system designer to determine the necessary components for and configuration of the particular system being designed, including additional equipment, isolation relays (for
loads greater than the control’s specified output ratings), and any safety devices which in the judgment of the designer are appropriate, in order to properly size, configure
and design that system and to ensure compliance with building and safety code requirements.
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Notes
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