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Introduction 1

This manual is intended to address some of the many applications that are possible using Buderus outdoor reset
controls. Applications depicted in the manual are presented with both mechanical and electrical outlines. The
drawings contained in this manual are intended to be used as an aid to system installers and designers and are
conceptual in nature. Auxiliary equipment depicted in this manual does not necessarily represent any one
particular manufacturer or specific model number. There are a wide variety of techniques, practices and piping
arrangements possible with hydronic heating systems and it is the responsibility of the installing contractor to
determine which of these is best suited for a specific application.

In an effort to simplify electrical drawings, they have been limited to zone controlling only (space heating and
DHW). Other constants such as power input, boiler sensor and outdoor sensor wiring have also been eliminated.
Information for wiring of burners and constants can be found in section 5 of this manual. Further information
can be found in the control service manual.

Although this manual covers many common applications for our equipment, the possibilities are virtually endless.
Should you encounter an application that is not covered in this manual or have questions regarding any of its
content, we encourage you to contact us here at Buderus Hydronic Systems, USA.

Buderus Hydronic Systems, Inc. reserves the right to make changes without notice due to continuing engineering
and technological improvements.



Outdoor Reset: Outdoor reset is a control method that takes outdoor air temperature into
consideration when determining the system water temperature. Instead of a fixed high limit
temperature (i.e. 180°), the high limit is reset to a temperature high enough to satisfy the heat loss
atany given outdoor temperature.

In designing a heating system the first requirement is an accurate heat loss calculation. Several

factors are used in determining heat loss, the volume of space being heated, type of materials being
used in construction, insulation values and a design temperature. The design temperature represents
the coldest day of the year. The heat loss calculation is then used to determine the output requirements
for the boiler, baseboard, panel radiators, etc. In short the system is sized to heat your house on the
coldest day of the year.

However, a buildings heat loss is ever changing; and is largely dependent on outdoor temperature.

As the outdoor temperature drops, your heat loss increases and as it rises your heat loss decreases. The

fact is that approximately 98% of the heating season your boiler and radiators are oversized. With

outdoor reset controlling you can more accurately match the output from your heating system to the
current heat loss. For example, you may require 180° water temperature circulating through your system

in order to have enough output to maintain a 70° indoor temperature on a 10° day. Yet, at a 40° outdoor
temperature you may only require 135° water temperature to satisfy the heat loss. By resetting the system
water temperature, a lower average water temperature is used throughout the heating season and maximum
temperature is used only on the coldest days of the year.

Among the many benefits to this type of controlling is optimum fuel economy. By only heating the

water to the minimum temperature needed, fuel economy is maximized (as much as 30% in fuel savings!).
Lower standby losses during “off” cycles (due to a lower boiler temperature) also reduce fuel consumption.
In addition, room comfort level is significantly increased by matching the heat output to the current heat
loss. Less room temperature fluctuation is realized. System noise caused by expansion of piping is
significantly reduced due to lower system water temperatures.

Constant circulation zone: A constant or continuous circulation zone is just what the term implies,

water continuously circulates through a given zone when the heating system is in operation. The water
temperature in this zone is modulated so that the heat output from your distribution units (i.e., fin-tube
baseboard, panel radiators, radiant floors, etc.) matches the rate of heat loss for that zoned area. A constant
circulation zone is typically the main heating zone. In multi-zone systems, the constant circulation zone
must require the highest system water temperature. With this method of controlling, a room sensor is
required in order to monitor room temperature. All secondary zones will have standard room thermostats
to intermittently operate a zone valve or zone circulator.



The constant circulation zone will only be interrupted under the following conditions:

e Domestic hot water priority.

« Certain setback modes (See the control Service Manual for information on various setback modes).

« Condensate protection. If boiler water temperature falls below the condensate protection temperature
while the burner is firing, the space heating circulator(s) will be shut off. Once the boiler
temperature reaches a safe level, circulator operation will resume.

« When the outdoor temperature rises above the WWSD (warm weather shut down) setting.

WWSD: Warm weather shut down or summer-winter changeover, is the outdoor air temperature at which
the space heating function of the system shuts down. With the Buderus control system this temperature is
adjustable from 49°F to 87°F. When the outdoor temperature rises above the WWSD set point, the system will
only operate for domestic hot water production. . (For detailed operation of the WWSD feature refer to the
control Service Manual).

BFU Room sensor: The Buderus room sensor is similar to a thermostat although it will not turn a circulator on

or off. The function of the room sensor is to continually monitor room temperature and relay this information back
to the control system. This information is used to compensate for variations in room temperature due to internal
heat gains (or losses) such as solar gain, fireplaces, wood stoves, appliances, lighting, people, open doors or windows,
etc. The control compensates for these variations by adjusting the system water temperature (up or down) in order
to maintain the desired room temperature. Buderus room sensors also allow the occupant to manually override
programmed setback periods.

The control system allows you to limit the amount of compensation that the room sensor has over the selected
heating curve. This setting is referred to as “ROOM COMP” and can be adjusted at the programming level of
the control. This setting is only available when using a room sensor.

You may want to limit compensation if secondary zones are under radiated.

Example: The main heating zone (continuous circulation) zone is experiencing solar heat gain. The room

sensor senses the rise in room temperature and lowers the system water temperature in order to keep the zone from
over heating. In this scenario, the system water temperature could be lowered enough so that the output from a
secondary zone was insufficient to satisfy that zone.

Only one Buderus room sensor can be used for high temperature space heating (a second room sensor can be
added when using an FM241 module for motorized mixing of a lower water temperature).

Careful consideration must be given to placement of room sensors. Keep in mind that not all applications are
suitable for using a constant circulation zone. Avoid using a room sensor in a small baseboard zone as overheating
may occur during DHW production. A standard room thermostat can be used in conjunction with the room
sensor to give high limit protection.



Setback: Buderus reset controls allow the occupant to program setback periods in order to further
reduce operating costs. Several modes of setback can be selected with the Buderus control. The two
modes used for residential applications are “SETBACK” and “RMSETBACK?”. Unlike conventional
setback thermostats that only reduce the zone temperature setting, the Buderus control system will
operate the boiler at a reduced water temperature. For example, at a 30°F outdoor temperature the
boiler water temperature may be 145°F, at that same 30° outdoor temperature during a setback period,
the boiler water temperature may be reduced to 130°.

This further reduction of water temperature will decrease the output from your radiators thereby
lowering the room temperature in the living space. The extent to which the water temperature is
reduced is dependent upon the desired room temperature reduction during setback periods. This
value can be set in one of two ways:
» SETBACK mode - a “DAYTEMP” and a “NIGHTTEMP” would be entered on the
Buderus control (this would be done when you are not using a BFU room sensor).

« RMSETBACK mode - when using a BFU room sensor, the room sensor allows you to
select the amount of room temperature setback.

Allowance for pick-up time must be considered when coming out of a setback period. Systems that
operate on outdoor reset will have a longer recovery time than systems that operate at maximum
temperatures all the time. The two variables to consider are the amount of room temperature reduction
and the length of the setback period. The use of a BFU room sensor can speed up the recovery time,
however the amount of temperature boost is dependent upon the ROOMCOMP setting on the Buderus
control (for details refer to the control Service Manual).



Description of Wiring Terminals

WHITE | WHITE |ORANGE GREEN YELLOWBLUE | GREEN | GREY |PURPLE BROWN| TAN | GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW | RECIRC ROOM | TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP | PUMP | PUMP SENSOR | SENSOR| SENSOR| SENSOR
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H BF FB FK FA
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Line Voltage (120-VAC) Connections:

White (ZM1) Constant 120-vac power:
Used to supply line voltage power when using optional module FM241. The wiring harness on
the FM241 module plugs into this block. If a 110V motor is being operated by the FM241,
connect ZM 1 to terminal 41 on the SH-HK2 wiring block.

White (Netz) Power input:
Counect 120-vac power source to L and N using 10 amp in-linc fusc provided.
Orange (SI) Safety connections:

Terminals 17 and 18:  There is a factory-installed jumper between terminals 17 and 18. This
jumper must stay in place unless a 120v low-water cutoff is used. When
using a low-water cutoff, remove the jumper and connect the normally
closed contacts on the low-water cutoff to terminals 17 and 18.

Terminal 19: When the manual reset high-limit trips, terminal 19 puts out 120-vac
for alarm signal (alarm provided by others).

Green (Brenner) Burner connection:

Terminal 4: Common neutral

Terminal 8: Requires 120-vac input to operate the hours run meter

Terminal 9: Requires 120-vac input to display burner error

Terminal 10 and 11: Dry contact closure for burner firing

Terminal 12: Constant 120-vac voltage

(See section 5 of this manual for application wiring diagrams for burner circuit)

Yellow/Blue (UE) “Flue gas testing:
Not used in U.S. Do not remove factory installed jumper between terminals 2 and 3.

Green (HK-1) Space heating circuit #1:
120-vac power output on terminals 61 (N) and 63 (H) for space heating pump(s). Not to exceed
5 amp draw. If multiple space-heating pumps are used, refer to specific application wiring
diagrams provided in this manual (section 6).

Grey (PS) Domestic water circulator:
120-vac power output on terminals 24(N) and 25(H) for DHW production.

Purple (PWF) Domestic water recirculation pump:
120-vac power output on terminals 13(N) and 14(H) for DHW recirculation.

Note: Power to terminals 61 and 63 are interrupted when the system is in domestic water production.
Therefore, there will never be power on terminals 24/25 and 61/63 at the same time, while operating in
automatic mode



Description of Wiring Terminals 3

WHITE | WHITE [ORANGE GREEN YELLOWBLUE | GREEN | GREY |PURPLE BROWN| TAN | GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT | DHW | RECIRC ROOM | TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP | PUMP | PUMP SENSOR | SENSOR| SENSOR| SENSOR
M1 Netz Si-Gerate Brenner Abgasuberwachung| PH-HK1 PS PWF
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Sensor Connections (Low Voltage):

Brown (BF) BFU room sensor-circuit #1:
Connect BFU room sensor (circuit #1) using 18-2 AWG wire. Connections are polarity
sensitive, terminal 1 must be wired to terminal 1 on room sensor, etc. Wiring can be run up
to 500" from control.

Tan (FB) Domestic tank sensor:
The FB tank scnsor and terminal plug arc supplied with the control. For SU and ST scrics tanks
the FB sensor is inserted into the immersion well in the tank. For L and LT series the sensor is
surface mounted on the front of the tank using the bracket provided on the tank. Sensor wire can
be extended if necessary, using 18 AWG wire.

Green (FK) Boiler sensor:
The FK sensor comes pre-wired to the terminal block and bundled together with two capillaries.
This sensor bundle is inserted into the chrome well provided. (refer to control Service Manual for
well location for specific boiler model)

Blue (FA) Outdoor sensor:
The outdoor sensor is a thermistor-type sensor protected by a UV resistant enclosure. The
outdoor sensor should be installed on the north/northeast side of the building, out of direct
sunlight. Mount the sensor at a height where it cannot be tampered with or affected by snow
accumulation. Run 18-2 AWG wire to the outdoor sensor up to 300 in length. Avoid running
wire parallel to telephone or line voltage wires.



3 Description of Wiring Terminals

—— FM241 MODULE —— —— FM242 MODULE ——
BROWN |LT.BROWN| BROWN | BROWN WHITE
ROOM |SUPPLY|  MIXING HEAT

SENSOR | SENSOR |  VALVE PUMP STAGING MODULE

SH-HK2 PH-HK2

BF Fv O C N H

1 2 1 2 |+ 4143 44|+ 61 63 36 37 38 39

BEE|BH|BEEBBAEH H H H H
Optional Modules:

FM241 Mixing module

Brown (SH/PH-HK2) Mixing/Space heating circuit #2:

Terminal 41 Power input for mixing motor

Terminal 43 “OPEN” output to mixing motor

Terminal 44 “CLOSE” output to mixing motor

Terminals 61/63 Power output for circuit #2 pump(s)(2 amp max)

(refer to section 7 of this manual for detailed wiring information for FM241)

Brown (BF) BFU room senor-circuit #2
Connect BFU room sensor (circuit #2) using 18-2 AWG wire. Connections are polarity
sensitive, terminal 1 must be wired to terminal 1 on room sensor, etc. Wiring can be run up
to 500 from control.

Light Brown (FV) Mixed circuit sensor:
The FV sensor and terminal plug are supplied with the FM241 module. The FV sensor is
strapped onto circuit #2 piping, for sensing of the mixed water temperature mount to piping
using the spiral spring and clip provided and cover with pipe insulation. The sensor leads can
be extended if necessary, using 18-2 AWG wire.

Wiring Harness Power Supply:
ConnCCt tl‘lC Wiring harncss attacllcd to tl]c FM241 lTlOdulC (bl’owl], bluc, al1d yCIIOW/ngCl1
wires) to wiring block ZM 1 on the control.

FM242 Staging Module

White Terminal 36 Not used.
Terminal 37/39 Dry contact closure for firing of stage 2.
Terminal 38 Output signal for modulating burners only.

(refer to section 5 of this manual for detailed wiring information for FM242)



4 Application Drawings
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Description

Single Temperature Systems
Single Zone Space Heating
(constant circulation)/DHW
Single Zone Space Heating/DHW
Multi-zone Space Heating
(with constant circulation zone)/DHW
Multi-zone Space Heating/DHW
Multi-zone Space Heating using Zone Valves
(with constant circulation zone)/DHW
Multi-zone Space Heating using Zone Valves/DHW
Multi-zone Space Heating using Zone Valves
(single system pump)/DHW

Multi-Temperature Systems
Multi-zone High Temp Space Heating/Radiant Floor
Heating with FM241 module and Motorized Mixing Valve/DHW
Multi-zone High Temp Space Heating/Radiant Floor
Heating with FM241 module and Motorized Mixing Valve
(no constant circulation)/DHW
Multi-zone Radiant Floor Heating with FM241 module and
Motorized Mixing Valve/DHW
Multi-zone Radiant Floor Heating (using Zone Valves) with
FM241 module and Motorized Mixing Valve/DHW
Two Temperature Multi-zone Radiant Floor Heating with
FM241 module and Motorized Mixing Valve/DHW
Multi-zone Space Heating with Primary/Secondary Piping/DHW

Dual Boiler Systems
Parallel Boiler Piping using FM242 module/DHW
Dual Boiler/Primary/Secondary Piping using FM242 module / DHW

Domestic Hot Water Systems
DHW with Multiple Tanks (Parallel Piping)
DHW with Multiple Tanks (Multiple Temperature DHW)

Special Applications

On-demand Heating Zones

Conceptual Drawing

Variable Flow Injection Mixing (Primary/Secondary Piping)
Variable Flow Injection Mixing (Direct Injection)

Boiler/Burner Wiring
In order to simplify electrical application drawings, boiler/burner wiring has been omitted
from this section. Detailed wiring schematics for oil burners, G124X, G234X and G334X
gas boilers are located in section 5.
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4 Application Drawings
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APPLICATION ECO-001/ MECHANICAL

DESCRIPTION:
Single Zone Space Heating (constant circulation) / Indirect DHW Heating

Space Heating Operation:
« Boiler temperature is maintained based on the selected heating curve and inputs from both

the outdoor sensor and indoor room sensor.
 During setback periods, the boiler temperature will be reduced based on the night setback

setting on the room sensor.
 The space heating pump (PH) shall run continuously with the following exceptions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
4) Initial part of setback period
 Thisapplication requires a room sensor for constant circulation.

DHW Heating Operation:
» The boiler temperature rises on a call for DHW for fast recovery.

 The control powers the domestic pump (PS) and the heating circuit (PH) is shut down.
« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut
down and PH circuit will be turned on.

10



| Application Drawings 4

Control Wiring Terminals

| 120 VAC / 10 AMP MAX e o I —— LOWVOLTAGE —
WHITE | WHITE |ORANGE| GREEN YELLOW/BLUE GREEN GREY | PURPLE BROWN] TAN GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW RECIRC ROOM | TANK {BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP PUMP PUMP SENSOR | SENSOR| SENSOR| SENSOR
M1 Netz Sk-Gerate B Abgasub h PH-HK1 PS PWF
N H N H N H BF FB FK FA
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Note:  This drawing is conceptual in nature and doas not purport to address all design, installation or safety considerations. Additional safely and/or auxilliary

equipment may be needed. This diagram is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate
knowledge of plted industry practices for the equipment , procedures and applications involved.

APPLICATION ECO-001 / ELECTRICAL

DESCRIPTION:
Single Zone Space Heating (constant circulation) / Indirect DHW Heating

Space Heating Operation:

* Boiler temperature is maintained based on the selected heating curve (REF TEMP and
OFFSET) and inputs from the outdoor sensor (FA) , boiler sensor (FK) and room sensor (BF).
* 120v output from terminals 61 & 63 (PH-HK1) powers space heating pump (PH).

* The space heating pump (PH) shall run continuously with the following exceptions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
4) Initial part of setback period

* This application requires a room sensor for constant circulation.

DHW Heating Operation:
* The tank sensor (FB) monitors domestic water temperature.
* 120v output from terminals 24 & 25 (PS) powers the DHW pump.
* During a call for DHW production the domestic pump (PS) is turned on and the
space-heating pump (PH) is turned off.

* After the DHW recharging and intelligent purge cycle is completed, the PS pump
will be shut down and PH circuit will be turned on.

11



4 Application Drawings
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APPLICATION ECO-002 / MECHANICAL

DESCRIPTION:
Single Zone Space Heating / Indirect DHW Heating

Space Heating Operation:
« Boiler temperature is maintained based on the selected heating curve and input from the
outdoor sensor.
 During setback periods, the boiler temperature will be reduced based on the DAY TEMP
and NIGHT TEMP settings on the Ecomatic control.
» The space-heating pump (PH) requires a switching relay to operate on a call for heat from
aroom thermostat.
 Power to the PH circuit shall be interrupted under the following exceptions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
 This application does not require a room sensor.

DHW Heating Operation:
 The boiler temperature rises on a call for DHW for fast recovery.
« The control powers the domestic pump (PS) and the heating circuit (PH) is shut down.
« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be
shut down and PH circuit will be turned on.



Application Drawings 4

Control Wiring Terminals
120 V,

[ OVAC/ 10 AMP MAX 5 AMP MAX-T- 5§ AMP MAX, ] —— LOWVOLTAGE —
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POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW RECIRC ROOM | TANK | BOILER JOUTDOOR
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M1 Netz Si-Gerate Brenner Abgasub hung| PH-HK1 PS PWF

N H N H N H BF FB FK FA
+ N L[+ NL|171819/+ 4 8 9 10 1112 ‘N1234+6163+2425+1314 1 2|1 2 12 12
OBEBEBEHBEEBBEBEEBBHBH BBEBBEHHY8 BR AEHE B BB|RB|{EB|AH
ROOM
THERMOSTAT
TANK SENSOR
o
1)
12
PUMP
PH RELAY PS
Note: This drawing is conceptual in nature and does not purport to address all design, installation or safaty considerations. Additiona{ safety and/or auxilliary
equipment may be needed. This diagram is for refarence use by officials, designers and licensed installers. It is expected that installers have an adequate
knowledge of accepted industry practices for the equipment , procedures and applications involved.

APPLICATION ECO-002 / ELECTRICAL

DESCRIPTION:
Single Zone Space Heating / Indirect DHW Heating

Space Heating Operation:

* Boiler temperature is maintained based on the selected heating curve (REF TEMP and
OFFSET) and inputs from the outdoor sensor (FA) and boiler sensor (FK).

* This application requires a pump switching relay (not supplied by Buderus).

* 120v output from terminals 61 & 63 (PH-HK1) provides power to the pumnp relay. Space
heating pump (PH) is energized on a call for heat from a room thermostat. Power to the
pump relay shall be interrupted under the following conditions:

1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint

* This application does not require a room sensor.

DHYW Heating Operation:
* The tank sensor (FB) monitors domestic water temperature.
* 120v output from terminals 24 & 25 (PS) powers the DHW pump.
* During a call for DHW production the domestic pump (PS) is turned on and the space-heating
circuit (PH) is turned off.
o After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut
down and PH circuit will be turned on.

13



4 Application Drawings
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APPLICATION ECO-003 / MECHANICAL
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DESCRIPTION:
Multi-Zone Space Heating (with constant circulation zone) / Indirect DHW Heating

Space Heating Operation:

* Boiler temperature is maintained based on the selected heating curve and inputs from both the
outdoor sensor and indoor room sensor.

 During setback periods, the boiler temperature will be reduced based on the night setback setting
on the room sensor.

* The constant circulation zone pump (P1) will be wired directly to the PH-HK1 circuit on the
Ecomatic control. Additional zone pumps require a multi-zone switching relay to operate on a call
for heat from a room thermostat.

* Power to the PH-HK1 circuit shall be interrupted under the following conditions:

1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
4) Initial part of setback period
« This application requires a room sensor for constant circulation.

DHW Heating Operation:
* The boiler temperature rises on a call for DHW for fast recovery.
« The control powers the domestic pump (PS) and the heating circuit (PH-HKZ1) is shut down.
« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut
down and PH-HK1 circuit will be turned on.

14



Application Drawings 4

Control Wiring Terminals

120 VAC / 10 AMP MAX
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Note:  This drawing is conceptual in nature and does not purport to address all design, installation or safety considerations. Additional safety and/or auxilliary
equipment may be needed. This diagram is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate
knowledge of accepted industry practices for the equipment , procedures and applications involved.

APPLICATION ECO-003 / ELECTRICAL

DESCRIPTION:
Multi-Zone Space Heating (constant circulation) / Indirect DHW Heating

Space Heating Operation:

* Boiler temperature is maintained based on the selected heating curve (REF TEMP and OFFSET) and inputs
from the outdoor sensor (FA), boiler sensor (FK) and room sensor (BF).

* This application requires a multi-zone pump relay (not supplied by Buderus).

* 120v output from terminal 63 (PH-HK1) will energize the relay. However, the PH-HKI1 circuit is limited to
a5 amp maximum load. Therefore, multi-pump applications require an additional source of 120v power to the
pump rclay. Gcncrally the #63 tcrminal is wired to the ZC terminal on the rclay pancl, however rclay circuitry
can vary. Refer to wiring diagrams provided in this manual for specific manufacturer and model of the relay
being used. If the model being used is not listed, contact Buderus for assistance.

* The constant circulation pump (P1) shall run continuously (see following exceptions). All other zone pumps are
energized on a call for heat from a room thermostat.

¢ Power to the pump relay and constant circulation pump shall be interrupted under the following conditions:

1) DHW priority

2) Condensate protection

3) Outdoor temperature exceeds WWSD setpoint

4) Inidal pare of setback period
* This application requires a room sensor for constant circulation.
* End switch (X1 - X2) on multi-zone relay panel is not used.

DHW Heating Operation:
* The tank sensor (FB) monitors domestic water temperature.
* 120v output from terminals 24 & 25 (PS) powers the DHW pump.

* During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH-HK1) is turned off.

* After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down 15
and

PH-HKI1 circuit will be turned on.
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APPLICATION ECO-004 / MECHANICAL

DESCRIPTION:
Multi-Zone Space Heating / Indirect DHW Heating

Space Heating Operation:
 Boiler temperature is maintained based on the selected heating curve and input from the outdoor sensor.

* During setback periods, the boiler temperature will be reduced based on the DAY TEMP and NIGHT
TEMP settings on the Ecomatic control.
« Space heating pumps require a multi-zone switching relay to operate on a call for heat from a room
thermostat.
 Power to the PH-HKZ1 circuit shall be interrupted under the following conditions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
4) This application does not require a room sensor.

DHW Heating Operation:
e The boiler temperature rises on a call for DHW for fast recovery.
 The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut down.
« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down
and PH-HKZ1 circuit will be turned on.

16



Application Drawings 4

Control Wiring Terminals

I 120 VAC / 10 AMP MAX

5 AMP MAX1-5 AMP MAX- ] — LOWVOLTAGE —
WHITE | WHITE |ORANGE! GREEN YELLOWBLUE | GREEN | GREY |PURPLE BROWN| TAN | GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT | DHW | RECIRC ROOM| TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP | PUMP | PUMP SENSOR | SENSOR| SENSOR| SENSOR
M1 Netz Si-Gerate Brenner Abgasuberwachung| PH-HK1 PS PWF
n n y NH|{ N H| NH BF FB FK FA
N L|+ N L[{171818/+ 4 8 9 1011 12 N1 234 ool on 250 13 14 12112011 2012
BHBEEBBEBHBBEEEBEEH EBEBEQHBERBERABAEE BE|{RpAE|BBE|BBE
Roou —C_— 0
THERMOSTATS @P_l(fﬁ) (ljb _@ TANK SENSOR
it PS
PUMP =
120 vac RELAY
POWER SUPPLY

5894

Note: This drawing is conceptual in nature and does not purport to address all design, installation or safety considerations. Additional safety and/or auxilliary
equipment may be needed. This diagram is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate
' ledge of pted industry practices for the equip t, p d and applications involved.

APPLICATION ECO-004 / ELECTRICAL

DESCRIPTION:
Multi-Zone Space Heating / Indirect DHW Heating

Space Heating Operation:

* Boiler temperature is maintained based on the selected heating curve (REF TEMP and OFFSET)
and inputs from the outdoor sensor (FA) and boiler sensor (FK).

* This application requires a multi-zone pump relay (not supplied by Buderus).

* 120v output from terminal 63 (PH-HK1) will energize the relay. However, the PH-HKI circuit is limited
toa Samp mﬂaximum load. Therefore, multi-pump applications require an additional source of 120v power
to the pump relay. Generally the #63 terminal is wired to the ZC terminal on the relay panel, however relay
circuitry can vary. Refer to wiring diagrams provided in this manual for specific manufacturer and model
of the relay being used. If the model being used is not listed, contact Buderus for assistance.

* Each zone pump is energized on a call for heat from its respective room thermostat. The end switch of
the relay panel is not used.

* Power to the pump relay shall be interrupted under the following conditions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint

* This application does not require a room sensor.

DHW Heating Operation:
¢ The tank sensor (FB) monitors domestic water temperature.
* 120v output from terminals 24 & 25 (PS) powers the DHW pump.

* During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH-HK1) is turned off.

* After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and 17
PH-HKI circuit will be turned on.
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APPLICATION ECO-005/ MECHANICAL

DESCRIPTION:
Multi-Zone Space Heating using Zone Valves (with constant circulation zone) / Indirect DHW Heating

Space Heating Operation:
« Boiler temperature is maintained based on the selected heating curve and inputs from the outdoor sensor
and indoor room sensor.
 During setback periods, the boiler temperature will be reduced based on the night setback setting on the
BF room sensor.
« Constant circulation zone (Z1): Zone valve will be powered open when the PH-HKL1 circuit ison.
* Additional zone valves will open on a call for heat from their respective room thermostats.
e The PH-HKUX circuit and space heating pump (PH) shall have continuous power with following exceptions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
4) Initial part of setback period
* This application requires a BF room sensor.

DHW Heating Operation:
« The boiler temperature rises on a call for DHW for fast recovery.
 The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut down.

 After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HK1 circuit will be turned on.
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Application Drawings 4

Control Wiring Terminals
120 VAC/10
! AMP MAX 5 AMP MAX—~5 AMP MAX— | — LOWVOLTAGE ———
WHITE | WHITE |ORANGE GREEN YELLOW/BLUE GREEN GREY | PURPLE BROWN| TAN GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW RECIRC ROOM | TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP PUMP PUMP SENSOR | SENSOR| SENSOR| SENSOR
ZM 1 Netz Si-Gerate Brenner Abgasuberwachung| PH-HK1 PS PWF
i NH| NH| NAH BF FB FK FA
4+ NL{+ NLj171819|+ 4 8 9 101112 *N1234+6163+2425+1314 1 211 2 12 12
HHBHHBEBHEBEBBEHSE EEEEERE I CEERE §B|RAE|[BB[8B
ROOM
THERMOSTATS _Cﬁ,)
TANK SENSOR
24 VAC =
TRANSFORMER —
@ ¥y @
@ ] ‘ © l ( @ J PH PS BFU
ZONE 1 ZONE 2 ZONE 3 ROOM
CONSTANT SENSOR
CIRCULATION
{REQUIRES BFU ROOM SENSOR)
Note: This drawing is conceptual in nature and does not purport to address all design, installation or safety considerations. Additional safety and/or auxilliary
quip t may be needed. This diagram is for reft use by officials, designers and licensed instaliers. It is expected that installers have an adequate
knowledge of pted industry practices for the equipment , procedures and applications involved.

APPLICATION ECO-005 / ELECTRICAL

DESCRIPTION:
Multi-Zone Space Heating using Zone Valves (with constant circulation zone) / Indirect DHW Heating

Space Heating Operation:
* Boiler temperature is maintained based on the selected heating curve (REF TEMP and OFFSET) and
inputs from the outdoor sensor (FA), boiler sensor (FK) and room sensor (BF).
* This application requires a 24 vac transformer to power zone valves (not supplied by Buderus).
Transformer must be sized per manufacturers instructions.

* 120v output from terminal 61 & 63 (PH-HK1) will provide power to both the space heating pump (PH)
and the 24 vac transformer.

¢ The constant circulation zone valve (Z1) will be powered directly from the transformer.
* Additional zone valves open on a call for heat from their respective thermostats. Zone valve end switches
are not used.
¢ The PH-HKI circuit and space heating pump (PH) shall have continuous power with the following
exceptions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
4) Initial part of setback period
* This application requires a room sensor for constant circulation.

DHW Heating Operation:
* The tank sensor (FB) monitors domestic water temperature.
* 120v output from terminals 24 & 25 (PS) powers the DHW pump.
e During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH-HK1) is turned off.

o After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HK]1 circuit will be turned on. 19
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APPLICATION ECO-006 / MECHANICAL

DESCRIPTION:
Multi-Zone Space Heating using Zone Valves / Indirect DHW Heating

Space Heating Operation:
« Boiler temperature is maintained based on the selected heating curve and input from the outdoor sensor.
 During setback periods, the boiler temperature will be reduced based on the DAY TEMP and NIGHT
TEMP settings on the Ecomatic control.
* All zones require a call for heat from their respective room thermostats to open zone valve and operate
space-heating pump (PH).
« All zone valves will close when the PH-HK?1 circuit is turned off.
e The PH-HKZ circuit shall have continuous power with the following exceptions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
* This application does not require a BF room sensor.

DHW Heating Operation:
 The boiler temperature rises on a call for DHW for fast recovery.
» The control powers the domestic pump (PS) and the heating circuit (PH-HKZ1) is shut down.
* After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down
and PH-HKZX circuit will be turned on.
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Application Drawings 4

Control Wiring Terminals

120 VAC / 10 AMP MAX

! 5 AMP MAX-1-5 AMP MAX-) |  ——— LOWVOLTAGE ——
WHITE | WHITE |[ORANGE GREEN YELLOW/BLUE GREEN GREY {PURPLE BROWN| TAN GREEN | BLUE
POWER| POWER | SAFETY pURNER FLUE GAS HEAT DHW | RECIRC ROOM | TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP PUMP PUMP SENSOR | SENSOR| SENSOR{ SENSOR
™M 1 Netz Si-Gerate renner Ab berwachung| PH-HK1 PS PWF

NH| NHl NH BF | FB | FK | FA
+ N L[+ NL[171819/+ 4 8 9 101112 N1 234 ool o sl 13 1a 1201 2]12]12
HBBEHBBHHBBHEHBEBHEH HEBBEBBERBERABIEAEAE BEB|RA|BH|BH

ROOM 24 VAC
Ts7ATS | & TRANSFORMER _ﬁ)
TANK SENSOR

H— | -0
-]
s
ZONE 1 ZONE 2 ZONE3 Ps
Dew
PUMP

PH RELAY

Note:  This drawing is conceptual in nature and does not purport o address all design, installation or safety considerations. Additional safety and/or auxilliary
quip may be ded. This diagram is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate
knowledge of pted industry practices for the equipment , procedures and applications involved.

APPLICATION ECO-006 / ELECTRICAL

DESCRIPTION:
Multi-Zone Space Heating using Zone Valves / Indirect DHW Heating

Space Heating Operation:
* Boiler temperature is maintained based on the selected heating curve (REF TEMP and OFFSET) and
inputs from the outdoor sensor (FA) and boiler sensor (FK).
* This application requires a 24 vac transformer to power zone valves (not supplied by Buderus). Transformer
must be sized per manufacturers instructions.
* This application requires a pump-switching relay (not supplied by Buderus).
* 120v output from terminal 61 & 63 (PH-HK1) will provide power to both the space heating pump relay
and the 24 vac transformer.
e Zone valves will open on a call for heat from their respective room thermostats. Zone valve end switches will
pull in pump relay to operate space-heating pump (PH).
¢ The PH-HKI circuit shall have continuous power with the following exceptions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
* This application does not require a room sensor.

DHW Heating Operation:
* The tank sensor (FB) monitors domestic water temperature.
* 120v output from terminals 24 & 25 (PS) powers the DHW pump.
* Duringa call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH-HK1) is turned off.

* After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down
and PH-HKI circuit will be turned on. 21
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APPLICATION ECO-007 / MECHANICAL

DESCRIPTION:
Multi-Zone Space Heating using Zone Valves (single system pump) / Indirect DHW Heating

Space Heating Operation:

« Boiler temperature is maintained based on the selected heating curve and input from the outdoor sensor.

» During setback periods, the boiler temperature will be reduced based on the DAY TEMP and NIGHT
TEMP settings on the Ecomatic control.

« All zones require a call for heat from their respective room thermostats to open zone valve and operate
system pump (PH).
* All space heating zone valves will close when the PH-HKX circuit is turned off.
e The PH-HKZ1 circuit shall have continuous power with following exceptions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
* This application does not require a BF room sensor.

DHW Heating Operation:
 The boiler temperature rises on a call for DHW for fast recovery.
 The control powers the domestic circuit (PS) and the heating circuit (PH-HK1) is shut down.

« After the DHW recharging and intelligent purge cycle is completed, the PS circuit will be shut down
and PH-HKZ circuit will be turned on.

« Although this is a common zone controlling method, Buderus Hydronic Systems does not recommend
22 this application with an Ecomatic control.



Application Drawings 4

Control Wiring Terminals
120 VAC / 10 AMP MAX
| ['5 AMP MAX—T-5 AMP MAX 1 — LOWVOLTAGE —
.| WHITE | WHITE |ORANGE - GREEN YELLOW/BLUE GREEN GREY | PURPLE BROWN] TAN GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW RECIRC ROOM| TANK |BOILER [OUTDOOR
OUTPUT| INPUT | LIMIT , PUMP PUMP PUMP SENSOR| SENSOR | SENSOR| SENSOR
M1 Netz Si-Gerate Bl Ab: b LPH-HK1 PS PWF
N H N H N H BF fB FK FA
+ NL{+ NL[171818{+ 4 B8 9 101112 *N1234+6169-¥2425+1314 1 211 2 12 12
BEBEEBEEBEEEEEEEE PEEHEEBEEBRBERBEEB Be|np|BBE|BB
R —C—
TRANSFORMER
TANK SENSOR
K4 —¢
(;?;l [ |
o ZONE1 (DHW)
ZONE 2 ZONE3
@-—% @;——- 120 VAC POWER SUPPLY
PUMP
P1 RELAY
Note: This drawing is conceptual in nature and does not purport to address all design, installation or safety considerations. Additional safety and/or auxilliary
equipment may be needed. This diagram is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate
K ledge of pted industry practices for the equipment , procedures and applications involved.

APPLICATION ECO-007 / ELECTRICAL

DESCRIPTION:
Multi-Zone Space Heating using Zone Valves (single system pump) / Indirect DHW Heating

Space Heating Operation:
* Boiler temperature is maintained based on the selected heating curve (REF TEMP and OFFSET) and
inputs from the outdoor sensor (FA) and boiler sensor (FK).
* This application requires two 24 vac transformers to power zone valves (not supplied by Buderus).
Transformers must be sized per manufacturers instructions.
* This application requires a pump-switching relay (not supplied by Buderus).
* 120v output from rerminal 61 & 63 (PH-HKI1) will provide power to both the space heating pump
relay and a 24 vac transformer for space heating zone valves.
* 120v power source must be provided for pump relay (do no wire pump relay to PH-HKI1 circuit).
* Zone valves will open on a call for heat from their respective room thermostats. Zone valve end switches
will pull in the pump relay to operate system pump (P1).
* The PH-HKI circuit shall have continuous power with the following exceptions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
* This application does not require a room sensor.

DHW Heating Operation:
* The tank sensor (FB) monitors domestic water temperature.
* 120v output from terminals 24 & 25 (PS) will provide power to transformer for DHW zone valve.
The transformer will directly power open DHW zone valve (Z1) and the end switch will pull in the
system pump (P1).
* During a call for DHW production the domestic circuit (PS) is turned on and the space-heating circuit
(PH-HK1) is turned off.

* After the DHW recharging and intelligent purge cycle is completed, the PS circuit will be shut down 23
and PH-HKI circuit will be turned on.
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Application Drawings 4

APPLICATION ECO-008/ MECHANICAL

DESCRIPTION:

Multi-Zone High Temp Space Heating / Radiant Floor Heating with FM241 module and Motorized Mixing
Valve / Indirect DHW Heating

Space Heating Operation:
HK1 circuit (high temperature)
« Boiler temperature is maintained based on the selected heating curve and input from the outdoor sensor.
* During setback periods, the boiler temperature will be reduced based on the DAY TEMP and NIGHT
TEMP settings on the Ecomatic control.
« Space heating pumps require a multi-zone switching relay to operate on a call for heat from a room
thermostat.
e The PH-HKZ1 circuit shall be wired to the multi-zone pump relay to interrupt power to the space heating
pumps under the following conditions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
« This application does not require a room sensor for high temperature space heating.

HK2 circuit (mixed temperature)
« Mixed water temperature is maintained based on the selected heating curve and input from the outdoor
sensor (FA), supply sensor (FV) and room sensor.
 During setback periods, the boiler temperature will be reduced based on the night setback setting on the
room sensor.
* Power to the PH-HK2 circuit is turned off under the following conditions:
1) Initial part of night setback period
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
* This application requires a room sensor for radiant floor heating.

DHW Heating Operation:

* The boiler temperature rises on a call for DHW for fast recovery.

 The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut down.

e The PH-HK2 pump will continue to operate during the DHW cycle. The mixing valve can be set to either
continue normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Service
Manual for setting options)

« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HKZ circuit will be turned on.

25



Control Wiring Terminals
_ 120 VAC / 10 AMP MAX A W § R, | ——— LOWVOLTAGE 1 FM241 MODULE—
WHITE | WHITE |ORANGE GREEN YELLOWBLUE | GREEN | GREY |PURPLE | [BROWN| TAN | GREEN | BLUE BROWN | LT.6ROW| BROWN | BROWN
POWER] POWER | SAFETY BURNER FLUE GAS HEAT | OHW | RECIRC| | ROOM| TANK |BOILER |OUTDOOR ROOM |SUPPLY| = MIXING HEAT
OUTPUT| INPUT | LIMIT PUMP | PUMP | PUMP | |SENSOR|SENSOR| SENSOR| SENSOR SENSOR | SENSCR|  VALVE PUMP
ZM 1 Netz Si-Gerale Brenner Abgasuberwachung] PH-HK1 PS PWF SH-HK2 PH-HIR2
NH| NH| NH BF FB | FK FA BF v oc| NH
+ NL[+ N L7181+ 4 8 9101112 t N1 234 gieale2eas|erara] |1 2]12[12]12 12| 12[+ 4143 4]4 6163
BEBEEBEBEBABABEBEAEEB BEE8B8BBBEBHAEBRAEBEBH| |[BE|RB|BB|EAB BRBE|BABABBIBHR
mezowq>4m rﬂ SUPPLY SENSOR
m TANK SENSOR
) (YT W
ol = PUMP O
S - RELAY BFY
O I N ) ROOM
n H POWER SUPPLY [Oodi oS SENSOR
LK ] ~
S
Y < |
Q
o O P4
m - P1 CONSTANT CIRCULATION
= =
O W
ey H Note: This drawing is conceptual in nature and does not purport to address all design, installation or safety considerations. Additional safety and/or auxilliary
Q. (B equipment may be needed. This diagram is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate
MH. M knowledge of accepted industry practices for the equipment , procedures and applications involved.
4
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Application Drawings 4

APPLICATION ECO-008/ELECTRICAL

DESCRIPTION:
Multi-Zone High Temp Zone Space Heating / Radiant Floor Heating with FM241 and Motorized Mixing
Valve / Indirect DHW Heating

Space Heating Operation:
HKZ1 circuit (high temperature)

* Boiler temperature is maintained based on the selected heating curve (REF TEMP 1 and OFFSET 1)
and inputs from the outdoor sensor (FA) and boiler sensor (FK).

 This application requires a multi-zone pump relay (not supplied by Buderus).

» 120v output from terminal 63 (PH-HKZ1) will energize the relay. However, the PH-HKZ1 circuit is limited
to a5 amp maximum load. Therefore, multi-pump applications require an additional source of 120v power
to the pump relay. Generally the #63 terminal is wired to the ZC terminal on the relay panel, however relay
circuitry can vary. Refer to wiring diagrams provided in this manual for specific manufacturer and model of
the relay being used. If the model being used is not listed, contact Buderus for assistance.

» Each zone pump is energized on a call for heat from its respective room thermostat. The end switch of the
relay panel is not used.

 Power to the pump relay shall be interrupted under the following conditions:

1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
» Thisapplication does not require a room sensor for high temperature space heating.

HK2 circuit (mixed temperature)
« Mixed water temperature is maintained based on the selected heating curve (REF TEMP 2 and OFFSET 2)
and inputs from the outdoor sensor (FA), supply sensor (FV) and room sensor (BF).
 120v output from terminal 61 & 63 (PH-HK2) provide power to pump P4. The PH-HK2 circuit is limited
to a2 amp maximum draw. Itis important that the amp rating of the pump be verified to ensure that the
circuit is not overloaded. Use an isolation relay if max amp rating is exceeded.
« This application requires a BF room sensor for radiant floor heating.

DHW Heating Operation:

 The tank sensor (FB) monitors domestic water temperature.

* 120v output from terminals 24 & 25 (PS) powers the DHW pump.

* During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH-HK1) is turned off.

 After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HKZ1 circuit will be turned on.

« During the DHW cycle the PH-HK2 circuit remains on. The mixing valve can be set to either continue
normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Service Manual
for setting options)
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Application Drawings 4

APPLICATION ECO-009/ MECHANICAL

DESCRIPTION:

Multi-Zone High Temp Space Heating / Radiant Floor Heating with FM241 module and Motorized Mixing
Valve (no constant circulation zones) / Indirect DHW Heating

Space Heating Operation:
HKZ1 circuit (high temperature)
« Boiler temperature is maintained based on the selected heating curve and input from the outdoor sensor.
 During setback periods, the boiler temperature will be reduced based on the DAY TEMP 1 and NIGHT
TEMP 2 settings on the Ecomatic.
« Space heating pumps require a multi-zone switching relay to operate on a call for heat from a room
thermostat.
» The PH-HKZ1 circuit shall be wired to the multi-zone pump relay to interrupt power to the space heating
pumps under the following conditions:
1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
« This application does not require a room sensor for high temperature space heating.

HK2 circuit (mixed temperature)
» Mixed water temperature is maintained based on the selected heating curve and input from the outdoor
sensor (FA) and supply sensor (FV).
* During setback periods, the boiler temperature will be reduced based on the DAY TEMP 2 and NIGHT
TEMP 2 settings on the Ecomatic.
» The PH-HK2 circuit requires a pump switching relay to operate pump P4 on call for heat from a room
thermostat.
 Power to the PH-HK2 circuit is turned off under the following conditions:
1) Initial part of night setback period
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
* This application does not require a room sensor for radiant floor heating.

DHW Heating Operation:

* The boiler temperature rises on a call for DHW for fast recovery.

« The control powers the domestic pump (PS) and the heating circuit (PH-HKZ1) is shut down.

e The PH-HK2 pump will continue to operate during the DHW cycle. The mixing valve can be set to either
continue normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Service
Manual for setting options)

« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HK1 circuit will be turned on.
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APPLICATION ECO-009 / ELECTRICAL

Control Wiring Terminals

I 120 VAC/ 10 AMP MAX pPy—— ] ——— LOWVOLTAGE r FM241 MODULE —
WHITE | WHITE JORANGE GREEN YELLOWSBLUE | GREEN | GREY |PURPLE | [BROWN] TAN | GREEN | BLUE BROWN |.R0M| BROWN | BROWN
POWER| POWER | SAFETY BURNER FLUE GAS HEAT | DHW | RECRC| | ROOM| TANK | BOLER [oUTDOOR ROOM |SUPPLY| MIXING | HEAT
outrut| INPUT | LMIT PUMP | PUMP | PUMP | |sENsoR|sensor| sensor| sensor|  |sensor|sensor| VALVE | pump
M1 | Nez | SiGemia|  Brenner Abgasiberwachung] PHHKI | PS | PWF Sz | PR

N H N H N H BF FB FK FA BF Fv 0o C N H
+ NL+ NLA718194 4 8 9 101112 + N1 2343, gieale2a25/v 1314 |1 21 2] 1 2} 12 1 212+ 4143 1446163
gEgBBEB8EBBEBEEB8884H mmmmmmmmm:m BgB8H BEB|ARA|BBIEE BB|RB[EBBAHBAR
ROOM rﬂ Alﬂ
THERMOSTATS SUPPLY SENSOR
TANK SENSOR
ROOM
THERMOSTAT

LA —
POWER SUPPLY

P1 P2 P3

PS

)—a &

P4

&

i

PUMP
RELAY

Note: This drawing is conceptual in nature and does not purport to address all design, installation or safety considerations. Additional safety and/or auxilliary
equipment may be needed. This diagram is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate
knowledge of accepted industry practices for the equipment, procedures and applications involved.
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Application Drawings 4

APPLICATION ECO-009/ELECTRICAL

DESCRIPTION:
Multi-Zone High Temp Zone Space Heating / Radiant Floor Heating with FM241 and Motorized Mixing Valve
(no constant circulation zones) / Indirect DHW Heating

Space Heating Operation:
HKZ1 circuit (high temperature)

* Boiler temperature is maintained based on the selected heating curve (REF TEMP 1 and OFFSET 1)
and inputs from the outdoor sensor (FA) and boiler sensor (FK).

 This application requires a multi-zone pump relay (not supplied by Buderus).

* 120v output from terminal 63 (PH-HKZ1) will energize the relay. However, the PH-HKZ1 circuit is limited
to a5 amp maximum load. Therefore, multi-pump applications require an additional source of 120v power
to the pump relay. Generally the #63 terminal is wired to the ZC terminal on the relay panel, however relay
circuitry can vary. Refer to wiring diagrams provided in this manual for specific manufacturer and model of
the relay being used. If the model being used is not listed, contact Buderus for assistance.

 Each zone pump is energized on a call for heat from its respective room thermostat. The end switch of the
relay panel is not used.

 Power to the pump relay shall be interrupted under the following conditions:

1) DHW priority
2) Condensate protection
3) Outdoor temperature exceeds WWSD setpoint
* Thisapplication does not require a room sensor for high temperature space heating.

HK2 circuit (mixed temperature)
» Mixed water temperature is maintained based on the selected heating curve (REF TEMP 2 and OFFSET 2)
and inputs from the outdoor sensor (FA) and supply sensor (FV).
 120v output from terminals 61 & 63 (PH-HK2) provide power to pump relay. The PH-HK2 circuit is
limited toa 2 amp maximum draw. It is important to verify the total amp rating for this circuit. Use an
isolation relay if max amp rating is exceeded.
« This application does not require a room sensor for radiant floor heating.

DHW Heating Operation:

» The tank sensor (FB) monitors domestic water temperature.

* 120v output from terminals 24 & 25 (PS) powers the DHW pump.

 During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH-HKZ1) is turned off.

* After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HK1 circuit will be turned on.

 During the DHW cycle the PH-HK2 circuit remains on. The mixing valve can be set to either continue
normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Service Manual for
setting options)
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Application Drawings 4

APPLICATION ECO-010/ MECHANICAL

DESCRIPTION:
Multi-Zone Radiant Floor Heating with FM241 module and Motorized Mixing Valve / Indirect DHW Heating

Space Heating Operation:
HK1 circuit (high temperature)
» System pump PH shall run continuously with the following exception:
1) Condensate protection
2) Outdoor temperature exceeds WWSD setpoint
3) DHW priority
* The system pump may also shut down during the initial part of night setback period if a BF room sensor
is being used for high temperature space heating.

To simplify this application, it is being shown without high temperature space heating. Refer to previous
application diagrams for high temp heating.

HK2 circuit (mixed temperature)
» Water temperature is modulated based on the selected heating curve and input from the outdoor (FA) and
supply (FV) sensors.
 During setback periods, the water temperature can be reduced based on the DAY TEMP 2 and NIGHT
TEMP 2 settings.
* Space heating pumps (P1,P2,P3) require a multi-zone pump relay to operate on a call for heat from room
thermostats.
e The PH-HK2 circuit shall be wired to the multi-zone pump relay to interrupt power to the space heating
pumps under the following conditions:
1) Condensate protection
2) Outdoor temperature exceeds WWSD setpoint
* This application does not require a room sensor for radiant floor heating.

DHW Heating Operation:

* The boiler temperature rises on a call for DHW for fast recovery.

» The control powers the domestic pump (PS) and the heating circuit (PH-HKZ1) is shut down.

e The PH-HK?2 circuit will remain on during the DHW cycle. The mixing valve can be set to either continue
normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Service Manual for
setting options)

 After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HKX circuit will be turned on.
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Control Wiring Terminals
_ 120 VAC /10 AMP MAX

|5 AMP MAX, S AMP MAX, | T LOWVOLTAGE Vo FM241 MODULE —
WHITE | WHITE |ORANGE GREEN YELLOW/BLUE | GREEN | GREY |PURPLE | [BROWN| TAN | GREEN | BLUE BROWN|LT.BROM| BROWN | BROWN
POWER| POWER | SAFETY BURNER FLUE GAS HEAT | DHW | RECIRC | | ROOM| TANK |BOILER |OUTDOOR ROOM [SUPPLY| MIXING | HEAT.
OUTPUT| INPUT | LIMIT PUMP | PUMP | PUMP | |SENSOR| BENSOR| SENSOR| SENSOR SENSOR | SENSOR|  VALVE PUMP
ZM1 | Netz SkGerats Brenner Abgasuberwachungi PH-HK1 PS PWF SH-HK2 PH-HK2
NH| NH| NH BF | B FK FA BF m< oc| NH
+ NL{+ N L{171813)+ 4 8 9 101112 + N1 23 4|, ool o0 5le 13 14 12012014242 T 2 143 4als 61 83
I CEE R CEE R H8 880888 8 BE88| |[BEB|{A|BH[(HA 88 mm Ba
HIH SUPPLY SENSOR
TANK SENSOR
@ @ THERMOSTATS ﬁﬁ.ﬂ m_.v
PS
PH l-.-.
PUMP
120 vac | RELAY
POWER SUPPLY ol (A ex)]

@@@

APPLICATION ECO-010 / ELECTRICAL

Note: This drawing is concaptusl in nature and doss not purport to address all design, installation or safefy considerations. Additional safety and/or auxilliary equipment may be needed.
This diagram Is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate knowledge of accepted industry practices for the
equipment, procedures and applications involved.

4 Application Drawings
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Application Drawings 4

APPLICATION ECO-010/ ELECTRICAL

DESCRIPTION:
Radiant Floor Heating with FM241 and Motorized Mixing Valve / Indirect DHW Heating

Space Heating Operation:
HK1 circuit (high temperature)
* 120v output from terminals 61 & 63 (PH-HK1) provide power to the system pump (PH).

HK2 circuit (mixed temperature)

» Mixed water temperature is maintained based on the selected heating curve (REF TEMP 2 and OFFSET 2)
and inputs from the outdoor sensor (FA) and supply sensor (FV).

 This application requires a multi-zone pump relay (not supplied by Buderus).

* 120v output from terminal 63 (PH-HK2) will energize the relay. However, the PH-HK2 circuit is limited
to a2 amp maximum load. Therefore, multi-pump applications require an additional source of 120v power
to the pump relay. Generally the #63 terminal is wired to the ZC terminal on the relay panel, however relay
circuitry can vary. Refer to wiring diagrams provided in this manual for specific manufacturer and model of
the relay being used. If the model being used is not listed, contact Buderus for assistance.

 Each zone pump is energized on a call for heat from its respective room thermostat. The end switch of the
relay panel is not used.

 Power to the pump relay shall be interrupted under the following conditions:

1)Condensate protection
2)Outdoor temperature exceeds WWSD setpoint
 This application does not require a room sensor for radiant floor heating.

DHW Heating Operation:

* The tank sensor (FB) monitors domestic water temperature.

 120v output from terminals 24 & 25 (PS) powers the DHW pump.

* During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH-HK1) is turned off.

« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HK1 circuit will be turned on.

* During the DHW cycle the PH-HK2 circuit remains on. The mixing valve can be set to either continue
normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Service Manual for
setting options)

35



)
o
=
=
o
O
-
o
=
©
2
[=
Q
<
4
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Application Drawings 4

APPLICATION ECO-011/MECHANICAL

DESCRIPTION:

Multi-Zone Radiant Floor Heating (using zone valves) with FM241 module and Motorized Mixing Valve
/ Indirect DHW Heating

Space Heating Operation:
HK1 circuit (high temperature)
« System pump PH shall run continuously with the following exception:
1)Condensate protection
2)Outdoor temperature exceeds WWSD setpoint
3)DHW priority
* The system pump may also shut down during the initial part of night setback period if a BF room sensor
is being used for high temperature space heating.

« To simplify this application, it is being shown without high temperature space heating. Refer to previous
application diagrams for high temp heating.

HK2 circuit (mixed temperature)
» Water temperature is modulated based on the selected heating curve and input from the outdoor (FA) and
supply (FV) sensors.
« During setback periods, the water temperature can be reduced based on the DAY TEMP 2 and NIGHT
TEMP 2 settings.
« All zones require a call for heat from a room thermostat to open zone valve and operate space-heating pump
(PH-HK?2).
« Power to the PH-HK2 circuit shall be interrupted under the following conditions:
1)Condensate protection
2)Outdoor temperature exceeds WWSD setpoint
« This application does not require a room sensor for radiant floor heating.

DHW Heating Operation:

 The boiler temperature rises on a call for DHW for fast recovery.

* The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut down.

* The PH-HK2 circuit will remain on during the DHW cycle. The mixing valve can be set to either continue
normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Service Manual for
setting options)

« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HKZ1 circuit will be turned on.
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Control Wiring Terminals
_ 120 VAC / 10 ANP MAX

|5 AMP MAX ;5 AMP MAX | —— LOWVOLTAGE 1 r FM241 MODULE —
WHITE | WHITE JORANGE]  GREEN YELLOWBLUE | GREEN | GREY |PURPLE | [BROWN| TAN | GREEN | BLUE BROWN |LT.6P0MN| _BROWN | BROWN
POWER| POWER | SAFETY BURNER FLUE GAS HEAT | DHW | RECIRC| | ROOM| TANK |BOILER |OUTDOOR ROOM |SUPPLY| MIXING | HEAT
QUTPUT| INPUT | LIMIT PuMP | PuMP | PUMP | |sensor|sensom|sensor|sensor|  [sensom|sensor| vave | Pume
M 1 Netz Si-Gerste Brenner Abgasuberwachung| PH-HK1 PS PWF SH-HK2 PH-HK2
NH| N H| NH BF | FB | P | FA BF | FV oc| NH
+ NL+ NL[1718181+ 4 8 8 101112 YPN123 4 geafeaeslerana] |1 2]1 201 2)12 1 2| 12|+ 4143 44|+ 6163
R R CEEEEEL: ooeoooogpERAlea| |ea|ap|eeles| |ee|/apleeneEy
hﬂ SUPPLY SENSOR
TANK SENSOR
: ROOM
PH T-STATS
PS ? ? ?
«] (] D
24 VAC =
TRANSFORMER ZONE 1 ZONE 2 ZONE 3 [ fiTh
120 VAC IL — A

; L2
PH-HK2 PUMP
RELAY

Note: This drawing is conceptuel in nature and does nat purport to address all design, installation or safety considerations. Additional safety and/or auxilliary equipment may be needed.
This diagram is for reference use by officials, designers and licensed installers. It is expecied that installers have an adequate knowledge of accepted industry practices for the

4 Application Drawings

APPLICATION ECO-011 / ELECTRICAL

equipment, procedures and applications involved.
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Application Drawings 4

APPLICATION ECO-011/ELECTRICAL

DESCRIPTION:
Radiant Floor Heating (using zone valves) with FM241 and Motorized Mixing Valve / Indirect DHW Heating

Space Heating Operation:
HK1 circuit (high temperature)
« Boiler temperature is maintained based on the selected heating curve (REF TEMP 1 and OFFSET 1) and
inputs from the outdoor sensor (FA) and boiler sensor (FK).
« 120v output from terminals 61 & 63 (PH-HK1) provide power to the system pump (PH).

HK2 circuit (mixed temperature)
« Mixed water temperature is maintained based on the selected heating curve (REF TEMP 2 and OFFSET 2)
and inputs from the outdoor sensor (FA) and supply sensor (FV).
» Thisapplication requires a pump-switching relay (not supplied by Buderus).
 120v output from terminal 63 (PH-HK2) will energize the relay. The PH-HK2 circuit is limited to a 2
amp maximum load. It is important to verify the total amp rating for this circuit. Use an isolation relay
if max amp rating is exceeded.
 Zone valves require a 24 vac transformer (no supplied by Buderus). 120 vac power source must be provided
for transformer.
* Zone valves will open on a call for heat from their respective room thermostats. Zone valve end switched
will pull in the pump relay to operate pump (PH-HK2).
 Power to the PH-HK2 circuit shall be interrupted under the following conditions:
1)Condensate protection
2)Outdoor temperature exceeds WWSD setpoint
« This application does not require a room sensor for radiant floor heating.

DHW Heating Operation:

 The tank sensor (FB) monitors domestic water temperature.

* 120v output from terminals 24 & 25 (PS) powers the DHW pump.

 During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH-HKZ) is turned off.

* After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HK1 circuit will be turned on.

 During the DHW cycle the PH-HK?2 circuit remains on. The mixing valve can be set to either continue
normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Service Manual
for setting options)

39



n
o
=
=
©
| -
O
c
o
=
©
=
o
Q
<
4
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Application Drawings 4

APPLICATION ECO-012 / MECHANICAL

DESCRIPTION:
Two Temperature Multi-Zone Radiant Floor Heating with FM241 module and Motorized Mixing
Valve / Indirect DHW Heating

Space Heating Operation:
HKZ1 circuit (high temperature)
« System pump PH shall run continuously with the following exceptions:
1)Condensate protection
2)Outdoor temperature exceeds WWSD setpoint
3)DHW priority
» The system pump may also shut down during the initial part of night setback period if a BF room sensor
is being used for high temperature space heating.

To simplify this application, it is being shown without high temperature space heating. Refer to previous applica-
tion diagrams for high temp heating.

HK2 circuit (mixed temperature)
» Wiater temperature (1) is modulated based on the selected heating curve and input from the outdoor (FA)
and supply (FV) sensors.
 The 4-way mixing valve modulates mixed water temperature (1) based on the selected heating curve with
inputs from the supply sensor (FV) and the outdoor sensor (FA).
« The 3-way mixing valve is set manually and proportionately modulates water temperature based on the
supply temperature from the 4-way valve.
« Space heating pumps (P1,P2,P3) require a multi-zone pump relay to operate on a call for heat from room
thermostats.
» The PH-HK2 circuit shall be interrupted under the following conditions:
1)Condensate protection
2)Outdoor temperature exceeds WWSD setpoint
» Thisapplication does not require a room sensor for radiant floor heating.

DHW Heating Operation:

 The boiler temperature rises on a call for DHW for fast recovery.

* The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut down.

» The PH-HK?2 circuit will remain on during the DHW cycle. The mixing valve can be set to either
continue normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Service
Manual for setting options)

« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HKZ1 circuit will be turned on.
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Control Wiring Terminals

120 VAC /10 AMP MAX
[ 5 AMP MAX, 5 AN MAX ] ——— LOWVOLTAGE . FM241 MODULE —————
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M1 Netz SkGerate Brenner Abgasuberwachung PS PWF SH-HK2
N H| N H B | B | k| FA I Y o ¢
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APPLICATION ECO-012 / ELECTRICAL

Note: This drawing is conceptusl in nature and does nct purport to address all design, installation or safety considerations. Additional safety and/or auxilliary equipment may be needed.

This dlagram is for reference uss by officials, designers and licensed installers. it is expecied that installers have an adequate knowledge of accepted industry practices for the

| equipment, procedures and applications involved.

4 Application Drawings
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Application Drawings 4

APPLICATION ECO-012/ELECTRICAL

DESCRIPTION:
Two Temperature Multi-Zone Radiant Floor Heating with FM241 and Motorized Mixing
Valve / Indirect DHW Heating

Space Heating Operation:
HK1 circuit (high temperature)
* 120v output from terminals 61 & 63 (PH-HK1) provide power to the system pump (PH).

HK2 circuit (mixed temperature)

» Mixed water temperature (1) is maintained based on the selected heating curve (REF TEMP 2 and
OFFSET 2) and inputs from the outdoor sensor (FA) and supply sensor (FV). Mixed water temperature
(2) is proportionate to mixed temp (1).

 This application requires a multi-zone pump relay (not supplied by Buderus).

* 120v output from terminal 63 (PH-HK2) will energize the relay. The PH-HK2 circuit is limited to a 2 amp
maximum load. Therefore, multi-pump applications require an additional source of 120v power to the
pump relay. Generally the #63 terminal is wired to the ZC terminal on the relay panel, however relay
circuitry can vary. Refer to wiring diagrams provided in this manual for specific manufacturer and model
of the relay being used. If the model being used is not listed, contact Buderus for assistance.

 Each zone pump is energized on a call for heat from its respective room thermostat. The end switch of the
relay panel is not used.

 Power to the PH-HK2 circuit shall be interrupted under the following conditions:

1)Condensate protection
2)Outdoor temperature exceeds WWSD setpoint
« This application does not require a room sensor for radiant floor heating.

DHW Heating Operation:

* The tank sensor (FB) monitors domestic water temperature.

* 120v output from terminals 24 & 25 (PS) powers the DHW pump.

* During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH-HKZ1) is turned off.

* After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HK1 circuit will be turned on.

 During the DHW cycle the PH-HK?2 circuit remains on. The mixing valve can be set to either continue
normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Service Manual for
setting options)
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APPLICATION ECO-013/ MECHANICAL

DESCRIPTION:
Multi-Zone Space Heating with Primary/Secondary Piping / Indirect DHW Heating

Space Heating Operation:

« Boiler temperature is maintained based on the selected heating curve and input from the outdoor sensor.

 During setback periods, the boiler temperature will be reduced based on the DAY TEMP and NIGHT
TEMP settings on the Ecomatic control.

« Space heating pumps require a multi-zone switching relay to operate on a call for heat from a room
thermostat.

* Power to the PH-HKZ1 circuit shall be interrupted under the following conditions:
1)DHW priority
2)Condensate protection

3)Outdoor temperature exceeds WWSD setpoint
 This application does not require a room sensor.

Note: Standard primary/secondary piping practice requires a maximum spacing of 121

DHW Heating Operation:
* The boiler temperature rises on a call for DHW for fast recovery.
 The control powers the domestic pump (PS) and the heating circuit (PH-HKZ) is shut down.

 After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HK1 circuit will be turned on.
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Application Drawings 4

Control Wiring Terminals

I 120 VAC / 10 AMP MAX

5 ANP MAX 5 AMP MAX | — LOWVOLTAGE —
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APPLICATION ECO-013 / ELECTRICAL

DESCRIPTION:
Multi-Zone Zone Space Heating with Primary/Secondary Piping / Indirect DHW Heating

Space Heating Operation:
* Boiler temperature is maintained based on the selected heating curve (REF TEMP and OFFSET) and
inputs from the outdoor sensor (FA) and boiler sensor (FK).
¢ This application requires a multi-zone pump relay (not supplied by Buderus).
* 120v output from terminal 63 (PH-HK1) will energize the relay. However, the PH-HKI circuit is limited
toa 5 amp maximum load. Therefore, multi-pump applications require an additional source of 120v power
to the pump relay. Generally the #63 werminal is wired to the ZC terminal on the relay pancl, however rclay
circuitry can vary. Refer to wiring diagrams provided in this manual for specific manufacturer and model of
the relay being used. If the model being used is not listed, contact Buderus for assistance.
* Each zone pump is energized on a call for heat from its respective room thermostat. The end switch of the
relay panel is not used.
* 120v output from terminals 61& 63 (PH-HK1) will provide power to the primary pump (PH)
* Power to the PH-HKI circuit shall be interrupted under the following conditions:
1)DHW priority :
2)Condensate protection
3)Outdoor temperature exceeds WWSD serpoint

* This application does not require a room sensor.

DHW Heating Operation:
¢ The tank sensor (FB) monitors domestic water temperature.
* 120v output from terminals 24 & 25 (PS) powers the DHW pump.
* During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH-HK1) is turned off.

o After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH-HKI circuit will be turned on.
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APPLICATION ECO-014/ MECHANICAL

DESCRIPTION:
Parallel Boiler Piping using FM242 module / Indirect DHW Heating

Space Heating Operation:

» System temperature is maintained based on the selected heating curve and input from the outdoor sensor.

» During setback periods, the boiler temperature will be reduced based on the DAY TEMP and NIGHT
TEMP settings on the Ecomatic control.

* Power to the PH circuit shall be interrupted under the following exceptions:
1)DHW priority
2)Condensate protection
3)Outdoor temperature exceeds WWSD setpoint

DHW Heating Operation:
 The system temperature rises on a call for DHW for fast recovery.
 The control powers the domestic pump (PS) and the heating circuit (PH) is shut down.

« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH circuit will be turned on.

Notes: 1) Boilers shall be piped in areverse return arrangement to ensure equal flow through each boiler.

2) A small thermal bypass shall be installed immediately after the FK supply sensor in order to create flow
past the sensor when the system pump (PH) is off.
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Application Drawings 4

Control Wiring Terminals
r 120 VAC / 10 AMP MAX AP MAX. 5 AP NA, ] ——— LOWVOLTAGE —— — FM242 MODULE —
WHITE | WHITE |ORANGE| GREEN YELLOWBLUE | GREEN | GREY [PURPLE BROWN| TAN | GREEN | BLUE WHITE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT | DHW | RECIRC ROOM | TANK | BOILER [OUTDOOR
OUTPUT| INPUT | LIMIT PUMP | PUMP | PUMP SENSOR| SENSOR| SENSOR| SENSOR STAGING MODULE
ZM1_| Netz | SiGerste Brenner Abgas gj PH-HK1 [ PWF
N H N H N H BF FB FK FA
+ NLj+ NLj171819[+ 4 8 9 101112 v N 123 4] eeals o4 2504 13 14 1201201 2|12 8 I 38 B
BBBBEOREBEEEEBEBEEAA BB H80 88 B 8E8H8| |BB|RBE[(BBH|BAH 8 B 8 8
REFER TO SERVICE MANUAL
FOR WIRING OF STAGE 2 BURNER
TANK SENSOR
PH PS
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APPLICATION ECO-014 / ELECTRICAL

DESCRIPTION:
2-stage boiler operation / Parallel Piping / Indirect DHW Heating

Space Heating Operation:
* System temperature is maintained based on the selected heating curve (REF TEMP and OFFSET) and
inputs from the outdoor sensor (FA) and supply sensor (FK).
* This application requires optional staging module FM242.
* The control will stage either one or two boilers to maintain the desired set point. Refer to control Service
Manual for wiring information for burners.
* 120v output from terminals 61 & 63 (PH-HK1) provides power to system pump (PH).
* Power to the PH-HKI circuit shall be interrupted under the following conditions:
1)DHW priority
1)Condensate protection
1)Outdoor temperature exceeds WWSD setpoint

DHW Heating Operation:
* The tank sensor (FB) monitors domestic water temperaturc.
* 120v output from terminals 24 & 25 (PS) powers the DHW pump.
* During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH) is turned off.

* After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH circuit will be turned on.
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APPLICATION ECO-015/ MECHANICAL

DESCRIPTION:
Dual Boiler / Primary/Secondary Boiler Piping using FM242 module / Indirect DHW Heating

Space Heating Operation:
e The primary loop temperature is maintained based on the selected heating curve and input from the
outdoor sensor.
 During setback periods, the system temperature will be reduced based on the DAY TEMP and NIGHT
TEMP settings on the Buderus control.
* Boiler pumps (P1, P2) shall be wired to the Honeywell L8148 aquastat and will operate on a demand signal
from the Ecomatic control.
e The primary pump (PH) shall be powered continuously with the following exceptions:
1)DHW priority
2)Condensate protection
3)Outdoor temperature exceeds WWSD setpoint

DHW Heating Operation:
» The system temperature rises on a call for DHW for fast recovery.
« The control powers the domestic pump (PS) and the heating circuit (PH) is shut down.

« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and
PH circuit will be turned on.

Notes: 1) Boilers shall be piped in primary/secondary arrangement with a recommended spacing of 4 pipe
diameters with a maximum of 127 between the supply and return to the primary loop.
2) A small thermal bypass shall be installed immediately after the FK supply sensor in order to create flow
48 past the sensor when the system pump (PH) is off.



Application Drawings 4

Control Wiring Terminals
l 120 VAC / 10 AMP MAX

15 AMP MAX 5 AMP MAX, ] ——— LOWVOLTAGE —— — FM242MODULE —
WHITE | WHITE |G GREEN YELLOWBLUE | GREEN | GREV |PURPLE | [BROWN| TAN | GREEN| BLUE WHITE
POWER| POWER | SAFETY BURNER FLUE GAS HeAT | DHW | RECIRC| | RooM| TANK [BOKER
outPuT| WPUT | LMIT pump | Punr | PumP | | SENSOR| SENSOR| SENSOR| SENSOR STAGING MODULE
241 | Netz_ | S-Gerata Brenner PHHKI | PS_| PWF

NH| NH| NH BF | B | K | FA
$NLIENLI718191+ 4 8 9 101112 N1 2348, gigsleanasleane] |1 21 2|12][12 % 37 38 39
BEEBEHEBBEBEBRBERAR EEREEELE B BH B BB|REBE[(BEB|{BAB B BB

J- =0

PH Ps
] J
B :
@—% @—@
L8148 L8148

P1 P2
mmmmmmmn-mmmmmmmmumm i orsahly Addmaladatylnd/ar-uxnlharyoqumemnuybomdod
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APPLICATION ECO-015 / ELECTRICAL

DESCRIPTION:
2-stage boiler operation using FM242 module / Primary-Secondary Piping / Indirect DHW Heating

Space Heating Operation:
* Primary loop temperature is maintained based on the selected heating curve (REF TEMP and OFFSET)
and inputs from the outdoor sensor (FA) and supply sensor (FK).
* This application requires optional staging module FM242.
* The control will stage either one or two boilers to maintain the desired set point. Refer to control Service
Manual for wiring information for burners.
* This electrical diagram addresses only boilers using an operating aquastat/relay with a pump circuit
(ex: Honeywell L8148). Both boilers require an L8148 operating control. If this type of aquastat is not
being used, please contact Buderus for assistance.
* Boiler pumps (P1 and P2) shall be wired to the L8148 control and will operate on a heat demand signal
from the Buderus control.
* 120v output from terminals 61 & 63 (PH-HK1) provides power to system pump (PH).
¢ Power to the PH-HKI1 circuit shall be interrupted under the following conditions:
1)DHW priority
2)Condensate protection
3)Outdoor temperature exceeds WWSD setpoint

DHW Heating Operation:
* The tank sensor (FB) monitors domestic water temperature.
* 120v output from terminals 24 & 25 (PS) powers the DHW pump.
* During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH) is turned off.

« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down
and PH circuit will be turned on. 49
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APPLICATION ECO-016 / MECHANICAL

DESCRIPTION:
Indirect DHW Heating with Multiple Tanks (Parallel Piping)

Space Heating Operation:
Refer to previous application drawings for information on space heating.

DHW HEATING:
Piping:
« Itisimportant that the tanks be piped in a reverse return arrangement on both the boiler side and the
domestic water side. This will ensure equal flow through each tank allowing DHW to draw down and
recharge at the same rate.

* Itis recommended that each tank have its own pump.
« Install a flow check valve on the common supply piping.

Operation:
 The boiler temperature rises on a call for DHW for fast recovery.
 The control powers the domestic pumps P1, P1, P3 and the heating circuit (PH) is shut down.

 After the DHW recharging and intelligent purge cycle is completed, the DHW pump circuit (PS) will
be shut down and PH circuit will be turned on.
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Application Drawings 4

Control Wiring Terminals

120 VAC/ 10 AMP MAX
l [~5AMP MAX T~ 5 AMP MAX—) | —— LOWVOLTAGE —
WHITE | WHITE |ORANGE GREEN YELLOW/BLUE GREEN GREY | PURPLE BROWN| TAN GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW RECIRC ROOM| TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP PUMP PUMP SENSOR | SENSOR| SENSOR| SENSOR
ZM 1 Netz Si-Gerate Brenner Abgasuberwachung| PH-HK1 PS PWF
N H N H N H BF FB FK FA
+ + +
NL N L|17 18 19 4 8 9 101112 *N1234+6163+2425+1314 12 12 1 2 12
EEBEBHEEBHEBEBEEERBEH BEBEHBEEBBBBERAIBEBA BB|RA|(EB|[BB
ISOLATION RELAY IS NOT REQUIRED IF TOTAL _ﬁ
DRAW DOES NOT EXCEED 5§ AMPS
TANK SENSOR

120V ISOLATION RELAY

L 120vac

s .

Note:  This drawing is conceptual in nature and does not purport to address all design, installation or safety considerations. Additional safety and/or auxilliary
equipment may be needed. This diagram is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate
knowledge of accepted industry practices for the equipment , procedures and applications invoived.

APPLICATION ECO-016 / ELECTRICAL

DESCRIPTION:
Indirect DHW Heating with Multiple Tanks (Parallel Piping)

Space Heating Operation:

* Refer to previous application drawings for information on space heating,

DHW Heating Operation:
* The tank sensor (FB) monitors domestic water temperature.
FB tank sensor can be located in any one of the DHW tanks.
120v output from terminals 24 & 25 (PS) provides power for the DHW circuit.
120v isolation relay will be required if the total draw exceeds 5 amps.

During a call for DHW production the domestic circuit (PS) is turned on and the space-heating
circuit (PH) is turned off.

* After the DHW recharging and intelligent purge cycle is completed, the PS circuit will be shut down

and PH circuit will be turned on.
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APPLICATION ECO-017/ MECHANICAL

DESCRIPTION:
Indirect DHW Heating with Two Tanks (Priority Load)

Space Heating Operation:
« Refer to previous application drawings for information on space heating.

DHW HEATING:
* Piping:
* This piping arrangement allows the tanks to be remotely located.
* Tanks can maintain different temperatures with one tank having priority.
 Each tank must have its own pump.
* Install a flow check for each tank.

Operation:
 The boiler temperature rises on a call for DHW for fast recovery.
» The control powers the domestic pump P1 or P2 and the heating circuit (PH) is shut down.
 Tank #1 must recharge within 30 minutes or the control will go back to space heating and display a
DHW ERROR.

« After the DHW recharging and intelligent purge cycle is completed, the DHW pump circuit (PS) will
be shut down and PH circuit will be turned on.



Application Drawings 4

Control Wiring Terminails
l 120 VAC / 10 AMP MAX P l ——— LOW VOLTAGE ——
WHITE { WHITE |ORANGE GREEN YELLOW/BLUE GREEN | GREY | PURPLE BROWN| TAN |GREEN| BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW | RECIRC ROOM | TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP PUMP PUMP ISENSOR|SENSOR| SENSORISENSOR
M1 Netz Si-Gerate Brenner Ab b hung| PH-HK1 PS PWF
N H N H N H BF FB FK FA
+ NL{+ NLj{171819/+ 4 8 9 101112 *N1234+6163+2425+1314 12112012 12
OBEBBEBEEBEBEEEEREAR BHEHEBBBEEBEB BB B BB|Bg{EB|BA8
8K OHM RESISTOR
e AVAVAVAVA ey )
N
J
120VAC N e
- POWER SOURCE L—
N @ 1 ECOMATIC
P2 P1 9%
DHW TANK #1 2
(PRIORITY) ﬁ
| —
SENSOR <84 351'1'0130
oe so'rom
120VAC DEGREES F
2V HBWIRE GOLDLINE SP-30D PRIORITY CONTROL
Note: ﬂnsdmﬁngtaconcoplualhnnfwuanddoeanolpmpoﬂtondﬂruaaﬂde&gnMmamycmmm&Admqum:uﬂwWMybon
This diagram Is for reference use by officials, dodgmmandliconudmmllon.msoxpododmmmknhawan deq of ipted industry p for the
equipment , procedures and applications involved.

APPLICATION ECO-017 / ELECTRICAL

DESCRIPTION:

Indirect DHW Heating with Two Tanks (Priority Load)

Space Heating Operation:

* Refer to previous application drawings for information on space heating.

DHW Heating Operation:

* One (1) Goldline SP-30D (or equal) priority aquastat is required for this application.

* (SP-30D control is available through

Buderus)

* One 8K to 10K OHM resistor is required. (Not supplied by Buderus)

* The SP-30D tank sensor monitors domestic water temperature in tank #1.

* The tank sensor (FB) monitors domestic water temperature in tank #2.

* Both tanks will have priority over space heating. Tank #1 will have priority over tank #2.

* Due to a freeze protection feature in the Buderus reset control, tank #1 must recharge within 30
minutes or the system will go back to space heating and display a DHW error message.

* 120v output from terminals 24 8 25 (PS) provides power for the DHW pump(s).

* Provide 120v power to SP-30D control.

* During a call for DHW production the domestic circuit (PS) is turned on and the space-heating

circuit (PH) is turned off.

* After the DHW recharging and intelligent purge cycle is completed, the PS circuit will be shut
down and PH circuit will be turned on.

53



7p)
o
=
=
o
O
c
o
=
©
=
[=
Q
<
4

APPLICATION ECO-018/ MECHANICAL

P1 lhmu

-IFE%*.?L;}
HO—~—

RN
AR
oy
— fo—

&

Fa

o

have an sdeguate knowledge of acceptad induslry practices for the oquipmant , procedures and applications invoivad.

Naote: This drawing is conceptual in nature snd doss not purport 1o address il design, instafation or safely considerations, Addilonal salety andior
fuxiligry equipment may bo needed, This diBgram iz fov refersnce use by oficlalz, desigrars and Nesnzed fnsteliors. It (s axpected hal inataliers

—_— e —

54



Application Drawings 4

APPLICATION ECO-018/ MECHANICAL

DESCRIPTION:
Multi-Zone Space Heating / On-demand High Temp Heating / Indirect DHW Heating

Space Heating Operation:
« Boiler temperature is maintained based on the selected heating curve and input from the outdoor
sensor.
« Boiler will run to high limit on call from on-demand heat zone.
 During setback periods, the boiler temperature will be reduced based on the DAY TEMP and
NIGHT TEMP settings on the Ecomatic control.
 Space heating pumps require a multi-zone switching relay to operate on a call for heat from a
room thermostat.
» On-demand zone requires a separate switching relay in order to fire the boiler on a call for heat.
* Power to the PH-HK1 circuit shall be interrupted under the following conditions:
1)DHW priority
2)Condensate protection
3)Outdoor temperature exceeds WWSD setpoint

Note - As shown, the on-demand zone is interrupted during DHW priority, WWSD and condensate
protection. For year round, 24-hour operation of the on-demand zones, disconnect the PH-HK1
connection from ZC on the pump relay. This will allow the on-demand zone to operate during
DHW recharging cycles. Consideration to boiler sizing must be given.

DHW Heating Operation:
* The boiler temperature rises on a call for DHW for fast recovery.
« The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut down.
« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut
down and PH-HKZ1 circuit will be turned on.
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APPLICATION ECO-018 / ELECTRICAL

Control Wiring Terminals

120 VAC/ 10 AMP
_ C110 AP MAX I |~ LOWVOLTAGE —
WHITE | WHITE [ORANGE GREEN YELLOW/BLUE GREEN GREY | PURPLE BROWN| TAN GREEN BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW RECIRC ROOM | TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP PUMP PUMP SENSOR | SENSOR| SENSOR| SENSOR
ZM1 Netz Si-Gerale Brenner Abgasuberwachung| PH-HK1 PS PWF
N H N H N H BF FB FK FA
+ NL|+ NL[171819/+ 4 8 9 1011 12 + N1 23 4| ool el 13 s s al1 2l 12l 12
mmmmmmmmmmﬁmmm:uﬁ BEBEBHBBHEABEIH Ebmmm BEH RBE|BH|BH
| [
| |
]
]
i AQUASTAT OR ROOM TANK SENSOR
\\ / THERMOSTAT T-STATS
BBk @ . iliauy ANTAYTET s
5 PUMP — PUMP
C RELAY #2 & %2 RELAY #1 PS
120 vac 1@ e e 120 vac
Be B
mu. (%] a2 m__.._ @5 @ @ @
L8148 AQUASTAT RELAY

GAS OR OIL

P3

Note: This drawing is conceptual in nature and does not purport to address all qou.n:. installation or um&?oo:@%ﬂ:gm. Additional safety and/or auxilliary
equipment may be needed. This diagram is for reference use by officiels, designers and licensed installers. It is expected that installers have an adequate
knowledge of accepted industry practices for the equipment , procedures and applications involved.
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Application Drawings 4

APPLICATION ECO-018/ELECTRICAL

DESCRIPTION:
Multi-zone Space Heating / On-demand High Temp Heating / Indirect DHW Heating

Space Heating Operation:

« Boiler temperature is maintained based on the selected heating curve (REF TEMP and OFFSET) and
inputs from the outdoor sensor (FA) and boiler sensor (FK).

« Boiler will run to limit set on L8148 aquastat on a call for heat from on-demand zone(s).

« This application requires a multi-zone pump relay (not supplied by Buderus). The on-demand zone
also requires a separate pump relay to fire the boiler on a call for heat. When using a heat exchanger as
shown, pumps P3 and P4 must run simultaneously. The demand signal from the on-demand zone(s)
(aquastat, thermostat or end switch) must be wired to turn both pumps on.

* 120v output from terminal 63 (PH-HKZ1) will energize pump relay #1. However, the PH-HKZ1 circuit
is limited to a 5 amp maximum load. Therefore, multi-pump applications require an additional source
of 120v power to the pump relay. Generally the #63 terminal is wired to the ZC terminal on the relay
panel, however relay circuitry can vary. Refer to wiring diagrams provided in this manual for specific
manufacturer and model of the relay being used. If the model being used is not listed, contact Buderus
for assistance.

» Each zone pump is energized on a call for heat from its respective room thermostat. The end switch of
relay panel #1 is not used for regular space heating zones. The end switch of the on-demand zone(s)
relay (#2) is wired to T / TV on the L8148 aquastat.

 Power to the pump relay #1shall be interrupted under the following conditions:

1)DHW priority
2)Condensate protection
3)Outdoor temperature exceeds WWSD setpoint

« For year round, 24-hour operation of the on-demand zone(s), do not connect the PH-HK1 to ZC
on pump relay #2.

 Inorder to use a room sensor with this type of application, a standard room thermostat must also
be used in the same zone in order to prevent overheating when the on-demand zone is calling.

DHW Heating Operation:
* The tank sensor (FB) monitors domestic water temperature.
 120v output from terminals 24 & 25 (PS) powers the DHW pump.
 During a call for DHW production the domestic pump (PS) is turned on and the space-heating circuit
(PH-HK1) is turned off.

« After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down
and PH-HK1 circuit will be turned on.
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5 Burner/Boiler Wiring

64

Drawing
Number

BHS WDECO.1
BHSWDECO.2

BHSWDECO.4
BHS WDECO.9
BHSWDECO.5
BHS WDECO.6
BHS WDECO.8
BHS WDECO.10

BHSWDECO.11
BHSWDECO.7
BHSWDECO.3

Description

Gas Boilers
G124X, G234X (Honeywell L8148)
G334X

Oil Burners

Riello F40 Series - F3, F5, F10

Riello BF Series Direct Vent - BF3, BF5 with K7R control
Carlin EZ 1 with 40200-02 control

Carlin P10 Direct Vent and 99 FRD with 60200-02 control
Beckett AFIl, CF, SMG with Honeywell R8148 control
Generic wiring with isolation relay for high amp burner

Two-Stage with FM242 module

Line Voltage Switching

Low Voltage Switching with L8148 controls
G334X gas boiler

Page
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5 Burner/Boiler Wiring

Control Wiring Terminals
_ 120 VAC / 10 AMP MAX

WHITE | WHITE |ORANGE GREEN YELLOW/BLUE GREEN GREY | PURPLE BROWN| TAN GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW RECIRC ROOM| TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP | PUMP | PUMP SENSOR | SENSOR| SENSOR| SENSOR
ZM1 | Netz | Si-Gerate Brenner Abgasuberwachung| PH-HK1 PS PWF
N H N Hl N H BF | FB X FA
+ + 17 18 19|+ 4
NLi+NLj71 8 9101112 TN 234, 6163+ 24 25/4 13 14 121 2|12]12
HEBHBEBERBEREE @M E BHHHPPEBBBEBEHE BBH B BB|BEH|BRB|AA
[
Ré OR
Be B BOILER SENSOR
OUTOOOR
* SEE BOILER MANUAL FOR ] SENSOR
INSTRUCTIONS FOR WIRING AN
OF OPTIONAL VENT DAMPER FACTORY INSTALLED BURNER WIRNG
— SEE BOILER MANUAL FOR DETAILS
=y e
1
__._z_
120V AC
9 Remove factory installed jumper between terminals 10 and 12. 24V #18 WIRE

Note: This drawing Is conceptual in nature and does not purport to address all design, installation or safety considerations. Addional safety and/or auxilliary equipment may be needed.
This diagrem is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate knowledge of accepted industry practices for the
equipment, procedures and applications involved.

BUDERUS HYDRONIC SYSTEMS |FILENAME: Bl WDECO.2 TYPE: BURNER WIRING DIAGRAM

DATE: 212000 DRAWNSY:  MJA APPROVED BY: FOR: 3334X , G224E/73-128, GAS BOLERS - 1 STAGE
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Control Wiring Terminals

120 VAC/ 10 AMP MAX
| 5 AMP MAX 1~ 5 AMP MAX |  r——— LOWVOLTAGE —
WHITE | WHITE |ORANGE GREEN YELLOW/BLUE | GREEN | GREY | PURPLE BROWN| TAN | GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW | RECIRC ROOM| TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP | PUMP | PUMP SENSOR| SENSOR| SENSOR| SENSOR
ZM1 Netz Sl-Gerate Brenner Abgasuberwachung| PH-HK1 PS PWF
N N s N N H N H N H BF FB8 FK FA
N L{+ N L[171819(+ 4 8 9 1011 12 zdnual_.m;wirﬁnm.:u: 1201201212
mmmmmmﬁammﬁamﬁ e mmmﬁﬁmmmmmmmmmm BB8|8H mCm mrm
U _ U 1 1
- —
FACTORY INSTALLED JUMPER BOILER SENSOR
//mmrjzmmzams
OUTDOOR
RIELLO K7R FIELD INSTALLED JUMPER SENSOR
BETWEEN 8 & 11 TO OPERATE
» GREY HOURS RUN METER
5 u._
L R [479
38
A 217
ﬁ BLACK 116
_J
RIELLO BALANCED FLUE 120V AC
DIRECT VENT BURNER

24V #18 WIRE

Note: This drawing is conceptual in nature and does not purport to address all design, instellation or safety considerations. Additional safety and/or auxilliary equipment may be needed.
This disgram Is for reference use by officlals, designers and licensed installers. It is expected that installers have an adequate knowiedge of accepted industry practices for the
equipment, procedures and applicstions involved.

BUDERUS HYDRONIC SYSTEMS | FLENAME:  BHS WDECO.9 TYPE.  BURNER WIRING DIAGRAM

DATE:  2121/00 DRAWNEY:  MJA APPROVED BY: FOR:  RIELLO BF40 SERIES WITH K7R CONTROL

5 Burner/Boiler Wiring
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iring

Control Wiring Terminals

120 VAC / 10 AMP MAX
_ 5 AN MAX 5 AP WX, | LOWVOLTAGE ——
WHITE | WHITE [ORANGE GREEN YELLOW/BLUE | GREEN | GREY |{ PURPLE BROWN| TAN | GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW | RECIRC ROOM| TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP | PUMP | PUMP SENSOR | SENSOR| SENSOR| SENSOR
M1 Netz Si-Gerate Brenner Abgasuberwachung| PH-HK1 PS PWF
L NL+ N N N H N H N H BF FB FK FA
Li+ N L171819+ 4 8 8 101112 N1 23 41, 6163|424 25\+ 13 14 1201201212
HEBEEBPEBEPPEEE§ HEBppEEEE|EEBEEB BA|BB|RB|BPA
U U I
18-2 AWG BOILER SENSOR
l
@ AN OUTDOOR
Vvio @ CONNECT VIOLET WIRE TO TERMINAL 8 SENSOR
orR FOR HOURS RUN METER
Bt WH @
| @

1

[ J

IN-LINE HEATER CARLIN P10, 99FRD
60200 CONTROL

120V AC REMOVE FACTORY INSTALLED
4VH#IBWIRE ——— JUMPER BETWEEN 10 & 12

Note: This drawing is conceptual in nature and does not purport to address all design, installation or safety considerations. Additional safety and/or auxilliary equipment may be needed.
This diagram is for reference use by officials, designers and licensed installers. It is expacted that installers have an adequate knowledge of accepted industry practices for the
equipment, procedures and applications involved.

BUDERUS HYDRONIC SYSTEMS | FIlENAME: BHS WDECO.6 TYPE.  BURNER WIRING DIAGRAM

DATE: 41/27/00 DRAWNSY:  MJA APPROVEDBY: ) |FOR: ARl IN P10, 99 FRD - 60200-02 CONTROL

5 Burner/Boiler W
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Control Wiring Terminals

120 VAC / 10 AMP MAX :

! el [~ AMP MAX 1 5 AMP MAX |  — LOWVOLTAGE —
WHITE | WHITE |ORANGE GREEN YELLOW/BLUE | GREEN | GREY | PURPLE BROWN| TAN | GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT DHW | RECIRC ROOM| TANK |BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP | PUMP | PUMP SENSOR | SENSOR| SENSOR| SENSOR
ZM 1 Netz Si-Gerate Brenner Abgasuberwachung| PH-HK1 PS PWF

N H N H N H BF FB FK FA
+ NLj+ N L[171819(+ 4 8 9 101112 +N123 4, a0 2504 13 14 1 21120112112
mmmmmmﬁﬁmmaame e mmm&emmmmmmmmmm BH|BB|BH|BH
SUMBESMM— 120V ISOLATION RELAY
p—
[ =
HIGH LIMIT
120V POWER L » o)
N 2 ®
120V AC
BURNER 24V #18 WIRE

Note: This drawing is conceptusl in nature and does not purport to address all design, installation or safety considerations. Additional safety and/or auxilliary equipment may be needed.
This diagram Is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate knowledge of accepted industry practices for the

equipment, procedures and appilcations involved.

BUDERUS HYDRONIC SYSTEMS | FILENWME:  gHS WDECO.10 TYPE.  BURNER WIRING DIAGRAM

5 Burner/Boiler Wiring

DATE: 3122100 DRAWNEY:  MJA APPROVED BY: FOR: |SOLATION RELAY FOR HIGH AMP BURNER
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5 Burner/Boiler Wiring

Control Wiring Terminals

| 120 VAC / 10 AMP MAX e w8 e | —— LOWVOLTAGE ———— —— FM242 MODULE —
WHITE _ WHITE |ORANGE GREEN YELLOW/BLUE GREEN | GREY | PURPLE BROWN| TAN GREEN | BLUE WHITE
émﬂﬁ POWER | SAFETY BURNER FLUE GAS HEAT DHW | RECIRC ROOM| TANK | BOILER [OUTDOOR
OUTPUT} INPUT | LIMIT PUMP | PUMP | PUMP SENSOR | SENSOR| SENSOR | SENSOR STAGING MODULE
M1 Netz Si-Gerate Brenner Abgasuberwachung| PH-HK1 PS PWF
N H N H N H BF FB FK FA
+ NL|j+ NLj171819|+ 4 8 9 101112 +2_Nua*gouﬁuhnu.rdu: 1 201 211 2 1 2 36 37 38 39
CEEEEEL Y E LT EEEL ppeggoesapeaElea 8l |gajea|aales B @ 8 8
L8148 AQUASTAT RELAY L8148 AQUASTAT RELAY
GAS OROIL GAS OR OIL
— B
“ M "
™ @ T BOILER Bee BOILER
hd PUMP vwT PUMP
2 2
z z
¥ & @ b &
BOILER#1 BOILER #2
m@! mﬂ! @: @c_ ﬂ! @R L
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Note: This drawing is conceptual in nature and does not purport to address ail design, installation or safely considerations. Additional safety and/or suxiliiary equipment may be needed. This diagram Is for reference
use by officials, designers and licensed installers. It is expected that instalers have an adequate knowledge of accepted industry practices for the equipment, procedures and applications invoived.

BUDERUS HYDRONIC SYSTEMS

FILE NAME:

BHS WDECO.7

TYPE: 2.STAGE BOILERWIRING FOR FM242

DATE:  5/18/00

DRAWN BY:

MJA APPROVED BY:

FOR: pRIMARY/SECONDARY PIPING APPLICATION - GAS OR OIL

D Remove factory installed jumper between teminals 10 and 12.
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6 Multi-Zone Relay Controls

Drawing
Number
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WDECO.TASR502
WDECO.TASR504

WDECO.R8888A

Description

Argo models ARM861DP, ARM842DP, ARM866DP

Columbus models MR41AA, MR61AA
Columbus model MR31AA

Erie models SR201, SR301, SR601
Taco models SR502, SR503

Taco models SR504, SR506, SR503-EXP,
SR504-EXP and SR506-EXP

Honeywell models R8888A,B
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6 Multi-Zone Relay Controls

Control Wiring Terminals

120 VAC / 10 AMP MAX
_ Y E— | LowvoLtae ——
WHITE | WHITE |ORANGE GREEN YELLOW/BLUE | GREEN [ GREY |PURPLE BROWN| TAN | GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT | DHW | RECIRC ROOM| TANK |BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT PUMP | PUMP | PUMP SENSOR| SENSOR| SENSOR| SENSOR
M 1 Netz Si-Gerate Brenner Abgasuberwachung| PH-HK1 PS PWF

NH| NH[ NRH BF FB FK FA
+ NL{+ NL[171819/+ 4 8 9 101112 N1 2341 ci63ls 24 254 13 14 120121212
CELEERELEL Y EEEEEERELE BEBEHPPHEEBEREBEBBIEE B BB/8H|BB|BA

Z|C|T1{T1|PR _._.N._.m T3|T3| |T4|T4] |TS5|T5|T6|T6

MR41AA / MR61AA N REMOVE PRIORITY JUMPER

COLUMBUS CIRCULATOR RELAY

2|z (X (efer| keded eded [eded feded cacs

( REMOVE JUMPER BETWEEN L1/2ZC

120V AC N
POWER SOURCE

L

Note: This drawing Is conceptual in nature and does not purport to adaress all design, installaiion or safety considerations. Additional safety and/or auxiliiary equipment may be needed.
This diagram is for reference use by officials, designers and licensed installers. It is expectsd that installers have an adequate knowledge of accepted industry practices for the
equipment, procedures and applications involved. :

BUDERUS HYDRONIC SYSTEMS | FILENAME. gHS WDECO.MR4161A TYPE: MULTI-ZONE RELAY CONTROL

DATE: 5122/00 DRAWNBY:  MJA APPROVED BY: FOR: COLUMBUS MODELS MR41AA, MR61AA
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Control Wiring Terminals

120 VAC / 10 AMP MAX
_ 5 AP MAX - 5 AP WAX | LOWVOLTAGE —
WHITE | WHITE |ORANGE GREEN YELLOW/BLUE | GREEN | GREY | PURPLE BROWN| TAN | GREEN | BLUE
POWER| POWER | SAFETY BURNER FLUE GAS HEAT | DHW | RECIRC ROOM | TANK | BOILER |OUTDOOR
OUTPUT| INPUT | LIMIT : PUMP | PUMP | PUMP SENSOR | SENSOR| SENSOR| SENSOR
M1 Netz Si-Gerate Brenner Abgasuberwachung| PH-HK1 PS PWF

N H N H N H BF FB FK FA

+ NLi+ NL[171819(+ 4 8 9 101112 +zgmwa+m._mm+§nm+3$ 1 2012012012
HEBHOBEPBHEHBEBERBI BEBEBPPBEBEHEIEBBEBEAH BHB|BEB|EBEB|B88

SR301 _ R|C|T1T1 T2|T2 T3 ._.L

BYPASS PRIORITY

REMOVE JUMPER lllnl// Wl_
Z

L2|5¢

BYPASS ERIE CIRCULATOR RELAY

ENABLE
vm:T.i IC1C1 7. OQ_

/( DO NOT REMOVE JUMPER

NN

il

X1

120V AC N

POWER SOURCE L

Note: This drawing is conceptual in nature and does not purport to address all design, installation or safsty considerations. Additional safety and/or auxilliary equipment may be needed.
This diagram is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate knowledge of accepted industry practices for the
equipment, procedures and applications involved.

BUDERUS HYDRONIC SYSTEMS | FLENWE  gHs WDECO.WSR301 TYPE: MULTI-ZONE RELAY CONTROL
DATE: 2122100 ORAWNEY:  MJA APPROVED BY: FOR: ERIE MODELS SR201, 301, 601

6 Multi-Zone Relay Controls

80



81

E0SYHS 'Z0SHS S1FAOW OOVL oy :AQ 0IAOHIY VPN o navaa 00/2Z .3,vq
TOMLINGD AVI3N INOZ-LINN 35, Z0SHSVL'003AM SHE  gyyn s | SWILSAS DINOYHAAH SNH3ANY
‘peajoau suoneoidde pue sainpesoud ‘yuewdinbe
oy Joj seaporid Ansnpu) pejdease jo ebpepmouy ejenbepe us eABy sJ6jjBISU| JBLy pededxe S| jf "Siejjeisu pesuedl] pus sieubisep ‘siBPO Aq esn eduale;e) J0} Sf wiesBelp syt
‘pepeeu 6q Asw juewdinbe Aigijjixne Jo/pus A}8jBs |eUORIPPY "SUOHERIEPISLOS AjBjes JO LUoAB)BSU) ‘Ubisep |je sseippe o) wodind Jou $60p puUB 8JNjBU Uj 8MdeUOD 51 BUIMBID SH| :8JON
T 30HNOS ¥WMOd
_ N OV AOZL
SHOLVINOHIO A0ZL 0ZX HOZd N
€ INOZ]z 3NOZ[V 3NOZ 2.4
o oo oo @ _eeoﬁtm_
oz/HNEMLIE e Bdnr SAONR LONOD
AV HOLVINDHIO O0V.L —H H#
7))
w— @ m @ m ® oo e|o @
m € ANOZ|Z 3NOZ|l 3NOZ mom \ Nom mm
el
C
S
- N N
© BB|B8B|(BB|E B SEECEELDEECE Y EEE EEEEEEEE Y CEECEE
TS zZr |z vz vz 4 ¥ €L +|SZ vZ #/€919 +
P €2 LN 6 8 ¥ +|[6L 812
Dnnu v - ad - H N H N H N + rAN ]} + TN+4[IN +
dMd Sd IMH-Hd [Bunyoemieqnsebqy Jsuueig e woS| 2N | L NZ
() HOSNIS |HOSNIS |HOSN3S |MOSN3S dAnNd | dind | dand LW | 1ndN1 |1nd1no
c HOOALNO| HITI08 | MNVL | NOOY OHIOI | MHA 1V3H Svo and HaNuNg ALI4VS [H3IMOd [¥3IMOd
—m 3ng | N3O | Nyl | Nmous FiddNd | ASHO | Na3y© | anmg/mom3A N33¥O JONVHO| 3LHM | 3LHM
L | L xww dwv 5 - xvw anv s
.....u FOVLI0AMOT _ XVIN dWV 01 / DVA 024 |
= sjeuiuud] Buuip j04u0)



Control Wiring Terminals

120 VAC / 10 AMF MAX

_ -5 AMP MAX 1~ 5 AMP MAX - | M LOWVOLTAGE —
WHITE | WHITE |ORANGE GREEN YELLOW/BLUE PURPLE BROWN| TAN GREEN | BLUE
POWER| POWER | SAFETY BURNER RECIRC ROOM | TANK | BOILER [OUTDOOR
OUTPUT| INPUT | LIMIT PUMP SENSOR | SENSOR| SENSOR| SENSOR
ZM 1 Netz Sl-Gerate Brenner Abgasuberwachung PS PWF

N H N H BF FB FK FA

+ NLj+ N L{171819{+ 4 8 9 1011 12 + N1 2 3 4 24 25|+ 13 14 1 201 2 1 2 12

HBHHHBEEEHEBHBBEHB HEBERH HBHEB B BHEB|BB|88|88

—l'll SWITCH PRIORITY OFF
!
ZONE 4

PRIORITY

H_ TACO CIRCULATOR RELAY

ON
OFF

W

20

ZONE 4[POWER

120V CIRCULATORS | INPUT

— N 120V AC
L POWER SOURCE

REMOVE JUMPER BETWEEN ZR/ZC

Note: This drawing is conceptual in nature and does not purport to address all design, instalation or safety considerations. Additional safety and/or auxilliary equipment may be needed.
This diagram Is for reference use by officials, designers end licensed installers. It is expected that installers have an adequate knowledge of accepled industry practices for the
equipment, procedures and applications involved.

BUDERUS HYDRONIC SYSTEMS

FILENAVE:  gHS WDECO.TASR504

TYPE: MULTI-ZONE RELAY CONTROL

DATE:

2/22/00

APPROVED BY:

FOR: TACO MODELS SR504, SR506
SR503-EXP, SR504-EXP, SR506-EXP

6 Multi-Zone Relay Controls
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Drawing
Number

BHS 3WAY.1
BHS 3WAYAPP.01
BHS 4WAYAPP.01

BHS VM62.01
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Description

Essay on Mixing Valves

Flow percentage through 3-way mixing valve
Piping for ESBE 3-way mixing

Piping for ESBE 4-way mixing

Wiring for VM-62 motor

Essay on Variable Flow Injection Mixing

Design Criteria for Variable Flow Injection Mixing

Page
Number
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MIXING VALVES

There are two types of mixing valves commonly used in hydronic
heating systems, 3-port and 4-port. Both of these valves are used to
mix return water from the system with water from the boiler. A
motorized actuator is used to make adjustments to the valve
positioning in order to maintain a given outlet temperature.
This type of controlling provides very accurate control of water
temperature to the system. It also allows the system water
temperature to be reset based on changes in outdoor (and
optionally indoor) temperature. Without the use of a motorized
actuator, the outlet temperature of the valve is dependent on

the flow rate and temperature of the incoming water. Using a
manually set mixing valve without a motorized actuator can
create wide swings in the outlet temperature.

3-port valve - Three port mixing valves allow system water to

return directly to the heat source. Buderus generally recommends
the use of 3 way mixing valves when using a Buderus boiler. Due to
the flexibility and corrosion resistance of the Buderus boiler and the
condensate protection feature of the Buderus control system, cooler
return water temperature does not present a problem.

4-port valve - Four port mixing valves allow cooler return
temperatures from the system to be mixed with boiler temperature
water resulting in higher return temperatures to the boiler. A boiler
loop pump must be used in order to ensure this mixing of
temperature. Most cast iron boilers require this higher return
temperature to guard against thermal shock and flue gas
condensation. 4-port valves are recommended in applications

were there is a large volume of low temperature system water.

This will reduce pump cycling on system start up and prolonged
setback periods.
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ixing

7 M

FLOW THROUGH 3-WAY MIXING VALVE AT VARIOUS POSITIONS.

B B B
100% FLOW 100% FLOW 100% FLOW
FULL OPEN FULL OPEN FULL OPEN

N3dO TIn4
(@
MO %0S
@
a3so
@

Chi

0% FLOW - (CLOSED) 50% FLOW 100% FLOW - (FULL OPEN)

A A A

A - FROM BOILER
B - TO RADIANT SYSTEM
C - FROM RADIANT SYSTEM

Note: This drawing is conceptual in nature and does not purport to address all design, installation or safety considerations. Addtional safety and/or auxilliary equipment may be needed.
This diagram is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate knowledge of accepted industty practices for the
equipment, procedures and applications involved.

BUDERUS HYDRONIC SYSTEMS | FLENA¥E:  gHS 3WAY.1 TYPE: 3 WAY MIXING VALVE

DATE: 2120/00 DRAWNSY:  MJA APPROVED BY: FOR:  FLOW THROUGH VALVE
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ixing

7 M

SUPPLY FROM BOILER

MIXED WATER OUT TO SYSTEM

L

MIXED WATER RETURN

ol

=

RETURN TO BOILER N

Note: This drawing is conceptual in nature and does not purport to address all design, installation or safety considerations. Additional safety and/or auxilliary equipment may be needed.
This diagram is for reference use by officials, designers and licensed installers. It is expected that installers have an adequate knowledge of accepted industry practices for the

equipment, procedures and applications involved.

BUDERUS HYDRONIC SYSTEMS

FILE NAME:

BHS 4WAYAPP.01

TYPE: MIXING VALVE PIPING

DATE: 2120100

DRAWNBY:

MJA

APPROVED BY:

FOR: ESBE 4-WAY
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VARIABLE FLOW INJECTION MIXING

The Buderus FM241 module used in conjunction with a 2-way injection valve offers an alternative to
either motorized mixing valve operation or variable speed pump injection for fine-tuned control of a
radiant floor heating system. This method of mixing provides very accurate control of water temperature
to the system. As with motorized mixing valves, this type of controlling also allows the system water
temperature to be reset based on changes in outdoor (and optionally indoor) temperature.

Description:

System inputs consist of the outdoor sensor (FA) of the Buderus HS2105 and the strap-on sensor (FV)
mounted on the supply side of the radiant floor system. Optionally, a BFU room sensor can be used for
indoor temperature feed back for further fine-tuning of the system water temperature. These inputs are
processed by the control and compared to the reset curve: as a result the HS2105 control powers the
injection valve actuator as needed to provide accurate water temperature control.

‘Two methods of injection piping are commonly used:

Primary/Secondary injection - this method creates a boiler loop around the boiler allowing cooler
return temperatures from the system to be mixed with boiler temperature water resulting in higher
return temperatures to the boiler. A boiler loop pump must be used in order to ensure this mixing of
temperature. A circulator is installed in the boiler loop to create a constant flow of boiler temperature
water around the boiler loop. Two closely spaced tees form the supply and return of the variable flow
injection mixing system (see FIG 1). The following piping practices must be considered:

1) Maintain a maximum of 4 pipe diameter distance between
the tees in the boiler loop.

2) Maintain a minimum of 6 pipe diameters of straight pipe on
both sides of the tees to prevent momentum induced flow
into the injection system.

3) Install a thermal trap with a minimum of 18” height on the
return side of the injection system piping.

4) Install a properly sized balancing valve on the system loop. A

globe type valve is recommended for fine regulation and long

service life.
INJECTION VALVE
suppLY FROM BOILER —(S— ——O) surpLy To RADIANT ZONES
i
1 & / 4
T s—| ¢
2
L RETURN FROM RADIANT ZONES
RETURN TO BOILER —
90 FIG 1
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VARIABLE FLOW INJECTION MIXING

Direct injection - in this method the variable flow injection mixing system is piped as a separate zone from the
main boiler supply manifold, with a check valve installed to prevent reverse flow in the radiant system when the

pump is not operating. This method allows direct return of radiant system water to the boiler. A boiler loop
pump is not required. (see FIG 2).

INJECTION VALVE
/ f—j-—-'@| SUPPLY TO RADIANT ZONES

SUPPLY FROM BOILER ____N_(Sq___

cL—' ~e—— BALANCE VALVE

e RETURN FROM RADIANT ZONES
RETURN TO BOILER

FIG2

THERMAL TRAP
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SYSTEM DESIGN CONSIDERATIONS

The following design procedure assumes that the boiler water temperature
requirement exceeds the temperature requirements for the radiant system.

1) Determine the following parameters:
Maximum boiler supply temperature:
Maximum radiant temperature:
Radiant system temperature drop:
Radiant Heat Load:

2) Determine radiant flow rate:

3) Determine driving temperature difference

4) Determine the injection flow ratio

5) Compute injection flow rate

Ty,
Tr
AT,
Qr

Qr
GPM= (500) X AT,
Tb'TI’

AT,

T,-THAT,

Flow ratio X GPM,

6) Select the proper size Variable Flow Injection Valve using sizing chart.

7) Compare CV Value with flow rate
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7 Tables/Formulas
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Flow Rate Calculations

Maximum Recommended Flow
Rates For Hydronic Heating

For Water
Temperature Drop
BTUH 10 [ 20 | 30
GPM
5,000 1 0.5 0.33
6,000 1.2 0.6 0.4
7,000 1.4 0.7 0.47
8,000 1.6 0.8 0.53
9,000 1.8 0.9 0.6
10,000 2 1 0.67
15,000 3 15 1
20,000 4 2 1.3
25,000 5 2.5 1.7
30,000 6 3 2
35,000 7 3.5 2.3
40,000 8 4 2.7
45,000 9 4.5 3
50,000 10 5 3.3
55,000 11 5.5 3.7
60,000 12 6 4
65,000 13 6.5 4.3
70,000 14 7 4.7
75,000 15 7.5 5
80,000 16 8 5.3
85,000 17 8.5 5.7
90,000 18 9 6
95,000 19 9.5 6.3
100,000 20 10 6.7
110,000 22 11 7.3
120,000 24 12 8
130,000 26 13 8.7
140,000 28 14 9.3
150,000 30 15 10
160,000 32 16 10.7
170,000 34 17 11.3
180,000 36 18 12
190,000 38 19 12.7
200,000 40 20 13.3
210,000 42 21 14
220,000 44 22 14.7
230,000 46 23 15.3
240,000 48 24 16
250,000 50 25 16.7
260,000 52 26 17.3
270,000 54 27 18
280,000 56 28 18.7
290,000 58 29 19.3
300,000 60 30 20
350,000 70 35 23.3
400,000 80 40 27.7
450,000 90 45 30
500,000 100 50 33.3

Copper Steel

Tubing GPM Pipe | GPM
% 1% % 2
% 4 Y 4
1 8 1 8
1% 14 1% 16
1% 22 1% 25
2 45 2 50
2% 85 2% 80
3 130 3 140

Mixing Valve Sizing

GPM ESBE | ESBE
(Radiant System) | 3-Way | 4-Way
1to 8 3/47 3/47
9to 14 1” 1”
15t0 22 11/47 11/4”
23to 40 11/27 11/27
41 to 60 2 2
61to 125 *21/2” *21/2”
126 to 200 *3” *3”

*Requires VM83 motor and VL800 linkage

Approximate Heat Output
For Fin-Tube Baseboard

Average Btu/Hr Per
Water Lineal Ft @
Temp (F) 1GPM Flow Rate
90 65
100 106
110 156
120 209
130 262
135 290
140 320
150 380
160 450
170 510
180 580

*Add 15% to flow rate for 50/50 Glycol solution




Tables/Formulas 7

Conversions/Formulas

— _ BTU/hr
500 x Delta T (Degrees F)
BTU/hr = 500 x GPM x Delta T (Degrees F)

Pressure (PSI) - Head (Feet) x 1 (Specific Gravity)

2.31
Head (Feet) _ Pressure_ (PSI) X _2.31
1 (Specific Gravity)
Fahrenheit = (Degrees Celsius x 1.8) + 32
BTU/hr = Kilowatts x 3,413
Recovery time for an Q
indirect water heater Boiler Output (BTU/hr)

Q(Load) = 8.31 (Ibs/gal water) x Delta T x Gallons

Example: 53 gallon tank + 85,000 Btu/hr boiler
8.31 x 90 (degrees Rise) x 53 (gallons) = 39,639
39,639 / 85,000 (bth/hr) = .466 (hour)
60 (minutes/hr) x .466 = 28 (minutes)

Temperature drop
through a series loop

Q (Radiator)
500 x Loop GPM

New Supply temperature = Previous Supply Temperature -

Example:
Loop GPM =25  Q(Radiant Output) =4,000 BTU  Starting Supply Temp = 180 degree
180 -(4,000/500 x 2.5) = 176.8 degree (New supply temperature)

Heat Values

Natural Gas 1 therm = 100,000 btu

#2 Oill 1 gallon = 139,000 btu

Propane 1 gallon =91,800 btu
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Boiler installed by:
(contractor’s address)

Boiler installed on:
(date of installation)

Buderus

HYDRONIC SYSTEMS

Buderus Hydronic Systems
50 Wentworth Avenue
Londonderry, NH 03053 USA
Tel: (603) 552-1100 o Fax: (603) 421-2719
www.buderus.net

Buderus Hydronic Systems, Inc. reserves the right to make changes without notice due to continuing
engineering and technological advances.
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