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Introduction 1
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This manual is intended to address some of the many applications that are possible using Bu d e rus outdoor reset 
c o n t rols. 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. Au x i l i a ry equipment depicted in this manual does not necessarily re p resent any one 
p a rticular manufacturer or specific model number. T h e re are a wide variety of techniques, practices and piping
arrangements possible with hyd ronic 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 
D H W). 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. Fu rther 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 cove red in this manual or have questions re g a rding any of its 
content, we encourage you to contact us here at Bu d e rus Hyd ronic Systems, USA.

Bu d e rus Hyd ronic Systems, Inc. re s e rves the right to make changes without notice due to continuing engineering 
and technological improve m e n t s .
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Outdoor Re s e t : 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 
t e m p e r a t u re (i.e. 180°), the high limit is reset to a temperature high enough to satisfy the heat loss 
at any given outdoor  temperature. 

In designing a heating system the first re q u i rement is an accurate heat loss calculation. Se veral 
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 re p resents 
the coldest day of the ye a r. The heat loss calculation is then used to determine the output re q u i rements 
for the boiler, baseboard, panel radiators, etc. In short the system is sized to heat your house on the 
coldest day of the ye a r.

Howe ve r, 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 ove r s i zed. With 
outdoor reset controlling you can more accurately match the output from your heating system to the 
c u r rent heat loss. For example, you may re q u i re 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 
t e m p e r a t u re you may only re q u i re 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
t e m p e r a t u re is used only on the coldest days of the ye a r. 

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!).
L ower standby losses during “o f f” 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 re a l i zed. System noise caused by expansion of piping is 
significantly reduced due to lower system water temperatures. 

Constant circulation zo n e : 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 
t e m p e r a t u re in this zone is modulated so that the heat output from your distribution units (i.e., fin-tube 
b a s e b o a rd, panel radiators, radiant floors, etc.) matches the rate of heat loss for that zoned area. A constant
c i rculation zone is typically the main heating zone. In multi-zone systems, the constant circulation zone 
must re q u i re the highest system water temperature. With this method of controlling, a room sensor is
re q u i red in order to monitor room temperature. All secondary zones will have standard room thermostats 
to intermittently operate a zone va l ve or zone circ u l a t o r.
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The constant circulation zone will only be interrupted under the following conditions:
•  Domestic hot water priority.
•  Certain setback modes (See the control Se rvice 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 
t e m p e r a t u re reaches a safe level, circulator operation will re s u m e .

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

W W S D : Warm weather shut down or summer-winter changeove r, is the outdoor air temperature at which 
the space heating function of the system shuts down. With the Bu d e rus 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 
c o n t rol Se rvice Ma n u a l ) .

BFU Room sensor: The Bu d e rus 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 window s ,
etc. The control compensates for these variations by adjusting the system water temperature (up or down) in order 
to maintain the desired room temperature. Bu d e rus room sensors also allow the occupant to manually override 
p rogrammed 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 re f e r red 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.
Ex a m p l e: 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 lowe red enough so that the output from a 
s e c o n d a ry zone was insufficient to satisfy that zo n e .

Only one Bu d e rus 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 ) .

C a reful 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.  
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Se t b a c k : Bu d e rus reset controls allow the occupant to program setback periods in order to further 
reduce operating costs. Se veral modes of setback can be selected with the Bu d e rus control. The two 
modes used for residential applications are “SETBACK” and “RMSETBACK”. Unlike conventional 
setback thermostats that only reduce the zone temperature setting, the Bu d e rus 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 there by 
l owering 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 
Bu d e rus 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. 

A l l owance for pick-up time must be considered when coming out of a setback period. Systems that 
operate on outdoor reset will have a longer re c ove ry time than systems that operate at maximum 
t e m p e r a t u res 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 re c ove ry time, 
h owe ver the amount of temperature boost is dependent upon the ROOMCOMP setting on the Bu d e rus 
c o n t rol (for details refer to the control Se rvice Manual). 
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Drawing De s c ri p t i o n Pa g e
Nu m b e r Nu m b e r

Single Te m p e r a t u re Sy s t e m s
0 0 1 Single Zone Space Heating 1 0

(constant circulation)/DHW 
0 0 2 Single Zone Space Heating/DHW 1 2
0 0 3 Mu l t i - zone Space Heating 1 4

(with constant circulation zone)/DHW 
0 0 4 Mu l t i - zone Space Heating/DHW 1 6
0 0 5 Mu l t i - zone Space Heating using Zone Va l ve s 18 

(with constant circulation zone)/DHW 
0 0 6 Mu l t i - zone Space Heating using Zone Va l ves/DHW 2 0
0 0 7 Mu l t i - zone Space Heating using Zone Va l ves 2 2

(single system pump)/DHW 

Mu l t i - Te m p e r a t u re Sy s t e m s
0 0 8 Mu l t i - zone High Temp Space Heating/Radiant Floor 2 4

Heating with FM241 module and Mo t o r i zed Mixing Va l ve / D H W
0 0 9 Mu l t i - zone High Temp Space Heating/Radiant Floor 2 8

Heating with FM241 module and Mo t o r i zed Mixing Va l ve 
(no constant circ u l a t i o n ) / D H W

0 1 0 Mu l t i - zone Radiant Floor Heating with FM241 module and 3 2
Mo t o r i zed Mixing Va l ve / D H W

0 1 1 Mu l t i - zone Radiant Floor Heating (using Zone Va l ves) with 3 6
FM241 module and Mo t o r i zed Mixing Va l ve / D H W

0 1 2 Two Te m p e r a t u re Mu l t i - zone Radiant Floor Heating with 4 0
FM241 module and Mo t o r i zed Mixing Va l ve / D H W

0 1 3 Mu l t i - zone Space Heating with Pr i m a ry / Se c o n d a ry Pi p i n g / D H W 4 4

Dual Boiler Sy s t e m s
0 1 4 Parallel Boiler Piping using FM242 module/DHW 4 6
0 1 5 Dual Boiler/Pr i m a ry / Se c o n d a ry Piping using FM242 module / DHW 4 8

Domestic Hot Water Sy s t e m s
0 1 6 DHW with Multiple Tanks (Parallel Pi p i n g ) 5 0
0 1 7 DHW with Multiple Tanks (Multiple Te m p e r a t u re DHW) 5 2

Special Applications 
0 1 8 On-demand Heating Zones 5 4
0 1 9 Conceptual Drawing 5 8
0 2 0 Variable Fl ow Injection Mixing (Pr i m a ry / Se c o n d a ry Pi p i n g ) 6 0
0 2 1 Variable Fl ow Injection Mixing (Di rect In j e c t i o n ) 6 2

B o i l e r / Bu rner Wi ri n g
In order to simplify electrical application drawings, boiler/burner wiring has been omitted 
f rom this section. Detailed wiring schematics for oil burners, G124X, G234X and G334X 
gas boilers are located in section 5.
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A P P L I C ATION ECO-001 / MECHANICAL

D E S C R I P T I O N :
Single Zone Space Heating (constant circulation) / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  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 exc e p t i o n s :

1)  DHW priority
2)  Condensate pro t e c t i o n
3)  Outdoor temperature exceeds WWSD setpoint
4)  Initial part of setback period

•  This application re q u i res a room sensor for constant circ u l a t i o n .

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH) is shut dow n .
•  After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut 

d own and PH circuit will be turned on.
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A P P L I C ATION ECO-002 / MECHANICAL

D E S C R I P T I O N :
Single Zone Space Heating / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  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 contro l .
•  The space-heating pump (PH) re q u i res a switching relay to operate on a call for heat from 

a room thermostat.  
•  Power to the PH circuit shall be interrupted under the following exc e p t i o n s :

1)  DHW priority
2)  Condensate pro t e c t i o n
3)  Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a room sensor.

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH) is shut dow n .
•  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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A P P L I C ATION ECO-003 / MECHANICAL

D E S C R I P T I O N :
Mu l t i - Zone Space Heating (with constant circulation zone) / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  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 re q u i re 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 pro t e c t i o n
3)  Outdoor temperature exceeds WWSD setpoint
4)  Initial part of setback period

•  This application re q u i res a room sensor for constant circ u l a t i o n .

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut dow n .
•  After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut 

d own and PH-HK1 circuit will be turned on.
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A P P L I C ATION ECO-004 / MECHANICAL

D E S C R I P T I O N :
Mu l t i - Zone Space Heating / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  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 contro l .
•  Space heating pumps re q u i re 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 pro t e c t i o n
3)  Outdoor temperature exceeds WWSD setpoint
4)  This application does not re q u i re a room sensor. 

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut dow n .
•  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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A P P L I C ATION ECO-005 / MECHANICAL

D E S C R I P T I O N :
Mu l t i - Zone Space Heating using Zone Va l ves (with constant circulation zone) / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  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 va l ve will be powe red open when the PH-HK1 circuit is on. 
•  Additional zone va l ves will open on a call for heat from their re s p e c t i ve room thermostats. 
•  The PH-HK1 circuit and space heating pump (PH) shall have continuous power with following exc e p t i o n s :

1)  DHW priority
2)  Condensate pro t e c t i o n
3)  Outdoor temperature exceeds WWSD setpoint
4)  Initial part of setback period

•  This application re q u i res a BF room sensor. 

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut dow n .
•  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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A P P L I C ATION ECO-006 / MECHANICAL

D E S C R I P T I O N :
Mu l t i - Zone Space Heating using Zone Va l ves / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  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 contro l .
•  All zones re q u i re a call for heat from their re s p e c t i ve room thermostats to open zone va l ve and operate 

space-heating pump (PH). 
•  All zone va l ves will close when the PH-HK1 circuit is turned off.
•  The PH-HK1 circuit  shall have continuous power with the following exc e p t i o n s :

1)  DHW priority
2)  Condensate pro t e c t i o n
3)  Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a BF room sensor. 

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut dow n .
•  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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A P P L I C ATION ECO-007 / MECHANICAL

D E S C R I P T I O N :
Mu l t i - Zone Space Heating using Zone Va l ves (single system pump) / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  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 contro l .
•  All zones re q u i re a call for heat from their re s p e c t i ve room thermostats to open zone va l ve and operate 

system pump (PH). 
•  All space heating zone va l ves will close when the PH-HK1 circuit is turned off.
•  The PH-HK1 circuit  shall have continuous power with following exc e p t i o n s :

1)  DHW priority
2)  Condensate pro t e c t i o n
3)  Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a BF room sensor. 

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic circuit (PS) and the heating circuit (PH-HK1) is shut dow n .
•  After the DHW recharging and intelligent purge cycle is completed, the PS circuit will be shut down 

and PH-HK1 circuit will be turned on.

•  Although this is a common zone controlling method, Bu d e rus Hyd ronic Systems does not recommend 
this application with an Ecomatic contro l .
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A P P L I C ATION ECO-008 / MECHANICAL
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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. 
•  The PH-HK1 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.
•  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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A P P L I C ATION ECO-008 / ELECTRICAL

D E S C R I P T I O N :
Mu l t i - Zone High Temp Zone Space Heating / Radiant Floor Heating with FM241 and Mo t o ri zed Mixing 
Va l ve / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
HK1 circuit (high tempera t u re )

•  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 re q u i res a multi-zone pump relay (not supplied by Bu d e ru s ) .
•  120v output from terminal 63 (PH-HK1) will energize the re l a y. Howe ve r, the PH-HK1 circuit is limited

to a 5 amp maximum load. T h e re f o re, multi-pump applications re q u i re an additional source of 120v power 
to the pump re l a y. Generally the #63 terminal is wired to the ZC terminal on the relay panel, howe ver relay 
c i rc u i t ry can va ry. 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 Bu d e rus for assistance.

•  Each zone pump is energized on a call for heat from its re s p e c t i ve 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 pro t e c t i o n
3)  Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a room sensor for high temperature space heating.

HK2 circuit (mixed tempera t u re )
•  Mi xed 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 a 2 amp maximum draw. It is important that the amp rating of the pump be verified to ensure that the 
c i rcuit is not overloaded. Use an isolation relay if max amp rating is exc e e d e d .

•  This application re q u i res a BF room sensor for radiant floor heating.

DHW Heating Op e r a t i o n :
•  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 va l ve can be set to either continue 

normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Se rvice Manual 
for setting options)
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A P P L I C ATION ECO-009 / MECHANICAL
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A P P L I C ATION ECO-009 / MECHANICAL

D E S C R I P T I O N :
Mu l t i - Zone High Temp Space Heating / Radiant Floor Heating with FM241 module and Mo t o ri zed Mixing 
Va l ve (no constant circulation zones) / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
HK1 circuit (high tempera t u re )

•  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 Ec o m a t i c .
•  Space heating pumps re q u i re a multi-zone switching relay to operate on a call for heat from a room 

thermostat. 
•  The PH-HK1 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 pro t e c t i o n
3) Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a room sensor for high temperature space heating. 

HK2 circuit (mixed tempera t u re )
•  Mi xed 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 Ec o m a t i c .
•  The PH-HK2 circuit re q u i res 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 pro t e c t i o n
3) Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a room sensor for radiant floor heating.

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut dow n .
•  The PH-HK2 pump will continue to operate during the DHW cycle. The mixing va l ve can be set to either 

continue normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Se rvice 
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.

29
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A P P L I C ATION ECO-009 / ELECTRICAL

D E S C R I P T I O N :
Mu l t i - Zone High Temp Zone Space Heating / Radiant Floor Heating with FM241 and Mo t o ri zed Mixing Va l ve 
(no constant circulation zones) / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
HK1 circuit (high tempera t u re )

•  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 re q u i res a multi-zone pump relay (not supplied by Bu d e ru s ) .
•  120v output from terminal 63 (PH-HK1) will energize the re l a y. Howe ve r, the PH-HK1 circuit is limited 

to a 5 amp maximum load. T h e re f o re, multi-pump applications re q u i re an additional source of 120v power 
to the pump re l a y. Generally the #63 terminal is wired to the ZC terminal on the relay panel, howe ver relay 
c i rc u i t ry can va ry. 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 Bu d e rus for assistance.

•  Each zone pump is energized on a call for heat from its re s p e c t i ve 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 pro t e c t i o n
3) Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a room sensor for high temperature space heating.

HK2 circuit (mixed tempera t u re )
•  Mi xed 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 re l a y. The PH-HK2 circuit is 

limited to a 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 exc e e d e d .

•  This application does not re q u i re a room sensor for radiant floor heating.

DHW Heating Op e r a t i o n :
•  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 va l ve can be set to either continue 

normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Se rvice Manual for 
setting options)
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A P P L I C ATION ECO-010 / MECHANICAL



Application Drawings 4

A P P L I C ATION ECO-010 / MECHANICAL

D E S C R I P T I O N :
Mu l t i - Zone Radiant Floor Heating with FM241 module and Mo t o ri zed Mixing Va l ve / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
HK1 circuit (high tempera t u re )

•  System pump PH shall run continuously with the following exc e p t i o n :
1) Condensate pro t e c t i o n
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 tempera t u re )
•  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) re q u i re a multi-zone pump relay to operate on a call for heat from room 

thermostats. 
•  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 pro t e c t i o n
2) Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a room sensor for radiant floor heating.

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut dow n .
•  The PH-HK2 circuit will remain on during the DHW cycle. The mixing va l ve can be set to either continue 

normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Se rvice 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.

33





Application Drawings 4

A P P L I C ATION ECO-010 / ELECTRICAL

D E S C R I P T I O N :
Radiant Floor Heating with FM241 and Mo t o ri zed Mixing Va l ve / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
HK1 circuit (high tempera t u re )

•  120v output from terminals 61 & 63 (PH-HK1) provide power to the system pump (PH). 

HK2 circuit (mixed tempera t u re )
•  Mi xed 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 re q u i res a multi-zone pump relay (not supplied by Bu d e ru s ) .
•  120v output from terminal 63 (PH-HK2) will energize the re l a y. Howe ve r, the PH-HK2 circuit is limited 

to a 2 amp maximum load. T h e re f o re, multi-pump applications re q u i re an additional source of 120v power 
to the pump re l a y. Generally the #63 terminal is wired to the ZC terminal on the relay panel, howe ver relay 
c i rc u i t ry can va ry. 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 Bu d e rus for assistance.

•  Each zone pump is energized on a call for heat from its re s p e c t i ve 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 pro t e c t i o n
2 ) Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a room sensor for radiant floor heating.

DHW Heating Op e r a t i o n :
•  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 va l ve can be set to either continue 

normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Se rvice Manual for 
setting options)
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A P P L I C ATION ECO-011 / MECHANICAL



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-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 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-HK1 circuit will be turned on.
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A P P L I C ATION ECO-011 / ELECTRICAL

D E S C R I P T I O N :
Radiant Floor Heating (using zone va l ves) with FM241 and Mo t o ri zed Mixing Va l ve / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
HK1 circuit (high tempera t u re )

•  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 tempera t u re )
•  Mi xed 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 re q u i res a pump-switching relay (not supplied by Bu d e ru s ) .
•  120v output from terminal 63 (PH-HK2) will energize the re l a y. 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 va l ves re q u i re a 24 vac transformer (no supplied by Bu d e rus). 120 vac power source must be provided 
for transformer.

•  Zone va l ves will open on a call for heat from their re s p e c t i ve room thermostats. Zone va l ve end switched 
will pull in the pump relay to operate pump (PH - H K 2 ) .

•  Power to the PH-HK2 circuit shall be interrupted under the following conditions:
1)Condensate pro t e c t i o n
2 ) Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a room sensor for radiant floor heating.

DHW Heating Op e r a t i o n :
•  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 va l ve can be set to either continue 

normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Se rvice Manual 
for setting options)
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Application Drawings 4

A P P L I C ATION ECO-012 / MECHANICAL

D E S C R I P T I O N :
Two Te m p e r a t u re Mu l t i - Zone Radiant Floor Heating with FM241 module and Mo t o ri zed Mixing 
Va l ve / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
HK1 circuit (high tempera t u re )

•  System pump PH shall run continuously with the following exc e p t i o n s :
1)Condensate pro t e c t i o n
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 tempera t u re )
•  Water temperature (1) is modulated based on the selected heating curve and input from the outdoor (FA) 

and supply (FV) sensors. 
•  The 4-way mixing va l ve 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 va l ve is set manually and pro p o rtionately modulates water temperature based on the 

supply temperature from the 4-way va l ve. 
•  Space heating pumps (P1,P2,P3) re q u i re 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 pro t e c t i o n
2 ) Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a room sensor for radiant floor heating.

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut dow n .
•  The PH-HK2 circuit will remain on during the DHW cycle. The mixing va l ve can be set to either 

continue normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Se rvice 
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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A P P L I C ATION ECO-012 / ELECTRICAL

D E S C R I P T I O N :
Two Te m p e r a t u re Mu l t i - Zone Radiant Floor Heating with FM241 and Mo t o ri zed Mixing 
Va l ve / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
HK1 circuit (high tempera t u re )

•  120v output from terminals 61 & 63 (PH-HK1) provide power to the system pump (PH). 

HK2 circuit (mixed tempera t u re )
•  Mi xed 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). Mi xed water temperature 
(2) is pro p o rtionate to mixed temp (1).

•  This application re q u i res a multi-zone pump relay (not supplied by Bu d e ru s ) .
•  120v output from terminal 63 (PH-HK2) will energize the re l a y. The PH-HK2 circuit is limited to a 2 amp 

maximum load. T h e re f o re, multi-pump applications re q u i re an additional source of 120v power to the 
pump re l a y. Generally the #63 terminal is wired to the ZC terminal on the relay panel, howe ver relay 
c i rc u i t ry can va ry. 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 Bu d e rus for assistance.

•  Each zone pump is energized on a call for heat from its re s p e c t i ve 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 pro t e c t i o n
2 ) Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a room sensor for radiant floor heating.

DHW Heating Op e r a t i o n :
•  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 va l ve can be set to either continue 

normal operation or fully close to prioritize DHW production. (Refer to the Ecomatic Se rvice Manual for 
setting options)
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A P P L I C ATION ECO-013 / MECHANICAL

D E S C R I P T I O N :
Mu l t i - Zone Space Heating with Pri m a ry / Se c o n d a ry Piping / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  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 contro l .
•  Space heating pumps re q u i re 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 pro t e c t i o n
3 ) Outdoor temperature exceeds WWSD setpoint

•  This application does not re q u i re a room sensor. 

Note: St a n d a rd pri m a ry / s e c o n d a ry piping practice re q u i res a maximum spacing of 12î 

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut dow n .
•  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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A P P L I C ATION ECO-014 / MECHANICAL

D E S C R I P T I O N :
Parallel Boiler Piping using FM242 module / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  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 contro l .
•  Power to the PH circuit shall be interrupted under the following exc e p t i o n s :

1)DHW priority
2)Condensate pro t e c t i o n
3 ) Outdoor temperature exceeds WWSD setpoint

DHW Heating Op e r a t i o n :
•  The system temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH) is shut dow n .
•  After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and 

PH circuit will be turned on.

No t e s : 1) Boilers shall be piped in a re verse re t u rn 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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A P P L I C ATION ECO-015 / MECHANICAL

D E S C R I P T I O N :
Dual Boiler / Pri m a ry / Se c o n d a ry Boiler Piping using FM242 module / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  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 Bu d e rus contro l .
•  Boiler pumps (P1, P2) shall be wired to the Ho n e y well L8148 aquastat and will operate on a demand signal 

f rom the Ecomatic contro l .
•  The primary pump (PH) shall be powe red continuously with the following exc e p t i o n s :

1)DHW priority
2)Condensate pro t e c t i o n
3 ) Outdoor temperature exceeds WWSD setpoint

DHW Heating Op e r a t i o n :
•  The system temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH) is shut dow n .
•  After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut down and 

PH circuit will be turned on.

No t e s : 1) Boilers shall be piped in pri m a ry / s e c o n d a ry arrangement with a recommended spacing of 4 pipe 
diameters with a maximum of 12î between the supply and re t u rn to the pri m a ry loop.
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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A P P L I C ATION ECO-016 / MECHANICAL

D E S C R I P T I O N :
In d i rect DHW Heating with Multiple Tanks (Parallel Piping) 

Space Heating Op e r a t i o n :
Refer to previous application drawings for information on space heating. 

DHW HEAT I N G :
Pi p i n g :

•  It is important that the tanks be piped in a re verse 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.

•  It is recommended that each tank have its own pump. 
•  Install a flow check va l ve on the common supply piping.

Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pumps P1, P1, P3 and the heating circuit (PH) is shut dow n .
•  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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A P P L I C ATION ECO-017 / MECHANICAL

D E S C R I P T I O N :
In d i rect DHW Heating with Two Tanks (Pri o rity Load) 

Space Heating Op e r a t i o n :
•  Refer to previous application drawings for information on space heating. 

DHW HEAT I N G :
•  Pi p i n g :
•  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. 

Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump P1 or P2 and the heating circuit (PH) is shut dow n .
•  Tank #1 must recharge within 30 minutes or the control will go back to space heating and display a 

DHW ERRO R .
•  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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A P P L I C ATION ECO-018 / MECHANICAL
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A P P L I C ATION ECO-018 / MECHANICAL

D E S C R I P T I O N :
Mu l t i - Zone Space Heating / On-demand High Temp Heating / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  Boiler temperature is maintained based on the selected heating curve and input from the outdoor 

s e n s o r.
•  Boiler will run to high limit on call from on-demand heat zo n e .
•  During setback periods, the boiler temperature will be reduced based on the DAY TEMP and 

NIGHT TEMP settings on the Ecomatic contro l .
•  Space heating pumps re q u i re a multi-zone switching relay to operate on a call for heat from a 

room thermostat. 
•  On-demand zone re q u i res 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 pro t e c t i o n
3 ) Outdoor temperature exceeds WWSD setpoint

Note - As shown, the on-demand zone is interrupted during DHW pri o ri t y, WWSD and condensate 
p rotection. For year round, 24-hour operation of the on-demand zones, disconnect the PH-HK1 
connection from ZC on the pump re l a y. This will allow the on-demand zone to operate during 
DHW recharging cycles. Consideration to boiler sizing must be given. 

DHW Heating Op e r a t i o n :
•  The boiler temperature rises on a call for DHW for fast re c ove ry.
•  The control powers the domestic pump (PS) and the heating circuit (PH-HK1) is shut dow n .
•  After the DHW recharging and intelligent purge cycle is completed, the PS pump will be shut 

d own and PH-HK1 circuit will be turned on.
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A P P L I C ATION ECO-018 / ELECTRICAL

D E S C R I P T I O N :
Mu l t i - zone Space Heating / On-demand High Temp Heating / In d i rect DHW He a t i n g

Space Heating Op e r a t i o n :
•  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 re q u i res a multi-zone pump relay (not supplied by Bu d e rus). The on-demand zone 

also re q u i res a separate pump relay to fire the boiler on a call for heat. When using a heat exchanger as 
s h own, 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-HK1) will energize pump relay #1. Howe ve r, the PH-HK1 circuit 
is limited to a 5 amp maximum load. T h e re f o re, multi-pump applications re q u i re an additional source 
of 120v power to the pump re l a y. Generally the #63 terminal is wired to the ZC terminal on the relay 
panel, howe ver relay circ u i t ry can va ry. Refer to wiring diagrams provided in this manual for specific 
m a n u f a c t u rer and model of the relay being used. If the model being used is not listed, contact Bu d e rus 
for assistance.

•  Each zone pump is energized on a call for heat from its re s p e c t i ve 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 pro t e c t i o n
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.

•  In order 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 pre vent overheating when the on-demand zone is calling. 

DHW Heating Op e r a t i o n :
•  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
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Drawing De s c ri p t i o n Pa g e
Nu m b e r Nu m b e r

Gas Boilers
BHS W D E C O . 1 G124X, G234X (Ho n e y well L8148) 6 5
BHS W D E C O . 2 G 3 3 4 X 6 6

Oil Bu rn e r s
BHS W D E C O . 4 Riello F40 Series - F3, F5, F10 6 7
BHS W D E C O . 9 Riello BF Series Di rect Vent - BF3, BF5 with K7R contro l 6 8
BHS W D E C O . 5 Carlin EZ 1 with 40200-02 contro l 6 9
BHS W D E C O . 6 Carlin P10 Di rect Vent and 99 FRD with 60200-02 contro l 7 0
BHS W D E C O . 8 Beckett AFII, CF, SMG with Ho n e y well R8148 contro l 7 1

BHS W D E C O . 1 0 Generic wiring with isolation relay for high amp burner 7 2

Tw o - Stage with FM242 module
BHS W D E C O . 1 1 Line Voltage Sw i t c h i n g 7 3
BHS W D E C O . 7 L ow Voltage Switching with L8148 contro l s 7 4
BHS W D E C O . 3 G334X gas boiler 7 5
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Drawing De s c ri p t i o n Pa g e
Nu m b e r Nu m b e r

W D E C O . A R M 8 4 2 Argo models ARM861DP, ARM842DP, ARM866DP 7 7
W D E C O . M R 4 1 6 1 A Columbus models MR41AA, MR61AA 7 8
W D E C O . M R 3 1 A A Columbus model MR31AA 7 9
W D E C O . W S R 3 0 1 Erie models SR201, SR301, SR601 8 0
W D E C O . TA S R 5 0 2 Taco models SR502, SR503 8 1
W D E C O . TA S R 5 0 4 Taco models SR504, SR506, SR503-EXP, 8 2

SR504-EXP and SR506-EXP
W D E C O . R 8 8 8 8 A Ho n e y well models R8888A,B 8 3
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Drawing De s c ri p t i o n Pa g e
Nu m b e r Nu m b e r

Essay on Mixing Va l ve s 8 5
BHS 3WAY. 1 Fl ow percentage through 3-way mixing va l ve 8 6

BHS 3WAY A P P. 0 1 Piping for ESBE 3-way mixing 8 7
BHS 4WAY A P P. 0 1 Piping for ESBE 4-way mixing 8 8

BHS V M 6 2 . 0 1 Wiring for VM-62 motor 8 9
Essay on Variable Fl ow Injection Mi x i n g 9 0
Design Criteria for Variable Fl ow Injection Mi x i n g 9 2
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MIXING VA LV E S

T h e re are two types of mixing va l ves commonly used in hyd ronic 
heating systems, 3-port and 4-port. Both of these va l ves are used to 
mix return water from the system with water from the boiler. A 
m o t o r i zed actuator is used to make adjustments to the va l ve 
positioning in order to maintain a given outlet temperature. 
This type of controlling provides ve ry accurate control of water 
t e m p e r a t u re to the system. It also allows the system water 
t e m p e r a t u re to be reset based on changes in outdoor (and 
optionally indoor) temperature. Without the use of a motorized 
a c t u a t o r, the outlet temperature of the va l ve is dependent on 
the flow rate and temperature of the incoming water. Using a 
manually set mixing va l ve without a motorized actuator can 
c reate wide swings in the outlet temperature. 

3 - p o rt va l ve - T h ree port mixing va l ves allow system water to 
return directly to the heat source. Bu d e rus generally recommends 
the use of 3 way mixing va l ves when using a Bu d e rus boiler. Due to 
the flexibility and corrosion resistance of the Bu d e rus boiler and the
condensate protection feature of the Bu d e rus control system, cooler
return water temperature does not present a problem. 

4 - p o rt va l ve - Four port mixing va l ves allow cooler return 
t e m p e r a t u res 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 
t e m p e r a t u re. Most cast iron boilers re q u i re this higher return 
t e m p e r a t u re to guard against thermal shock and flue gas 
condensation. 4-port va l ves are recommended in applications 
we re there is a large volume of low temperature system water. 
This will reduce pump cycling on system start up and prolonged 
setback periods.

85
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SYSTEM DESIGN CONSIDERAT I O N S

The following design pro c e d u re assumes that the boiler water temperature 
re q u i rement exceeds the temperature re q u i rements for the radiant system.

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

2) Determine radiant flow rate:

3) Determine driving temperature differe n c e

4) Determine the injection flow ratio

5) Compute injection flow rate

6) Select the proper size Variable Fl ow Injection Va l ve using sizing chart .

7) Compare CV Value with flow rate

T}
Tr
WTr
Qr

T}- Tr

Fl ow ratio X GPMr

WTr
T}- Tr+WTr

G P Mr=
Qr

(500) X WTr
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(T}- Tr)
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Flow Rate Calculations
For Wa t e r

Temperature Drop
B T U H 1 0 2 0 3 0

G P M
5 , 0 0 0 1 0 . 5 0 . 3 3
6 , 0 0 0 1 . 2 0 . 6 0 . 4
7 , 0 0 0 1 . 4 0 . 7 0 . 4 7
8 , 0 0 0 1 . 6 0 . 8 0 . 5 3
9 , 0 0 0 1 . 8 0 . 9 0 . 6

1 0 , 0 0 0 2 1 0 . 6 7
1 5 , 0 0 0 3 1 . 5 1
2 0 , 0 0 0 4 2 1 . 3
2 5 , 0 0 0 5 2 . 5 1 . 7
3 0 , 0 0 0 6 3 2
3 5 , 0 0 0 7 3 . 5 2 . 3
4 0 , 0 0 0 8 4 2 . 7
4 5 , 0 0 0 9 4 . 5 3
5 0 , 0 0 0 1 0 5 3 . 3
5 5 , 0 0 0 11 5 . 5 3 . 7
6 0 , 0 0 0 1 2 6 4
6 5 , 0 0 0 1 3 6 . 5 4 . 3
7 0 , 0 0 0 1 4 7 4 . 7
7 5 , 0 0 0 1 5 7 . 5 5
8 0 , 0 0 0 1 6 8 5 . 3
8 5 , 0 0 0 1 7 8 . 5 5 . 7
9 0 , 0 0 0 1 8 9 6
9 5 , 0 0 0 1 9 9 . 5 6 . 3

1 0 0 , 0 0 0 2 0 1 0 6 . 7
11 0 , 0 0 0 2 2 11 7 . 3
1 2 0 , 0 0 0 2 4 1 2 8
1 3 0 , 0 0 0 2 6 1 3 8 . 7
1 4 0 , 0 0 0 2 8 1 4 9 . 3
1 5 0 , 0 0 0 3 0 1 5 1 0
1 6 0 , 0 0 0 3 2 1 6 1 0 . 7
1 7 0 , 0 0 0 3 4 1 7 11 . 3
1 8 0 , 0 0 0 3 6 1 8 1 2
1 9 0 , 0 0 0 3 8 1 9 1 2 . 7
2 0 0 , 0 0 0 4 0 2 0 1 3 . 3
2 1 0 , 0 0 0 4 2 2 1 1 4
2 2 0 , 0 0 0 4 4 2 2 1 4 . 7
2 3 0 , 0 0 0 4 6 2 3 1 5 . 3
2 4 0 , 0 0 0 4 8 2 4 1 6
2 5 0 , 0 0 0 5 0 2 5 1 6 . 7
2 6 0 , 0 0 0 5 2 2 6 1 7 . 3
2 7 0 , 0 0 0 5 4 2 7 1 8
2 8 0 , 0 0 0 5 6 2 8 1 8 . 7
2 9 0 , 0 0 0 5 8 2 9 1 9 . 3
3 0 0 , 0 0 0 6 0 3 0 2 0
3 5 0 , 0 0 0 7 0 3 5 2 3 . 3
4 0 0 , 0 0 0 8 0 4 0 2 7 . 7
4 5 0 , 0 0 0 9 0 4 5 3 0
5 0 0 , 0 0 0 1 0 0 5 0 3 3 . 3

Maximum Recommended Flow
Rates For Hydronic Heating
Copper Steel
Tubing GPM Pipe GPM

1⁄2 11⁄2 1⁄2 2
3⁄4 4 3⁄4 4
1 8 1 8

11⁄4 14 11⁄4 16
11⁄2 22 11⁄2 25
2 45 2 50
21⁄2 85 21⁄2 80
3 130 3 140

Mixing Valve Sizing
GPM ESBE ESBE

(Radiant System) 3-Way 4-Way
1 to 8 3/4˝ 3/4˝

9 to 14 1˝ 1˝
15 to 22 11/4˝ 11/4˝
23 to 40 11/2˝ 11/2˝
41 to 60 2˝ 2˝
61 to 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
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G P M =

B T U / h r =

Pressure (PSI) =

Head (Feet) =

F a h r e n h e i t =

B T U / h r =

Recovery time for an
indirect water heater

Q(Load) = 8.31 (lbs/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

New Supply temperature =   Previous Supply Temperature - 

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

95

BTU/hr
500 x Delta T (Degrees F)

500 x GPM x Delta T (Degrees F)

Head (Feet) x 1 (Specific Gravity)
2.31

Pressure (PSI) x 2.31
1 (Specific Gravity)

(Degrees Celsius x 1.8) + 32

Kilowatts x 3,413

Q
Boiler Output (BTU/hr)

Q (Radiator)
500 x Loop GPM

Heat Values
Natural Gas          1 therm = 100,000 btu

#2 Oil          1 gallon = 139,000 btu
Propane          1 gallon = 91,800 btu

Conversions/Formulas



Notes



Notes



Notes



  

  

Boiler installed by: 
(contractor’s address) 

 

  

  

  

  

Boiler installed on: 
(date of installation) 

 

  

  

  

  

  
 
 
 
 

 
 
 
 
 

Buderus Hydronic Systems 
50 Wentworth Avenue 

Londonderry, NH  03053  USA 
Tel:  (603) 552-1100  •  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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