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Disclaimer 

The information contained in this manual is subject to change without notice from AERCO 
International, Inc. AERCO makes no warranty of any kind with respect to this material, including but 
not limited to implied warranties of merchantability and fitness for a particular application. AERCO 
International is not liable for errors appearing in this manual. Nor for incidental or consequential 
damages occurring in connection with the furnishing, performance, or use of this material. 
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1. CONCEPT 
Individual water heaters and boilers achieve maximum efficiency and precise temperature control. 
However, when factors such as existing indirect storage water heaters, restricted fuel input, or space 
limitations are conditions to be met, AERCO boilers can be used in a dual service role. 

In order to accommodate the requirements for both space heating and the production of domestic hot 
water, multiple boilers can be used in a combination space heating and domestic water heating plant. 
Boilers are piped in a multiple boiler arrangement as they would be in a multiple unit space heating 
plant. See Combination Boiler Plant Sizing section for recommendations on number of boilers 
required. The boilers for domestic water production are isolated from the heating system in the supply 
piping by means of two-way motorized valve(s). An external hot water storage generator is used to 
convert boiler water to produce potable water through a closed loop coil. Upon demand for domestic 
water, the isolated (combination duty) boilers produce a constant temperature supply by operating in 
the internal setpoint mode. 

The AERCO Control System (ACS) Panel is designed to stage the operation of up to 32 boilers.  Eight 
(8) of the 32 boilers can be designated for domestic water heating in constant setpoint mode.  The 
ACS Panel uses a simple tank aquastat to start domestic water production.  It allows a transfer of the 
motorized valve and the control of the boilers when the space heating requires their added input.  An 
optional ACS Relay Box (Available April 2012) can be used in conjunction with the ACS Panel to 
operate a second motorized valve and to enable/disable the domestic boiler water pump.   

2. ACCESSORY (FIELD PROVIDED) SPECIFICATIONS 
Use the following specifications when selecting an aquastat, motorized two-way valve(s), and 
combination system pump for use with the AERCO Control System. 

2.1. Aquastat   
• ±10°F Minimum Deadband 
• Contact switch: Dry (unpowered) 

2.2. 2-way Motorized Valve(s): 
• Maximum amp draw = 5 A @ 250VAC general use; 5A @30VDC resistive; 125VA @ 

120VAC Pilot Duty 
• Required: Proof of open end-switch 
• Recommended: Fail-Safe position (Open) 

2.3. Pump: 
• 1/4 HP @125VAC; 5A @ 30VDC resistive 

 
NOTE 

If valve and/or pump loads exceed the above contact ratings 
of the ACS and ACS Relay box, use these relays as pilot 
duty to activate external relays (field provided). 
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3. ACS PANEL DOMESTIC HEATING OPTIONS 
There are three domestic heating options for the ACS. 

• Option 1:  Designated Domestic Hot Water Boiler(s) Using ACS Panel Only OR using ACS Panel       
                  and ACS Replay Box. Applicable to C-More controlled boilers only.  Not applicable to      
               Modulex boilers.   

• Option 2:  Designated Domestic Priority Boiler(s) and Designated Building Priority (Swing) Boiler(s) 
              Applicable to C-More controlled boilers only.  Not applicable to Modulex boilers. 

• Option 3:  Header Temperature Boost 
               Applicable to C-More controlled boilers and Modulex boilers.   

Options 1 and 3 require only the ACS Panel.  Option 1 can also use the ACS Relay Box if control of the 
combination system pump cannot be achieved with building controls.  Option 2 requires the ACS Panel 
and the ACS Relay Box (Available April 2012) 

4. SEQUENCE OF OPERATION 
4.1. OPTION 1:  Designated Domestic Hot Water Boiler(s) Using ACS Panel (A) or 

ACS Panel and ACS Relay Box (B) 

 
4.1.1. OPTION 1-A: Designated Domestic Hot Water Boiler(s) Using ACS 

Panel ONLY (See Diagram 1, 2 and 11) 
• B1 and B2 are the space heating boilers; B3 is the domestic hot water boiler. 

• The Combination System pump shall be enabled/disabled by the building 
controls. 

• V1 isolates the domestic hot water boilers(s) from the space heating boilers. 

An aquastat closure signals the ACS there is a domestic load.  The ACS will run the domestic 
hot water boiler B3 in constant setpoint.  At the same time, the building controls shall enable 
the combination system pump.  When the domestic load is satisfied and the aquastat opens, 
the ACS disables B3 and the building controls shall disable the combination system pump. 

If the space heating boilers B1 and B2 reach 100% input, the ACS will check if there is a 
domestic load present (via aquastat).  If there is a domestic load present, the ACS will 
continue to run the space and domestic heating boilers independently.  If there is no domestic 
load, the ACS will open V1, wait for its proof of open end switch to make, then runs B3 as a 
space heating boiler. This state will continue until one of the following occurs: 

1. A domestic load is called for (via aquastat).  At this point, the ACS will close V1 and 
run B3 as a domestic heating boiler in constant setpoint. At the same time, the 
building controls shall enable the combination system pump. 

2. The space heating load decreases to the point in which the air-fuel valve position of 
B1, B2, and B3 drops below a user-programmed position (programmed in the ACS).  
At this point, the ACS will close V1, and returns B3 to being a domestic hot water 
boiler. 
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4.1.2. OPTION 1-B: Designated Domestic Hot Water Boiler(s) Using ACS Panel 
AND ACS Relay Box (Available April 2012) (See Diagram 3, 4 and 12) 

• B1 and B2 are the space heating boilers; B3 is the domestic hot water boiler. 

• The Combination System pump shall be enabled/disabled by the ACS Relay Box. 

• V1 isolates the domestic hot water boilers(s) from the space heating boilers. 

An aquastat closure signals the ACS there is a domestic load.  The ACS will enable the 
combination system pump and run the domestic hot water boiler B3 in constant setpoint.  When 
the domestic load is satisfied and the aquastat opens, the ACS disables the pump and B3. 

If the space heating boilers B1 and B2 reach 100% input, the ACS will check if there is a 
domestic load present (via aquastat).  If there is a domestic load present, the ACS will continue 
to run the space and domestic heating boilers independently.  If there is no domestic load, the 
ACS will open V1, wait for its proof of open end switch to make, then runs B3 as a space 
heating boiler.  This state will continue until one of the following occurs: 

1. A domestic load is called for (via aquastat).  At this point, the ACS will close V1, enable 
the combination system pump, and run B3 as a domestic heating boiler in constant 
setpoint. 

2. The space heating load decreases to the point in which the air-fuel valve position of B1, 
B2, and B3 drops below a user-programmed position (programmed in the ACS).  At this 
point, the ACS will close V1, and returns B3 to being a domestic hot water boiler. 

 

4.2. OPTION 2:  Designated Domestic Priority Boiler(s) and Designated 
Building Priority (Swing) Boiler(s) Using ACS Panel AND ACS Relay Box 
(Available April 2012)  (See Diagram 5, 6, and 12) 
• B1 is the space heating boiler, B2 is the building priority (swing) boiler, and B3 is the 

domestic priority boiler 

• The Combination System pump shall be enabled/disabled by the ACS Relay Box 

• When both space heating and domestic load are present: 
o V1  is closed  B3 is dedicated to domestic heating. 
o V2 is open  B1 and B2 are in space heating mode. 

An aquastat closure signals the ACS there is a domestic load.  The ACS will enable the 
combination system pump and run the domestic priority boiler B3 in constant setpoint.  When the 
domestic load is satisfied and the aquastat opens, the ACS disables the pump and B3. 
If B3 reaches 100% input and stays there for more than 2 minutes, the ACS will open V1, close 
V2, and run B2 as a domestic heating boiler together with B3.  This state will continue until the 
domestic load is statisfied (aquastat opens).  At this point, the ACS will disable the combination 
system pump and B3, close V1, open V2, and return B2 to being a building priority boiler. 
If the space heating boilers B1 and B2 reach 100% input, the ACS will check if there is a 
domestic load present (via aquastat).  If there is a domestic load present, the ACS will continue 
to run the space and domestic priority boilers independently.  If there is no domestic load, the 
ACS will open V1 (V2 remains open), wait for V1’s proof of open end switch to make, then runs 
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B3 as a space heating boiler.  This state will continue until one of the following occurs: 
1. A domestic load is called for (via aquastat).  At this point, the ACS will close V1, enable the 

combination system pump, and run B3 as a domestic priority boiler in constant setpoint.  
2. The space heating load decreases to the point in which the air-fuel valve position of B1, B2, 

and B3 drops below a user-programmed position (programmed in the ACS).  At this point, 
the ACS will close V1, and returns B3 to being a domestic priority boiler 

NOTE 
For Option 2, the Remote Interlocks of the Building Priority 
(swing) boilers must be wired to the BLR INTLK input of the ACS 
Relay Box.  This ensures the swing boilers will only run when 
there is flow through them (either V1 or V2 is open).  It is also 
recommended that the failsafe state of the swing boilers (user-
programmed in the boiler C-More controls) be set to shut down.  
This ensures in the event the Modbus signal is lost from the 
ACS, the swing boilers do not fire in case V1 or V2 failed to 
open. 

4.3. OPTION 3: Header Temperature Boost (See Diagrams 7 to 10, 13, and 14) 
An aquastat closure signals the ACS there is a domestic load.  If the current header 
temperature is below the programmed “Boost Temperature”, the ACS will ramp up the boilers 
accordingly until the boost temperature is reached.  When the domestic load is satisfied and the 
aquastat opens, the ACS goes back to maintaining the space heating constant setpoint or goes 
back to following the outdoor reset or the 4-20mA/Modbus remote setpoint signal. 

5. COMBINATION PLANT SIZING 
The required size of a combination boiler plant is not the simple sum of the space heating load and 
domestic hot water load.  The factor obtained from Figure 1 is multiplied by the peak domestic hot water 
load to obtain the boiler output capacity to be added to the space heating load.  The result is the total 
required boiler output capacity.  Figure 1 indicates the reduction of additional heat supply for domestic 
water heating if the ratio of domestic water heating to space heating is low.  This reduction is possible 
because 

• Maximum space-heating requirements do not occur at the time of day when the maximum peak 
hot-water demands occur. 

• Space-heating requirements are based on the lowest outside design temperature, which may 
occur for only a few days of the total heating season. 

• An additional heat supply or boiler capacity to compensate for pickup and radiation losses is 
usual. The pickup load cannot occur at the same time as the peak domestic hot water load 
because the building must be brought to a comfortable temperature before the occupants use 
hot water. 
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Figure 1: Table Sizing Factor for Combination Heating and Water Heating Boilers 

NOTE: Chart taken from ASHRAE 2007 HVAC Applications Handbook. 

Example Using Figure 1:  
Space Heating Load = 5500 MBH 
Hot-Water Heating (Domestic) Load = 4100 MBH 

Ratio = 4100 MBH / 5500 MBH = 0.74 
From Figure 1, Factor = 0.67 
The additional boiler capacity to be added to the space heating load is factor x domestic = 0.67 x 4100 MBH 

Total Plant Capacity = 5500 MBH + (0.67 x 4100 MBH) = 8247 MBH 

Number of Boilers = Total Plant Capacity / Output per Boiler 
If BMK2.0LN Boilers are used:  
Number of BMK2.0LN = 8247 / 1706 = 5 BMK2.0LN Boilers  

6. COMPONENT DESIGN 
Domestic water sizing for a combination plant should be done in accordance with ASHRAE and ASPE 
standards. The storage tank size should be adequate for small domestic water draws without short 
cycling the domestic tank aquastat. The combination of recovery and storage should be as prescribed in 
the ASHRAE/ASPE methods.  
The recovery of the storage tank coil exchanger should be based on a temperature drop of 20°F, or the 
same temperature drop as the heating system that the plant supplies. When sizing the circulating pump 
between the combination boiler(s) and the tank coil, the flow of the pump must be greater than the sum 
of the required minimum flow of the boilers. The head of the pump must be capable of overcoming the 
pressure drop of the boilers, the tank coil, and the frictional resistance of all piping/ accessories between 
them. Air elimination and expansion accessories may be required in the coil loop as well as the main 
heating loop. 

7. WIRING DIAGRAMS 
The wiring diagrams referenced to in this application guide (Diagrams 1-14) are provided on the 
following pages. 
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Diagram 1: Benchmark Boiler/Smartplate – Combination Heating/DHW Piping w/Boiler Side Buffer 

Tank (Designated DHW Boiler Applications without ACS Relay Box) 
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Diagram 2: Benchmark Boiler – Combination Heating/DHW Piping (Designated DHW Boiler 

Applications without ACS Relay Box) 
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Diagram 3: Benchmark Boiler/Smartplate – Combination Heating/DHW Piping w/Boiler Side Buffer 

Tank (Designated DHW Boiler Applications with ACS Relay Box) 
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Diagram 4: Benchmark Boiler – Combination Heating/DHW Piping (Designated DHW Boiler 

Applications with ACS Relay Box) 
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Diagram 5: Benchmark Boiler/Smartplate – Combination Heating/DHW Piping w/Boiler Side Buffer 

Tank (Designated DHW Boiler(s) and Designated Building Priority Boiler(s) Applications) 



 

Page 14 of 24          AERCO International, Inc. • 100 Oritani Dr. •  Blauvelt, New York 10913 • Phone: 800-526-0288                PR1  03/27/2012 

TAG-0050_0A 

AERCO Control System (ACS) Combo Domestic/Space Heating 
Applications Guide 

 
Diagram 6: Benchmark Boiler – Combination Heating/DHW Piping (Designated DHW Boiler(s) and 

Designated Building Priority Boilers(s) Applications 
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Diagram 7: Benchmark Boiler/Smartplate – Combination Heating/DHW Piping w/Boiler Side Buffer 

Tank – Temperature Boost Applications 
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Diagram 8: Benchmark Boiler – Combination Heating/DHW Piping – Temperature Boost 

Applications 
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Diagram 9: Benchmark Boiler/Smartplate – Combination Heating/DHW Piping w/Boiler Side Buffer 

Tank – Temperature Boost Applications 
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Diagram 10: Modulex Boiler – Combination Heating/DHW Piping – Temperature Boost 

Applications 
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Diagram 11: ACS Wiring Diagram (C-More Systems) DHW Priority – Combination System Pump 

Enabled/Disabled by BAS 
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 Diagram 12: ACS Wiring Diagram (C-More Systems) DHW Priority + Building Priority (Swing) 

Boilers 
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Diagram 13: ACS Wiring Diagram (C-More Systems) Header Temperature Boost Application 



 

Page 22 of 24          AERCO International, Inc. • 100 Oritani Dr. •  Blauvelt, New York 10913 • Phone: 800-526-0288                PR1  03/27/2012 

TAG-0050_0A 

AERCO Control System (ACS) Combo Domestic/Space Heating 
Applications Guide 

 
Diagram 14: ACS Wiring Diagram (MLX Boilers) Header Temperature Boost Application 
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