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Attention Heating Engineer,
Congratulations for purchasing a  boiler. This appliance 
ensures maximum comfort over a long life, with high reliability, 

 S.p.A.

CONFORMITY

Commercial Boilers
AHRI Standard BTS-2000

without notice from  SpA. 

application.  is not liable for errors appearing in this 

in connection with the furnishing, performance, or use of this 
material.

ENGLISH

RANGE

MODEL ASSEMBLY NUMBER
Array AR 1000 20177312
Array AR 1500 20177313
Array AR 2000 20177314

�WARNING: If the information in these instructions is not 

�WARNING: Do not store or use gasoline or other flammable 

WHAT TO DO IF YOU SMELL GAS:
Do not try to light any appliance.

If you cannot reach your gas supplier, call the fire 

�FOR YOUR SAFETY: 
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GENERAL

1 GENERAL

The  Array AR 1000, AR 1500 AR 2000 Boilers are fully 

Array
AR 1000, AR 

1500 AR 2000. These Array

temperature, as well as conventional heating systems.

The Array

Array 
Model

Input Range (BTU/hr.) Output Range (*) (BTU/hr.)
Minimum Maximum Minimum Maximum

AR 1000 100,000 1,000,000 96,100 961,000
AR 1500 100,000 1,500,000 96,100 1,441,500
AR 2000 100,000 2,000,000 96,100 1,922,000

gas.

South Coast Air Quality Management District (SCAQMD), Rule 1146.2

AR 1000, 
AR 1500 2000  offer the maximum venting flexibility with 

Conventional, Vertical Conventional, 

The Array

energy management system integration.

�IMPORTANT: 

apply to the Array series of boiler.

�IMPORTANT: Array

.

1.1  Warnings & Cautions

 Instruction 

17 22 29
installation of units within the Commonwealth of Massachusetts.

�IMPORTANT: This Instruction Manual is an integral part of the 

for future reference.

�WARNING: 

�WARNING: 

maintenance.

�WARNING: Before attempting to perform any maintenance on 

�WARNING: 

�WARNING: 

�WARNING: Metal casing is an integral part of the boiler. All 

in case of failure.

�CAUTION: 

�CAUTION
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1.2 Safety Instructions

Observe these instructions for your safety.

• 

• 

• 
• 

• Close main gas valve.
• 
• 
• 
• 

Risk to life from electrical shock.
• Disconnect the power supply to the boiler heating system before 

• 
• 

• 

• 
regulations.

• 

• 

• 

• 

• Use only genuine OEM parts when replacing parts.
• 

• 

• 

boiler.
Risk of fatal injury from neglecting your own safety in case of 

• 

• 

• 
Installation and maintenance
• 

• 
complete heating system operates correctly.

• 
• Only use original 

 warranty
• 

1.3 General Warning

must comply with the American Society of Mechanical Engineers 

NOTICE:
• 

• 

use.
• 

• 

• 

• 

• 

• 

• 

heat is present.
• 

once a year.
• 

• 

• 

• 
• Do not pull or twist the electrical wires from the boiler, even if 

• 
• 
• Do not leave any combustibles or containers of flammable 

• 

• 

• 
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2 PRODUCT DESCRIPTION

2.1

• Array

•

• There are several options available for venting. See section “4.15 

•

•

• The Array

•

2.2 Scope of Delivery

12

4

5

6

7

3

8

9

Fig. 1

Component Qty Packaging method
1 1 Pallet
2

appliance 1

3 1
4 System Temperature 

Sensor 1

5
Sensor 1

6 1

Component Qty Packaging method
7 Relief Valves Drain 

1

8 1
9 Botton caps 2

2.3 Proper Use

The Array

The Array
Commercial applications.

central heating systems.

2.4

policies of the  Group.

To protect the environment, we use the best possible technology 

view.
Packaging

recyclable.

2.5

If overheating occurs or the gas supply fails to shut off, close the 

NOTE:
manual emergency shutoff valve.

Fig. 2  Manual Gas Shutoff Valve

2.6

If there is an emergency, turn off the electrical power supply to 
the 
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2.7 
Commonwealth of Massachusettes

Boiler Installations within the Commonwealth of Massachusetts 

soap.

(a)

1. INSTALLATION OF CARBON MONOXIDE DETECTORS

a. 

be met at the time of completion of installation, the owner 

2. APPROVED CARBON MONOXIDE DETECTORS

3. SIGNAGE

size, “GAS VENT DIRECTLY BELOW. KEEP CLEAR OF ALL OBSTRUCTIONS”.

4. INSPECTION

1. 

2. 

(c) MANUFACTURER REQUIREMENTS - GAS EQUIPMENT VENTING 
SYSTEM PROVIDED

1.

2.
system.

(d) MANUFACTURER REQUIREMENTS - GAS EQUIPMENT VENTING 
SYSTEM NOT PROVIDED

1.

2.

(e)

[End of Extracted Information From 248 CMR 5.08 (2)]
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10

PRODUCT DESCRIPTION

2.9 Technical Data

Unit AR 1000 AR 1500 AR 2000
Boiler Category ASME Sect.IV
Type of Gas
Max input rate 1,000,000 1,500,000 2,000,000 

Min input rate 100,000 100,000 100,000

Rate
Ø Inch 1.5” 1.5” 1.5”

Max. NG Pressure Inch w.c. 13.5 13.5 13.5

Min. NG Pressure Inch w.c.  3.5 3.5 3.5

Max. LPG Pressure Inch w.c. 13.5 13.5 13.5

Min. LPG Pressure Inch w.c. 8 8 8

% 4.4 – 5.8 4.4 – 5.8 4.4 – 5.8
Water Connections Ø Inch 3 “ 3” 4” 

PSI 80 80 80

Relief Drain Connection Ø Inch 2.5” 2.5” 2.5”

Water Volume Gallon 12 18 24

Ø Inch 6 6 8

Vent Materials
Max operating temperature 194 194 194

Max HE allowable temperature 210 210 210 

Ambient storage temperature 5 to 158 5 to 158 5 to 158 

Ambient functioning
temperature

32 to 120 32 to 120 32 to 120 

95 % at 104 95 % at 104 95 % at 104

SQFT 43 43 43
2

.

18 MCA
lbs 1058 1323 1676 

Dimension W x H x D Inch

its final installation location. 
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2.10 Assembly Components

1

5
4

3

6

2
9 14 8

10
17

13

11

1922

20

15

21

30 292832

26 25273133

ARRAY AR1000
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1

5
4

3

6

2

18

7

47

47

9 16 14 8

10
17

24 23

13

11

1922

20

15

21

30 292832

26 25273133

ARRAY AR1500
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30 292832

26 25273133

13

11

1922

20

15

21

10
17

24 23

18

7

9 16 14 8

47

47

47

1

5
4

3

6

2

12

ARRAY AR2000
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Item Description
1 Outer frame
2 Leg
3 Fan
4 Supply pipe
5 Purge valve
6 Gas pipe
7 Gas valve
8 Heat exchanger
9 Pump
10 Water shutoff valve
11 Flow meter
12 Flue pipe
13 Gas shutoff valve
14 Inner frame
15
16
17
18 Relief valve
19 Gas connection
20
21 Venting connection
22
23
24

Item Description
25
26
27
28 Sight glass combustion
29 Igniter
30 Burner tube
31
32
33 Fan
34 Brass connection
35
36
37
38 Pump
39
40
41
42
43 Clapet valve
44
45
46
47

40

41

44

43

42

45

4616

47

37

36

38

39

35

34
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2.11 Efficiency Curves

ARRAY AR 1000, AR 1500, AR 2000

80%
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100%
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30% input
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REGULATIONS

4  INSTALLATION

4.1 

 AR 1000,  AR 1500 AR 
2000.

4.2 Receiving the Unit

Each Array

NOTE: 

4.3 Site Preparation

Array AR 1000,  
AR 1500 AR 2000 

Access to AC Input Powerat 120VAC, single phase, 60Hz for 
AR 1000 AR 2000.

for the AR 1000, AR 
1500, AR 2000.

4.3.1 Installation Clearances

The Array  AR 1000, AR 1500 AR 2000

panels, or inhibit service or maintenance of the unit.

3 REGULATIONS

�NOTE: 

�NOTE: 

3.1 

Boilers.

labels on the boiler.

3.2 Operating Limits of the Boiler
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24”
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Fig. 3  Array AR 1000, AR 1500 Clearances

Fig. 4 

31
.5
”

(8
00
m
m
)

24
”

(6
10
m
m
)

83
”

(2
11
0m
m
)

60.8”
(1545mm)

24”
(610mm)

24”
(610mm)

24
”

(6
10
m
m
)

  Array AR 2000 Clearances

�WARNING: 

�CAUTION: 

FOR MASSACHUSSETTS ONLY:

4. See 
pages 7, 22 29

4.3.2 Setting the Unit

the polystyrene sheets. Remove the lag screws securing the unit to 

�WARNING: 

component of the boiler.

�WARNING: 

Fig. 5  Array

�WARNING: 

local rules.



18

INSTALLATION

In multiple unit installations, it is important to plan the position 

expansion.

FRONT

12.6” (320mm)31.1” (790mm)

Fig. 6  Array

12.6” (320mm)29.5” (750mm)

FRONT

Fig. 7  Array

Fig. 8 

29.9” (760mm)

2.8
” (

70
mm) 2.8” (70mm)

57
.2

” 
(1

45
0m

m
)

Fig. 9 

0.28’’
(7mm)

0.75’’
(20mm)

0.28’’ (7mm)

0.75’’ (20mm)

Fig. 10 
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4.4 Boiler Location

continuous supply of air for combustion. Install this boiler 

to freezing.

in the structure.
DO NOT install this appliance in any location where gasoline 

DO NOT install this appliance on top of carpet or combustible 

4.5 

Parameters Units Value 

PH value PH Min 6.5; Max 9
< 0.05
< 0.3
< 0.1

Na2SO3 < 10
N2H4 < 3
PO4 < 15
CaCO3 ppm Min 50 ; Max 150

ppm absent
Chlorine ppm < 100
Pressure PSI Min 7.25; Max 80
Glycol %

Consult a local water treatment specialist for 

When using oxygen permeable PEX, the system must be 

exchanger.

�CAUTION: For freeze protection use only propylene glycol, with 

�CAUTION:

�CAUTION: The boiler piping system of a hot water boiler 

4.6 

piping connections is on the top of the unit as shown in Fig. 11.

Water 
Return 
(Inlet)

Water 
Supply
(Outlet)

Gas 
connection

Fig. 11 

�CAUTION: Before connecting the boiler to the heating system, 

�CAUTION: 

�CAUTION:

�CAUTION: Excessive fluctuation in pressure changes in the 

pressure.
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4.7 Low Water Cutoff

boiler level
heat exchanger level

Boiler level:

At this point press the Reset button. The error will turn off.
Module level:

message “LWCO2 error” will appear on the screen.
At this point press the Reset button. The error will turn off.

4.8 High Limit Safety Switch

button.

4.9  Pressure Relief Valve Installation

Array

Contact the water supplier or local plumbing inspector on how to 
correct this situation. 
Do not plug the relief valve.

75PSI Relief valve
(one for each module)

Fig. 12  Pressure Relief Valve Location

4.10 

The Array

Condensate 
Trap

Condensate 
Trap

Condensate 
Trap

Vertical Flue 
Manifold

Syphon

Fill the syphon with water 
from the  top of the vertical 
flue manifold BEFORE 
connecting the vent piping 

Fig. 13 

�WARNING: 

with water prior to restarting it, otherwise combustion gases 
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�WARNING: 

removable for routine maintenance.

�CAUTION: Use PVC, CPVC, stainless steel, aluminum or 

steel or copper components.

Condensate Drain 
(1" PVC adapter
included)Relief Valves Manifold 

(2.5" NPT adapter included)

Fig. 14

filling the siphon at the bottom of 

Before connecting the external exhaust venting to the boiler, 
access the top panel, remove the protective cap from the flue 

Fill the syphon
with water

Syphon

Fig. 15 Filling the siphon

4.11  Gas Supply Piping

Array AR 1000, AR 1500  AR 2000 boilers contain a 1.5 inch NPT 
gas inlet connection on the top of the unit as shown in Fig. 11.

�WARNING: 

�CAUTION: 
testing are corrosive to metals. Therefore, piping must be 

NOTE:

by the unit.

prevent clogging of components.

isolate the unit from the gas supply piping. At no time 

supply piping.
Installation of a union fitting at the appliance gas line 

4.11.1 Gas Supply Specifications

gas pressure at 8” w.c. for burners operating at maximum capacity.

4.11.2Manual Gas Shutoff Valve

upstream of the boiler. Maximum allowable gas pressure to the 
boiler is 13.5” w.c.

4.11.3  External Gas Supply Regulator

The external natural gas regulator must be capable of 
regulating

AR 1000
AR 1500
AR 2000

of natural gas while maintaining a minimum gas pressure 
of 4.0” w.c. natural gas, or 8.0” w.c. propane to the unit.



22

INSTALLATION

The following are 

Horizontal installation of gas pressure regulators is 

For all Array

MASSACHUSETTS INSTALLATIONS ONLY

The Commonwealth of Massachusettes prohibits the use of copper 
tubing for the gas line.

NOTE: It is the responsibility of the customer to source, purchase, 

4.11.4 2 Limits

Insert a combustion analyzer probe into the test port 
shown in Fig. 166

36

Press “MODULE TEST” button;
Press “HIGH POWER” button.

the O2 value.

Test port of 
the module

Fig. 16 

2

2

Verify that the value of O2

+
Co

Co

A

B

+

Fig. 17  O2

2 value at the minimum input, turn the screw “B” 
2

Verify that the value of  O2

Repeat above process for all heat exchangers.

Array
Gas Type Max. Fire O2% Min. Fire O2%

Natural Gas 4.2 – 5.8 4.2 – 5.8
LP Gas 5.0 – 5.6 5.0 – 5.6
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4.12 AC Electrical Power Wiring

Front Door
Cover Panel

Service 
Display

Fig. 18  Front Doors Internal Layout

access the internal connections shown in Fig. 19.

Front Door
Electrical box

Module Power
Switch

Module Power
Switch

Module Power
Switch

Module Power
Switch

Fig. 19  Front Doors Electrical box
7

Main Switch 
(backside view)

Terminal Blocks

Fig. 20 
7

Main Switch 
(backside view)

Terminal Blocks

Fig. 21 AR2000 Front Door Electrical components
7

NOTE:

walls or another unit.

4.12.1 

The voltage configuration of Array AR 1000, AR 1500 AR 2000 

AR 1000, AR 1500:
AR 2000:

NO OTHER DEVICES SHOULD BE ON THE SAME ELECTRICAL CIRCUIT AS 
THE BOILER.

not remove power on the incoming power supply terminals.

Main Switch

Fig. 22  Main switch
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Power Supply 
connection

Fig. 23 AR1000, AR1500 Power supply connection

Power Supply
connection

Fig. 24 AR2000 Power supply connection

4.13

operation.
Array

NOTE: 

101 102 104 105 106 107 108 109 110 111 112 113 114 115103

ALARM MAIN /
CH PUMP 

Air Damper

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

CASCADE
LINK

AIR
DAMPER

Out
Door

Supply
Sensor

System
Sensor

BMS - RS485
GNDGN

D

DHW Tank
Sensor

Enable /
Disable

0-10 V
+ + -

DHW 3-WAY CH
DHW Pump CH

Fig. 25

Openings for wires

Fig. 26  Opening on the Cover Panel

4.13.1

shown in Fig. 25.

4.13.2 Air Damper

Connection of an external relay to this output to be able to switch 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

CASCADE
LINK

AIR
DAMPER

Out
Door

Supply
Sensor

System
Sensor

BMS - RS485
GNDGN

DDHW Tank
Sensor

Enable /
Disable

0-10 V
+ + -

101 102 104 105 106 107 108 109 110 111 112 113 114 115103

ALARM MAIN /
CH PUMP 

Air DamperDHW 3-WAY CH
DHW Pump CH

Feedback

Command

Default Air Damper 

Par. 127 – Prog. Output 3 0 10

Set the Par. 127.

On the home screen of the control panel, press the “Menu” 

Select “Settings” with the 
Select “Boiler Settings” with the 

Settings
General Settings  

Clock Settings
PB Configuration

Boiler Settings

access”
Select “Boiler Parameters” with the 
the 

Boiler Settings
 

Boiler Cascade Settings
Boiler Error Settings

Module Cascade Settings
Boiler Parameters

Press the 

Boiler Parameters

(128) Prog. Output 4.
(127) Prog. Output 3.
(126) Prog. Output 2. 0

6
3
1(187) Prog. Output 4.

4.13.3 

NOTE:

4.14  Venting
Array

Array

MUST
AR 1000, AR 1500 AR 2000 boilers can use the following 

Material Standard Maximum Flue 
Temperature (°F)

Approved  
Manufacturers

40, 80 F441 194

Polypropylene ULC S636 230 Centrotherm Eco 

stainless steel UL 1738 by rating of seals

respective vent manufacturer.

�DANGER: It is extremely important to follow these venting 

7

�DANGER: 

�WARNING: Do not connect this gas appliance with any other 

.
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6" Flue Gas 
Connection

6" Air Intake

Fig. 27 AR 1000, AR 1500

Fig. 28 

8" Flue Gas 
Connection

8" Air Intake

�DANGER: 

gases.

boiler room.

installation using room air for combustion. When room air 

this manual.

instructions.

vapor, normally present in the exhaust gases.
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EXHAUST

BOILER

Fig. 29 

EXHAUST

BOILER

Fig. 30 

EXHAUST

BOILER

Fig. 31 

EXHAUST

BOILER

AIR DUCT

AIR DUCT

Fig. 32 

VENTING CONFIGURATIONS: 
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BOILER

EXHAUST

Fig. 33 
Combustion Air Opening 

BOILER

EXHAUST

Fig. 34 

EXHAUST

BOILER

Fig. 35 

BOILER

EXHAUST

Fig. 36 
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BOILER

EXHAUST

Fig. 37 

Do not use chimney as a raceway if another boiler or 

Venting Size Data”.

0.25” w.c. 

 For Massachusetts installations, contact companies able 

of Massachusetts.
For installation of multiple boilers, common venting shall be 

4.15  Combustion Air

Array boilers can utilize combustion air from the space in which 

Material Standard

ABS

Polypropylene ULC S636

26 gauge

Permanent wave solutions;

Paint or varnish removers;

Swimming pools;
Metal fabrication plants;
Beauty shops;
Refrigeration repair shops;
Photo processing plants;

Plastic manufacturing plants;

Whenever the environment contains these types of chemicals, 

in the following sections.

4.15.1 

permanent openings. For each unit these two openings must have 

4.15.2 

any restrictions, such as louvers.
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4.15.3 

total maximum allowable venting length.

5 COMMISSIONING

5.1 

�WARNING: 

�CAUTION: 
starting on page 16
start the unit.

5.2 

Section 4.10.

�WARNING: 

with water prior to restarting it, otherwise combustion gases 

5.3 Filling the Boiler Heating System

Open any automatic air vents in the heating system.

The heating system water pressure must be higher than 7.5 
PSI.

5.4 Warnings Concerning the Gas Supply

5.4.1 

Array Series boilers can operate 

NATURAL GAS

PROPANE (LP) GAS

5.4.2 Gas Type Conversion

If the gas available at the installation site is not the type the 

Conversion” page 41
technician.

5.5 

until the pressure switch is ON again. This function can be 

AR 1000, 3 for AR 1500 AR 2000
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Ver X.X.XX

Fig. 38 

Fig. 39 

1 Reset curve
2 Date & Time
3 
4 Language
5 Units conversion
6 
7 
8 

Ver X.X.XX

1 2 3

4 5 6

7 8

Fig. 40 Settings screen

Ver X.X.XX

Fig. 41 Date & Time screen

Ver X.X.XX

Fig. 42 

 when 
the room thermostat closes, the system switches ON. 

Ver X.X.XX

Fig. 43 

CH Mode 1 - Room Themostat & Outdoor Reset: this 

0, except the Tempererature Setpoint is automatically 
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Ver X.X.XX

Fig. 44 Reset Curve screen

20

 
 

OUTDOOR TEMP. (°C/°F)

Reset Curve
Design Boiler

93

Reset Curve 
Outdoor Design 1) Reset Curve Outdoor Mild Weather

2) Warm Weather Shutdown

Reset Cuve 
Boiler Mild
Weather

Reset Curve Boiler
Maximum

200
82 180
71 160
60 140

12049
10038

27 80
6016

°C °F

-6
40
4

60
16

80
27

100
38

°F
°C

Reset Curve Boiler
Minimum

C
H

 S
E

T
P

O
IN

T
 (°

C
/°

F)

Fig. 45  Reset Curve

CH Mode 2 - Full Outdoor Reset:

CH Mode 3 - Permanent Demand:

CH Mode 4 - Analog Input to Setpoint: the Temperature 

 or

CH Setpoint
Maximum

CH Setpoint
Minimum

1.51.0 2.0 9
Voltage

OFF ONON/OFF
Hysterese

OFF ON Modu
lati

ng

Fig. 46 

Note: Scale the analogue signal to match the system temperature 

temperature of the boiler.

DHW mode 1 - Tank with sensor:

Ver X.X.XX

Fig. 47 

DHW mode 2 - Tank with thermostat:
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Ver X.X.XX

Fig. 48 

Boiler screen.

Fig. 49 Boiler Screen

Fig. 50 DHW Screen

5.5.1 

automatically shuts off.

�NOTE: 

Fig. 51  Minimum Water Flow

5.5.2 Heating System Pressure Test

that it is necessary to restore the correct pressure. 

pressure gauge of Fig. 52. 

circuit slowly.

Temperature/Pressure 
Gauges

Fig. 52 
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5.6

0-10V /  On-Off

T Outdoor

Boiler Cascade sensor

J6         J8 Iso + Power
      S1 = on

J8
      S1 = off MANAGING

BOILER

J8
      S1 = off

J6         J8 Iso
      S1 = off

J8 DEPENDENTBMS 
Modbus 
RS485

      S1 = off BOILER

J8
      S1 = off

Max. 8 boilers

905 MN
MM900PBTouch Screen

Max. 8 burners/units

900PBTouch Screen

905 MN
DM2

905 MN
DM3

Power Supply
24Vdc 

Power Supply
24Vdc 

905 MN
MD

905 MN
DD2

905 MN
DD3

Gateway

Gateway

Max. 8 burners/units

System
Sensor

System
Sensor

Fig. 53

5.7

BOILER (73) Boiler 
Address BOILER (73) Boiler 

Address

Managing Managing Dep. 5

Dep. 2 Dep. 6

Dep. 3 Dep. 7

Dep. 4 Dep. 8

5.7.1

The S1 switch must be in OFF position on all other controllers of the 

J8 J11

905MN

S1

D
ip
S
w
itch

12345678

Fig. 54 Set Power Switch S1
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6 OPERATION

6.1 

of the Array
of the unit. It is imperative that the initial startup of this unit be 

�WARNING: 

�WARNING: 

�CAUTION: 
starting on page 16
start the unit.

6.2 Control Panel Description

All Array Series Boilers utilize the Touchscreen Control Panel shown 
in Fig. 55. This Touchscreen panel contains the basic controls for 

Chapter.

Touch
screen

Fig. 55  Touchscreen Control Panel

6.3 Touchscreen Control Panel Menus

The Touchscreen Control Panel incorporates a menu structure 

6.3.1 Riello Screen

Ver X.X.XX

Fig. 56  Riello Screen

The  logo is the entry point of the Control System. By touching 

screen.

a.

c.
After 30 minutes of inactivity the touchscreen will go to its 
screensaver. The screensaver sets the screen of the touchscreen to 

 

6.3.2 

Setting

Back

Service

Errors

Stats

Performance

Home

Current Supply 
Temperature

Ver X.X.XX

Fig. 57 
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 screen;
 move to the Performance screen of 

 not active;
 move to the Errors screen;
 move to Service screen;
 move to Settings screen;

 move to the previous screen.

6.3.3 Boiler Screen

touching it on the screen;

 screen;
 move to the Performance screen of 

the boiler;
 not active;
 move to the Errors screen;
 move to Service screen;

 carry out the Low Water Cut Off 
functionality test at boiler level

 move to the previous screen.

Ver X.X.XX

Fig. 58 Boiler Screen

6.3.4 

 screen;
 move to the Performance screen of 

 not active;
 move to the Errors screen;
 move to Service screen;

move to the previous screen.

Ver X.X.XX

Fig. 59 

�IMPORTANT: 

6.3.5 Performance Screen

The Control system is able to show the last 10 minutes “real time” 

System Temp;
System Power;
System Setpoint.

Boiler Temp;
Boiler Power;
Boiler Setpoint.
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Supply Temp;
Return Temp;

Power
Flame Current
Flue Temp

Ver X.X.XX

Fig. 60 Performance Screen

6.3.6 Error Screen

For each boiler, the Error screen shows the list of the last 40 errors

Ver X.X.XX

Fig. 61 Error Screen

6.3.7 Service Screen

The Service screen shows the main parameters of the Service 

Fig. 62 Service Screen

The Service Reminder

The Service_Interval can be set as the number of burn hours or the 

parameter.

6.3.8 

Ver X.X.XX

Fig. 63 

buttons.

the high limit temperature switch functionality test.
Moreover, the LWCO test button allows to perform the low water 
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6.4 

�
.

When replacing the front control panel, an initial screen with the 
.

the user interface; therefore, when replacing the control interface, 

On the home screen of the control panel, press the “Menu” 

Select "Settings" with the 
Select "Boiler Settings" with the 

Settings
General Settings  

Clock Settings
PB Configuration

Boiler Settings

access”
Select “Boiler Parameters” with the 
the 

Boiler Settings
 

Boiler Cascade Settings
Boiler Error Settings

Module Cascade Settings
Boiler Parameters

Press the 
press the 

Boiler Parameters

(94) Fan Speed Ignition
(93) Fan Speed Minimum
(92) Fan Speed Maximum

(116) Prog. Input 1.

6900 rpm
1900 rpm
4500 rpm
3

Use the 

 

Model Par. 92 Par. 93 Par. 94
AR 1000 6900 1900 3500
AR 1500 6900 1900 3500
AR 2000 6900 1900 3500

6.5 

�
.

Appliance Configuration Managing
Updating Appliance Updating..

Using the

Menu

Information
Central Heating (CH)

Clock Program
Settings

Using the 
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Settings
 

PB Configuration
Clock Settings
Boiler Settings

Appliance Configuration

 

Appliance Configuration Managing

(98) Appliance Settings
(97) IO Configuration
Appliance Model

Configuration Confirmed

3
12
17
No

Appliance Configuration Managing

(98) Appliance Settings
(97) IO Configuration
Appliance Model

Configuration Confirmed

3
13
17
Yes

Appliance Configuration Managing
Updating Appliance Initializing

Settings
 

PB Configuration
Appliance Configuration

Clock Settings
Boiler Settings

          Use the 

Boiler Settings
 

Boiler Cascade Settings
Boiler Error Settings

Module Cascade Settings
Boiler Parameters

Using the 

Module Cascade Settings

Boiler demand disabled
Dipswitch Configuration
(189) Burner Address

(72) Permit Emergency Mode

Stand-alone
Enabled
No
Yes

2

Calculated setpoint 30.0 °C

12:53

it shows the Riello logo, the Display positions itself 
autonomously in the APPLIANCE CONFIGURATION MANAGING 

Appliance Configuration Managing

(98) Appliance Settings
(97) IO Configuration
Appliance Model

Configuration Confirmed

0
0
0
No

Appliance Configuration Managing

(98) Appliance Settings
(97) IO Configuration
Appliance Model

Configuration Confirmed

3
12
17
Yes

 Once configuration is complete, the Display will briefly show a 
configuration error. Remove the power supply from the Managing 
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6.6 Touchscreen Control Panel replacement

�
.

When replacing Touchscreen Control Panel no setting actions are 

7                      SHUTDOWN

�CAUTION: 
When there is a frost, the heating system can freeze up if it is not 

against freezing.

vent valve at the highest point in the system open.

�NOTICE: 
The heating system can freeze as a result of a power failure or if 

7.1 Shutting Down the Heating System

the control unit also switches off the burner automatically.

Isolate the fuel supply to the burners.

7.2 Shutting Down the Heating System in an 
Emergency

Only in emergencies, switch OFF the heating system via the boiler 

emergency stop switch.
Isolate the fuel supply to the burners.

8 

policies of 

to.
To protect the environment, we use the best possible technology 

Packaging

Old appliances
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 GAS TYPE CONVERSION

The heating unit is factory preset for operating with natural gas. 

�DANGER: 

 

appliance from the power supply at the emergency shutoff 

 
The installer is responsible for the proper conversion of this 
appliance. The conversion is not complete until the operation 

instructions.

2 or O2 

SWITCHING FROM NATURAL GAS TO LP

Close the gas shutoff valve
Disconnect the electric power supply from the boiler

 SCOPE OF DELIVERY

COMPONENTS
QUANTITY

AR 
1000

AR 
1500

AR 
2000

AR 
3000

AR 
4000

Ignition cable 2 3 4 6 8

Managing ignition transformer 
connection wiring 1 1 1 1 1

connection wiring 1 2 3 5 7

Ignition transformer 2 3 4 6 8

Relay 2 3 4 6 8

Support for external igniter 2 3 4 6 8

4 6 8 12 16

4 6 8 12 16

4 6 8 12 16

2 3 4 6 8

2 3 4 6 8

Oring 2 3 4 6 8

Mixer 2 3 4 6 8

Instruction sheet 1 1 1 1 1

1

Array AR 1000-1500-2000Array AR 3000-4000

2 3 4
Array AR 1000-1500-2000-3000-4000

5

Array AR 1000-1500-2000Array AR 3000-4000

CONNECTION DIAGRAM

MANAGING CONTROL WIRING

USING «AIR DAMPER» CONNECTIONS (OUPUT3)
• 

 -
 -
 -

• 
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Black
Green
White

CABLE A

HIGH VOLTAGE TERMINAL STRIP

CABLE BJ5-3

MANAGING CONTROLLER

PAR. 97
NG LPG

Managing 12 52

• 
• 

Menu
Information  
Settings
Clock Program
System Test

• 

Settings
Boiler Settings  
Clock Settings
PB Con guration
Appliance Con guration

• 

Password

*  *  *

• 

Appliance Con guration
Boiler Managing

• 
• 

Appliance Con guration Managing
3
52
82
Yes

Appliance Model
(97) IO Configuration
(98) Appliance Settings
Configuration Confirmed

USING «ALARM» CONNECTIONS (OUPUT2)
• 

 -
 -
 -

• 

Black
Green
White CABLE A

HIGH VOLTAGE TERMINAL STRIP

CABLE BJ5-3

MANAGING CONTROLLER

PAR. 97
NG LPG

Managing 12 53

• 
• 

Menu
Information  
Settings
Clock Program
System Test
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•  

Settings
Boiler Settings  
Clock Settings
PB Con guration
Appliance Con guration

•  

Password

*  *  *

• 

Appliance Con guration
Boiler Managing

• 
•  

Appliance Con guration Managing
3
53
82
Yes

Appliance Model
(97) IO Configuration
(98) Appliance Settings
Configuration Confirmed

DEPENDING CONTROLLER WIRING

module)
• 

 -
 -
 -

• 

DEPENDENT CONTROLLER
Black

G
re

en

White CABLE A

J3-5 J2

J5-3 CABLE B

J3-10

PAR. 97
NG LPG

13 51

each of them.

• 
• 

Menu
Information  
Settings
Clock Program
System Test

• 

Settings
Boiler Settings  
Clock Settings
PB Con guration
Appliance Con guration

• 

Password

*  *  *

• 

Appliance Con guration
Boiler Dep. X

• 
• 

Appliance Con guration Dep. X
3
51
82
Yes

Appliance Model
(97) IO Configuration
(98) Appliance Settings
Configuration Confirmed

• 

• 

       Model      Par. 92 Par. 93 Par. 94
AR 1000 6900 1900 3500
AR 1500 6900 1900 3500
AR 2000 6900 1900 3500
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J3-5
MAN

J2-3
MAN

J3-10
MAN

J3-2 
MAN

J3-6 
MAN

J8-1
MANAG

J8-2
MANAG

J12-3
MANAG

J12-6 
MANAG

J6-7
MANAG

J6-14
MANAG

J6-6
MANAG

J6-13 
MANAG

J6-4
MANAG

J6-11
MANAG

J9-2
MANAG

J9-4 
MANAG

J6-13
DEP.2

J6-6
DEP.2

J9-1
MANAG

J9-3
MANAG TOUCHSCREEN

J3-7
MAN

J3-1
MAN

J3-3
MAN

J2-1
MAN

J3-8
MAN

Br
ow

n

Bl
ue

20
 A

W
G

 - 
Bl

ue

20
 A

W
G

 - 
G

re
en

20
 A

W
G

 - 
Bl

ac
k

16 AWG - Black - L
16 AWG - Black - L
16 AWG - Black - L
16 AWG - Blue - N
16 AWG - Blue - N
16 AWG - Blue - N

16 AWG - Black
16 AWG - Green

16 AWG - White

BOARD 2 BOARD 3
TS

POWER
SUPPLY

TOUCH
SCREEN

M2

BOARD 1

M1

J3-4
DEP.3

J3-9
DEP.3

16
 A

W
G

 - 
W

hi
te

 - 
N

16
 A

W
G

 - 
Bl

ac
k 

- L

250V
T 6A

R3

PUMP 3

** ONLY FOR AR1500 ** ONLY FOR AR1500

Br
ow

n

Bl
ue

J3-4
DEP.2

J3-9
DEP.2

16
 A

W
G

 - 
W

hi
te

 - 
N

16
 A

W
G

 - 
Bl

ac
k 

- L

250V
T 6A

R3

PUMP 2

Br
ow

n

Bl
ue

J3-4
MAN

J3-9
MAN

16
 A

W
G

 - 
W

hi
te

 - 
N

16
 A

W
G

 - 
Bl

ac
k 

- L

250V
T 6A

R3

PUMP 1

+ GND-

12
 A

W
G

 - 
Bl

ue

12
 A

W
G

 - 
G

re
en

12
 A

W
G

 - 
Bl

ac
k

M3

A1
A2

 7
8

24
6

13
5

A1
A2

 7
8

24
6

13
5

A1
A2

 7
8

24
6

13
5

NL

101  102   103

ALARM

L N 
101  102   103

104  105   106

3-WAY

DHW PUMP

DHW

L N
104  105   106

107  108   109

CH

CH

L N 
107  108   109

110  111   112

MAIN / CH
PUMP

L N
110  111   112

113  114   115

AIR
DAMPER

L N 
113  114   115

CASCADE
LINK

1      2

AIR
DAMPER

3      4

OUTDOOR
SENSOR

5      6

SUPPLY
SENSOR

7      8

DHW  TANK
SENSOR

9    10

ENABLE / 
DISABLE

11    12

0-10 V
+

G
N

D

13   14

SYSTEM
SENSOR

15    16

BMS - RS485

- GND+

17   18   19
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WIRING DIAGRAM AR 1000 -  AR 1500 - MANAGING

MAN

DEP 2

DEP 3

1
2

3

4
5

6

1
5

69

MIN
MAX  

3
2
1

1
2

4
5

3

MANAGING

AIR PRESSUR
SWITCH

LWCO_1
BOILER

LWCO2
UNIT

FLUE SENSOR

RETURN
TEMP. SENSOR203

204

18
17

19

8

7

10
9

5
6

2
1 14

13

11
12

SUPPLY 
TEMP. SENSOR

WATER THERM.
SAFETY LIMIT 

3
4 

202

212

UNIT
FLOWMETER

218

PARALLEL CONNECTION 
TO DEPENDENT

ARGUS LINK

GAS 
VALVE

FAN
PWM

RELAY R1-A2
RELAY R1-A1

UNIT
PUMP

IGNITER

213

FAN
POWER

211

102
111

109
106
113

110

112

101
103

107

104

216

MIN + MAX GAS
PRESSURE SWITCH

WATER PRESS SWITCH 
+

CONDENSATE 
PRESS. SWITCH

DEP.3 [only on AR1500] 

FLUE PRESS. SWITCH
+

CONDENSATE
PRESS. SWITCH

MANAGING

SERVICE
DISPLAY

POWER
SUPPLYL

N

GND

TOUCH
SCREEN

J6-10  bl

J6-12  bl
J6-5    br

J6-3    br

J6-8       bl
J6-1       br
J6-2       bk

br 

bl

bk

J6-6    br

J6-13   bl

J6-4    br

J6-11   bl

J6-14   bl

J6-7    br

J8-2     bl

J8-1     br

J9-1    br

J9-3    bl

J9-2    br

J9-4    bl 

J12-1     br
J12-4     bl

J12-5     bl
J12-2     br

J12-3   br

J12-6   bl

J4-2     bk
J4-3     w
J2-1     gr

J4-1     br

J4-4     bl
J4-5     grey

J4-6     bk

J3-6      grey
J3-1      br

J3-7      w

J3-8      w

J3-3      bk

J3-10    w
J3-5      bk

J3-9      bl
J3-4      br

J3-2      bk

J7-9   br
J7-10 bl

N.C.   br
COM  bl

N.O. COM  

J6-8       bl
J6-1       br

J5-1        bk
J5-2        w  
J2-4        gr     

J1-5  bk
J1-1  w

J1-4   gr

T1
J17

J2-3   gr
J2-2   gr

gnd

J7-2     br
J7-3     bl

J7-4     bl
J7-2     br

N.C.   bl

N.C.    bl

COM  br 

N.C. COM  COM   br  

14

COM

NC

J11-2 r
J11-1 r

J7-8     bl   

J7-6     br
J7-7     bk
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MAN

DEP 2

DEP 3

TO MANAGING

TO DEPENDENT

PARALLEL
CONNECTION

ARGUS LINK

1
2

3

4
5

6

3
2
1

1
2

4
5

3

MANAGINGDEPENDENT

LWCO2
UNIT

FLUE SENSOR

RETURN
TEMP. SENSOR203

204

15
16

SUPPLY 
TEMP. SENSOR

WATER THERM.
SAFETY LIMIT 

**
ONLY ON DEP.2 

**
ONLY ON DEP.2 

of AR1500

202

212

UNIT
FLOWMETER

GAS 
VALVE

FAN
PWM

RELAY R*-A2
RELAY R*-A1

UNIT
PUMP

IGNITER

213

FAN
POWER

211

216

FLUE PRESS. SWITCH
+

CONDENSATE
PRESS. SWITCH

SERVICE
DISPLAY

POWER
SUPPLYL

N

GND

**
ONLY ON DEP.2 

J6-10  bl

J6-12  bl
J6-5    br

J6-3    br

J6-8       bl
J6-1       br
J6-2       bk

J6-6    br

J6-13   bl

J8-2     bl
J8-1     br

J8-2     bl
J8-1     br

J12-1     br
J12-4     bl

J12-5     bl
J12-2     br

J4-2     bk
J4-3     w
J2-1     gr

J4-1     br

J4-4     bl
J4-5     grey

J4-6     bk

J3-9      bl
J3-4      br

J5-1        bk
J5-2        w  
J2-4        gr     

J1-5  bk
J1-1  w

J1-4   gr

T1
J17 gnd

J7-2     br
J7-3     blN.C.    bl

N.C. COM  COM   br  

J11-2 r

J7-8     bl   

J7-6     br
J7-7     bk

WIRING DIAGRAM AR 1000 -  AR 1500 - DEPENDENT
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WIRING DIAGRAM AR 2000– MANAGING
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CONNECTION DIAGRAM 905PB DISPLAY
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Connector Function

PC interface

905PB05_3R Display: RJ-11 Connector:

1: GND/VSS
2: ModBus_B (= Data -)
3: ModBus_A (= Data +)
3: AL_Comm
5: VSS
6: +24V

To 905MN
1 2 3 4 5 6

J25 Wire Colors:

CONNECTION DIAGRAM 905PB DISPLAY

6 7 8 9
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Communication Pin Function Connect to

COM2
5 GND
7 RS 485 +
8
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COM1
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 MAINTENANCE

MAINTENANCE / INSPECTION SCHEDULE 
Time interval Maintenance

Annually boiler
Annually

Annually obstructions are present

Annually obstructions are present

or local authority 

Every two months Test low water cut off

Every two months water cut off
Every six months

season Shut off the boiler

gas valve closing after burner stop

Verify startup

Gas Leak Inspection

pressure ports of the gas valves. 

�DANGER

that can cause a fire or explosion!

CHECK EXHAUST AND COMBUSTION AIR PIPE SYSTEM
Clear vent systems of any obstructions, corrosion, physical 

INSPECTION OF IGNITION ELECTRODE

1

2

0.118" - 0.197"

0.
31

5"
 - 

0.
39

4"

Fig. 64 

No. Description
1 Burner tube
2

CHECK WIRING AND CONNECTIONS

the metallic contacts.

BURNER GASKET INSPECTION

chamber.

GAS FILTER SERVICE

 -

 -
contaminate the clean gas circuit.
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HEAD AVAILABLE FOR THE SYSTEM

HEAD AVAILABLE

AR 800 AR 1000 AR 1500 AR 2000 AR 3000 AR 4000

DT 36 °F
ACROSS BOILER

Water Flowrate (USgpm) 42 53 80 107 160 213

Water Only 16.0 7.5 7.0 8.0 4.5 4.0

50% Glicol 14.4 7.0 6.0 7.0 4.0 3.0

DT 45°F
ACROSS BOILER

Water Flowrate (USgpm) 34 43 64 85 128 171

Water Only 20.0 16.5 16.0 16.5 14.5 14.0

50% Glicol 18.0 16.0 15.5 15.5 14.0 13.5

Array
Model

Boiler 
Quantity Max GPM

Common 
Pipe Size

(Inch)

Max 

Length of 
Pipe (ft)

AR 1000

1 50 3 1200

2 100 3 350

3 150 3 160

4 200 4 350

AR 1500

1 75 3 570

2 150 3 160

3 225 4 300

4 300 6 1200

AR 2000

1 100 4 350

2 200 6 725

3 300 6 300

4 400 8 800
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Note:

ARRAY AR 1000

Altitude (ft) From 0% to 25% From 25% to 50% From 50% to 75% From 75% to 100%

1,000,000 1,000,000 1,000,000 1,000,000
3,000 917,896 901,967 886,035 870,105
4,000 887,540 872,047 856,645 841,243
5,000 857,004 842,131 827,256 812,383
6,000 826,557 812,212 797,866 783,520
7,000 796,112 782,296 768,478 754,661
8,000 765,665 752,376 739,087 725,800
9,000 735,220 722,461 709,701 696,939
10,000 704,773 692,541 680,310 668,078

ARRAY AR 1500

Altitude (ft) From 0% to 25% From 25% to 50% From 50% to 75% From 75% to 100%

1,500,000 1,500,000 1,500,000 1,500,000
3,000 1,376,845 1,352,950 1,329,053 1,305,158
4,000 1,331,174 1,308,071 1,284,967 1,261,864
5,000 1,285,507 1,263,197 1,240,885 1,218,575
6,000 1,239,836 1,218,318 1,196,799 1,175,281
7,000 1,194,169 1,173,444 1,152,716 1,131,992
8,000 1,148,498 1,128,565 1,108,631 1,088,700
9,000 1,102,831 1,083,691 1,064,551 1,045,409
10,000 1,057,160 1,038,812 1,020,466 1,002,117

ARRAY AR 2000

Altitude (ft) From 0% to 25% From 25% to 50% From 50% to 75% From 75% to 100%

2,000,000 2,000,000 2,000,000 2,000,000
3,000 1,835,793 1,803,934 1,772,070 1,740,211
4,000 1,774,899 1,744,094 1,713,290 1,682,485
5,000 1,714,009 1,684,263 1,654,513 1,624,767
6,000 1,653,115 1,624,424 1,595,732 1,567,041
7,000 1,592,225 1,564,592 1,536,955 1,509,323
8,000 1,531,331 1,504,753 1,478,175 1,451,600
9,000 1,470,441 1,444,921 1,419,402 1,393,878
10,000 1,409,547 1,385,082 1,360,621 1,336,256

We have an ARRAYAR 1500

AR 1500 table that crosses the 
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TROUBLESHOOTING TABLE

Error no. Error Description Checks Solutions

0 Internal software error  

1 Three unsuccessful ignition 
attempts in a row pressure; 

 
 

valve.

is functioning properly by 

pressure.

is incorrect, it must be 

pressure; 

 

pressure is incorrect, 

eliminate any obstructions; 

gas valve is not 120Vac the 

2  
wire connections between replace them 

the gas 
valve or the power control 

3  
boiler normal operation, 

4
for more than 20 hours.

automatically.

error.

touchscreen.

Remove the cause of the 
 

error

5 Fan is not running after 60 
connection of the fan. 

the fan.

present, replace the power 
 

present, replace power 
 

6 Fan runs too slow for more   

7 Fan runs too fast for more   

8 Internal software error  

9 Contents of E2PROM are not  

10 Wrong safety parameters in 
E2PROM

 

11 Internal software error  
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Error no. Error Description Checks Solutions

12 Internal software error  

13 Air pressure switch not   

14 Air pressure switch not   

15 The external overheat 

High limit sensor measures 
temp.

 

 

switch.

restart it; 

 

switch.

16
the maximum allowable 

17 Internal software error  

18 Internal software error  

19 Internal software error  

20 Flame still present 10 

valve

 Replace the gas valve

21
ignition

 Replace the gas valve

22
the wire connections of the 

exchanger 

while running

replace them 

23   

24   

29 Internal software error   

30 Internal software error  

33
are open, pump is running.

the LWCO probe.

boiler. 

34
are open, pump is running.

the LWCO probe.

boiler. 

35 Gas pressure switch is 

This can either be the High 
or Low Gas Pressure Switch. range for the unit.

ensure supply connections 
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Error no. Error Description Checks Solutions

36

output is open for the fourth 
time.

  

37 Flue pressure switch is 

error.

pressure switch to ensure it 

 

Error no. Error Description Checks Solutions

100 Internal software error  

101 Internal software error  

102 Internal software error  

103 Internal software error  

104  

106 Internal software error  

107 Internal software error  

108 Internal software error  

109 Internal software error  

110 Internal software error  

111 Internal software error  

112 Internal software error  

113 Internal software error  

114
to be seen

 

115 Low water pressure error

pressure.

info screen. If the value is 
not in line with the system 

 

116 SENSOR Low water pressure   

117   

118 error  

119 Return sensor open wire connections; 

temperature sensor.

replace it; 

temperature sensor has the 
correct resistance values. If 
values are incorrect sensor 
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Error no. Error Description Checks Solutions

120 Supply sensor open wire connections; 

temperature sensor.

replace it; 

temperature sensor has the 
correct resistance values. If 
values are incorrect sensor 

122 DHW sensor open wire connections; 

temperature sensor.

replace it; 

temperature sensor has the 
correct resistance values. If 
values are incorrect sensor 

123 Flue sensor open   

125 wire connections; 

temperature sensor.

replace it; 

temperature sensor has the 
correct resistance values. If 
values are incorrect sensor 

126 wire connections; 

temperature sensor.

replace it; 

temperature sensor has the 
correct resistance values. If 
values are incorrect sensor 

127 wire connections; 

temperature sensor.

replace it; 

temperature sensor has the 
correct resistance values. If 
values are incorrect sensor 

129 wire connections; 

temperature sensor.

replace it; 

temperature sensor has the 
correct resistance values. If 
values are incorrect sensor 

130 wire connections; 

temperature sensor.

replace it; 

temperature sensor has the 
correct resistance values. If 
values are incorrect sensor 

132 wire connections; 

temperature sensor.

replace it; 

temperature sensor has the 
correct resistance values. If 
values are incorrect sensor 

133 Too many resets in a short   

135 Exchange temperature   

141 Selection 3 sensor open   

142 Optional 1 sensor open   
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Error no. Error Description Checks Solutions

143 Optional 2 sensor open   

144 Ambient sensor open   

145   

155 Flue pressure switch is open

 from the exhaust system; 

156   

162

this time

  

163

this time

pump is running.  

WARNINGS

Error no. Error Description Checks Solutions

200 burner lost communication 

burners set to 2. 
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Error no. Error Description Checks Solutions

201 boiler lost communication 

boilers

wiring between boilers.

167 set to proper number of 
boilers. 

communication with the 
Master Boiler will enter boiler 

the S1 switches on the 

properly.

202

203
on that particular boiler.

continue to operate as 
normal.

info screen.

204

info screen.

205
Too many physical high 
limit test attempts within 24 
hours.

206 DHW sensor is open or Current setopint is higher 

207 DHW sensor is open or 

208

209
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Array AR 1000 / AR 1500 / AR 2000 Single Unit Installation
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Array AR 1000 / AR 1500 / AR 2000 Multiple Boiler Installation
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MODEL
PIPE SIZE - 6" PIPE SIZE – 8”

AR 1000 30 100

AR 1500 30 100

AR 2000 30 100

MODEL
45° ELBOW - 6” 90° ELBOW - 6"

AR 1000 1.5 5 1.8 6

AR 1500 1.5 5 1.8 6

MODEL
45° ELBOW - 8” 90° ELBOW - 8"

AR 2000 2.1 7 2.75 9

Data for Venting size

ARRAY AR 1000
T supply / return (F°) - 176 / 140 T supply / return (F°) - 104 / 86

Maximum Input Minimum Input Maximum Input Minimum Input
CO2 9% 9% 9% 9%

Flue temperature

Max. pressure at boiler exit @ high fire 0.81 in H2O 202 Pa 0.08 in H2O 19 Pa 0.90 in H2O 224 Pa 0.16 in H2O 40 Pa

ARRAY AR 1500
T supply / return (F°) - 176 / 140 T supply / return (F°) - 104 / 86

Maximum Input Minimum Input Maximum Input Minimum Input
CO2 9% 9% 9% 9%

Flue temperature

0.70 in H2O 174 Pa 0.08 in H2O 19 Pa 0.79 in H2O 197 Pa 0.16 in H2O 40 Pa

ARRAY AR 2000
T supply / return (F°) - 176 / 140 T supply / return (F°) - 104 / 86

Maximum Input Minimum Input Maximum Input Minimum Input
CO2 9% 9% 9% 9%

Flue temperature

0.75 in H2O 187 Pa 0.1 in H2O 25 Pa 0.84 in H2O 209 Pa 0.18 in H2O 45 Pa

Cascade Venting of Multiple Boiler Installations 

25 

29
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 EXHAUST TERMINALS AND AIR INLET CLEARANCES

X
1 X2

X3

X
4

X
5

X
1

X
1X2

X
3 X3

1
2

Y
A

Y
B

Y
A3

3
3

3

1 
2 Gravity air inlet
3 Exhaust terminal

X2 See Note 1

X4 See Note 1

1 
2 Gravity air inlet
3 Exhaust terminal

X2 See Note 1

X4 See Note 1

NOTE
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X

Y

X 
Y 

Air intake

Air intake

X

Vent

Vent Y

X 
Y 

Y

X

Y

X

X

whichever is greater

Air intake
Vent

Vent Air intake

Y

X

X 
Y 
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SENSOR RESISTANCE

SENSOR RESISTANCE TABLE

Temperature °F (°C)
Testing tolerance ±10% Resistance [

27396
22140
17999
14716
12099
10000
8308
6936
5819
4904
4151
3529
3012
2582
2221
1918
1663
1446
1262
1105
970
855
755
669
594
529

Heat exchanger supply temperature sensor 
Heat exchanger return sensor
Heat exchanger flue sensor 
Boiler supply sensor
System temperature sensor

Vent terminals

Air intake

Vent terminals

Z

X

Y

X 
Y 
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Reference Menu     Access type
M1 Parameters Menu    U
M2 I Installer
M3 O Manufacturer
M4

Menu. Par. 
No.

Display 
visualisation Description Range Default

setting UM Access
type Category

M1 CH Control I Heating

M1 1 0…5 0 I Heating

M1 3
= 0

U Heating

M1 185

It is possible to shift the climatic curve 

0 I Heating

M1 109 Comp. T. @ 
Offsets the climatic curve in presence of 0 I Heating

M1 110 point I Heating

M1 111 point I Heating

M1 190 Fact 0…100 0 % I Heating

M1 5 Boiler Pump 
Overrun 0…900 30 Sec I Heating

M1 6 Flue Temp. 
Limit

Sets the activation temperature when 

temperature is higher than a set value, 

way until it reaches minimum power 

0 General

M1 7 CH Hystereis 
Up off for thermoregulation.

I Heating

M1 112 CH Hystereis 
Down on again for thermoregulation

I Heating

M1 9 10…900 180 Sec I Heating

M1 10 Temp. Diff.
which the burner switches on again 

at Par. 9

I Heating
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Menu. Par. 
No.

Display 
visualisation Description Range Default

setting UM Access
type Category

M1 12 Minimum

Sets the value of the temperature 

temperature. For a Delta T value 

in a linear fashion until it reaches the 
minimum power. The minimum O General

M1 13 Hx Diff. Max.
Wait Time return

10…250 10 Sec. O Heating

M1 14 Max. Power
CH 50…100 100 % Heating

M1 15 Min. Power
CH 1…30 1 % Heating

M1 16 CH PID P 0…1275 50 O Heating

M1 17 CH PID I 0…1275 500 O Heating

M1 18 CH PID D 0…1275 0 O Heating

M1 19 Design supply 
Temp climatic regulation

U Heating

M1 20 Design temperature to which the maximum 

regulation

U Heating

M1 21 Baseline 
Supply Temp climatic regulation

I Heating

M1 22 Baseline 

for climatic regulation

I Heating

M1 23 Design Supply 
Min. Limit

Limits the minimum value that can be 

I Heating

M1 24 Design Supply 
Max. Limit

Limits the maximum value that can be 

I Heating

M1 25 Warm Weather I Heating

M1 26 Boost Temp
Increment I Heating

M1 27 Boost Time
Delay 1…120 20 Min. I Heating

M1 28 Temp I Heating



68

SHUTDOWN

68

APPENDIX

Menu. Par. 
No.

Display 
visualisation Description Range Default

setting UM Access
type Category

M1 195 WWSD Enable high external temperatures, both CH I Heating

DHW Control I Heating

M1 35 0,1,2 0 I DHW

M1 113 Max. Power 
DHW % max. power 50...100 50 % I DHW

114 Min. Power 
DHW % minimum power 1...30 1 % I DHW

M1 36 Hyst. Down I DHW

M1 37 Hyst. Up I DHW

M1 38 Supply Extra I DHW

M1 39 Supp Hyst Dn O DHW

M1 40 Supp Hyst Up O DHW

M1 41

maintenance. For instance, if set at 3 

at minimum power to maintain the 

the same as Par. 36, this function is 

O DHW

M1 42 DHW Priority 0…3 0 = Time I DHW

M1 43 DHW Max.
Priority Time 1…255 60 Min. I DHW

M1 44 DHW Pump
Overrun

to thermoregulation

0…900 0 Sec. I DHW

M1 45 PID P 0…1255 100 O DHW

M1 46 0…1255 500 O DHW
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Menu. Par. 
No.

Display 
visualisation Description Range Default

setting UM Access
type Category

M1 47 PID D 0…1255 0 O DHW

M1 48 point point U DHW

M1 49 DHW Hysteresis 
Down O DHW

M1 50 DHW Hysteresis 
Up O DHW

M1 51 DHW Instant 
PID P 0…1255 100 O DHW

M1 52 DHW Instant 
PID I 0…1255 160 O DHW

M1 53 DHW Instant 
PID D 0…1255 0 O DHW

M1 60 Flow Rate Start 0.1…20 1.4 O DHW

M1 61 Flow Rate Lo 
Temp Pwr 0.1…20 1.4 O DHW

M1 62 Flow Rate Hi 
Temp Pwr 0.1…20 1.4 O DHW

M1 63 DHW On Off 10…60 30 Sec. O DHW

M1 64 Fr Off U DHW

M1 65 Eco Setpoint O DHW

M1 67 PreHeat After 0…255 30 Sec. O DHW

M1 68 Time 0…255 120 Sec. O DHW

M1 69 PreHeat Hyst 
Down O DHW

M1 70 PreHeat Hyst
Up 0 O DHW

M1 71 PreHeat Delay 
Time 0…15 10 Sec O DHW

M1 92 Maximum 0…12750 6900 RPM I General

M1 93 Minimum 0…12750 1900 RPM I General

M1 94 Ignition 0…12750 4500 RPM I General

M1 116 Prog. Input 1.

 
1 = Water pressure sensor

 
3 = Flue pressure switch.

0,1,2,3 Par. 97 I General

M1 117 Prog. Input 2

 

0,1,2,3,4 Par. 97 I General

M1 118 Prog. Input 3.
 

1 = Drain switch 
2 = Gas pressure switch

0,1,2 Par. 97 I General

M1 120 Prog. Input 5
 

2 = Extern switch
0,1,2 Par. 97 I General

M1 121 Prog. Input 6

 

2 = Flue switch 
3 = APS switch

0,1,2,3 Par. 97 I General
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Menu. Par. 
No.

Display 
visualisation Description Range Default

setting UM Access
type Category

M1 122 Prog. Input 7

 
 

 0,1,2,3,4,5 Par. 97 I General

M1 123 Prog. Input 8
 

 
2 = Water pressure switch

0,1,2 Par. 97 I General

M1 188 Prog. Input 9
 

 NA Par. 97 I General

M1 124 Prog. Input RT.  NA I General

M1 125 Prog. Output 1 0,1,2,3,4,5,6,7,8,9,10,14,15
,16,17,18,19,20 Par. 97 I General

M1 126 Prog. Output 2 0,1,2,3,4,5,6,7,8,9,10,14,15
,16,17,18,19,20 Par. 97 I General

M1 127 Prog. Output 3 0,1,2,3,4,5,6,7,8,9,10,11,12 Par. 97 I General
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Menu. Par. 
No.

Display 
visualisation Description Range Default

setting UM Access
type Category

M1 128 Prog. Output 4 0,1,2,3,4,5,6,7,8,9,10,14,15
,16,17,18,19,20 Par. 97 I General

M1 187 Prog. Output 5 0,1,2,3,4,5,6,7,8,9,10,14,15
,16,17,18,19,20 Par. 97 I General

M1 129  Flow Sensor DN10, DN15, DN15, DN20, 
DN25

Huba DN25 I General

M1 130 Flow Scaling 
Factor 0…25.5 3.2 I DHW

M1 131 Min Press. Off, 0.3…5.0 I DHW

M1 132 Pressure Fill 
Hyst. Off, 0.2…5.0 I DHW

M1 133 I General

M1 134 Start Time

133. 

0…255 120 Sec. I General

M1 135 Type
 

1 = Salmson 

0. Wilo Yonos
1. Salmson 0= Wilo I General

M1 136 I General

M1 137 Min Pwr 0…100 40 % I General
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Menu. Par. 
No.

Display 
visualisation Description Range Default

setting UM Access
type Category

M1 139 Dair active

parameter from “No” to “Yes”. Wait 

the boiler will initiate the automatic 

on.

Yes, No No I General

M1 140 Minimum Flow 50 I General

M1 196 timeout 4...100 18 Sec I General

M1 107 Day Sun…Sat. Sun Day I DHW

M1 108 Hour 0…23 0 Hour I DHW

M1 183 High Limit Test Enable limit thermostat physical test O General

M1 155 Frost 
Protection

perature of the primary sensor falls 

I General

M1 186
Frost 
protection 

external probe.
I General

M1 191 Fan Type boiler. 0...15 Par. 97 I General

M1 193 DHW for all No...Yes No I DHW

M2 189 Burner 
address I DHW

M2 Dipswitch 
function. I

M2 No . I

M2 72
Permit 
Emergency Yes . U

M2 74 Emergency I
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Menu. Par. 
No.

Display 
visualisation Description Range Default

setting UM Access
type Category

M2 75 Delay Per Start 5…255 200 Sec. I

M2 76 Delay Per Stop 5…255 180 Sec I

M2 142 Start Next 5…255 50 Sec I

M2 143 Stop Next 5…255 30 Sec I

M2 77 Hyst Down 

interval set by Par. 75.

I

M2 78 Hyst Up Stop 

time interval set by Par. 76.

I

M2 147 Number of 
Units 8 I

M2 144 Hyst Down I

M2 145 Stop I

M2 146 Hyst Up Stop 
All I

M2 148  
1 = Min burners 
2 = Max burners

0,1,2 2 I

M2 79 Max. Setp. 
Offset Down I

M2 80 Max Setp Offset 
Up I

M2 81 Delay Fact

Par. 79 e 80.

0…60 60 Min. I
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Menu. Par. 
No.

Display 
visualisation Description Range Default

setting UM Access
type Category

M2 82 Start Rate 10…100 80 % I

M2 83 Stop Rate 10…100 25 % I

M2 84 Rotation 
Interval

0...30 5 Days I

M2 149 Start

Establishes the number of the next 

1...8 1 I

M2 86 PID P 0…1275 50 O

M2 87 PID I 0…1275 250 O

M2 150 PID Slew Rate 
Up 0…25.5 5 O

M2 151 PID Slew Rate 
Dn 0…25.5 5 O

M2 152 Power 0…100 20 % I

M2 153 Hysteresis 0…100 40 % I

M2 154 0…255 30 Sec I

M2 184 N. active 
burner in DHW

With this setting it is possible to set the 
0...16 16 I

M3 73 . I

M3 156
Permit 
Emergency Yes . U

M3 157 Emergency I

M3 158 Delay Per Start 
Next Blr. 0…1275 1275 Sec. I

M3 159 Delay Per Stop 
Next Blr. 0…1275 1275 Sec I

M3 160 Start Next 0…1275 400 Sec I

M3 161 Stop Next 0…1275 240 Sec I

M3 162 Hyst Down 
Start Boiler I
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Menu. Par. 
No.

Display 
visualisation Description Range Default

setting UM Access
type Category

M3 163 Hyst Up Start 
Boiler I

M3 164 Hyst Down I

M3 165 Stop I

M3 166 Hyst Up Stop 
All I

M3 167 Number of 
boilers 1 I

M3 168 2 I

M3 169 Max. Setp. 
Offset Down I

M3 170 Max Setp Offset 
Up I

M3 171 Delay Fact

Par.169 e 170.

0…255 20 Min. I

M3 172 Next Boiler 
Start Rate 10…100 80 % I

M3 173 Next Boiler 
Stop Rate 10…100 25 % I

M3 174 Rotation 
Interval

0…30 5 Days I

M3 175 First Boiler to 
Start 1…8 1 I

M3 176 PID P 0…1275 25 O

M3 177 PID I 0…1275 500 O

M3 178 PID Slew Rate 
Up 0…25.5 5 O

M3 179 PID Slew Rate 
Dn 0…25.5 5 O

M3 180 Power 0…100 20 I

M3 181 Hysteresis 0…100 40 I

M3 182 0…255 30 I

M4 Appliance 1…4 3 O General
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BOARD Parameter 97 Parameter 98
Appliance

MANAGING 12

DEPENDENT 13

Menu. Par. 
No.

Display 
visualisation Description Range Default

setting UM Access
type Category

M4 98 Appliance 
settings

boiler type.

1…85 17 I General

M4 97 IO 

outputs.

1…53 12 I General
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FLOWCHARTS

SINGLE MODULE

Module in 
Stand-by Stop pump

Start pump

Start fan

Blocking 
errorStart burner (*)

Burn: Based on delta of Supply sensor 
and Setpoint PID output is determined

*

Demand for 
module

Supply 
Temp 

lower than 
Setpoint

Module 

is above 

Demand 

or no longer 
priority

Is the supply 
Temp Above the 
module setpoint  

Is the supply 
Temp Above the 
module setpoint  

Is Delta between 
supply and return 
larger than max 

Is Delta between 
supply and return 
larger than max 

ready

NO

NO

NO

YES

YES
YES

YES
NO

YES

NO

BURN

NO

YES

YES

NO

NO

NO

NO
YES

YES
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BURNER IGNITION SEQUENCE

Start burner

Pre-Purge 0

Pre-Purge 1 Fan on ignition speed 

Blocking error 

Pre ignition on

Gas Valve open

Locking errorBurn

Fan on 
ignition 

speed within 

Flame Current 
Above Minimal Ignition Tries 

NO

NO

NO

YES

YES
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YES

YES

YES YES

NO

NO

NO

Boiler error 

Boiler Heat 

Boiler 
Temperature 
higher than 

setpoint

Boiler Temp 
higher than 

setpoint remove 

Boiler Temp 
higher than 

setpoint  
remove 

Boiler Temp 
lower than 

Setpoint add 
Boiler Temp 
lower than 

Setpoint add

Air damper 

ready

Locking 

Boiler in Locking error

Blocking 
error

Clear demand Remove all 
active modules

immediately

Remove 

demand

Open Air 
damper

Remove 
module

Add module 

Power 
Balancing

Add module

Start boiler 
pump

Calculate 
boiler 

setpoint

Stop boiler 
pump

YES
NO

YES

YES

YES

YES YES

NO

NO

NO

NO

module of how a 
module is added 

*

YES

NO

NO

NO

MODULE CASCADE (STAND-ALONE BOILER)
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MODULE CASCADE (STAND-ALONE BOILER): ADD/REMOVE MODULE

Add module 
function

*
Delay period 

Air damper 

Are we allowed 
to add another 

YES

YES

YES

Add dependent to the 
cascade demand

Open Air damper

Reload delay time

NO

NO

NO

*
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YES

YES

YES YES

NO

NO

NO

Boiler error 

System 
Heat 

System 
Temperature 
higher than 

setpoint Clear 

System Temp 
higher than 

setpoint remove 

System Temp 
higher than 

setpoint  
remove 

System Temp 
lower than 

Setpoint add 
fast

System Temp 
lower than 

Setpoint add

First boiler 

Post pump 
completed

Locking 

System in 
stand-by Locking error

Blocking 
error

Clear demand Remove all 
active boilers

Turn on first boiler 
immediately

Remove 
Boiler fast

Remove 
Boiler

Add boiler 
fast

Power 
Balancing

Add boiler

Start system 
pump

Calculate 
system 
setpoint

Stop system 
pump

YES

NO

YES

YES

YES YES

NO

NO

NO

NO

NO

See the flow of Add 
boiler of how a boiler 
is added 

*

YES

NO

BOILER CASCADE



82

SHUTDOWN

82

APPENDIX

Add Boiler 
function

Remove 
Boiler 

function

*
*

Delay period 

Delay period for 
removing boiler 

Are we allowed 
to add another 

Are we allowed to 
remove another 

YES

YES

YES

YES

Add dependent from the 
cascade demand

Remove dependent to the 
cascade demand

Reload delay time

Reload delay time

NO

NO

NO

NO

*
*

BOILER CASCADE: ADD/REMOVE BOILER
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*

Boiler Min/Max 
Gas pressure 
switches are 

Boiler Blocked 
Flue pressure 

switch is closed

Boiler Water 
pressure switch is 

Module High limit 

Supply/return/
Flue sensor are 

Module LWCO 

Flue/condensate 
pressure sitch 

Flue gas Temp 
above the max_

YES

YES

YES

YES

YES

YES

YES

Stand-by

*

Locking error

Locking error

Locking error

Locking error

Locking errorBurner on 
min output

Blocking 
error

Blocking 
error

Blocking 
error

NO

NO

NO

NO

YES

NO

NO

NO

ERROR CHECKING CYCLE
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