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For service and repair to the boiler, call your heating contractor. When seeking information on the boiler from
the manufacturer, provide boiler model and serial number as shown on the rating label.

Boiler Model: Serial Number:
Installation Date: Type System:
Heating Contractor: Phone/Email:
Address:

A WARNING

This manual must only be used by a qualified heating installer/service
technician. Read all instructions in this manual before installing. Perform
steps in the order given. Failure to comply could result in severe
personal injury, death, or substantial property damage.

Innovative Equipment for Hot Water Systems

Thermal Solutions Products, LLC www.thermalsolutions.com
Phone: 717-239-7642 1175 Manheim Pike, Lancaster, PA 17601 orders@thermalsolutions.com



Table of Contents

I. Introduction 5 D. Power the Circulators 45
A. Important Information 5 E Pressurize the Fuel System 45
B. Disclaimers and Local Codes 5 F. Boiler Commissioning 45
C. Testand Inspections 6 G. Commissioning Arctic 1000 - Arctic 3000 45
D. Component Description 6 H.  Dual Fuel Arctic 1500 - Arctic 6000 - Switching
II. Pre-Installation 8 Fuels 48
A. Installation Conformance 8 l. Commissioning Arctic 1500 - Arctic 6000 High
B. Boiler Foundation 3 Turndown or Dual Fuel 48
C. Clearance and Serviceability 3 J. Finish Commissioning the Arctic 1000 - 6000 49
D. Ambient Boiler Room Temperatures 3 K.  Re-Starting After Prolonged Shutdown 49
III. Installation 10 L.  Testing Controls and Safety Devices 50
A. Receiving the Boiler 10 M. lgnition Failure 50
B. Boiler Water and Condensate Connections 10 VIIL. _Service, Maintenance, and Inspection 51
C. Condensate Trap/Drain Assembly 11 A. _ General Maintenance 51
D.  Gas Supply Connections 12 B. Daily 51
E. Combustion Air Supply System 12 C.  Weekly 52
IV. Venting 15 D. Monthly 52
A. General Venting Guidelines 15 E.  Annually 52
C.  Field Installation 16 F.  Ignition Assembly Cleaning 52
B. Venting Design Requirements 16 G.  Burner Assembly Cleaning 53
D. General Termination 23 H. Heat Exchanger Cleaning 53
E. Ventand Combustion Air Terminations 27 l Tube Replacement Procedure 53
F. Multiple Appliance Terminations 29 J. Safety and Operating Controls 57
G. Terminal Installation 30 K. Troubleshooting 58
H.  Polypropylene Venting 32 Appendix A: Sizing Gas Piping 60
I.  Optional Room Air for Combustion 32 Appendix B:  Air Syvitch Adjustment
J. Removing Existing Appliance 36 - Al'Ct.lC 15?0-6000 62
K.  Special Installation Requirements for Appendix C: Venting Diagrams 63
Massachusetts 36 Appendix D: Combustion Air Diagrams 64
V. Requirements 38 Appendix E: Boiler Piping Diagrams 65
A, Electrical 38 Appendix F: Water Flow Pressure Drops 70
B. Gas Supply Requirements 39 Appendix G: Wiring Diagrams 72
C. Sound Pressure Levels 39 Appendix H: Thermal Solutions (seller)
D. Pump and Piping Requirements 39 - Limite(.i Warranty 97
VI. Before Operation 41 Appendix I: Installation & Startup Report 98
A.  Pre-Boil Out Flushing of System 41
B. Boiler Out Procedure 41
C. Replacement Boiler Installations 42
D. Draining and refilling the boiler & system 42
E. Boiler Water Treatment 43
VII. System Start-Up 44
A.  Concert Boiler Control Display Navigation 44
B. System Check 45
C. Power the Boiler 45
2 Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com

Phone: 717-239-7642 Fax: 877-501-5212 Email: sales@thermalsolutions.com



Table of Figures

I. Introduction

5 Appendix E: Boiler Piping Diagrams 65
Figure 1: Arctic 1000 External Boiler Connections 7 Figure 25:  Single Boiler, Primary / Secondary 65
Figure 2:  Arctic 1500-3000 External Boiler Figure 26: Multiple Boilers, Primary Reverse-Return
Connections 7 Piping 66
Figure 3:  Arctic 3500-6000 External Boiler Figure 27: Multiple Boilers, Primary / Secondary
Connections ’ Reverse Return Piping 67
II. Pre-Installation 8 Figure 28: Multiple Boilers, Primary / Secondary
Figure 4: Clearances and Serviceability 9 Piping 68
III. Installation 10 Figure 29: Multiple Boilers, Primary / Secondary
Figure 5: Condensate Drain Trap 11 With Indirect Water Heater 69
Figure 6: Condensate Assembly Orientation 11 Appendix F: Water Flow Pressure Drops 70
IV. Venting 15 Appendix G: Wiring Diagrams 72
Figure 7: Vent Terminal Clearances 24 Figure 30: Arctic 1000 Wiring Diagram 72
Figure 8: Horizontal Sidewall Termination 28 Figure 31: Arctic 1500 To Arctic 3000 115 VAC Single
Figure 9: Slopped Roof Termination 28 Phase Wiring Diagram 74
Figure 10: Flat Roof Vent Terminations 29 Figure 32:  Arctic 1500 To Arctic 3000 208 — 230 VAC
Figure 11: Multiple Appliance Direct Vent Single Phase Wiring Diagram 76
Termination 31 Figure 33: Arctic 2000 To Arctic 3000 208-460 VAC
Figure 12: Flexible Vent in Masonry Chimney with Three Phase Wiring Diagram 78
Separate Combustion Air Intake 35 Figure 34: Arctic 1500 To Arctic 3000 High Turndown
V. Requirements 38 120 - 460 VAC S'ir.1gle or
VI. Before Operation 41 . Three Phas.e Wiring Dlagra?m 80
VI System Start-Up 44 Figure 35: Arc.tlc 1500 To Arctic 3000.D.ual F.uel 120-
460 VAC Single or Three Phase Wiring Diagram
Figure 13: Dungs Valve 47 84
Figure 14: Siemens Valves 47 Figure 36:  Arctic 3500 To Arctic 6000 208-460 VAC
VIII. Service, Maintenance, and Inspection 51 Three Phase Wiring Diagram 38
Figure 15:  Arctic 1000-3000 Ignition Assembly 52 Figure 37:  Arctic 3500 To Arctic 6000 Dual Fuel 208-
Figure 16: Arctic 3500-6000 Ignition Assembly 53 460 VAC Three Phase Wiring Diagram 92
Figure 17: Panel Removal in Preparation for Tube Appendix H: Thermal Solutions (seller)
Inspection - Arctic 1000 54 Limited Warranty 97
Figure 18: Panel Removal in Preparation for Tube Appendix I: Installation & Startup Report 98
Inspection - Arctic 1500 - Arctic 3000 54
Figure 19: Panel Removal in Preparation for Tube
Inspection - Arctic 3000 - Arctic 6000 55
Figure 20: Tube Puller Insertion 56
Appendix A: Sizing Gas Piping 60
Appendix B: Air Switch Adjustment
Arctic 1500-6000 62
Appendix C: Venting Diagrams 63
Figure 21: Typical Horizontal Vent Piping 63
Figure 22: Typical Vertical Pressurized Venting 63
Appendix D: Combustion Air Diagrams 64
Figure 23: Typical Horizontal Air Intake Piping 64
Figure 24: Typical Vertical Air Intake Piping 64
Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com 3

Phone: 717-239-7642 Fax: 877-501-5212 Email: sales@thermalsolutions.com



Table of Tables

I. Introduction 5 VI. Before Operation 41
Table 1: Water Flow Switch Settings 6 Table 26: Chemical Agents and Effects 43
II. Pre-Installation 8 Table 27: Recommended Feed Water Limits 44
Table 2: Clearances and Serviceability 9 VII. System Start-Up 44
III. Installation 10 Table 28: Siemens Nominal Low Fire O, 47
Table 3: Typical Condensate Flow Rate 11 Table 29: Safety Device Tests 50
IV. Venting 15 VIII. Service, Maintenance, and Inspection 51
Table 4: Vent and Combustion Air Pipe Diameters Table 30: Safety and Operating Controls 58
and Maximum Lengths 17 Table 31: General Troubleshooting 59
Table 5:  Vent and Combustion Air Equivalent Length Appendix A: Sizing Gas Piping 60
Calculation Worksheet 17 Table 32:  Maximum Gas Capacity Of Schedule 40
Table 6: Vent Air Pressure Drop Data 18 Pipe 60
Table 7:  Combustion Air Pressure Drop Data 19 Table 33: Equivalent Lengths Of Standard Pipe
Table 8: Combustion Air and Flue Gas Requirements Fittings And Valves 61
20 Table 34:  Specific Gravity Correction Factors 61
Table 9: Approved Vent Manufacturers and Appendix B: Air Switch Adjustment
Materials 20 Arctic 1500-6000 62
Table 10: Stainless Steel and CPVC Vent Adapters 20 Appendix C: Venting Diagrams 63
Table 11:  Polypropylene Vent Adapters 21 Appendix D: Combustion Air Diagrams 64
Table 12: Stainless Steel Vent and Intake Appendix E: Boiler Piping Diagrams 65
Terminations 21 Appendix F: Water Flow Pressure Drops 70
Table 13:  Polypropylene Vent and Intake Appendix G: Wiring Diagrams 72
Terminations 21 Appendix H: Thermal Solutions (seller)
Table 14: Recommended Venting Configurations Limited Warranty 97
and Material Options 22 Appendix I: Installation & Startup Report 98
Table 15:  Other than Direct Vent Terminal
Clearances 25
Table 16: Table of Acceptable Terminations 26
V. Requirements 38
Table 17: Electrical Requirements 38
Table 18: Gas Supply Requirements 39
Table 19: Sound Pressure Levels 39
Table 22: Water Flow Rates for Primary/Secondary
Pumping at 20°F AT 40
Table 23:  Water Flow Rates for Primary/Secondary
Pumping at 40°F AT 40
Table 20:  Minimum Water Flow Rates for Variable
Primary Pumping 40
Table 21: Maximum Water Flow Rate for Variable
Primary Pumping 40
Table 24: Water Flow Rates for Constant Volume
Primary Pumping 41
Table 25: GPM Increase for Glycol System 41
4 Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com

Phone: 717-239-7642 Fax: 877-501-5212 Email: sales@thermalsolutions.com



I. Introduction

A. Important Information

The following terms are used throughout this
manual to bring attention to the presence of hazards
of various risk levels, or to important information
concerning product life. It is critical that all personnel
read and follow all the information provided in the
boxes marked DANGER, WARNING, CAUTION, and
NOTICE.

A DANGER

Indicates an imminent hazardous situation which,
if not avoided, will result in death, serious injury or
substantial property damage.

7 SWVARNINE

Indicates a potentially hazardous situation which, if
not avoided, could result in death, serious injury, or
substantial property damage.

A CAUTION

Indicates a potentially hazardous situation which, if
not avoided, may resultin moderate or minor injury,
or property damage.

Indicates special instructions on installation,
operation, or maintenance which are important but
not related to personal injury hazards.

B. Disclaimers and Local Codes

Installation must conform to the requirements of
the authority having jurisdiction. In the absence of
such requirements, installation must conform to the
National Fuel Gas Code, NFPA 54/ANSI 72223.1, and/
or CAN/CGA B149 Installation Codes. Where required
by the authority having jurisdiction, the installation
must conform to the Standard for Controls and Safety
Devices for Automatically Fired Boilers, ANSI/ ASME
CSD-1.

Installation, start-up, and maintenance of this
equipment can be hazardous and requires trained,
qualified installers and service personnel. Do not
install, operate, service or repair any components
of this equipment unless you are qualified and fully
understand all requirements and procedures. Trained
personnel refer to those who have completed Thermal
Solutions Service School training specific to this
product.

The boiler heat exchanger is manufactured and
stamped in accordance with ASME Boiler and Pressure
Vessel Code, Section IV for a maximum allowable
working pressure and operating temperature of 160
psig (1103 kPa) and 210 F(99 C) respectively. Aqua-stat
is factory set at 200 F (93 C).

Post these instructions and maintain in legible
condition.

Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com 5
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C. Test and Inspections 3. Manual gas shutoff valve. The boiler is
Upon the completion of boiler installation, final air- equipped with two rr?anualigas shut off vaIv_es,
fuel adjustments are to be made by factory trained one located on the incoming gas supply line
service personnel. The emissions data and the 02 OUtS'dGOf,the boiler, and the other downstream
levels at minimum and maximum input rate can be of the main gas valve.
found on the back side of the front-boiler’s door, Main gas supply connection.
which can be referenced in the future by the boiler Pressure relief valve. The pressure relief
operator(s) when troubleshooting and servicing the protects the heat exchanger from an over-
boiler. In addition, the following tests and inspections pressure condition.
are made on each boiler at the factory to ensure it Ducted combustion air flange.
meets our highest safety and functionality standards. . .
Flue gas vent outlet. The boiler comes with
a standard AL 29-4C® stainless steel vent
e ASME hydrostatic test inspection connection.
e Electrical components inspection 8. Boiler water flow switch. The boiler water
) . flow switch is adjustable within the parameters
* Operating & efficiency test listed in Table 1. (Located inside the boiler on
e Final engineering inspection Arctic 1500 - Arctic 6000)
e Crating inspection
Table 1: Water Flow Switch Settings
) Mode Of Operation
DO NOT store or use gasoline or other flammable Minimum 18 13
vapors or liquids in the vicinity of this or any other Maximum 50 45
appliance.
If you smell gas vapors, DO NOT try to operate any 9. Return water connection. A 3” diameter
appliance—DO NOT touch any electrical switch or Victaulic grooved connection is provided on the
use any phone in the building. Immediately, call the Arctic 1000. A 3” 1504 class, flange is provided
gas supplier from a remotely located phone. Follow on the Arctic 1500 — 3000. A 6”, 150# class,
the gas supplier’s instructions or if the supplier is flange is provided on the Arctic 3500-6000.
unavailable, contact the fire department. 10. Clean out and inspection. The Arctic 1000 has
a 3” diameter Victaulic grooved connection is
L provided for inspecting and cleaning sediment
D. Component Description from the heat exchanger. The Arctic 1500-6000
(See Figure 1, Figure 2 and Figure 3) has a 1” NPT pipe for blow down to clean
1. Touchscreen display. The display provides sediment from the heat exchanger and a 3”
easy access for viewing and adjusting boiler removable plug for inspecting.
operational parameters, monitoring historical 11. Supply water connection. A 3” diameter
performance characteristics and annunciating Victaulic grooved connection is provided on the
boiler alarm/lockout conditions. Arctic 1000. A 3”, 150# class, flange is provide
2. Boiler On/Off switch. on the Arctic 1500 — 3000. A 6”, 150# class,
flange is provided on the Arctic 3500-6000.
6 Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com
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12. Airvent. The boileris provided with an internal
dip tube that traps liberated air from the boiler
water. The air vent allows the trapped air to
escape from the boiler.

References 13 to 15 are not used on the Arctic 1000

13. Boiler reset push button

14. Boiler water temperature gauge.

15. Boiler water pressure gauge.
References 16 to 18 are only used on Arctic 3500 — Arctic 6000
16. Boiler Hand/Off/Auto

17. Push Button Display. The display provides
easy access for viewing and adjusting boiler
operational parameters and provides alarm/
lockout codes.

18. Temperature Display. Provides for temperature
set points and actual temperature.

Figure 1: Arctic 1000 External Boiler
Connections

Figure 2:

Figure 3:

Arctic 1500-3000 External Boiler
Connections

Arctic 3500-6000 External Boiler
Connections

Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com
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II. Pre-Installation

The customer should examine the equipment for
any damage. It is the responsibility of the installer
to ensure all parts supplied with the equipment are
fitted in a correct and safe manner.

A WARNING

This boiler requires regular maintenance and service
to operate safely. Follow the instructions contained
in this manual.

A WARNING

Improper installation, adjustment, alteration,
service, or maintenance can cause property damage,
personal injury or loss of life. Read and understand
the entire manual before attempting installation,
start-up operation, or service. Only an experienced,
skilled installer or service agency must perform
installation and service.

A WARNING

This boiler must be properly vented.

This boiler needs fresh air for safe operation
and must be installed so there are provisions for
adequate combustion and ventilation air.

A. Installation Conformance

Installation must conform to the requirements of
the authority having jurisdiction. In the absence of
such requirements, installation must conform to the
National Fuel Gas Code, NFPA 54/ANS| Z223.1, and/
or CAN/CGA B149 Installation Codes. Where required
by the authority having jurisdiction, the installation
must conform to the Standard for Controls and Safety
Devices for Automatically Fired Boilers, ANSI/ ASME
CSD-1.

B. Boiler Foundation

Before uncrating, the boiler location should be
prepared. The boiler should set upon a good level
concrete floor. If the boiler is not level or the floor is
not in good condition, a concrete foundation should
be built, the dimensions being larger than the outside
dimensions of the boiler base. A 4” high housekeeping
pad is suggested.

7 SWARNINGE

Do not install boiler on combustible flooring.

C. Clearance and Serviceability

See Figure 4 and Table 2 for minimum clearances to
walls, ceilings, or obstructions. These clearances are
intended as a general recommendation only. Local
codes must be applied to specific installations and
the minimum clearances established accordingly.
Provisions must also be made for service, accessibility
and clearance for piping and electrical connections.
Do not obstruct combustion air and ventilation
openings with piping or any other construction.
All boilers must be installed in a space that is large
compared to the boiler.

D. Ambient Boiler Room Temperatures

This appliance must be installed indoors where the
ambient temperature stays within the range of 30
°F to 100°F (-1 to 38°C). When ambiet temperatures
above 100°F (38°C) are expected, an insulation kit is
required. At no point should the ambient temperature
be above 115°F.

8 Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com
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Figure 4: Clearances and Serviceability
Table 2: Clearances and Serviceability
Arctic Arctic
Dim Description Arctic 1000
P 1500-3000 | 3500-6000
A Clearance above top of Boiler 6” 6” 6”
B Front of Boiler - Burner End 24" 32" 43"
Ch From Chimney or Vent Collector measured horizontally 18” 18” 18”
Cy From Chimney or Vent Collector measured vertically 18” 18” 18”
D Rear of Boiler - Opposite Burner End 6” 6” 6”
*EL Left Side - Tube access side on standard construction 16” 23" 23"
*Eg Right Side - Tube access side on standard construction for Arctic 3500 - 6000 6” 6” 23"
Ec Between Boilers 16” 23" 23"

* For Reverse Construction of the Arctic 1500 - 3000, the EL and the ER values are swapped

Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com
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III. Installation

A. Receiving the Boiler

The boiler is shipped from the factory with (4) shipping
feet/legs bolted to the skids. These are provided to
facilitate unloading/moving with a forklift. Lifting
points are also provided to enable over-head lifting
with spreader bars to prevent damage to the boiler.
The shipping feet/legs MUST BE REMOVED after
the boiler is set in-place on its concrete foundation
before any piping/electrical connections are made.
It is recommended that the plastic protective cover
be left on as long as possible to reduce finish damage
from the installation.

B. Boiler Water and Condensate Connections

Do not run any pipes along the tube access panel
side of the boiler. Maintain clearances as shown on
the dimensional drawing for servicing of the boiler
tubes. (See Figure 4 and Table 2). All piping should
be designed and installed to avoid any loadings on
the boiler connections or piping.

1. Flow Connection

a. Thesystem supply and return flow connections
are shown on Figure 1. A gate valve should be
installed on the boiler outlet and inlet lines.
This allows the boiler to be isolated from the
heating system for draining and servicing.

2. Safety Relief Valve

a. Safety relief valve(s) are shipped loose.
Connections are provided in the top of the
boiler for the safety relief valve(s). The safety
relief valve discharge piping must be the
same size as the safety relief valve discharge
opening and run to a point of safe discharge.
No shutoff valves are to be placed between
the relief valve and the appliance or in the
discharge piping. Avoid over-tightening as
this can distort valve seats. All piping from the
safety relief valve(s) must be independently
supported with no weight carried by the
valve.

NOIICE

If the relief valve discharges periodically, this may be
due to thermal expansion in a closed water supply
system. Contact the water supplier or local plumbing
inspector on how to correct this situation. DO NOT
PLUG THIS RELIEF VALVE.

b. The minimum relief valve setting for standard
systems shall be 30 psig. The system shall
operate with no less than 26 psig at all times.

c. For systems designed to operate at delta T’s
greater than 40°F, the boiler shall be equipped
with a minimum relief valve setting of 60 psig.
The system shall operate with no less than
50 psig at all times. This will prevent boiler
water hammer.

3. Expansion Tank Connections

a. Connection(s) to an expansion tank are to
be provided by others in the system piping
separate from the boiler.

4. Drain Connections

a. A drain valve must be installed on the boiler
drain connection, the same pipe size as this
connection, to allow draining of the boiler.

5. Condensate Drain Connection

a. A condensate drain trap is shipped with
the boiler and is provided with a 1” npt
connection to drain the condensed products
of combustion from the boiler. Use Pipe with
continuous Teflon, high temperature silicone
tubing, or other tubing material compatible
with flue gas condensate. The condensate
temperature should never exceed 212° F and
the pH of the condensate should never have
a value lower than 3.5. NO VALVE is to be
installed in this line from the boiler to point
of discharge.

b. The condensate drain trap should be flushed
with water as part of your boiler maintenance
schedule to remove any debris that might
have accumulated over time.
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c. A common condensate pump/sump may
be used. Run separate piping from each
condensate drain to the sump. A common
drain may be used to discharge condensate
from the sump. Consult pump/sump materials
of construction. If a common sump is used,
individual drain lines should be connected
such that one drain cannot back feed into
another drain. Use Table 3 for sizing the
pump / sump.

Table 3: Typical Condensate Flow Rate

Arctic Model | Max Condensate Flow (gph)
1000 11.2
1500 16.8
2000 22.4
2500 27.9
3000 335
3500 39.1
4000 44.7
4500 50.3
5000 55.8
5500 61.4
6000 67

d. Consult local authorities regarding disposal
of flue gas condensate into public waste
water system. Some jurisdictions require that
condensate be buffered before discharge.
This buffering is commonly achieved by
draining the condensate through a limestone
bed. Consult Thermal Solutions or a chemical
treatment company for buffering system.

A CAUTION

Failure to properly pipe the condensate system will
greatly reduce boiler life. Do not install plugs, caps,
or valves on condensate piping.

Do not manifold boiler condensate and vent drains
together.

Do not crimp condensate lines or reduce drain line
inner diameter size.

C. Condensate Trap/Drain Assembly

1. The condensate trap/drain assembly, must be
Installed to the outlet in the rear of the boiler.

a. Mount as shown in Figure 5 and Figure 6
(Outlet of the vent is to be level).

b. Insert wires through grommet on back panel
and plugin the two wires into the bullet plugs
inside the back of the boiler.

2. Purpose

a. The flue gas trap prevents flue gases from
escaping into the boiler room.

b. The float switch interrupts the limit string in
the event the drainage of the condensate is
blocked.

Flue Gas Trap

Float Switch

1" PVC Union —\

Vent

Outlet (1" PVC Socket)

Figure 5: Condensate Drain Trap

Figure 6: Condensate Assembly Orientation

Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com 11
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D. Gas Supply Connections

The installation must conform completely to the
requirements of the authority having jurisdiction, or
in the absence of such, requirements shall conform in
the U.S. to the current National Fuel Gas Code, ANSI
7223.1-1984, or in Canada to the current Natural gas
and propane installation code (CAN/CSA B149.1-05),
and applicable regional regulations for the class;
which should be followed carefully in all cases.
Authorities having jurisdiction should be consulted
before installations are made. Refer to paragraph
3.5.2 for gas supply requirements.

1. Drip Leg

a. A drip leg, or sediment trap, is supplied
with the gas train. The gas line must be
connected to a supply main at least as large
as the gas train connection at the boiler. This
connection should be made with a union so
that the boiler gas train components and
burner may be easily removed for service.

2. Gas Piping Leak Test

a. After completion of the gas-piping hookup,
the installation must be checked for leaks.
Leaks shall be checked using a soap and water
solution. All joints up to the main motorized
gas valve shall be checked. A pressure
gauge shall be installed down stream of the
main motorized gas valve and up stream of
the manual gas shutoff valve in the closed
position to ensure the main motorized valves
are not leaking by. During commissioning,
the remainder of the gas train joints down
stream of the main motorized gas valve shall
be tested for leaks.

3. Venting of Gas Train Components

a. The MBC (gas valve) has an internal, factory
installed vent limiter re ANSI Z21.18/ CSA 6.3.
Venting required unless otherwise accepted
by the authority having jurisdiction.

b. The high and low gas pressure switches
incorporate a vent limiter as per UL 353
and limits the escape of gas less than 1.0
CFH of natural gas at 7 PSI if internal switch
diaphragm ruptures.

E. Combustion Air Supply System

For proper combustion it is necessary to provide the
boiler room with appropriate openings for fresh air
supply. Temporary air intakes such as windows and
doors should be avoided since they may be closed.
In addition to air needed for combustion, sufficient
air must be supplied for ventilation as well as other
air consuming equipment that may be present in the
boiler room. Often when personnel are working in the
boiler room, combustion air openings are closed due
to the temperature of the outside air. THIS MUST BE
AVOIDED AT ALL COSTS! Provisions should be made
to heat the outside combustion air, if necessary, for
personnel comfort.

Positive means for supplying an ample amount of
outside air, allowing for the complete combustion of
the gas, must be provided.

Movable combustion air dampers, automatic or
manually adjustable, must be electrically interlocked
with the boiler to prevent boiler operation if the
dampers are closed.

Combustion air openings must never be blocked or
obstructed in any manner.

The boiler room must be at a positive or neutral
pressure relative to the outdoors. A negative in the
boiler room will result in downdraft problems and
incomplete combustion due to the lack of air.

7 SWARNINGE

Failure to provide an adequate air supply will result
in boiler damage and hazardous conditions in the
building (fire and asphyxiation hazard as well as
equipment damage).

The design of combustion air openings MUST comply
with local and/or State codes or the authority having
jurisdiction. Asa minimum, combustion air openings
to the boiler room shall be provided as follows:

7 SWARNINE

Combustion air provided solely from an indoor
source is discouraged. No dimension for a round or
rectangular opening shall be less than 3”.
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1. Two Permanent Opening Method

a.

One opening starting within 12” of the top
of the boiler room and one starting within
12” of the bottom of the boiler room shall
be provided. The openings shall be open
directly to the outside or ducted directly to
the outside.

When directly open to the outside or ducted
to the outside by vertical ducts, each opening
or duct shall have a minimum free open area
of 1in2 per 4000 BTU total input rating of the
boiler(s) in the room.

If ducted to the outside through horizontal
ducts, each opening or duct shall have a
minimum free area of 1 in? per 2000 BTU
total input rating of the boiler(s) in the room.

2. One Permanent Opening Method

a.

One opening commencing within 12” of
the top of the room shall be provided. The
opening shall be directly to the outside
or shall be ducted to the outside with a
horizontal or vertical duct.

The opening or duct shall have a minimum
free area of:

1inZ /3000 BTU/hour of the total input rating
of all appliances (boilers) in the room.

Additional area must be provided for other air
consuming equipment in the room.

3. Mechanical Air Supply Systems

If the combustion air is provided by a
buildings mechanical ventilation system, the
system shall be sized to provide the specified
combustion air in addition to the ventilation
air requirements.

4. Louvers and Grilles

a.

The required size of openings for combustion,
ventilation, and dilution air shall be based on
the net free area of each opening. Where the
free area through a design of louver, grille, or
screen is new, it shall be used in calculating
the size opening required to provide the free
area specified. Where the louver and grille
design and free area are not new, it shall be
assumed that wood louvers have a 25 percent
free area, and metal louvers and grilles have a
75 percent free area. Non-motorized louvers
and grilles shall be fixed in the open position.

5. Screens

a.

Screens shall not be smaller than 1/4" mesh.

6. Motorized Louvers

a.

Motorized louvers shall be interlocked with
the appliance so they are proven in the full
open position prior to main burner ignition
and during main burner operation. Mens
shall be provided to prevent the main burner
from igniting should the louver fail to open
during burner startup and to shut down the
main burner if the louver closes during burner
operation.

a. The combustion air supply may be provided 7. Combustion Air Ducts
by a mechan.lcal aflrsupply system. If utilized, a. Combustion air ducts shall comply with the
the combustion air must be provided from the following:
. . 3, ollowing:
outside at a minimum rate of 0.35 ft>/min. .
for every 1000 Btu/hr. input for all appliances b. Ducts shall be constructed of galvanized steel
located in the space. or a material having equivalent corrosion
resistance, strength and rigidity.
b. Ifexhaust fans are utilized, additional air shall g' _ BIe
be provided to replace the exhausted air. c. Ducts shall terminate in an unobstructed
Each boil 4 oth i b space, allowing free movement of combustion
c. Each boiler an other app iance must be air to the appliances.
interlocked to prevent operation when _
the mechanical air supply system is not in d. Ducts shall serve a single space.
operation.
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e. Ducts shall not serve both upper and lower
combustion air openings where both such
openings are used. The separation between
ducts serving the upper and lower combustion
air openings shall be maintained to the source
of combustion air.

f.  Ductsshall not be screened where terminating
in an attic space.

g. Horizontal upper combustion air ducts shall
not slope downward toward the source of
combustion air.

h. Forinformational purposes, there are several
codes that address the amount of air and/or
size of the opening(s) in walls for combustion
air.

i. NFPA 54, National Fuel Gas Code (ANSI
Z223.1)

j. ASME CSD-1, Controls and Safety Devices for
Automatically Fired Boilers

k. ASME Section VI, Recommended Rules for
Care and Operation of Heating Boilers

. BOCA, National Mechanical Code

7SRNG

Do not locate air intakes where petroleum distillates,
CFC’s, detergents, volatile vapors or any other
chemicals are present. Severe boiler corrosion and
failure will result.

8. Ducted Combustion Air

a. Ducted combustion air can be connected to
the boiler air intake flange. Ducts shall be
constructed of galvanized steel or a material
having equivalent corrosion resistance,
strength and rigidity.

b. Table 4, Table 6, and Table 7 shall be used to
determine the ducted combustion air system
equivalent length.

c. Table Table 5 can be used for calculations.
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IV. Venting

A. General Venting Guidelines

In order to properly vent this boiler, the installer
must select and install a venting system that meets
all requirements specified in this section, as well as
following the instructions provided by the venting
system manufacturer:

1. Install vent system in accordance with National
Fuel Gas Code, ANSI Z223.1/NFPA 54 or Natural
Gas and Propane Installation Code, CAN/
CSA B149.1 Installation Code for Canada, or,
applicable provisions of local building codes.

2. |Ifthis boileris beinginstalled in Massachusetts,
follow the Massachusetts Code Instructions
printed near the end of this section in Step K.

3. Venting manufacturers not listed in this manual
may be acceptable. It is the responsibility of
the installer or vent supplier to use compatible
adapters and materials.

a. It is recommended to consult with venting
professionals and designers when determining
the vent system for this appliance.

b. This boiler is shipped with a AL29-4C© Heat-
Fab Saf-T-Vent connection.

c. Alteration of the boiler vent connection is
prohibited.

4. Recommended flue system material is AL29-
4CO, Other materials may be used that meet
the following requirements:

a. Flue system material shall be capable of
continuous operation at 230°F or higher.

b. Flue system material shall have the same
corrosion resistance to flue gas condensation
as AL29-4CO,

c. Flue system and material shall be certified to
UL1738 - Venting Systems For Gas-Burning
Appliances Categories I, lll, and IV.

5. Do not reduce the diameter of the vent pipe.
The vent pipe must not be smaller than the vent
connector on the boiler.

6. Enclose vent passing through occupied or
unoccupied spaces above the appliance with
material having a fire resistance rating at least
equal to the rating of adjoining floor or ceiling.

7 SWWARNINE

This appliance must not be installed in a room
under negative pressure. These direct vent gas fired
appliances are allowed a maximum leakage of 2%
from the venting/combustion chamber and 8% from
the air inlet portion when pressurized to operating
conditions in a neutral pressure room. An equipment
room under negative pressure could deplete the
combustion air supply to the appliance and cause
leakage of flue gas from the venting system.

Exhaust fans installed in equipment rooms can
create negative pressure conditions strong enough
to cause nuisance shutdowns of the appliance.

Failure to install the appliance in accordance with
this manual can cause property damage, personal
injury, or loss of life.

NOITICE

Common venting with other manufacturers'
appliances or different Thermal Solutions models
is prohibited.

It is the Responsibility of the installing contractor or
venting designers to comply with national and local
codes and follow best industry practices for installing
vent support, drainage, and pitch.

Do not exceed maximum vent/combustion air
system length.

7. For flue gas venting, have horizontal runs
sloping upwards not less than % inch per foot
(21 mm/m) from the boiler to the vent terminal.

8. This appliance operates under conditions that
permit condensation in the heat exchanger
and the flue gas venting. This appliance shall
be installed so as to prevent accumulation of
condensate, and where necessary, have means
provided for drainage of condensate.

Do not exceed maximum vent / combination air
system length.
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9. If possible, slope horizontal combustion air
pipe minimum 1/4 in/ft (21 mm/m) downward
towards terminal. If not, slope towards the
appliance.

10. It is recommended that a Carbon Monoxide
detector be installed and interlocked to the
appliance. Consult your local jurisdiction for
additional requirements.

B. Venting Design Requirements

At the discretion of the installing contractor, the
venting system can be designed by consulting
with approved venting engineers or by using the
equivalent length method in this manual.

1. Engineered Venting Method

(Recommended Method) Using the operating
characteristics and required conditions, an
individual or common venting system can
be designed to ensure the reliability of the
appliance(s).
a. Flue gas temperatures and flow rates can be
found in Table 8.

b. The pressure at the flue outlet of the appliance
at any given firing rate must be within the
range of negative 0.25" W.C. to positive 0.5"
W.C.

c. The pressure at the intake of the appliance at
any given firing rate must be within the range
of 0.0" WC to positive 0.1" WC.

d. Manifolded venting without backflow
prevention can allow flue gas from one
appliance to interact with the other appliances
in the system. Common venting systems must
be designed with backflow protection.

2. Equivalent length method: Do not exceed
maximum vent/combustion air lengths listed in
Table 6. Equivalent lengths of fittings are given
in Table 7.

C. Field Installation

1. Afactoryinstalled castaluminum or steel ring
provides a means for air intake connection.

2. A factory installed vent connector provides a
means for connection to stainless steel venting.

3. Vent and combustion air intake pipe must be
supported at intervals no less than (5) feet
apart. The completed vent system must be
rigid and able to withstand impacts without
collapse, to allow uniform flow of combustion
air and flue gas.

4. Plan venting system to avoid possible contact
with plumbing or electrical wires. Start at the
vent connector and work towards the vent
termination.

5. Design the air intake system to allow 3/8”
(9.5mm) of thermal expansion per 10 ft. (3m)
of CPVC/PVC pipe. Runs of 20 ft. (6.1m) or
longer that are restrained at both ends must
have an offset.

a. PVC combustion air pipe joints must be
cleaned with primer and glued with cement.
Follow all manufacturer instructions and
drawings when preparing pipe ends for
joining and using the primer and the cement.

6. Size and cut wall opening such that a minimal
clearance is obtained and to allow easy
insertion of vent pipe.

A WARNING

Failure to follow these instructions could cause
products of combustion to enter the building,
resulting in severe property damage, personal injury,
or death.

Use CPVC vent components within any interior space
where air cannot circulate freely, including through
vertical or horizontal chase ways, inside a stud wall,
in closets, and through wall penetrations.

The use of cellular core PVC (ASTM F891), cellular
core CPVC or Radel (polyphenolsulfone) is prohibited.

All condensate that forms in the vent must be able
to drain back to the heat exchanger.
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Table 4: Vent and Combustion Air Pipe Diameters and Maximum Lengths
Arctic Combustion Air Length Vent Length TOZ‘;LZ%ZI:};?;OH
Model [——— — — — .

Pipe Dia. In (mm) | Minimum Ft. (m) | Pipe Dia. In (mm) | Minimum Ft. (m) | Maximum ft. (m)
1000 6 (160) 0 6 (160) 3(0.9) 100 (45.7)
8 (200) 0 8 (200) 3(0.9) 100 (45.7)
1500 6 (160) 0 6 (160) 3(0.9) 100 (45.7)
8 (200) 0 8 (200) 3(0.9) 100 (45.7)
2000 8(200) 0 8 (200) 3(0.9) 100 (45.7)
2500 10 (250) 0 10 (250) 3(0.9) 100 (45.7)
3000 10 (250) 0 10 (250) 3(0.9) 100 (45.7)
3500 12 (315) 0 12 (315) 3(0.9) 100 (45.7)
4000 12 (315) 0 12 (315) 3(0.9) 100 (45.7)
4500 14 (356) 0 14 (356) 3(0.9) 100 (45.7)
5000 14 (356) 0 14 (356) 3(0.9) 100 (45.7)
5500 14 (356) 0 14 (356) 3(0.9) 100 (45.7)
6000 14 (356) 0 14 (356) 3(0.9) 100 (45.7)
Note:
Contact factory for assistance on maximum vent length applications.
This table applies to all listed vent/combustion air system opetoins.

Table 5: Vent and Combustion Air Equivalent Length Calculation Worksheet

Combustion Air Vent
Component Equivalent ' Suif)total Equivalent . Suif)total
Length Per | X | Quantity Equivalent | Length Per X Quantity | = | Equivalent
Piece Length Piece Length
Straight Pipe X A = D
90° Elbow X = E
45° Elbow X C = F
Combustion Air Total . _
Equivalent Length Vent Total Equivalent Length =
Notes:

1. The total combustion air length plus the total vent length cannot exceed the maximum of 100 equivalent feet (30.48 Meters).
2. Combustion air and vent terminations do not count towards total equivalent length.
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Table 6: Vent Air Pressure Drop Data

Flue Vent Diameter Straight Length Equivalent | 90° Elbow Equivalent | 45° Elbow Equivalent Velocity
in. (mm) ft/ft (m/m) ft/ft (m/m) ft/ft (m/m) (fpm)
ARCTIC 1000 Pressure Drop in Equivalent Feet (Meters)

6 (160) 1 (0.304) 10 (3.04) 5 (1.524) 1534
8 (200) 0.22 (0.07) 2.22 (0.676) 1.11 (0.338) 863
ARCTIC 1500 Pressure Drop in Equivalent Feet (Meters)

8 (200) 0.56 (0.17) 5.88 (1.792) 2.86 (0.871) 1296
10 (250) 0.174 (0.053) 1.75 (0.533) 0.87 (0.265) 829
ARCTIC 2000 Pressure Drop in Equivalent Feet (Meters)

8 (200) 1 (0.304) 10 (3.048) 5 (1.524) 1728
10 (250) 0.31 (0.09) 3.125 (0.952) 1.56 (0.475) 1106
12 (315) 0.12 (0.036) 1.19 (0.362) 0.59 (0.179) 768
ARCTIC 2500 Pressure Drop in Equivalent Feet (Meters)

8 (200) 1.56 (0.047) 16.67 (5.081) 8.33 (2.538) 2158
10 (250) 0.478 (0.145) 5 (1.524) 2.44 (0.743) 1381
12 (315) 0.183 (0.055) 1.852 (0.564) 0.92 (0.28) 959
ARCTIC 3000 Pressure Drop in Equivalent Feet (Meters)

8 (200) 2.22 (0.068) 25 (7.62) 11.11 (3.386) 2591
10 (250) 0.68 (0.207) 7.14 (2.176) 3.57 (1.088) 1658
12 (315) 0.267 (0.081) 2.7 (0.822) 1.35 (0.411) 1152
ARCTIC 3500 Pressure Drop in Equivalent Feet (Meters)

10 (250) 0.455 (0.138) 4.55 (1.386) 2.727 (0.831) 1935
12 (315) 0.172 (0.052) 1.724 (0.525) 0.862 (0.252) 1344
14 (356) 0.08 (0.024) 0.77 (0.234) 3.85 (1.173) 987
ARCTIC 4000 Pressure Drop in Equivalent Feet (Meters)

10 (250) 0.95 (0.289) 10 (3.048) 4.76 (4.76) 2212
12 (315) 0.37 (0.112) 3.7 (1.127) 1.85 (0.563) 1536
14 (356) 0.16 (0.048) 1.64 (0.499) 0.81 (0.248) 1129
ARCTIC 4500 Pressure Drop in Equivalent Feet (Meters)

12 (315) 0.47 (0.143) 4.76 (1.45) 2.33 (0.71) 1729
14 (356) 0.21 (0.064) 2.08 (0.633) 1.03 (0.313) 1270
16 (406) 0.1 (0.03) 1.02 (0.31) 0.51 (0.155) 972
ARCTIC 5000 Pressure Drop in Equivalent Feet (Meters)

12 (315) 0.57 (0.173) 5.71 (1.74) 2.85 (0.868) 1920
14 (356) 0.25 (0.076) 2.56 (0.78) 1.27 (0.387) 1410
16 (406) 0.13 (0.039) 1.27 (0.387) 0.63 (0.192) 1080
ARCTIC 5500 Pressure Drop in Equivalent Feet (Meters)

12 (315) 0.69 (0.21) 6.9 (2.103) 3.45 (1.051) 2112
14 (356) 0.31 (0.094) 3.13 (0.954) 1.54 (0.469) 1552
16 (406) 0.15 (0.045) 1.52 (0.463) 0.76 (0.231) 1188
ARCTIC 6000 Pressure Drop in Equivalent Feet (Meters)

12 (315) 0.83 (0.252) 8.33 (2.538) 4.17 (1.271) 2304
14 (356) 0.36 (0.109) 3.7 (1.127) 1.85 (0.563) 1693
16 (406) 0.19 (0.057) 1.82 (0.554) 0.91 (0.277) 1296
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Table 7: Combustion Air Pressure Drop Data

Flue Vent Diameter Straight Length Equivalent | 90° Elbow Equivalent 45° Elbow Equivalent Velocity
in. (mm) ft/ft (m/m) ft/ft (m/m) ft/ft (m/m) (fpm)
ARCTIC 1000 Pressure Drop in Equivalent Feet (Meters)

6 (160) 0.6 (0.182) 6.25 (1.905) 3.13 (0.954) 1121
8 (200) 0.13 (0.039) 1.32 (0.402) 0.658 (0.2) 631
ARCTIC 1500 Pressure Drop in Equivalent Feet (Meters)

8 (200) 0.3 (0.091) 3.03 (0.923) 1.49 (0.045) 946
10 (250) 0.09 (0.027) 0.92 (0.28) 0.46 (0.14) 605
ARCTIC 2000 Pressure Drop in Equivalent Feet (Meters)

8 (200) 0.53 (0.161) 5.26 (1.603) 2.63 (0.801) 1264
10 (250) 0.164 (0.049) 1.64 (0.499) 0.82 (0.249) 809
12 (315) 0.063 (0.019) 0.63 (0.192) 0.314 (0.095) 562
ARCTIC 2500 Pressure Drop in Equivalent Feet (Meters)

8 (200) 0.83 (0.250) 8.3 (2.529) 4.17 (1.271) 1576
10 (250) 0.26 (0.079) 2.56 (0.78) 1.28 (0.39) 1009
12 (315) 0.1 (0.03) 0.98 (0.298) 0.49 (0.149) 701
ARCTIC 3000 Pressure Drop in Equivalent Feet (Meters)

8 (200) 1.19 (0.362) 12.5 (3.81) 5.9 (1.798) 1895
10 (250) 0.37 (0.112) 3.7 (1.127) 1.85 (0.563) 1213
12 (315) 0.14 (0.042) 1.41 (0.429) 0.7 (0.213) 842
ARCTIC 3500 Pressure Drop in Equivalent Feet (Meters)

10 (250) 0.39 (0.118) 3.92 (1.194) 1.96 (0.597) 1414
12 (315) 0.15 (0.045) 1.49 (0.454) 0.75 (0.228) 982
14 (356) 0.07 (0.021) 0.67 (0.204) 0.33 (0.1) 722
ARCTIC 4000 Pressure Drop in Equivalent Feet (Meters)

10 (250) 0.51 (0.155) 5.13 (1.563) 2.56 (0.78) 1616

12 (315) 0.2 (0.06) 1.96 (0.597) 0.97 (0.295) 1122

14 (356) 0.087 (0.026) 0.87 (0.265) 0.44 (0.134) 825
ARCTIC 4500 Pressure Drop in Equivalent Feet (Meters)

12 (315) 0.25 (0.076) 2.5 (0.762) 1.23 (0.374) 1264

14 (356) 0.11 (0.033) 1.1 (0.335) 0.55 (0.167) 928

16 (406) 0.054 (0.016) 0.55 (0.167) 0.27 (0.082) 711
ARCTIC 5000 Pressure Drop in Equivalent Feet (Meters)

12 (315) 0.31 (0.094) 3.13 (0.954) 1.54 (0.469) 1403

14 (356) 0.14 (0.042) 1.35 (0.411) 0.68 (0.207) 1030

16 (406) 0.067 (0.02) 0.67 (0.204) 0.34 (0.103) 789
ARCTIC 5500 Pressure Drop in Equivalent Feet (Meters)

12 (315) 0.37 (0.112) 3.7 (1.127) 1.85 (0.563) 1544

14 (356) 0.17 (0.051) 1.64 (0.499) 0.82 (0.249) 1134

16 (406) 0.082 (0.024) 0.81 (0.246) 0.41 (0.124) 868
ARCTIC 6000 Pressure Drop in Equivalent Feet (Meters)

12 (315) 0.44 (0.134) 4.55 (1.386) 2.22 (0.676) 1684

14 (356) 0.2 (0.06) 1.96 (0.597) 0.98 (0.298) 1237

16 (406) 0.097 (0.295) 0.97 (0.295) 0.49 (0.149) 947
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Table 8: Combustion Air and Flue Gas Requirements
Arctic Flue gas flow, ACFM Combustion air SCFM Flue Size
Model @40% XSA 200° F @40% XSA 0° F

1000 301 220 6"
1500 452 330 8
2000 603 441 8"
2500 753 550 10”
3000 904 661 10”
3500 1055 771 12"
4000 1206 881 12"
4500 1357 991 14”
5000 1507 1101 14”
5500 1658 1212 14”
6000 1809 1322 14”

Table 9: Approved Vent Manufacturers and Materials
Brand Material Model
Heat Fab Stainless Steel Saf-T Vent EZ Seal*
Z-Fles (Nova Flex Group) Stainless Steel / Poly- Z-Vent/Z-DENS
propylene
DuraVent Polypropylene PolyPro Single Wall Rigid
Centrotherm Polypropylene InnoFlue SW Rigid
*Factory supplied flue connection. Adapters are required to transition to alternate vent
materials or manufacturers.

Table 10: Stainless Steel and CPVC Vent Adapters
. ) Stainless Steel to CPVC Heat Fab to Z-Vent
Vent Diameter (in.)
Part # Z-Flex Part #
8 109510-01 2SVSHFO08
10 109510-02 2SVSHF10
12 109510-03 2SVSHF12
14 109510-04 2SVSHF14
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Table 11: Polypropylene Vent Adapters
Arctic Vent Diameter (in.) Centrotherm part # Z-Flex Part #
Model ’ (Innoflue PP System) (Z-DENS PP Systems)
1000
1500 8 ISSA0808 27ZDAHF8
2000
2500
3000 10 ISSA1010 -
3500
2000 12 ISSA1212 -
4500
5000 .
5500 14 Not Available
6000
Table 12: Stainless Steel Vent and Intake Terminations
Arctic Vent Style Heat Fab Part # Z-Flex Part #
Model Diameter (in.) Saf-T Vent Z-Vent
1000 Tee 9890TEE 25VST08
;ggg 8 Elbow 9814TERM 2SVEE0890
Straight 9892 2SVSTPX08
2500 Tee 91090TEE 2SVST10
3000 10 Elbow 91014TERM 2SVEE1090
Straight 91092 2SVSTPX10
3500 Tee 91290TEE 2SVST12
4000 12 Elbow 91214TERM 2SVEE1290
Straight 91292 2SVSTPX12
4500 Tee N/A 2SVST14
5000 14 Elbow N/A 2SVEE1490
5500
6000 Straight 91492 2SVSTPX14
Table 13: Polypropylene Vent and Intake Terminations
Arctic Vent Style Centrotherm Part # | Z-Flex Part #
Model Diameter (in.) ¥ InnoFlue Z-DENS
1000 Tee ISTT0820 2ZDTT6
1500 8 Elbow - -
2000 Straight ISEPOS6 —
Tee ISTT1020 2ZDTT8
2500
2000 10 Elbow — —
Straight ISEP106 -
Tee ISTT1220 —
3500
2000 12 Elbow - —
Straight ISEP126
4500 Tee
5000
Elbow i
5500 14 Not Available
6000 Straight
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Table 14:

Recommended Venting Configurations and Material Options

. Vent Penetration S Reference
Vent & Intake Materials . Type Termination Parts Table .
Options Through Structure Figure
Intake Horizontal Sidewall Tee or Elbow
1 Figure 8
Vent Horizontal Sidewall Tee or Straight
Two Pipe Stainless Steel Intake Horizontal Sidewall Tee or Elbow
vent, Galvanized Steel or 2 Table 12 -
PVC intake Vent Vertical Roof Tee or Straight
3 Intake Vertical Roof Tee or 2 Elbows Figure 9
Vent Vertical Roof Tee or Straight Figure 10
Intake Horizontal Sidewall Tee
4 Figure 8
Vent Horizontal Sidewall Tee or Straight
Two Pipe Polypropylene Intake Horizontal Sidewall Tee Table 12
vent, Galvanized Steel or 5 -
PVC intake Vent Vertical Roof Tee or Straight Table 13
6 Intake Vertical Roof Tee or 2 Elbows Figure 9
Vent Vertical Roof Tee or Straight Figure 10
Intake Horizontal Sidewall Tee or Elbow
7 Figure 8
Vent Horizontal Sidewall Tee or Straight
Two Pipe CPVC vent, Galva- g Intake Horizontal Sidewall Tee or Elbow
nized Steel or PVCintake Vent Vertical Roof Tee or Straight
9 Intake Vertical Roof Tee or 2 Elbows Figure 9
Vent Vertical Roof Tee or Straight Figure 10
Room air for combustion; 10 Vent Horizontal Sidewall Tee or Straight Table 12
SS, PP, or CPVC vent 11 Vent Vertical Roof Tee or Straight Table 13

Notes:

1. Itis recommended to use tees for both intake and vertical terminatoins in extra windy locations.

2. All terminations shall have bird screens.

3. All non-metallic venting exposed to sunlight shall be UV resistant.
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D. General Termination

10.

Use only listed vent/combustion air terminals.

Follow the termination configurations shown
in Table 14, and see Table 16 for acceptable
termination components.

Maintain correct clearance and orientation
between vent and combustion air terminals.

The required spacing between vent and
combustion air terminals is to prevent flue
gas recirculation. Recirculation of flue gas
products into the combustion air supply can
cause damage to property or the appliance.

When installed on the same wall, locate
vent terminal 4 vent pipe diameters above
the combustion air terminal. The snorkel
configuration can be used when penetrations
are at the same height.

Locate bottom of vent and combustion air
terminals at least 12 in. (300 mm) [18 in. (460
mm) in Canada] above the normal snow line
and atleast 12 in. (300 mm) above grade level.

Do not install vent terminal directly above
windows or doors.

Locate bottom of vent terminal at least 3 ft.
(900 mm) above any forced air inlet located
within 10 ft. (3.0 m).

If window and/or air inlet is within 4 ft. (1.2 m)
of an inside corner, maintain at least 6 ft. (1.8
m) spacing between terminal and adjoining
wall of inside corner.

Locate bottom of vent terminal at least 7 ft.
(2.1 m) above a public walkway.

Maintain minimum clearance of at least 4 ft.
(1.2 m) [3 ft. (900 mm)in Canada] horizontally
between vent terminal and gas meters, electric
meters, regulators, and relief equipment. Do
not install vent terminal above or below this
equipment.

Do not locate the vent terminal under decks or
similar structures.

11. Top of terminal must be at least 24 in. (600
mm) below ventilated eaves, soffits, and
other overhangs. In no case may the overhang
exceed 48 in. (1200 mm). Where permitted
by the authority having jurisdiction and local
experience, the terminal may be located closer
to unventilated soffits. The minimum vertical
separation depends upon the depth of the
soffit.

12. For multiple appliance installations with
vertical roof terminals, separate vent pipes
may be piped through a common conduit or
chase so that one roof penetration may be
made. Maintain recommended separations of
terminations after penetration.

13. Maintain minimum 24 in. (610 mm) horizontal
spacing between vent terminal and a building
corner.

14. Under certain conditions, water in the flue gas
may condense, and possibly freeze, on objects
around the terminal including on the structure
itself. If these objects are subject to damage by
flue gas condensate, they should be moved or
protected.

15. If possible, install the vent and combustion air
terminals on a wall away from the prevailing
wind. Reliable operation of this product cannot
be guaranteed if terminals are subjected to
winds in excess of 40 mph (64 km/hr).

16. Do not locate combustion air terminal in
areas that might contain combustion air
contaminates, such as near swimming pools.

NOITICE

Use of cellular core PVC (ASTM F891), cellular core
CPVC, or Radel® (polyphenylsulfone) in non-metallic
venting systems is prohibited.

Covering non-metallic vent pipe and fittings with
thermal insulation is prohibited.
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Inside
corner detail

Regulator
vent outlet

Legend:

= Vent terminal
® = Air supply inlet

N
& = Area where terminal is not permitted

Figure 7: Vent Terminal Clearances
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Table 15: Other than Direct Vent Terminal Clearances

Canadian Installations? US Installations?
A Clearance above grade, veranda, porch, 18 in (46 cm) 121in (30 cm)
deck, or balcony
6 in (15 cm) for appliances < 10,000 Btuh
. (3 kW), 12 in (30 cm) for appliances > . .
B Clearance to \Asg(iognc;rddoor that may 10,000 Btuh (3 kW) and < 100,000 Btuh 4 ft (11.2ﬂn(1;gglr(:1\:/n;);;25;d§ c;fn?:enmg,
P (30 kW), 36 in (91 cm) for appliances P g
>100,000 Btuh (30 kW)
C Clearance to permanently closed " %
window
Vertical clearance to ventilated soffit
D located above the terminal within a * "
horizontal distance of 2 ft (61 cm) from
the center line of the terminal.
E Clearance to unventilated soffit * *
F Clearance to outside corner * *
G Clearance to inside corner * *
Clearance to each side of center line
H extended above meter/regulator 3 ft (91 cm) within a height 15 ft (4.6 m) *
assembly
Clearance to service regulator vent 3t (91 cm) "
outlet
6 in (15 cm) for appliances < 10,000 Btuh
Clearance to nonmechanical air supply (3 kW), 12 in (30 cm) for appliances > . L
J inlet to building or the combustion air 10,000 Btuh (3 kW) and < 100,000 Btuh 4ft (11'2;;;;;'2\:,“;’;;25?5 oefn(i):emng,
inlet to any other appliance (30 kW), 36 in (91 cm) for appliances p &
>100,000 Btuh (30 kW)
Clearance to a mechanical air supply 3 ft (91 cm) above if within
K inlet 6ft(183m) 10 ft (3 m) horizontally
7 ft (2.13 m) for mechanical draft sys-
. tems (Category | appliances). Vents for
Clearance above paved sidewalk or .
. . Category Il and IV appliances cannot be
L paved driveway located on public 7ft(2.13m) t .
located above public walkways or other
property
areas where condensate or vapor can
cause a nuisance or hazard
M Clearance under veranda, porch deck, 121n (30 cm) %
or balcony

* Clearance in accordance with local codes and the requirements of the gas supplier.
t  Avent shall not terminate directly above a sidewalk or paved driveway that is located between two single family dwellings and
serves both dwellings.
¥ Permitted only if veranda, porch, deck, or balcony is fully open on a minimum of two sides beneath the floor.
Notes:
1) Inaccordance with the current CSA B149.1, Natural Gas and Propane Installation Code
2) In accordance with the current ANSI Z223.1/NFPA 54, National Fuel Gas Code
3) If locally adopted installation codes specify clearances different than those illustrated, then the most stringent
clearance shall prevail.
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Table 16: Table of Acceptable Terminations

Flue Gas Vent Terminations

Sidewall

Tee Termination
Vertical Run

20°-45° Elbow
Terminated Downward

Roof

Straight Termination

oy )

Tee Termination
Vertical Run

Velocity Cone

Combustion Air Intake Terminations

Sidewall

90° Elbow
Terminated Downward

Notes:
Do not use Louvers for direct vent systems

One appliance per gooseneck termination

Vent and intake piping must not share the same gooseneck

All terminations should have Bird/Rodent Screens

Do noft use rain caps, Rain will drain through boot tee or condensate drain

Roof

Two 90° Elbows
Terminated Downward

Gooseneck
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E. Vent and Combustion Air Terminations
N A CAUTION
1. Vent Piping

Reliable operation of this appliance is not

a. Install fire stops where vent passes through | g aranteed when the terminals are subject to
floors, ceilings or framed walls. The fire stop winds above 40 mph.

must close the opening between the vent pipe | 11 required spacing between vent and
and the structure. combustion air terminals is to prevent flue gas

b. Whenever possible, install vent straight recirculation. Recirculation of flue gas products
through the roof. ’ into the combustion air supply can cause damage

to property or the appliance.

c. Size roof opening to maintain minimum
clearance of 1 in. (25 mm) from combustible
materials.

d. Extendvent pipe to maintain minimum vertical
distance for expected snow accumulation.
Provide brace as required.

e. Install storm collar on vent pipe immediately
above flashing. Apply Dow Corning Silastic 732 7 SWARNINGE
RTV Sealant or equivalent betweenvent pipe | t5ijre to vent this appliance in accordance

and storm collar to provide weather-tightseal. | i1y these instructions could cause products of
2. Combustion Air Piping combustion to enter the building resulting in severe

a. If possible, locate combustion air termination property damage, personal injury or death.
in the same roof location as the vent Do not locate vent termination under a deck, or
termination to prevent nuisance shutdowns. where exposed to prevailing winds.
Alternatively, this appliance may be installed
with a vertical roof vent terminal and sidewall
combustion air terminal.

Do not locate combustion air termination where
volatile vapors or other chemicals are present.

Severe corrosion and failure will result.
b. Size roof opening to allow easy insertion

of combustion air piping and allow proper
installation of flashing and storm collar to
prevent moisture from entering the structure.

Do not interchange vent systems or materials unless
otherwise specified.

Do not apply thermal insulation to vent pipe or
fittings.

Do not use a barometric damper or draft hood with
this appliance.

c. Use appropriately designed vent flashing
when passing through roofs. Follow flashing
manufacturers’ instructions for installation.

d. Extend combustion air pipe to maintain
minimum vertical and horizontal distance of
12 in (300 mm) from roof surface or from the
maximum snow level.
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NOIICE

Methods of securing and sealing terminals to the outside
wall must not restrain the thermal expansion of the
vent pipe.

Bird Screen
Vent & Intake

Exterior run should be included in equivalent vent/

combustion air lengths. 4 Pipe Diameters min.

Vertical Venting and combustion air roof penetrations
(where applicable) require the use of roof flashing and
storm collar, which are not supplied with appliance, to

prevent moisture from entering the structure. Grade/Snow Line

. . .. 12 in. min.
Examine all components for possible shipping damage | above Snow Line

prior to installation.

All condensate that forms in vent must be able to drain
back to the heat exchanger or a boot tee with a drain.

The venting system must be free to expand and contract Figure 8: Horizontal Sidewall Termination
and must be supported in accordance with installation

instructions included by the original component
manufacturers, whenever applicable. Polypropylene pipe
sections must be disengaged 1/4 to 5/8 in. (6 mm to 16
mm) per joint to allow for thermal expansion.

6 Pipe Diameters Min.

24 in. Min.
From Intake

Bird Screen
Vent & Intake

12 in. Min.
Above Snow Line

NOITICE

The required spacing between vent and
combustion air terminals is to prevent flue
gas recirculation. Recirculation of flue gas
products into the combustion air supply can

cause damage to property or the appliance.

Figure 9: Slopped Roof Termination
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24 in. Min.
From Parapet

6 Pipe Diameters Min. —1

Bird Screen
Vent & Intake
Above Parapet

24 in. Min.
Above Intake

NOIMICE

The required spacing between vent
and combustion air terminals is
to prevent flue gas recirculation.
Recirculation of flue gas products
into the combustion air supply can
cause damage to property or the

appliance.

12 in. Min.
Above Roof/Snow Line

24 in. Min.
From Parapet

Figure 10: Flat Roof Vent Terminations

Notes:

1. All terminations must have bird/rodent screens.

2. If Possible, Install Sidewall venting on a wall away from prevailing wind.

3. For roof terminations, install vent terminal downstream of prevailing winds relative to intake terminal.
4. ltis recommended to use tee terminations with a vertical run in extra windy areas.

F. Multiple Appliance Terminations
1. Vent Piping Terminations
a. Multiple appliance vent terminations are

A CAUTION shown in Figure 11.
b. Each individual appliance must have its

Installing multiple vent terminations too close own vent pipe and vent terminal unless a
together may result in combustion product water common venting system is used following the
vapor condensation on building surfaces where guidelines of the group IV Venting, Section B.
vent terminations are placed, causing subsequent Venting Design Requirements, sub section
frost damage. To avoid/minimize frost damage, "Engineered Venting Method" section in this
extend the distance from building surfaces to vent manual.

termination end and increase the horizontal distance

between adjacent vent terminations.
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c. Forhorizontal sidewall terminations, maintain
at least 6 pipe diameters minimum horizontal
distance between any adjacent individual
vent terminations. Additional horizontal
spacing between any adjacent individual vent
terminations as well as extending the distance
from building surfaces to vent termination
end are recommended to avoid frost damage
to building surfaces where vent terminations
are placed.

d. Multiple individual vertical vent pipes may be
piped through a common conduit or chase so
that one roof penetration may be made.

e. For vertical roof terminations, maintain at
least 6 pipe diameters minimum horizontal
distance between adjacent individual
appliance vent terminations.

2. Combustion Air Piping

a. Multiple appliance combustion air
terminations are shown in Figure 11.

b. Each individual appliance must have its own
combustion air pipe and terminal when using
category IV venting.

c. Individual appliance sidewall terminals must
be placed atleast 12 in. (300 mm) [18 in. (460
mm) in Canada] above the ground plus the
expected snow accumulation.

d. Do not exceed the maximum combustion
air pipe length for an individual appliance as
listed in Table 4.

A WARNING

Moisture and ice may form on the surface around
vent termination.

To prevent deterioration, surface must be in good
repair (sealed, painted, etc.).

Do not allow low spots in the vent where condensate
may pool.

Use specified vent and combustion air pipe
diameters.

All vent and combustion air piping must be sealed
and airtight.

Alteration of the appliance vent connection is
prohibited.

The joint between the terminal and the last piece of
pipe must be outside of the building.

A WARNING

The vent for this appliance shall not terminate:

1. Over public walkways; or

2. Near soffit vents or crawl space vents or other areas
where condensate or vapor could create a nuisance
or hazard or cause property damage; or

3. Where condensate vapor could cause damage or
could be detrimental to the operation of regulators,
relief valves, or other equipment.

e. If possible, locate the vent and combustion
air terminals for each appliance on the same
wall to prevent nuisance shutdowns. If not,
each appliance may be installed with a roof
vent terminal and sidewall combustion air
terminal.

G. Terminal Installation

1. Use the terminal connections supplied by the
venting manufacturer. Follow manufacturer’s
instructions to attach the terminal to the vent
system.

2. For PVC/CPVCterminals, apply a heavy bead of
silicone to the male end of the terminal before
inserting it into the last piece of pipe. Orient
the terminal so that the seam in the terminal
is at 12:00. Smooth the silicone over the seam
between the terminal and the last piece of
pipe, applying additional silicone if necessary to
ensure a tight seal. Allow the silicone to cure per
the silicone manufacturer’s instructions before
operating the appliance.

3. Install Bird/Rodent screens in the terminals.
Use a screen having 1/2 in. x 1/2 in. (13 mm x
13 mm) mesh.

4. Adhere to the minimum and maximum wall
thickness specified by the manufacturer of the
wall penetration assembly.
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NOIICE

The required spacing between
vent and combustion air terminals
is to prevent flue gas recirculation.
Recirculation of flue gas products
into the combustion air supply can
cause damage to property or the

appliance.

Grade/ Snow Line

12 in. Min.
Above Snow Line 6D Min.

4D Min.

12 in. Min.
Above Snow Line
Grade/Snow Line

Notes:

6D Min. 1. D=Vent Pipe Diameter

2. All terminations must have bird/
rodent screens.

3. If Possible, Install Sidewall venting

on a wall away from prevailing
12in. Min. wind.
Above Snow Line 4

24 in. Min.
Above Intake

. For roof terminations, install vent
terminal downstream of prevailing
winds relative to intake terminal.

5. It is recommended to use tee

terminations with a vertical run in

extra windy areas.

Figure 11: Multiple Appliance Direct Vent Termination
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H. Polypropylene Venting

1. Running Flexible Polypropylene Vent (Liner)
Through Unused Chimney Chase

a. It is the responsibility of the installing
contractor to procure polypropylene vent
system pipe and related components.

b. All listed polypropylene vent system
manufacturers must comply with the
requirements of ULC-S636-08 ‘Standard for
Type BH Gas Venting Systems’. For Canadian
installation, polypropylene vent must be
listed as a ULC-S636 approved system.

c. Flexible polypropylene pipe must be treated
carefully and stored at temperatures higher
than 41 degrees F.

d. When flexible polypropylene pipe (liner)
is used for combustion air supply, the
pipe (liner) can be installed in a vertical or
horizontal position.

e. Follow manufacturer instructions regarding
application/listing, permits, minimum
clearances to combustibles, and installation
details (proper joint assembly, pipe support
and routing, gasket and fitting installation,
optional tooling availability/usage, routing
through masonry chimney for combustion
product venting or, combination of
combustion product venting and combustion
air supply).

f. When using a masonry chimney as a
passageway for flexible polypropylene pipe,
the chase must be structurally sound and free
of any debris or obstructions.

g. To prevent condensate pooling and damage
to vent, offsets (bend) cannot exceed 45°.
Multiple offsets are allowed in a chase.

2. Pressure drop for flexible polypropylene line
is 20 % greater than from rigid pipe. Multiply
measured flexible polypropylene liner length
by 1.2 to obtain equivalent length.

3. Maximum equivalent vent length of flexible
polypropylene liner is 48 ft. (14.6 m).

A WARNING

Asphyxiation Hazard. Vent systems made by listed PP
vent system manufacturers rely on gaskets for proper
sealing. When this type of vent system is used, take
the following precautions:

Make sure that gasket is in position and undamaged
in the female end of the pipe.

Make sure that both male and female pipes are free
of damage prior to assembly.

Only cut vent pipe as permitted by the vent
manufacturer in accordance with their instructions.
When pipe is cut, the cut end must be square and
carefully deburred prior to assembly.

Use locking band clamps at all vent pipe joints.

Flexible polypropylene vent must be installed only
in an unused chimney. A chimney, either single or
multiple flue type, is considered unused when one
of the flues is being used for any appliance venting,
or When one of the multiple flues is being used for
appliance venting. The flexible vent installation is not
permitted through any of the adjacent flues.

Do not bend or attempt to install flexible pipe if it
has been stored at ambient temperature below 41
F. This will cause material to became brittle and will
lead to cracks, resulting in flue gas leaks.

Do not install flexible polypropylene pipe at an angle
greater than 45 degrees from vertical when used
for combustion product venting. Failure to do so will
resultinimproper condensate drainage and possible
subsequent vent pipe blockage.

I. Optional Room Air for Combustion
1. General Guidelines

a. Room air is optional for commercial
applications. Follow the requirements in this
section when air for combustion is supplied
from the boiler room.

b. Avoid combustion air contaminants in the
boiler room. Permanently remove any
contaminants found in the boiler room. If
contaminants cannot be removed, do not
use room air for combustion.
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2.

a.

3.

Outdoor Openings to Boiler Room

Provide combustion and ventilation air to the
boiler room or enclosure. Follow the National
fuel Gas Code, ANSI Z223.1, or, in Canada,
Installation Code for Gas Burning Appliances
and Equipment, CGA Standard B149 Code as
well as all applicable local codes. Use one of
the following methods.

Natural gas and propane installation code
specifies venting systems and air supply
for appliances, air supply shall be provided
when either an appliance or a combination
of appliances has a total input exceeding
400,000 Btuh.

Air supply is defined as combustion air,
excess air, flue gas dilution air, primary air,
secondary air, and ventilation air. The air
supply requirements below are a summation
of Clause 8.4 specific to this boiler.

Air Supply Requirements for Appliances having
an input exceeding 400 MBH:

Ventilation Air: an opening for ventilation
air at the highest point that opens to the
outdoors shall provide Ventilation of the
space. The cross sectional area of this opening
shall be at least 10% of the area required for
combustion air, but in no case shall the cross-
sectional area be less than 10in2 (6500 mm?).

Combustion Air: For combustion air where
the air supply is provided by natural airflow
from outdoors, in addition to the opening
for ventilation air, there shall be permanent
opening having a total cross-sectional free
area of not less than 1 in? for each 30,000
BTU/hr. (70 mm? for each kW) of the total
rated input of the boiler(s). The location of
the opening(s) shall not interfere with the
openings for ventilation air. Please refer
to the codes listed above for combustion
air openings if there are natural draft, fan
assisted or power draft assisted equipment
in the space.

C.

4.

a.

When an air supply duct is used to supply
combustion air, its discharge opening shall be
located where there is no possibility of cold
air affecting steam or water lines or other
temperature sensitive equipment.

Combustion Air Supply dampers, Louvers, and
Grilles

The free area of the combustion air supply
opening shall be calculated by subtracting
the blockage area of all fixed louvers, grilles
or screens from the gross area of the opening.

Openings in a fixed louver, grille, or screen
shall have no dimension smaller than 1/4"

(6mm).

c. No manually operated damper or manually
operated adjustable louvers are permitted.

A WARNING

Sources of combustion air contaminants,
including chlorines, chlorofluorocarbons
(CFC’s), petroleum distillates, detergents,
volatile vapors or other chemicals must not
be present in the boiler room. If any of these
contaminants are present, severe corrosion
and failure will result.

7 SWWARNIINE

Asphyxiation Hazard. Common manifold
venting requires special considerations. Follow
the instructions in this manual

Thermal Solutions takes no responsibility for
vent systems that create issues and or affect
the performance of the appliance.

Improper Installation of a Category Il vent
system resulting in positive pressure in the
vent system can result in flue gas spillage and
carbon monoxide emissions, causing severe
personal injury or death.
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d. A motorized damper or louvers shall be
interlocked so the burner() cannot operate
unless the damper or louver is in the fully
open position.

5. Mechanical Combustion Air Supply

a. When combustion air is supplied by
mechanical means, an airflow sensing device
shall be installed and wired into the safety
limit circuit of the primary safety control to
shut off the gas in the even a an air supply
failure.

6. Appliance Venting

a. This boiler, which is a Category IV listed
appliance requiring the use of special venting
systems as previously described.

NOMICE

Please note that the information provided in
this manual relative to the Canadian Standard is
not meant to be all-inclusive. Reading the entire
Standard is strongly suggested. The final approval
of all system designs must be acceptable to the
authority having jurisdiction.

i. Venting for Category IV appliances shall be as
specified or furnished by the manufacturer
of the listed appliance. This boiler is a
Category IV appliance requiring the use of
special vent that is certified.

ii. Aspecial venting system shall be installed in
accordance with the terms of its listing and
the vent manufacturers certified installation
manual.

iii. A flue gas vent or a vent connector shall
not be installed in either a duct or a shaft
used for return air, hot air, ventilating air, or
combustion air.

iv. Anappliance that operates at a positive vent
pressure shall not be connected to a venting
system serving any other appliance. This
boiler operates at a positive vent pressure.

v. A factory-built chimney used for venting an
appliance shall be certified.
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NOINICE

Pressure drop for flexible polypropylene line is 20
% greater than from rigid pipe. Multiply measured
flexible polypropylene liner length by 1.2 to obtain

equivalent length. EXHAUST PART OF

PPs FLEX KIT

Maximum equivalent vent length of flexible
polypropylene liner is 48 ft. (14.6 m).
Installation of a polypropylene vent system should

adhere to the vent manufacturer's installation
instructions supplied with the vent system.

T

\ CLEAN, UNUSED, UNLINED

MASONRY CHIMNEY

7 SWWARNINGE

DO NOT mix vent systems of
different types or manufacturers.
Failure to comply could result in
severe personal injury, death,
or substantial property damage.

1]
1]
T
1]
T
A e 7 L
T
1]
1]
1]

Do NOT connect venting to a
chimney flue that is servicing a
separate appliance designed to
burn solid fuel.

Do no't insulate pplypropylene rRIOR WAL PLATE T
vent pipes. Excessive heat could T
cause premature vent pipe T
failure.
1]
RIGID SINGLE PP VENT
\ I
| |
| 1]
N
BASE SUPPORT AND ELBOW
T il FOR PPs FLEX PIPE
1] 1]
BOILER I 1] ]
\ 1] T EWN%IE ‘PPEP CPC\)QEN Echg RVENTING
— / SEPARATE COMBUSTION AIR FROM OUTSIDE
MEIE 11 -
TO SIDE WALL
OR ROOF AIR :I: I
TERMINAL _|_ T

Figure 12: Flexible Vent in Masonry Chimney with Separate Combustion Air Intake
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J. Removing Existing Appliance

When an existing appliance is removed from
a common venting system, the common venting
system is likely to be too large for proper venting of
the remaining appliances. At the time of removal of
an existing appliance, the following steps should be
performed with each appliance remaining connected
to the common venting system. Make sure the
appliances are not in operation while carrying out
these steps.

1.

Seal any unused openings in the common
venting system.

Visually inspect the venting system for proper
size and horizontal pitch and ensure there is
no blockage or restriction, leakage, corrosion,
or other deficiencies which could cause an
unsafe condition.

Insofar as is practical, close all exterior doors
and windows, and all doors between the
space where the appliances connect to the
common venting system and other spaces of
the building. Turn on any exhaust fans, such
as range-hoods and bathroom exhausts, so
they will operate at maximum speed. Do not
operate a summer exhaust fan. Close fireplace
dampers.

Place in operation the appliance being
inspected. Follow the Lighting (or Operating)
Instructions. Adjust thermostat so appliance
will operate continuously.

Test for spillage at the draft hood relief opening
after 5 minutes of main burner operation. Use
the flame of a match or candle, or smoke from
a cigarette, cigar or pipe.

After it has been determined that each
appliance connected to the common venting
system properly vents when tested as outlined
above, return doors, windows, exhaust fans,
fireplace dampers and any other gas burning
appliance to their previous conditions of use.

7. Anyimproper operation of the common venting

system should be corrected so the installation
conforms with the National Fuel Gas Code, ANSI/
Z223.1/NFPA 54 and/or the Natural Gas and
Propane Installation Code, CAN/CSA B149.1.
Resizing of any portion of the common venting
system, should be done in accordance with the
National Fuel Gas Code, ANSI Z223.1/NFPA 54
and/or the Natural Gas and Propane Installation
Code, CAN/CSA B149.1.

K. Special Installation Requirements for Massachusetts
1.

a.

For all sidewall horizontally vented gas fueled
equipmentinstalled in every dwelling, building
or structure used in whole or in part for
residential purposes and where the sidewall
exhaust vent termination is less than seven (7)
feet above grade, the following requirements
shall be satisfied:

If there is no carbon monoxide detector with
an alarm already installed in compliance with
the most current edition of NFPA 720, NFPA
70 and the Massachusetts State Building Code
in the residential unit served by the sidewall
horizontally vented gas fueled equipment, a
battery operated carbon monoxide detector
with an alarm shall be installed in compliance
with the most current edition of NFPA 720,
NFPA 70 and the Massachusetts State Building
Code.
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b.

In addition to the above requirements, if
there is not one already present, a carbon
monoxide detector with an alarm and
a battery back-up shall be installed and
located in accordance with the installation
requirements supplied with the detector on
the floor level where the gas equipment is
installed. The carbon monoxide detector with

d. A final inspection by the state or local gas

inspector of the sidewall horizontally vented
equipment shall not be performed until proof
is provided that the state or local electrical
inspector having jurisdiction has granted a
permit for installation of carbon monoxide
detectors and alarms as required above.

2. EXEMPTIONS: The following equipment is
an alarm shall comply with 527 CMR, ANSI/ exempt from 248 CMR 5.08(2)(a) 1 through 4:
UL 2034 Standards or CSA 6.19 and the most ) . . ]
current edition of NFPA 720. In the event that a. The equipment listed in Chapter 10 entitled
the requirements of this subdivision can not .”Equment Not Reqw.rt.ed To Be Vented”
be met at the time of the completion of the in the most current edition of NFPA 54 as
installation of the equipment, the installer adapted by the Board; and
shall have a period of thirty (30) days to b. Product Approved sidewall horizontally
comply with this requirement; provided, vented gas fueled equipment installed in a
however, that during said thirty (30) day room or structure separate from the dwelling,
period, a battery operated carbon monoxide building or structure used in whole or in part
detector with an alarm shall be installed in for residential purposes.
compliance with the most current edition of 3. When the manufacturer of Product Approved
NFPA 720, NFPA 70 and the Massachusetts sidewall horizontally vented gas equipment
State Bwldmg Code. In the event that the provides a Venting system design or Venﬁng
sidewall horizontally vented gas fueled system components with the equipment, the
equipment is installed in a crawl space or instructions for installation of the equipment
an attic, the carbon monoxide detector may and the venting system shall include:
be installed on the next adjacent habitable . .
a. A complete parts list for the venting system
floor level. Such detectgr may be a bgttery design or venting system; and
operated carbon monoxide detector with an
alarm and shall be installed in compliance b. Detailed instructions for the installation of the
with the most current edition of NFPA 720, venting system design or the venting system
NFPA 70 and the Massachusetts State Building components.
Code. 4. When the manufacturer of a Product Approved
c. Ametal or plastic identification plate shall be sidewall horizontally vented gas fueled
permanently mounted to the exterior of the equipment does not provide the parts for
building at a minimum height of eight (8) feet venting flue gases, but identifies “special
above grade directly in line with the exhaust venting systems”, the following shall be
vent terminal for the horizontally vented gas satisfied:
fueled heating appliance or equipment. The a. The referenced “special venting system”
sign shall read, in print size no less than one- instructions shall be included with the
half (1/2) inch in size, “GAS VENT DIRECTLY appliance or equipment installation
BELOW. KEEP CLEAR OF ALL OBSTRUCTIONS”. instructions; and
b. The “special venting systems” shall be Product
Approved by the Board, and the instructions
for that system shall include a parts list and
detailed installation instructions.
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5. A copy of all installation instructions for all
Product Approved sidewall horizontally vented
gas fueled equipment, all venting instructions,
all parts lists for venting instructions, and/or all
venting design instructions shall remain with
the appliance or equipment at the completion
of the installation.

V. Requirements

A. Electrical

A WARNING

All electrical connections must conform to the
National Electrical Code, ANSI / NFPA 70 and / or
CSA C22.1 Electrical Code and all other State and
Local codes.

A separate electrical circuit must be run from
the main electrical service with an over-current
device/disconnect in the circuit. A service switch is
recommended and may be required by some local
jurisdictions. Locate the service switch such that the
appliance can be shut off without exposing personnel
to dangerin the event of an emergency. See Table 17
for available voltages.

Table 17: Electrical Requirements

Arctic 1000
Voltage FLA ccA MHP MA
120/1/60 6.6 2.6 .46 4
Arctic 1500
Voltage FLA CCA MHP MA
120/1/60 13.1 2.6 1.1 10.5
208-240/1/60 6.9 2.6 1.1 43
Arctic 2000 to Arctic 3000
Voltage FLA ccA MHP MA
120/1/60 15.6 2.6 1.5 13
208-240/1/60 8.3 2.6 1.5 5.7
208-240/3/60 9.5 2.6 3 6.9
480/3/60 5.25 1.25 3.2 4
Arctic 3500 to Arctic 4000
Voltage FLA CCA MHP MA
208-240/3/60 10.5 2.6 3 6.9
480/3/60 5.25 1.25 3.2 4
Arctic 4500 to Arctic 6000
Voltage FLA CCA MHP MA
208-240/3/60 26.6 2.6 10.7 24
480/3/60 14.25 1.25 10.7 13
FLA = Full Load Amps : CCA = Control Circuit Amps : MHP = Motor
Horse Power : MA = Motor Amps
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Connect field supplied safety limits or devices using
proper terminals provided in boiler electrical cabinet.
Refer to wiring diagram supplied with boiler for wiring
information.

See Appendix G for sample-wiring diagrams. An as-
built wiring diagram is included with every boiler when
it ships. Contact a Thermal Solutions Representative
or visit the website (www.thermalsolutions.com) for
current wiring options.

B. Gas Supply Requirements

Refer to Table 18 for minimum and maximum gas
supply pressure. When the gas supply pressure
exceeds the maximum, an additional field supplied
step down regulator will be required to reduce the
supply pressure. For proper gas supply sizing refer
to Table 32.

NOMICE

The step down regulator shall be installed at least
60 pipe diameters from the boiler gas inlet manual
shutoff valve and vented to atmosphere. Vent
Limiters are NOT acceptable. This will ensure proper
gas regulation for establishing main flame reliably.

Table 18: Gas Supply Requirements

C. Sound Pressure Levels

Sound pressure levels were measured at 4-1/2’ above
the floor and 3’ from the boiler at the front, rear and
two sides. See Table 19 for decibel readings.

Table 19: Sound Pressure Levels

Arctic Decibel Levels

Model Front Rear Tube Side | Right Side
1000 68 61 63 64
1500 67 60 61 63
2000 67 60 61 63
2500 62 62 66 61
3000 62 62 66 61

D. Pump and Piping Requirements

Pump piping and system piping must meet the
requirements of local codes and jurisdictions.
Good engineering practices should be followed and
considered for each piping system used.

It is advised that the circulating pump for each boiler
be installed as close to the boiler as possible in the
line to the return connection such that system water
is pumped towards the boiler.

Installing circulating pumps so that the water is

Arctic Capacity Inlet Min. Max. pumped away from the boiler is rarely recommended.
Model (npt) (iwe) (iwe) Means to eliminate air from the boiler/piping systems
1000 1000 1 4 14 is a must. It is advised that an air separator be
1500 1500 2 4 14 installed as close as practical to each boiler in the
2000 2000 2 4 14 outlet pipe. Further, an air vent should be installed
2500 2500 2 4 14 at all high points throughout the piping system.
3000 3000 2 4 14 It is recommended that a water meter be installed
3500 3500 2 ! 14 in the make-up water system to the boiler system.
4000 4000 2 ! 14 Scheduled recording of the water meter register
4500 4500 2 ! 14 will show an indication of a potential slow system
>000 >000 2 ! 14 leak in addition to providing insight into any system
2500 >500 2 / 14 problems. Also, make-up water as well as water for
6000 6000 2 / 14 the initial system fill should be provided through a
water softener. Additionally, chemical treatment of
the system water is advisable. Contact a qualified
boiler water chemical treatment company for their
recommendations. See Section VI, Step ""E. Boiler
Water Treatment" for more information.
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See Appendix F for boiler water flow pressure drop
data and Appendix E for piping.

1. Water Flow Rates (Variable Primary Pumping
Systems)

a. Variable primary pumping systems shall
be capable of delivering no less than the
minimum and no more than the maximum
specified in Table 20 and Table 21 for each
boiler connected in the system.

2. Water Flow Rates (Primary/Secondary Systems)

a. Each boiler connected to a secondary loop
of a primary / secondary pumping system
shall have a constant volume pump sized in

accordance with Table 22 or Table 23.

Table 22:

Water Flow Rates for Primary/
Secondary Pumping at 20°F AT

. 20°F AT Flow Rate
Table 20: Minimum Water Flow Rates for CerUC High Fire | Low Fire
Variable Primary Pumping odel | gom | AP(ft) | "y AT (°F)
Minimum Flow Rate 1000 95 12.7 20 4
Arctic
Model ¢om AP (Y High Eire A 1500 143 9.2 20 4
T(°F) 2000 190 16.3 20 4
1000 19 .51 100 2500 238 20 20 4
1500 29 .37 100 3000 285 28.7 20 4
2000 38 .65 100 3500 333 11.33 20 4
2500 48 .8 100 4000 380 15.17 20 4
3000 57 1.15 100 4500 428 25.17 20 4
3500 67 42 100 5000 475 335 20 4
4000 76 42 100 5500 523 37.25 20 4
4500 86 42 100 6000 570 37.92 20 4
5000 95 .5 100
5500 105 .58 100 .
5000 114 o 100 Table 23: Water Flow Ratfes for Primary/
Note: not for sizing constant volume pump Secondary Pumplng at40°F AT
40°F AT Flow Rate
Arctic High Fire A | Low Fire
Table 21: Maximum Water Flow Rate for Model gom | AP(f) T o AT (°F)
Variable Primary Pumping 1000 48 3.18 40 8
Maximum Flow Rate 1500 71 23 40 8
Arctic
Model eom AP (f) High fire A 2000 95 4.08 40 8
T(°F) 2500 119 5 40 8
1000 95 12.7 20 3000 143 7.18 40 8
1500 143 9.2 20 3500 166 2.67 40 8
2000 190 16.3 20 4000 190 3.17 40 8
2500 238 20 20 4500 214 6.25 40 8
3000 285 28.7 20 5000 238 7.92 40 8
3500 333 11.33 20 5500 261 9.25 40 8
4000 380 15.17 20 6000 285 9.42 40 8
4500 428 25.17 20
5000 475 335 20
5500 523 37.25 20
6000 570 37.92 20
Note: not for sizing constant volume pump
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3. Water Flow Rates (Constant Volume Primary
Pumping Systems)

a. A constant volume primary pumping system
shall be sized so that the flow rate specified
in Table 24 can be maintained through each
boiler connected to the system.

Table 24: Water Flow Rates for Constant
Volume Primary Pumping

Arctic Maximum Flow Rate - .
Model gpm AP (ft) ngr(lj::r)e A
1000 95 12.7 20
1500 143 9.2 20
2000 190 16.3 20
2500 238 20 20
3000 285 28.7 20
3500 333 11.33 20
4000 380 15.17 20
4500 428 25.17 20
5000 475 335 20
5500 523 37.25 20
6000 570 37.92 20

4. Water Flow Rates for Glycol

a. For glycol systems the gpm in the flow rate
tables will increase as specified in Table 25.

Table 25: GPM Increase for Glycol System

Glycol Concentration GPM Percent Increase

50% 24%

30% 14%

VI. Before Operation

A. Pre-Boil Out Flushing of System

Much of the dirt and contamination in a new hot
water system can be flushed out before the boil out
of the system. First, flush the system of waste with
clear water. The boiler and circulating pumps must be
isolated through the successive zones of the system
to waste, carrying metal shavings, dirt, pipe joint
compound, etc. with it. Follow with a chemical flush.

A WARNING

Be CERTAIN that the chemicals used to flush
and boil-out the boiler and system contain NO
CHLORIDES. The boiler is fabricated with austenitic
stainless steels that can be severely damaged when
exposed to chlorides.

The removal of pipe chips and other debris from the
system before opening the isolation valves to the
boiler and pumps will help to protect this equipment
from damage by such debris.

In combination with system contamination, bacteria
from ground water boiler water may produce
objectionable odors, sometimes resembling the
odorant used in natural gas. It is important to keep
these fumes from air intakes that would distribute
them throughout the building.

B. Boiler Out Procedure

A WARNING

The boil out procedure outlined must be performed
by, or under the direct supervision of, a qualified
technician. The chemicals used present a hazard of
burns and physical injury if mishandled. Always use
a suitable facemask, goggles, protective gloves, and
garments when handling caustic chemicals. Do not
permit the chemical to come into contact with skin
or clothing. Always follow the safety precautions
on the container's label. Add chemicals slowly and
in small amounts to prevent excessive heat and
agitation.

Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com 41
Phone: 717-239-7642 Fax: 877-501-5212 Email: sales@thermalsolutions.com



The boil out of the boiler and system is neither difficult
nor expensive. The chemicals needed for cleaning
are readily available. Tri-sodium phosphate and
sodium hydroxide (lye) are the most commonly used
chemicals. Be certain the chemicals used contain
NO CHLORIDES. Use only one type of solution in
the system. The amount of chemical required will
vary according to conditions, but one pound per fifty
gallons of water is suggested.

Fill the system with this solution, venting all air. Then,
with the circulating pump running, bring the system
to design or operating temperature. After circulating
water for two to three hours, the system should be
drained completely, and refilled with fresh, softened
water. Usually enough of the cleaning solution will
adhere to the piping to result in an alkaline solution
satisfactory for operation. A pH reading between,
8.3 —10.5 is preferred. If necessary, to increase the
pH, a small amount of cleaner may be added.

C. Replacement Boiler Installations
Clean or replace all system piping and heating units.

Arrange for chemical or mechanical cleaning of the
entire system. A chemical treatment company should
be consulted for the proper means of any chemical
cleaning. Replace any piping that is deteriorated
beyond safe or cleanable condition.

Flush the system clean, being certain to isolate the
boiler.

A WARNING

Do not flush the system through the boiler.

For some old systems, there is a reluctance to clean
the piping because of possible leaks occurring in badly
corroded lines. Should the customer refuse cleaning,
it is necessary to install filtration equipment. Install
either a fibrous filter or a centrifugal filter in the boiler
return piping. This will collect and remove sediment
from the system. A booster pump may be required to
overcome the additional pressure drop introduced in
the line by the filter. When filling the system, provide
chemical treatment as outlined in section "E. Boiler
Water Treatment".

Failure to properly clean the system or to install
mechanical sediment removal equipment can result
in tube blockage and severe corrosion plus damage
to pumps, controls, and air removal devices.

Inspect, repair as necessary, or replace system air
control devices.

Install gauge glasses on air expansion tanks and install
a tank fitting in the system connection to the tank.

Install a strainer in the boiler return piping.

D. Draining and refilling the boiler & system

If the system is drained and then refilled, chemical
treatment is essential to treat the raw water. Use
only clean, softened water.

A WARNING

Use only clean, softened, and treated water.
Chemical treatment of the raw water is essential
when filling or refilling the system

1. Hydrostatic Test of Boilers and System

a. After completing the boiler and burner
installation, the boiler connections, fittings,
attachments and adjacent piping must be
inspected for leaks by filling the unit with
water. The pressure should be gradually
increased to a pressure just below the setting
of boiler safety relief valve(s).

b. Remove the boiler tube access panels (see
dimensional drawing in the boiler manual).
Inspect the tube to header joints to be
certain that all tube fittings are sealed. This
is necessary because, although the boiler is
hydrostatically tested at the factory, minor
leaks in fittings and at attachments can
develop from shipping vibration or from
installation procedures. Replace tube access
panels before proceeding to start boiler
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E. Boiler Water Treatment

Water treatment is required for satisfactory operation
of the boiler. It must be devised to prevent depositing
of scale and corrosion from acids, oxygen and other
such harmful elements that may be in the water
supply. A qualified water treatment chemist should
be consulted and the water systematically treated.

“Hot water systems must operate with a pH above 8.5.
A system that has a pH below 8.5 will usually develop
the following problems:

¢ Gas formation (air trouble)

e Pump seal and gland problems
e Air vents sticking and leaking

¢ Frequent relief valve operating
¢ Piping leaks at joints

(American Boiler Manufacturers Association [ABMA],
2005. Boiler Water Quality Requirements and
Associated Steam Quality for Industrial / Commercial
and Institutional Boilers)”

The basic objectives of water treatment are:

¢ Prevent the accumulation of scale and deposits
in the boiler.

2. Continuous Monitoring

a.

Water treatment should be checked and
maintained according to Table 27 whenever
the boiler is operating. The boiler operator
should be sure that the boileris not operating
for long periods without proper water
treatment.

Water treatment may vary from season to
season or over a period of time. Therefore,
the water treatment procedure should be
checked not less than four times a year and
possibly more frequently as the local water
conditions may indicate.

See Table 26 for examples of typical chemical
agents found in untreated water along with
their potential effects.

Table 26: Chemical Agents and Effects

Compound Effect
Calcium Carbonate, (CaCO3) Soft Scale
Calcium Bicarbonate (CaHCO3) Soft scale, CO,
Calcium Sulphate (CaSO ) Hard Scale
Calcium Chloride (CaCl,) Corrosion
Magnesium Carbonate (MgCO3) Soft Scale

Magnesium Bicarbonate (MgH-

Corrosion, Scale

e Remove dissolved gases from the water. 0y
e Protect the boiler against corrosion. Magnesium Sulphate (MgS0,) Corrosion
e Maintain the highest possible boiler fuel Silicon Dioxide (SiO,) Hard Scale
efficiency.
¢ Decrease the amount of boiler down time from d. Itshould be noted that water boilers may well
cleaning. need chemical treatment for the first filling
1 Water Softener plus additional periodic chemical treatment,
' depending on system water losses and the
a. ltishighly recommended that a zeolite water makeup requirements.
softener be used for all make-up to the boiler. . . .
.. . p L e. All water introduced into the boiler should
It is intended that this be used in addition to be softened and should include an oxveen
the chemical treatment of the boiler. Water . ; . .. y.g
softening removes calcium and magnesium scavenger like sodium sulfite. This is required
. . ’ to remove dissolved oxygen from the water.
the primary causes of hard boiler scale. . .
Dissolved oxygen will cause severe system
corrosion.
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A CAUTION

Thermal Solutions Standard Warranty does not
cover problems caused by oxygen contamination
of boiler water.

Thermal Solutions Standard Warranty does not
cover problems caused by scale build-up.

When using Glycol products, all Glycol manufacturers’
requirements, including rust inhibitors, must be
adhered. Max 50% Glycol.

A WARNING

Chemicals used in treating boiler water are toxic
and/or harmful. Always use protective clothing and
equipment when working with/near chemicals.
Contact local authorities to determine if treated
boiler water can be discharged into local waste
water system.

Table 27: Recommended Feed Water Limits
<0.007 ppm

Dissolved Oxygen

Total Iron <0.1 ppm

Total Copper <0.05

Total Hardness <9 ppm <0.5gpg
pH 8.3-10.0
Nonvolatile TOC

Oily Matter

<1ppm

<1ppm

VII. System Start-Up

7 SWARNINGE

Completely read, understand and follow all
instructions in this manual, Concert Boiler Control
manual, and all other component manuals supplied
with this boiler before attempting start- up.

A. Concert Boiler Control Display Navigation

This boiler is equipped with a color touch screen
display, which presents information and control
options in a page manner. Pages are arranged in a
tree structure through which the user navigates up
and down to arrive at the desired function. The page
descriptions and a complete list of the available
control parameters are provided in a separate
instruction manual for the Concert boiler control (Also
supplied with the boiler).

Most pages have a Home button in the top-left corner
of the screen. The Home button returns the user to the
Home page to view real time operation of the boiler.

The back button returns the user to the previous
page.

A padlock icon will be shown on the screens that
require the user to enter a password to change the
parameter. An unlocked padlock indicates the correct
password has been entered to change the parameter.

The user can access the following icons from the
Home screen: Menu, Info, Status, Adjust, and Help. It
isimportant that the user become familiar in accessing
additional icons that are not shown on the home
screen page.

Refer to the Concert Boiler Control manual for

detailed instructions on the use of the hydronic
control and display.
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B. System Check

1. Verify that the venting, water piping, gas piping
and electrical system are installed properly.
Refer to installation instructions contained in
this manual.

2. Confirm all electrical, water and gas supplies
are turned off at the source and the chimney/
vent is clear of obstructions. If boiler is
controlled by an external control system, this
system must be temporarily disconnected.
The local boiler controls should be allowed to
operate the boiler.

3. Confirm that all manual shut-off valves between
the boiler and gas supply are closed.

C. Power the Boiler

Turn on the electrical supply to the boiler and
circulation system at fused disconnect switch. Ensure
that the circuit breaker switch isin the “ON” position.

D. Power the Circulators

Turn system circulators on and purge air from the
boiler and system piping.

E. Pressurize the Fuel System

1. Open the manual gas shut-off valves located
upstream of the field supplied gas regulator.
Do not open manual gas valve directly outside
the boiler jacket.

Purge gas line of air.

Open manual ball valve outside boiler jacket.
Confirm that the supply pressure to the manual
ball valve tapping outside the boiler jacket
conforms to Table 18 for maximum and
minimum supply pressure.

4. Repeat Step 2 and Step 3 for boiler gas train
components.
F. Boiler Commissioning

All of the installation instructions found in Sections |
through VI shall be completed before commissioning
the boiler.

7' SDANEER

Failure to properly adjust excess air will result in
unsafe levels of carbon monoxide. Variations in
venting or combustion air pressure and temperature
will change excess air. Adjust excess air levels so that
variation in venting or combustion air pressures and
temperatures caused by change of seasons, wind
conditions, opening or closing of boiler room doors
or windows do not cause the boiler to operate with
carbon monoxide concentration above 400 parts
per million.

1. Identify boiler water, gas and/or LP, electrical
connections, and other safety controls.

2. Locate manometer pressure taps for pressure
measurements in the following areas:

a. Supply gas pressure (ball valve tapping
outside of boiler top jacket panel)

b. Stack or flue outlet pressure

3. |Install a gas analyzer probe within 6” above the
boiler flue gas outlet.

4. Verify the high temperature limit (auto reset)
is set to 200° F. (1000 only)

5. Verify the high and low gas pressure switch
limits.
a. High gas pressure switch at 1.0” w.c.
b. Low gas pressure switch at 3.0” w.c.

6. For Commissioning Arctic 1000 - Arctic 3000
go to Section G or for Commissioning Hight
Turndown or Dual Fuel Arctic 1500 - Arctic 6000
go to Section I.

G. Commissioning Arctic 1000 - Arctic 3000

1. Menu > Operation > Auto / Manual Rate
Control > Manual (76 password required)

2. Switch boiler circuit breaker in the control panel
to the ON Position (Arctic 2000 only).

3. Close the manual gas valve between the
automatic gas valve and the blower inlet.

4. Cycle the boiler. The boiler should lockout on
gas pressure failure. In this case it should be
the low gas pressure switch.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Reset the low gas pressure switch and gas
pressure lockout.

Increase the high gas pressure switch setting
to 14” w.c.

Cycle the boiler. The boiler should lockout on
flame failure or ignition failure. (Boiler may
recycle once if there was an ignition failure.)

Reset the flame failure lockout and decrease
the high gas pressure setting to 1” w.c.

Cycle the boiler. The boiler should lockout on
gas pressure. In this case it will be the high gas
pressure switch.

Open the manual gas valve between the
automatic gas valve and the blower inlet.

Reset the high gas pressure switch and gas
pressure lockout.

Cycle the boiler. The boiler should establish
main flame.

If flame is not established reset the flame
failure lockout and repeat Step 12. (Consult
with the factory for assistance if flame cannot
be established after 3 attempts.)

Check that O, levels are within a safe operating
range. (5.0% to 7.0%)

Menu > Operation > High/Low > High > Back
Arrow (76 password required)

Once boiler has reached high fire rate, check
that O, levels are within a safe operating range.
(5.0% to 7.0%)

Adjust supply gas pressure between 4” w.c. and
14” w.c. as measured at the ball valve tapping
outside of the boiler top jacket panel.

Adjust the O, level so that it is within 5.0% to
7.0% at high fire with all jacket doors installed
and front cabinet door closed.

For best efficiency, standard O, should be set
to 5.0% to 5.5%.

For boilers specified to be less than 20 ppm
NOx adjust the O, level within 6.5% to 7.0%.

For boilers specified to be less than 9 ppm
NOx adjust the O, level within 7.0% to 9.0%.

19. Note: For O, High Fire adjustment, reference

only the combustion system that is on the
boiler: See Figure 13 and Figure 14 to determine
the boiler's combustion system.

20. O, level must be set at high fire with all jacket

doors installed and front cabinet door closed

Dungs - High Fire O, levels are adjusted
with the gas shutter valve located on the
outlet of the gas valve (Figure 13).

i. Turn adjustment screw toward the Plus (+)
side to increase gas flow (decrease O, level).

ii. Turnadjustment screw toward the Minus (-)
side to decease gas flow (increase O, level).

iii. Menu > Operation > High/Low > Low > Back
Arrow (76 password required)

iv. Verify the O, level is within +/- 0.3% of the
0, level set at high fire with all jacket doors
installed and front cabinet door closed.
(Consult the factory for assistance if the O,
levels are not within +/- 0.3% from high fire
to low fire.)

v. Go to Step 21.

b. Siemens - High Fire O, levels are adjusted by

adjusting the Butterfly Valve (Figure 14).

i.  While holding long hex adjusting nut, loosen
jam nuts at each end of the adjusting nut.

ii. Toincrease gas flow, turn long hex, butterfly
adjustment nut, clockwise a maximum
of 1 flat of the long hex adjuster nut per
adjustment. Then allow to stabilize.

iii. Todecrease gas flow, turn long hex, butterfly
adjustment nut counter-clockwise a
maximum of 1 flat of the long hex adjuster
nut per adjustment. Then allow to stabilize.

iv. Secure by holding the long hex adjusting nut
and tightening the jam nuts at each end.

Siemens - Low Fire O, levels are adjusted with
the SKP55 regulator (See Table 28).

i. Menu > Operation >High/Low > Low > Back
Arrow (76 password required)

ii. Remove brass hex cover from front center
of regulator.
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iii. Turn adjustment screw clockwise, a
maximum of 1/4 turn, to increase gas flow
(decreases O, level). Then allow to stabilize.

iv. Turnadjustment screw counter clockwise , a
maximum of 1/4 turn, to decrease gas flow. _
(increases O, level). Then allow to stabilize.

v. Replace brass hex cover.

A WARNING

Improper adjustments to the low fire offset

adjustment can lead to rough light-offs and nuisance K
] Throttle Screw for

flame failures. o of At~ High Fire Adjustment

21. Verify O, repeatability by commanding the - O
boiler to high fire and low fire as many times — \Eﬁset.scre"‘.’ for
) ) ow Fire Adjustment
as required, repeating Step 20 as necessary.

22. Once the boiler is operating within the specified
high and low fire ranges, record emissions,
flue draft, and other important data on the
installation and startup report, see Appendix C.

Figure 13: Dungs Valve

23. Perform tests on each of the components
listed in Table 29.

Siemens
_ _ _ SKP 55
Table 28: Siemens Nominal Low Fire O,
Arctic Model 0, %
1000 7.5
1500 5.4
2000 6.3
2500 7.2
3000 7.4
Adjusting Nut Flat
Figure 14: Siemens Valves
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H.

Dual Fuel Arctic 1500 - Arctic 6000 - Switching
Fuels

1. Make sure the Boiler ON/OFF Switch (located
on the front door) is turned off. Failure to turn
boiler off before switching fuels can cause the
boiler to lockout.

2. The Fuel selection switch is a "Hesitation
Switch". Do Not Force the switch; it requires
pushing the switch to the center position,
releasing the switch, then pushing once again
towards the desired fuel source.

3. The Display will state NG for natural gas
and show a blue flame or state LP for liquid
petroleum and show a yellow flame.

Commissioning Arctic 1500 - Arctic 6000 High
Turndown or Dual Fuel

Note: Some of the listed Features may not be

currently available.

1. Allsteps listed in this section pertain to all high
turndown and dual fuel Arctic 1500 - Arctic
6000 boilers unless specified.

2. All Commissioning and verifications are to be
to be done in "Manual Mode".

3. Menu > Operation > Auto / Manual Rate
Control > Manual (76 password required)

A WARNING

Step 4 through Step 12 must be done as stated
for Safety, especially for Dual Fuel Boilers.

4. CLOSE the manual gas valve between the
automatic gas valve and the blower inlet.

5. Cycle the boiler. The boiler should lockout on
gas pressure failure. Inthis case it should be the
low gas pressure switch, on Arctic 3500 - Arctic
6000 it could be the pilot low gas pressure
switch, the main low gas pressure switch or
both.

6. Resetthe low gas pressure switch, also on the
Arctic 3500 - Arctic 6000 reset the pilot low
gas pressure switch and reset the gas pressure
lockout.

7. Increase the high gas pressure switch setting
to 14” w.c.

8.

a.

10.

11.

12.

13.

14.

15.

17.

Cycle the boiler.

For Arctic 1500 - Arctic 3000, the boiler
should lockout on flame failure or ignition
failure. (Boiler may recycle once if there was
an ignition failure.)

For Arctic 3500 - Arctic 6000, verify the
pilot has lit then, the boiler should lockout
on flame failure or ignition failure when
switching to main flame. (Boiler may recycle
once if there was an ignition failure.)

Reset the flame failure lockout and decrease
the high gas pressure switch setting to 1” w.c.

Cycle the boiler. The boiler should lockout on
gas pressure. In this case it will be the high gas
pressure switch.

Open the manual gas valve between the
automatic gas valve and the blower inlet.

Reset the high gas pressure switch and adjust to
the setting listed in the Factory Fire Test report.
Also, reset gas pressure lockout.

For Dual Fuel boilers, repeat Step 4 through
Step 12 for both Natural Gas and LP before test
firing the boiler (See Section H for switching
fuels).

The combustion curve for single or dual fuel
boilers was preloaded and verified at the
factory before shipment. (/t should not require
advance adjustments with the LMV.)

The Factory Fire Test report will indicate the
SKP25 inlet and outlet gas pressures along
with the O, readings used to set and test the
combustion curve.

. Cycle the boiler.

On Arctic 1500 - Arctic 3000 the boiler should
establish main flame.

On Arctic 3500 - Arctic 6000 the pilot flame
should be established and then main flame.

If flame is not established reset the flame
failure lockout and repeat 16 (Consult with
the factory for assistance if flame cannot be
established after 3 attempts.)

48

Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com
Phone: 717-239-7642 Fax: 877-501-5212 Email: sales@thermalsolutions.com



A WARNING

To PREVENT Burner Flashback

If O, level starts dropping and quickly goes
below 4.7%, either adjust the SKP25 regulator
counter-clockwise, a quarter turn at a time, to
increase the O, or shut the boiler off to adjust.
(The SKP25 looks similar to the SKP55 in Figure
14)

If the O, drops below 4.0% immediately
shut the boiler off, adjust the SKP25 a half turn
counter-clockwise and restart the boiler (boiler
still might need more adjustment).

18. Once main flame is established, leave boiler at
low fire and observe that O, levels are within a
safe operating range. (5.0% to 7.0%).

19. Once safe O, levels are established step the
boiler from 20% to 100% monitoring the O,.

If low fire and/or high fire rates cannot be
established or air switch issues, see Appendix B.

20. Once boiler has reached high fire rate, check
that O, levels are within a safe operating range.
(5.0% to 7.0%)

21. The O, can be shifted for the whole curve by
increasing or decreasing the gas pressure with
the boiler's SKP25 pressure regulator with all
jacket panels installed and front cabinet door
closed.

a. For best efficiency, standard O, should be set
t0 5.0% to 5.5%.

b. For boilers specified to be less than 20 ppm
NOx adjust the O, level within 6.5% to 7.0%.

c. For boilers specified to be less than 9 ppm
NOx adjust the O, level within 7.0% to 9.0%.

22. Verify O, repeatability by commanding the
boiler from 20% to 100% and the intermediate
points in between as many times as required,
repeating Step 21 as necessary.

23. Once the boileris operating within the specified
high and low fire ranges, record emissions,
flue draft, and other important data on the
installation and startup report, see Appendix I.

NOIICE

Advanced O, Adjustment - refer to the Siemens
Manual, February 19, 2019 or later. (See Siemens
Website for manual. https://scccombustion.com/
products/Imv3-linkageless-burner-management-
system/)

24. Perform tests on each of the components
listed in Table 29.

J. Finish Commissioning the Arctic 1000 - 6000

Reconnect any wires from the external control system,
if applicable.
1. Perform an operation test of the external
control system.

2. Place system control back in normal operation,
if necessary.

3. Place the boiler into automatic mode. Menu
> Operation > Auto / Manual Rate Control >
Automatic (76 password required)

K. Re-Starting After Prolonged Shutdown

Use the following recommendations prior to re-

starting the heating system after prolonged shutdown.

1. Perform Pre-Start-Up Inspection by checking all

gas, water, air intake and venting connections

to ensure proper, leak-free connections and

that the water and gas lines has been cleaned
completely.

2. Ensure that combustion air piping, vent piping,
and terminations are free of obstructions.

3. Inspect the boiler for damage and loose wire
connections.

4. Remove all flammable material present in the
vicinity of the boiler. S
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L. Testing Controls and Safety Devices

Prior to placing the boiler in operation, the installing contractor or other responsible personnel must perform
safety and control device limit tests to ensure proper operation of the appliance. Refer to Table 29 for

recommended method(s) of carrying out these safety limit devices tests.

Table 29:

Safety Device Tests

Component

Test Method(s)

After Lockout Annunciation

Actual Alarm Message

High Gas Pressure Switch

Close the manual gas valve
between the gas valve and air
inlet. Cycle boiler.

Manually reset the Concert
Boiler Control and switch.
Adjust the switch to its normal
setting.

Hard Lockout. Gas Pressure
Switch

Low Gas Pressure Switch

Increase the setting of the
switch until the switch trips.

Manually reset the Concert
Boiler Control and switch.
Adjust the switch to its normal
setting.

Hard Lockout. Gas Pressure
Switch

Blocked Condensate
Switch

Disconnect one wire of the
blocked condensate switch.
Cycle the boiler.

Re-connect wiring to the
blocked condensate switch.
Reset blocked condensate
switch lockout.

Hard Lockout Blocked Conden-
sate Switch

Vestibule Thermal Fuse

Disconnect one wire of the
vestibule thermal fuse. Cycle
the boiler.

Re-connect wiring to the
blocked condensate switch.
Reset vestibule thermal fuse

lockout.

Hard Lockout Vestibule Ther-
mal Fuse

With the boiler running push
and hold the LWCO test

Manually reset the Concert

Hard Lockout. Low Water

Aquastat

until the boiler control shuts
down the main burner.

and press reset.

Low Water Cutoff . . Boiler Control and reset the
button until the boiler control Level
. LWCO.
shuts down the main burner.
With the boiler running, lower
Manual Reset High Limit the setting of the Aquastat Adjust Aquastat back to 200° High Limit

Water Flow Switch

Reduce the water flow rate
with a manual shutoff valve
until the boiler shuts down.

Adjust manual valve to normal
position.

Low Water Flow

M. Ignition Failure

After the first ignition failure, the boiler goes into a hard lockout and a manual reset of the Concert Boiler Control
is required to restart the boiler. The boiler will then attempt to light off after it has completed its post-purge

process.

A DANGER

Contact the boiler manufacturer or a qualified heating service technician if the boiler has failed to light
consecutively three times after initially resetting the Concert boiler control.
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VIII. Service, Maintenance, and Inspection

A. General Maintenance

1. Follow any checks and/or inspections that may
be required as specified in the component
manufacturers’ instruction manuals.

2. Repair or replace any defective components
immediately.

3. The following service procedures are required
for proper and safe boiler operation.

A DANGER

This boiler uses flammable gas, high voltage
electricity, moving parts, and very hot water under
high pressure. Assure that all gas and electric power
supplies are off and that the water temperature is
cool before attempting any disassembly or service.

More than one gas shut-off valve and electrical
disconnect switch are used on the boiler. Assure that
all gas valves and electrical disconnect switches are
off before attempting any disassembly or service.

Do not attempt any service work if gas is present
in the air in the vicinity of the boiler. Never modify,
removed or tamper with any control device.

Do not use matches, candles, open flames or other
ignition source to check for leaks.

A WARNING

This boiler must be serviced and repaired by skilled
and experienced service technicians only.

If any controls are replaced, they must be replaced
with identical models supplied by Thermal Solutions.

Read, understand and follow all the instructions and
warnings contained in all the sections of this manual.
The instructions and warnings contained in all of the
component instruction manuals.

If any electrical wires are disconnected during
service, clearly label the wire and ensure that the
wires are reconnected properly.

Never jump out or bypass any safety or operating
control or components of this boiler.

A WARNING

Assure that all safety and operating controls and
components are operating properly before placing
boiler back in service.

7 SWARNINGE

The service instructions contained in this manual
are in addition to the instructions provided by
the manufacturer of the boiler components.
Follow component manufacturer’s instructions.
Component manufacturer’s instructions were
provided with the boiler. Contact component
manufacturer or Thermal Solutions for replacement
if instructions are missing. Do not install, start up,
operate, maintain or service this boiler without
reading and understanding all of the component
instructions. Do not allow the boiler to operate with
altered, disconnected or jumpered components.
Only use replacement components identical to those
originally supplied by Thermal Solutions.

All cover plates, enclosures, and guards must be in
place at all times, except during maintenance and
servicing.

B. Daily

1. Make visual inspection of gauges, monitors,
and indicators and record readings in boiler log.

2. Make visual check of instrument and equipment
settings against factory recommended
specifications.

3. Check operation of probe type low water
cutoff(s) to ensure control is functioning.

4. Check gas train for gas leaks and water piping
for any leaks.

5. Confirm boiler area is free of combustible
materials and that there is nothing obstructing
air intake and vent.
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C. Weekly

1. Check combustion safety controls for flame
failure (or other alarm messages).

2. Check all limit controls and low water cutoff as
described above.

3. Check condensate drains for any obstructions.

4. Check carbon monoxide level in flue products.

D. Monthly

1. Check high and low gas pressure interlocks.
Refer to manufacturer's instructions for correct
procedure.

2. Check proper operation of safety relief valve.

3. Check water quality and correct if needed.

4. Inspect boiler air filter.

E. Annually

1. Theflue gas passages and the exterior surfaces
of the boiler tubes should be inspected at least
once annually. Any accumulation of soot or
debris should be thoroughly cleaned out.

2. Ifinspection of the boiler tube surfaces reveals
a build-up of soot (carbon), the tube surfaces
should be thoroughly brushed. Failure to do
so may result in reduced efficiency, fire and
asphyxiation hazards.

3. The boiler pressure vessel and piping should
be checked annually.

4. Inspect the ignition rod for carbon build up.
Inspect lens of the ultra-violet (UV) scanner and
remove any debris with soft cloth and make
sure that hole is clear from scanner to burner.

6. Replace air filter.

F.

Ignition Assembly Cleaning

1.

Disconnect power and shut off the external
manual gas valve to the boiler prior to removing
the ignition assembly.

When removing the igniter, extra caution must
be taken to prevent damaging the ceramic
insulator.

Remove any excess oxide deposits from the
surface of the igniter with steel wool Do not use
sandpaper, emery cloth or scotch brite pads.

4.

5.

Inspect the ceramic insulator for cracks, and if
necessary, replace the igniter.

For the Arctic 1000-3000 see Figure 15.

Ensure that igniter electrode spacing is within
1/8 inch.

After each inspection of the igniter, replace
gasket and apply anti-seize compound to
mounting screws prior to reinstalling them.

Figure 15: Arctic 1000-3000 Ignition Assembly

e 1. Igniter
e 2. Ultra-Violet (UV) Scanner

¢ 3. %” Heat Insulator

e Igniter Gasket

6.

For ARCTIC 3500-6000 see Figure 16. After
inspection of the igniter, apply anti-seize
compound to igniter threads and replace the
igniter, making sure the flat part along the edge
of the disc is pointed down towards the base
of the boiler.
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Figure 16: Arctic 3500-6000 Ignition Assembly
e 1. Igniter

e 2. Ultra-Violet (UV) Scanner

e 3 %" Heat Insulator

2.

If necessary, brush the tubes of the heat
exchanger using non-abrasive, non-metallic
bristle brush.

Be careful not to damage or disturb the
insulation inside of the heat exchanger.

I. Tube Replacement Procedure

NOMICE

Performing a regular boiler inspection will prolong
the life of the heat exchanger, and ensure optimal
function and energy efficiency. For best practices,
adhere to the general guidelines outlined in the
service and maintenance section of this manual.

1. Inspect the boiler. Use the following steps to
identify a potential tube leak and to minimize
possible damage to the boiler and other
equipment as a result of tube failures.

a. Shut off power to the boilerimmediately from
the external, dedicated electrical disconnect.
b. Confirm that any water leakage is not the
result of a blocked condensate drain line.
G. Burner Assembly Cleaning c. Confirm that any water leakage is not the
1. After disconnecting power to the boiler, remove result of a blocked condensate drain line.
the boiler’s furnace door. For part identification, d. Remove the boiler’s left side jacket panels
refer to the “Arctic Parts Manual”. and flue collector access panels as shown in
2. Clean around the burner assembly by blowing Figure 17, Figure 18, and Figure 19.
compressed air over the surface of the burner e. Visually inspect the burner and furnace pass
to remove lint and debris accumulation. Be insulation for water damage. If significant
careful when cleaning the burner assembly, to water damage to the insulation or burner is
avoid damaging the metal mesh burner surface. observed, contact the manufacturer.
3. If the burner or the burner gasket shows any f. Identify any leaking tubes.
visual deterioration or corrosion signs, replace g. lsolate and drain the boiler completely.
it immediately. )
_ ¥ 2. Use the proper tools. Use the following tools
4. A;terkre]:cplacmg the burner or l;urnerfgaskets, to remove and replace leaking boiler tubes:
check for proper operation erformin
T proper op ¥ pertorming Tube Puller (P/N 106019-02)
combustion analysis, as well as checking for
gas leakage around the burner mounting and Tube Driver (P/N 106019-01)
blower transition pieces. c. Sledgehammer (steel head, approximately
H. Heat Exchanger Cleaning 3 1b)
1. Perform visual inspection of both boiler flue
passes, and remove any debris from the
surfaces of the heat exchanger.
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ITEM # DESCRIPTION
JACKET SIDE PANEL
CENTER RAIL
FLUE DOOR CLAMPS
CONVECTION DOOR
FURNACE DOOR
TUBE CLAMPS

(| |WIN|=

Figure 17: Panel Removal in Preparation for Tube Inspection - Arctic 1000

ITEM # DESCRIPTION
1 JACKET SIDE PANEL
2 FLUE DOOR CLAMPS
3 FURNACE DOOR
4 TUBE CLAMPS

Figure 18: Panel Removal in Preparation for Tube Inspection - Arctic 1500 - Arctic 3000
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S ITEM # DESCRIPTION

1 JACKET SIDE PANEL
2 FLUE DOOR CLAMPS
3 FURNACE DOOR

4 TUBE CLAMPS

Figure 19: Panel Removal in Preparation for Tube Inspection - Arctic 3000 - Arctic 6000

Note: Tubes are accessed and serviced from both sides of the Arctic 3500 - Arctic 6000 Boilers.
(Right side exploded view not shown.)

3. Loosen tube-ends. Insert tube puller between the tube-end and header. Apply pressure to the puller and
strike the side of the tube two or three times with a hammer to help loosen the tube-end in the upper
and lower header.

4. Pull lower tube end. Wedge the tube puller under the flange of the tube. Drive the tube puller with
several blows with a hammer on the end of the handle. Alternate with downward blows to lift tube-end.

5. Cleartube-end from the header. Continue driving wedge under and leveraging flange up until it pops the
end of the tube free from the hole in the header.

6. Pull upper tube-end. Repeat the procedure to the pull the tube-end of the same tube from the upper
header.
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Figure 20: Tube Puller Insertion

7. Prepare the headers and replacement tubes. Before placing a new tube into the header, clean the holes
by wiping gently with emery cloth to be sure that there are no burrs. Clean the replacement tube-ends
of any rust or debris. With a small brush, apply a thin coating of gray pipe dope around the inside of the
hole. Pipe dope may also be applied to the tube-end. Cutting oil may be mixed with the pipe dope for
easier application.

8. Insert both ends of the tubes into the headers. Insert the lower tube-end into the bottom header first.
Then insert the top tube-end into the top header. Insert all replacement tubes before driving them.

9. Drive the upper and lower tube-ends. DO NOT drive the tube-ends down to the flange. With the driver
tool positioned on the flange, strike the end of the driver with hammer. After a few hits, the feel of the
strike will become solid. The tone will also change from a “Ting” sound to more of a “Tong” sound. This
indicates the tube has seated.
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A CAUTION

Do Not Overdrive Tubes! Overdriving tubes can cause damage to the tubes and boiler header holes. Use
only approved Thermal Solutions tube driver and specified hammer. The end-formed tube fitting is designed
to deform if overdriven to minimize damage to the vessel tube holes.

10. Reinstall the tube clamps. Replace the nuts and flat washers if damaged in any way. Use brass nuts only!
Tighten the nuts until snug. Do not try to compress the tube-ends into the holes with the clamps, because
the clamps might break or the stud might shear.

11. Refill the boiler. Fill the unit with water and ensure that there is no leakage at the replacement tube-ends
before reinstalling the flue collector panels.

7 SWARNINGE

If a leak is detected after a replacement tube has been installed, pressure in the boiler must be reduced
to zero before adjusting tube(s). Adjusting tubes under pressure could result in serious personal injury.

12. Reinstall all flue access doors, door clamps, and jacket panels.
13. Perform startup check prior to putting boiler back into operation.

J. Safety and Operating Controls

All of the safety control devices listed in Table 30 are logically linked to the Concert Boiler Control that supervises
the sequence of operation of the boiler for safe and efficient operation. It does so by ensuring proper light off
and firing of the main burner and if need be, will immediately cut-off gas supply to the main burner when gas
pressure, water temperature, water flow or another critical attribute is outside of the operational settings. It
also varies the combustion rate in real time to meet the desired load of the system.

7 SWARNIINGE

Do not install, operate, service or repair any components of this equipment unless you are qualified and
fully understand all requirements and procedures. Trained personnel should refer to those who have
completed Thermal Solutions Service School training specific to this product.
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Table 30: Safety and Operating Controls

Component

Function

Power Switch

If this switch is in the off position, power is interrupted to the control circuit of the boiler, which prevents the boil-
er from operating. If the switch is in the on position, power is supplied to the control circuit.

Automatic Reset Oper-

If the boiler water temperature exceeds the adjustable set point, power is interrupted to the control circuit of the
boiler, which prevents the boiler from operating. When the boiler water temperature drops below the set point

ating Aquastat . . . . . . ) . -
944 minus the adjustable differential setting, power is again supplied to the control circuit.
If the boiler water temperature exceeds the adjustable set point, power is interrupted to the control circuit of the
Manual Reset High boiler, which prevents the boiler from operating. Power is interrupted until the control is manually reset pressing
Limit Aquastat the control’s reset button. When the button is pressed, power will again be supplied to the control circuit, assum-

ing that the boiler water temperature has dropped below the setpoint minus the differential setting.

Water Flow Switch

If the water flow through the boiler drops below the fixed flow rate required to move the control’s paddle enough
to close the control’s contacts, power is interrupted to the control circuit, which prevents the boiler from oper-
ating. When the water flow rate increased, the paddle closes the control’s contacts and power is supplied to the
control circuit.

Pressure / Safety If the pressure inside the boiler exceeds the fixed set point, the valve opens mechanically and discharges water.
Relief Valve The valve remains open until the pressure inside the boiler drops below the set point.
If the gas pressure reaches a point above or below the adjustable set point, the contacts of the switch open and
High and Low Gas power is interrupted to the control circuit that prevents the boiler from operating. Power is interrupted until gas
Pressure Switches pressure is between the high and low gas pressure set points and the control is manually reset moving the switch

to the reset position. The switches will not reset until the gas pressure is within the set point parameters.

Minimum Air Pressure
Switch

If the differential air pressure drops below the fixed set point, the contacts of the switch open and power is inter-
rupted to the control circuit, which prevents the boiler from operating. Power is interrupted until air flow/pres-
sure increases so that contacts close.

Maximum Air Pres-
sure Switch

If the differential air pressure exceeds the fixed set point, the contacts of the switch open and power is interrupt-
ed to the control circuit, which prevents the boiler from operating. Power is interrupted until air flow/pressure
decreases below the setting so that the contacts close.

K. Troubleshooting

Refer to the troubleshooting section in the Concert Boiler Control manual on how to navigate the Limit String
Status screen that shows an active safety limit status and for an in-depth guide to all the possible lockouts as
well as recommended corrective actions for restore boiler operation.

For High Turndown Arctic 1500-6000 boilers display issues, contact you Sales Rep for the latest PLC and Display
updates. If you don't know who your sales rep is, call the number listed at the bottom of the page.
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Table 31: General Troubleshooting

INDICATION

POSSIBLE CAUSE

CORRECTIVE ACTION

Boiler is not responding to a call
for heat, “Status” and “Priority”
show “Standby”.

Boiler is not seeing Enable/
Disable of Domestic Demand
Input.

Check wiring for loose connections or wiring errors. If Domestic
Demand is expected check the DHW Demand/Modulation is selected
properly.

Boiler is not responding to call for
heat, “Status” shows “Standby”

or Domestic Hot Water.

and “Priority” shows Central Heat

Boiler is not firing, or
temperature is greater than
setpoint.

Select display Help icon and review Limit String Status.

Boiler is Running but System or
Boiler Circulator is not running.

Pump Not Running.

Check wiring for loose connections or wiring errors. When there is a
Domestic Hot Water Heat Request the System or Boiler Pump will be
forced “off” when their “Run Pump for” parameter is set to “Central
heat, off DHW demand” or “Central Heat, Optional Priority”. This has
been set to allow all of the heat to be provided for fast indirect water
heater recovery. After “Priority protection” time or the end of the
Domestic Hot Water Heat Request the system and boiler pumps will be
free to run.

light on Control.

Display Completely Dark Fan off,
LWCO lights off, no green power

No 120 Vac Power at Boiler
due to blown high voltage
fuse or circuit breaker trip.

Check breaker and wiring between breaker and boiler. Replace blown
high voltage fuse. Reset tripped breaker.

Display Completely Dark, Fan
running.

No 120 Vac Power at Control;
No 24 Vdc to Display.

Check for loose 120 Vac connection wiring between boiler J-Box and

transformer or 24 Vdc power supply. Check for loose 24 Vac connection

wiring between transformer and Control. Check blown low voltage fuse:

Replace if necessary. Check for bad transformer or bad 24 Vdc power
supply: Replace if necessary.

Blinking Green power light on
Control.

Control Fault.

The green light is connected to internal power supply. The power
supply is repeatedly starting and stopping (not normal) making the
light flash. The microprocessors are not running. Try disconnecting all
terminals except 24 Vac to power the control. The green light should be
steady. If it is not, then the control is defective. If steady, start plugging
in all the connectors while watching the green light. When the faulty
wiring reconnected, green light will begin to flash.

”

Blank Screen with “Reading”
shown.

Display lost communication
with Control.

Failure to establish Communication upon boot-up once you establish
communication, reboot display to read controller and setup display
properly.

Communication Error 2

Un-configured control, or con-
trol has a memory failure.

The display-write attempt has failed. The controller is un-configured or
has a memory failure. Lockout 20 Safety Data Verification will also be
displayed. Replace Control.

Communication Error 3

Communication Fault.

Display has lost communication with controller. Check for loose or
defective display harness, defective display or defective control. Refer to
Concert Boiler Control manual for more details.

Short Cycling

Oversized Boiler

Examine system and boiler operational settings to determine what ad-
justments may be made to reduce boiler cycling. Contact Manufacturer.

Incorrect Gas Valve Settings

If combustion is too lean or rich as a result of improper gas valve set-
tings, adjust air-fuel ratio to match factory 02 settings.

Poor Combustion

Dirty Heat Exchanger

Inspect heat exchanger tubes for damage and carbon build-up. Inspect
and clean the burner assembly. Refer to the Service, Maintenance and
Inspection section of the manual for guidance.

Leakage

Remove the boiler’s side panels and check for flue gas leakage around

the heat exchanger, burner mounting plate, and blower transition piece.
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Appendix A: Sizing Gas Piping

Design the gas piping system to provide an adequate gas supply to the boiler. Refer to Table 18 for minimum
and maximum gas supply pressures and boiler capacities. Also consider existing and expected future gas utilizing
equipment (i.e., water heater, cooling equipment). Refer to Table 32 for maximum capacity of schedule 40 pipe.
Table 33 lists equivalent pipe length for standard fittings. Given the specific gravity of gas at the boiler’s location,
a correction factor can be found on Table 34 and multiplied by the “Capacity in Cubic Feet of Gas Per Hour” in
Table 32. For gas piping material other than schedule 40 pipes, refer to the National Fuel Gas Code, NFPA 54/
ANZ| 72223.1 and/or CAN/CGA B149 Installation codes. Use methods and materials in accordance with Local
Codes and requirements of gas supplier. In the absence of such requirement follow National Fuel Gas Codes,
NFPA /ANSI Z 223.1 and/or CAN/CGA B149 Installation Codes.

Table 32: Maximum Gas Capacity Of Schedule 40 Pipe

Pipe Length Pipe Size (NPT)
in Equivalent Y4 1 1-1/4 1-1/2 2 2-1/2 3 4
Feet
10 273 514 1060 1580 3050 4860 8580 17500
20 188 353 726 1090 2090 3340 5900 12000
30 151 284 583 873 1680 2680 4740 9660
40 129 243 499 747 1440 2290 4050 8270
50 114 215 442 662 1280 2030 3590 7330
60 104 195 400 600 1160 1840 3260 6640
70 95 179 368 552 1060 1690 3000 6110
80 89 167 343 514 989 1580 2790 5680
90 83 157 322 482 928 1480 2610 5330
100 79 148 304 455 877 1400 2470 5040
125 70 131 269 403 777 1240 2190 4460
150 63 119 244 366 704 1120 1980 4050
175 58 109 224 336 648 1030 1820 3720
200 54 102 209 313 602 960 1700 3460
Based on gas pressures less than 2 psig and a pressure drop of 3.0 iwc and 0.6 specific gravity.
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Table 33: Equivalent Lengths Of Standard Pipe Fittings And Valves

(Screu]fggfe;liﬂg;gp Ifl’;el ded) Schedule 40, Screwed Fittings
Pipe Size ID (in.) . 90 deg. Tee,
(NPT) Gate Globe Angle Swing 90 deg. Elbow | 45 deg. Elbow Flow Through
Check (threaded) (threaded) Branch (thread-
ed)
1/2 .622 .36 17.3 8.65 4.32 1.55 .73 3.1
3/4 .824 48 22.9 11.4 5.72 2.06 .96 4.12
1 1.049 .61 29.1 14.6 7.27 2.62 1.22 5.24
1-1/4 1.38 .81 38.3 19.1 9.58 3.45 1.61 6.9
1-1/2 1.61 .94 44.7 22.4 11.2 4.02 1.88 8.04
2 2.067 1.21 57.4 28.7 14.4 5.17 2.41 10.3
2-1/2 2.469 1.44 68.5 34.36 17.1 6.16 2.88 12.3
3 3.068 1.79 85.2 42.6 21.3 7.67 3.58 15.3
4 4.026 2.35 112 56 28 10.1 4.7 20.2
6 6.065 3.54 168 84.1 42.1 15.2 7.07 30.4

Equivalent lengths are for standard screwed fittings and for screwed, flanged, and welded valves relative to schedule 40 steel.

Table 34: Specific Gravity Correction Factors
Specific . - . .
Gravity Correction Factor Specific Gravity Correction Factor
.5 1.1 1.2 71
.55 1.04 13 .68
.6 1.0 1.4 .66
.65 .96 Propane
7 .93 15 .63
.75 9 1.6 .61
.8 .87 1.7 .59
.85 .84 1.8 .58
9 .82 1.9 .56
1.0 .78 Butane
11 74 2.0 .55
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Appendix B: Air Switch Adjustment

Arctic 1500-6000

1. Temporary Air Switch adjustments are to
be done if P1 and P9 firing rates cannot be
established. Do NOT leave this Step 1 as the
final setting, proceed to Step 2 after firing rates
have been established.

a.

If blocked flue switch won’t allow the P9
firing rate to be established, turn clockwise
in half turn increments until boiler will run
at P9 with the proper firing rate.

If low pressure air switch won’t allow P1
firing rate to be established, turn counter-
clockwise in half turn increments until boiler
will run at P1 with the proper firing rate.

2. Air Switch adjustment is to be done after P1
and P9 firing rates have been established. The
Boiler should be in Standby and use the AZL23
to program the LMV3. Log in to the AZL23, by
holding down the F and A buttons together
until “CodE” is displayed. The OEM password
is: “EntrY”. Press the up or down arrow until
the proper letter is displayed and press Enter.
Repeat the process until “EntrY” has been
completed. Continue to press enter again until
400 is displayed to complete log in. Advance
to the Parameter 500 series.

a.

Blocked Flue Air Switch

Set Parameters 502:00 (Air) and 503:00
(VSD), to match P9’s — Air and VSD settings.
After pressing Enter, the Air Damper and
VSD will adjust to these settings.

Use a Multimeter set to Ohms or Continuity.
With Multimeter leads placed on the switch
terminals, turn air switch adjustment slowly
counter-clockwise, until the circuit opens.

With Multimeter leads still in place, turn air
switch adjustment slowly clockwise, until
the circuit closes.

Remove leads and turn the air switch
adjustment an additional, one full turn
clockwise.

Reset Parameters 502:00 (Air) and 503:00
(VSD) back to “0”.

b. Low Pressure Switch

Set Parameter 502:00 (Air), to match
P1’s — Air setting.

Set Parameter 503:00 (VSD), to match P1’s —
VSD setting, less 10 percentage points lower
than P1’s. (e.g. If VSD at P1is set to 40.0 then
set Parameter 503:00 to 30.0)

Use a Multimeter set to Ohms or Continuity.
Place Multimeter leads on the air switch
terminals and determine, if the circuit is
open or closed.

Open Circuit — turn air switch
adjustment slowly clockwise, until circuit
closes. Go to Step iv.

Closed circuit — turn the air switch
counter-clockwise until circuit opens. Go to
Step w.

Next, turn air switch adjustment slowly
counter-clockwise, until the circuit opens.

Reset Parameters 502:00 (Air) and 503:00
(VSD) back to “0”.
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Appendix C: Venting Diagrams
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Figure 22: Typical Vertical Pressurized Venting
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Appendix D: Combustion Air Diagrams
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Appendix E: Boiler Piping Diagrams

Figure 25: Single Boiler, Primary / Secondary

Inlet/Return Air Vent

Purge Valve
1000 model shown.

Inlet/Outlet Connections
are different on the 1500-
6000 models.

Isolation Valve

Check Valve

Air Vent

Inlet/Return
\ﬁ?, ‘ Purge Valve

¢ .
1500-3000 model shown. ) ) ’/ *ﬁ‘
Inlet/Outlet Connections Boiler Circulator i &
are similar on the 3500- =

System Circulator

Outlet/Supply

Makeup Water

Check Valve

Y-Strainer Pressure Reducing Valve
2
% o Expansion Tank
|
=
7
=

6000 models. S \’ System Circulator
(X,
Isolation Valve
Outlet/Suppl
| | Check Valve PRy
- Makeup Water
) ({I ‘.-) Y-Strainer P
% = / Check Valve
e
.\ / Pressure Reducing Valve
—
D! i Expansion Tank
[~
\ g g
1 Sl@ NOIICE
J e 1. These are suggested piping configurations.
" [ It is the installer's responsibility to conform
to local codes and ordinances for additional
{ requirements.
2. Pressure relief valve rating shall not exceed
pressure rating of any component in the system.
3. Some piping components cannot be supported
by the pipping. Refer to the manufactures'
installation instructions.
4. Circulation pump must be sized to overcome the
pressure drop across the entire loop.
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Figure 26: Multiple Boilers, Primary Reverse-Return Piping
Outlet/Supply System Circulator

s Pressure Reducing Valve Check Valve
\ o\ g
£ T=

Makeup Water Isolation Valve

Check Valve
1000 model shown.
Inlet/Outlet Connections
are different on the 1500-
6000 models.
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Check Valve Isolation Valve
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Makeup Water 1500-3000 model shown.
ST Inlet/Outlet Connections
13 L
!. are similar on the 3500-
6000 models.
Motorized Isolation Valve
—57
Y e
T - 8 (& Inlet/Return
NOICE NS

1. These are suggested piping configurations. g j

It is the installer's responsibility to conform

to local codes and ordinances for additional 3 \ =@ =

requirements. 5 @ =
2. Pressure relief valve rating shall not exceed

pressure rating of any component in the system. d £
3. Some piping components cannot be supported S

by the pipping. Refer to the manufactures'

installation instructions.
4. Circulation pump must be sized to overcome the

pressure drop across the entire loop.
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Figure 27: Multiple Boilers, Primary / Secondary Reverse Return Piping
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Figure 28: Multiple Boilers, Primary / Secondary Piping

4D Max
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Figure 29: Multiple Boilers, Primary / Secondary With Indirect Water Heater

Inlet/Return

Air Vent 1000 model shown.

Inlet/Outlet Connections
are different on the 1500-
6000 models.

Pressure Reducing Valve

Check Valve

DHW Circulator

System Circulator
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Appendix F: Water Flow Pressure Drops

Arctic 1000 Arctic 1500 Arctic 2000 Arctic 2500
DeltaT| GMP | Ft. Hd. | DeltaT| GMP | Ft.Hd. | DeltaT | GMP | Ft.Hd. | Delta T| GMP | Ft. Hd.
100F 19 0.51 100F 29 0.37 100F 38 0.65 100F 48 0.80
90F 21 0.63 90F 32 0.45 90F 42 0.80 90F 53 0.99
80F 24 0.79 80F 36 0.58 80F 48 1.02 80F 59 1.25
70F 27 1.04 70F 41 0.75 70F 54 1.33 70F 68 1.63
60F 32 1.41 60F 48 1.02 60F 63 1.81 60F 79 2.22
50F 38 2.03 50F 57 1.47 50F 76 2.61 50F 95 3.20
45F 42 2.51 45F 63 1.82 45F 84 3.22 45F 106 3.95
40F 48 3.18 40F 71 2.30 40F 95 4.08 40F 119 5.00
35F 54 4.15 35F 81 3.00 35F 109 5.32 35F 136 6.53
30F 63 5.64 30F 95 4.09 30F 127 7.24 30F 158 8.89
25F 76 8.13 25F 114 5.89 25F 152 10.43 25F 190 12.80
20F 95 12.70 20F 143 9.20 20F 190 16.30 20F 238 20.00
Arctic 3000 Arctic 3500 Arctic 4000 Arctic 4500
DeltaT| GMP | Ft. Hd. (DeltaT| GMP | Ft.Hd. | DeltaT| GMP | Ft.Hd. | Delta T| GMP | Ft. Hd.
100F 57 1.15 100F 67 0.42 100F 76 0.42 100F 86 0.42
90F 63 1.42 90F 74 0.50 90F 84 0.58 90F 75 0.50
80F 71 1.79 80F 83 0.67 80F 95 0.92 80F 107 0.58
70F 81 2.34 70F 95 0.92 70F 109 1.17 70F 122 0.67
60F 95 3.19 60F 111 1.17 60F 127 1.42 60F 143 0.92
50F 114 4.59 50F 133 1.50 50F 152 2.42 50F 171 2.92
45F 127 5.67 45F 148 2.08 45F 169 2.58 45F 190 4.17
40F 143 7.18 40F 166 2.60 40F 190 3.17 40F 214 6.25
35F 163 9.27 35F 190 3.33 35F 217 4.42 35F 244 8.17
30F 190 12.76 30F 222 4.58 30F 253 6.08 30F 285 11.17
25F 228 18.37 25F 266 7.33 25F 304 9.67 25F 342 16.08
20F 285 28.70 20F 333 11.33 20F 380 15.17 20F 428 25.17
Arctic 5000 Arctic 5500 Arctic 6000
DeltaT| GMP | Ft.Hd. | DeltaT| GMP | Ft.Hd. | DeltaT | GMP | Ft. Hd.
100F 95 0.50 100F 105 0.58 100F 114 0.67
90F 106 0.58 90F 116 0.67 90F 127 0.75
80F 119 0.67 80F 131 0.92 80F 143 0.92
70F 136 0.83 70F 149 1.25 70F 163 2.50
60F 158 2.08 60F 174 2.92 60F 190 4.17
50F 190 4.17 50F 209 5.83 50F 228 6.00
45F 211 6.25 45F 232 7.25 45F 253 7.42
40F 238 7.92 40F 261 9.25 40F 285 9.42
35F 271 10.42 35F 299 12.08 35F 326 12.33
30F 317 14.25 30F 348 16.50 30F 380 16.83
25F 380 21.42 25F 418 23.83 25F 456 24.25
20F 475 33.50 20F 523 37.25 20F 570 37.92
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Wiring Diagrams

Appendix G

Note: Wiring diagrams are for reference only, please refer to the wiring shipped with the boiler for accuracy

Arctic 1000 Wiring Diagram

Figure 30
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Arctic 1500 To Arctic 3000 115 VAC Single Phase Wiring Diagram

Wiring diagrams are for reference only, please refer to the wiring shipped with the boiler for accuracy

Figure 31

Note

Page 1-A

_— = - O —— —— —  — — — wTT TR T Y =n|g ummoag
_l 904 /54 _"wd@\.l._r_ & za— e1d
|||||| : T-ar
||||||||||| , up Jamalg _||nm.3m0+ seafoucta
. Sdv U ~o— Q34
T-82d —{—nuo}|—© | £ ONDSErsy | T
— - . Lar
(s1E) waisAs [L] ietd m% r—iNyE] & m ; mmMm m..,:o._...n..:n._ _ wap, payao|g qwm_& k - g-g4 K TOUOTD lav)
wawaSeuey Afrmuz 65| 8 E8Ld = T4 XEW
Budve S5 —la3uh
wou4fo] sngpogy 2| ¥ 6-BTd tusl|—& | 9 punosg sweuy | fouo - ir
8-8id f13A 5 HMd - foy T r-eafosoka
(pa||EIsU| Aemalen ] 2 1-82d HF_J a I o | YA + (leuondg) _ 5do yaIH T a3l (zw)
BSIBAIUN [EUORHO UM ) =l & 84 oS | € anp femmEn ) T
SYIOAUDT O TN SBid tNuE [ ¥ IEsERAun fouoh 11-£d 4
shsElEW ‘dLSW 1BUIVE sgf ¥ 58Td ZANg: I 1ts |t +fKL | SdD Mo = i
= — ol 2
_ . ol £ir
5131109 UaSM1ag / 2 m 3En4 |EWLIBYL FM_MNW o1-g¢ -iouoy@ {aw)
sjeusis saad -8
pRicuucyy
' Lor
o3 sead J3)i0g pue +¥ (18] ag 01 513)j0.0u0) q . ) et
SW3 yoq sisgsues) 93 [ss| 130 01 Snapow w) ssedg
-8 [
ngful »
UOIEN UNWIWog = EW .._q\_ wwin sieds geat
T1-9zd 4 [W/N
524 tNyoH @, 551 ouofog] fouc] r-ead-fouofa FL
a5 e, e )
1} @r—Inuot—jes E51d i ;) b+ | rta3ug
- sacus
IDAGT uﬁ + @r—Inval—{zs o524 ﬂ.“““Tqum.M aseds i % m_-o_“...,._@T.wI il
+ @—BiINd—{13 LELL) ! e = — T f
&9zd U@L TEl [ Hury bah
§ & finuahidzczd 01-52d BINGH@, ToET BB Lefoy gk
Fway - ¢ ] tnia Lmﬁ”ﬁ WOD oz g —tue— ) S i
5 itLHM rhELTd ) . BN[E S, UDE om_m\al
g 4 {iNuet4e-czd ﬂ.mNmA+|.E;__ T34 wums | N rrza
fwol- g bright-czd [z wo) razad—inel £-9d pug ;n_Emn__l
1 fazutttis-czd gy HT—tNus—¥ 754 — sso7 Aqpuels e | p
groza NG 90— s puar= T 7 %N S
T szdweg oy prog coar
680 XIIOW g -
aaulled] or-za 4 oU0K@ (49)
(43) wog ndang 2pYWoz+_~ m‘l ol PouRu| MY Ny
Suppesy siey L ¥ 1 er-5qkTToH@ 011 . aLr
BRI youmg 18013 ey sza T tovolr® iew)
{23ro1-doaq) nding 3 - - — z1-54 6 THuet@ g-o1r AlesUIPUC] PAY20|g _|PP|.E$
Aeyd O PAOT-0
Bpdslg pssuoy Surpes) a1ey L HET $I-54-4—HoINH@ SOTr : T-9r
LM MO JS1EAN 3 ..Ux0+ gzadrfouoie vl
sﬁz .MM &34 o ey ta3uh o
WM& 554 ———fouoh t———g-zg $—ah@
Ajddng samog N @H—INds - 954 — . Ter pums z ; (1271
2o Aeid=a oPAsE A BN 7-og — -5 G fLHmb@ - IBABT H4o/uo 1sung T taeh
|||||||||||||| trad<diLHM framl
_ L L I-8T
wduy | @ W02 -¥ (reuondg) ho-8e, Aiddne - ot mn_AAln*z._m._..@Tumb.vw_ WiN
AT M @ v Japmauo] [eudlg .ﬁqw_lww u_v..,.vM m wiN s
i - - - +
L vHIEr AT o HHM g dTIHM@ 0T b
||||||||||||| piiah : 1o inah@ eer
[sseypo Aq payddng) T
wnduj spywpz+ [~ | [3F] T-83Td et e-avd 1-5g EHAHOHD sogr [moig moi5 e ') \ fd o 1 @l___
uonenpopy Jo Juodiag ¥ | |SF T-E3Td “0_>._|1m tatrd T-5d .&“.||mo InHE 9-g[ T4 {£97T¥] 101300
||||| I - - -
(tvis) T it £-ERTd P z-ard ] gsa b3 a.@ =, 10-83d B0 LB3uo)
andu) 2gesig | ar Lr (£9TTV] Pnuey 4
____w qeus _ o 13109 133U JBULIOISUB] ] UMOO-0215 DO0TVOFTLY
13y enusy L—} E +B8Td a1 1-avd o—11-54-4Hnal
\ ) T 4 WAT IM m IVAOTT
S0-82d [molg mols wE)
d
T0-92d
mﬂ
@ 1] Del
xog
T et @ EMOg J3MO|g Uogsnqiad = ] aFejop amg
|_| } EuLIa)
T/ogjfozT) dfafn aNo m_|_ sopnpusy  MAI2S punolg

‘salIASp Yons jo uogesado sy po 5o Sulie Syl Jo uonnISEa Jo A3ges 1o ss3UlDaL00 3y o) Aupqisucdssa ou sydatoe 7] wesig uelag “saomap asayl o 1syddns sy
Jo fupgisuodssa syl 9 Suwm sy Jo sseUlEL00 B Joy Aupqisuodssg pue ‘o uonedynss] Auo paisaEEns o sieyo Ag pajEasw pue paijddns seoiasp 1oy umoys Sulna Sy | INY L OdINL

!
Myddng samoyg
df2/n 01 weuuog

Suipunoin op ¥ 2

“3p0J JUDAF [EUCOEN [SNY LM
SDUEPIOIE Ul PEPUNCJE 39 IsNW 423|109

Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com

74

Phone: 717-239-7642 Fax: 877-501-5212 Email: sales@thermalsolutions.com



Page 1-B

(sjuondp so 2feyop mo - Bup plEY o ___ _
afeyop 2ur — Bulip Py — — —

81T i|eunusa) 1seq
8E L€ 'S 'pE "EE iSEWMIB] pasnun
TT°0T'6 '8 ‘2 £ 'T T an) stadwny

umosg =[Nug]  ¥2eig = [3g]
Aeig=[ayp] sdueip=[oyo] 130 =[0IA]
mojiE) =[T134] a0 =[na] s = [LHm]
pay = [034] quid = [¥Nd] uaaia = [Nya)
EI00] AR
pajesu plaly T T
ueglewondg |
ISUCIIEIOUUY
a
sedunfang & w2 [ N 00 S4HmmHe v
gr | IRLIANS UMD & | | wmd ke e
Jadwin anou U .
: n [BUNLIZ] M35 G4 E Wy _l|\\ +20 TN far )
uadg Ajjewssoy = oN eua) MaDS @ Jamo|g uonsnquioy  WEL ZHH—{meh@ 1T
pasopy Ajewuop = o .
ULy = 5 J0FULC) AEWRI/HEN suesg pn MM GELEMES 5T
FECITITET “Tadh) [EUIWIS] anig §-—{ne-@ +1r

[uoli@ S60

%Mi_au@ gl
M —— o v

{ruol@ 68

08 ©8 9.

T-6I
T8I

5-8r
+ar

£-0Tr
0TI

T-0Tr

~
Wo23

Jzpud| |enads Suum Aope] ——s—a— IOSUSG YIELS
afeyop moT — ssauley 20 Adowey
adeyjop aur — ssausey 2 Ao,
e " ._..._uw L “w_ I SULI f———toink@ 01w
puafa] Junpy o sosuzg Ajddng 4
f—tomb@ ser
105USS JUNERdWS ] wniEy Cinao
SM-dionh
—
1osus Indu) Josusg 4o
pumg aamessdws) mHQ _..b\.n?ﬁu -T |_|
. 3-0Zd foinky
Josuzss 3unERdws] 100pINg 10 JSpESH _J.m(.nm - <024 R foINH
uoniesa Suiy, Josuss _ 05 t-ozd & {auaH
auniesadwa)] winiay JReuBly g &7 1-0zd foink
(m13u30 Aq payddng) pewuep degyoswy [ = Tozd _”.._u M
— 1 £-0Zd faush
-
0-43d
1852 uLEly fnuo}
r
m.wl_l T thuoh
r wndu| 105USs E ®T||_ ———
| ssmmam soopng n- (leuandn) 12adepy T
_w.__._ua._wn_Em._. JOOPING SEIRAN z @ |HII|
smoping  [Toom 1@
L =" ‘ft———m |

(pewog Aag) nding
Suuuny J3)109

(pewog Aag) nding
W[ IN0§207]

(¥0S5-T0Z-6T-30) _ ! B woery

(1=ucndp) @ou=ps [2usaiug _
Y I3ZZNG ULEly r@ ||||||||||| -

o]
auedyg T
(ss3ypo Ag panddng) | —— E
anjep wonEos] | —— . e
— grgg a3 m
[avA 2 0 0ZT) [z2] ) P
Ayddng samog L H| [17] O™ O— 1-TEd A.T|.z..mw.@|_ z
‘__.._ie.n - ol
aueds vEs) v
£t
szdweg E
sz07 AgpuEls| fpp
sadweg E
ay uonsngwed | [ &
[s1=upo Ag panddng) __\.JI — = — 5]
dwng sspog \o— — — — H ¢ . SE0| D
M gy 0382 AN E
(2% +2 10 0ZT) [a1] 3
Myddng szmeg LH| [sTf O O 7-TEd A.T|.v.._mw.®||_ =
T iworg mers 4T
asedg E wesl €4
E
(ss=upo &g payddng) __\U_I _— E
dwing waishg o — — — 1 . 0|9
— s re d—loago—) |3
[DwA bz 40 02T) |ﬁz [9] B
Addng 1amog LH H 0 ..HLU T._mmA_T|v.._m+.®||_| =
(ma)g so)g ¥l
vEsl 74 W
T0-82d
-
] ¥, 1 —
Addng samog [} N @ —TLHM +1d
Aepdsig IpasT 1 ?lxdmm T-1d
9 c-agTadT—Fouol—¢T-erd
. mwa.m.amaAT%zQimm.mE
T-93Td BHME—ET-erd—

iz

|r:31-|J

3NEH SEQ WER t

soNnapio ] H fa3uy——
E g3y

|
|
|
|
|
|
|
._

S

7-e4-é-Houchk@ gkl
N.wn%lax@GH.E

anen 9
segp N g N ot}
lIzmiauoy suawatg | 1
eoogagf” ' [
PUL
.......... k=

g-gadtazuird Tsr

g dfouo® s9r

@Il_w.m_
Gll_M\m_

[— jaeds Jog TLHM] FId
_ SONNa .\ IBWIOsURL] T
UGISI3A PIO 1 o]
I {1euondg) anjg uradIg _ &
, | 004/ sdn 4 red £Td

{azul@ w51

75

Thermal Solutions, 1175 Manheim Pike, Lancaster, PA 17601 Website: www.thermalsolutions.com

sales@thermalsolutions.com

Phone: 717-239-7642 Fax: 877-501-5212 Email



Arctic 1500 To Arctic 3000 208 - 230 VAC Single Phase Wiring Diagram

Wiring diagrams are for reference only, please refer to the wiring shipped with the boiler for accuracy

Figure 32

Note
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Diagram

iring

Arctic 2000 To Arctic 3000 208-460 VAC Three Phase W
Wiring diagrams are for reference only, please refer to the wiring shipped with the boiler for accuracy

Figure 33

Note
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Arctic 1500 To Arctic 3000 High Turndown 120 - 460 VAC Single or

Figure 34

iagram

D

iring

Three Phase W
Note: Wiring diagrams are for reference only, please refer to the wiring shipped with the boiler for accuracy
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Arctic 1500 To Arctic 3000 Dual Fuel 120-460 VAC Single or Three Phase Wiring Diagram

Figure 35

Wiring diagrams are for reference only, please refer to the wiring shipped with the boiler for accuracy

Note
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Figure 36: Arctic 3500 To Arctic 6000 208-460 VAC Three Phase Wiring Diagram
Note: Wiring diagrams are for reference only, please refer to the wiring shipped with the boiler for accuracy
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iagram

D

iring

Arctic 3500 To Arctic 6000 Dual Fuel 208-460 VAC Three Phase W
Note: Wiring diagrams are for reference only, please refer to the wiring shipped with the boiler for accuracy

Figure 37
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Appendix H: Thermal Solutions (seller)
Limited Warranty

LIFETIME THERMAL SHOCK WARRANTY

Subject to the terms and conditions herein, Seller warrants to the origi-
nal owner at the original installation site that the boiler pressure vessel
is covered against failure due to “Thermal Shock” for the lifetime of the
boiler as described below:

» This warranty is only valid if the boiler is installed and operated in
accordance with our Installation and Operation Manual.

» This warranty shall cover leaks in pressure vessel (boiler tubes, upper
and lower drums) when upon inspection by seller, such damage is
attributed to unequal expansion, often described as “thermal shock.”

This warranty does not cover damages or failures that can be attributed
to corrosion, scale, dirt or sludge accumulation in the boiler, low water
conditions, failure of any safety devices or any other improper service,
operation or neglect.

LIFETIME PRESSURE VESSEL WARRANTY

Subject to the terms and conditions herein, Seller warrants to the original
owner at the original installation site that the boiler pressure vessel is cov-
ered against leaks (boiler tubes, upper and lower drums) for the lifetime
of the boiler as described below:

» This warranty is only valid if the boiler is installed and operated in
accordance with our Installation and Operation Manual.

This warranty shall cover leaks in pressure vessel (as described above)
when upon inspection by seller, such damage is attributed to unequal
expansion, often described as “thermal shock.”

» This warranty does not cover damages or failures that can be attributed
to corrosion, scale, dirt or sludge accumulation in the boiler, low water
conditions, failure of any safety devices or any other improper service,
operation or neglect.

Subject to the terms and conditions herein, Seller warrants to the original
owner at the original installation site that the pressure vessel and flue
collector are covered against failure due to fireside flue gas corrosion
per the schedule as follows:

» Upper and Lower Pressure Vessel Headers: 10 years from date of
shipment.

« Flexible Boiler Tubes: 5 years from date of shipment.
» Flue Collector Sides, Top and Bottom: 5 years from date of shipment.

BURNER HEAD WARRANTY

Subject to the terms and conditions herein, Seller warrants to the original
owner at the original installation site that the burner head will be free from
defects in materials and workmanship for a period of one year after the
date of shipment.

LIMITED WARRANTY

Subject to the terms and conditions herein, Seller warrants to the original
owner at the original installation site those products manufactured by
Seller (“Products”) comply, at the time of manufacture, with recognized
hydronics industry regulatory agency standards and requirements then
in effect and will be free from defects in materials and workmanship for a
period of one year after the date of shipment.

REMEDY

A. The sole remedy for breach of this warranty is expressly limited to the
repair or replacement of any part found to be defective under conditions
of normal use within the Warranty Period. Labor for removal and /or
installation is not included.

B. Warranty — The owner must notify the original installer of the Product
and Seller (Attention: Thermal Solutions, P.O. Box 3244, Lancaster,
PA 17604-3244), in writing, within the Warranty Period, providing a
detailed description of all claimed defects. Transportation to a factory
or other designated facility for repairs of any products or items alleged

defective shall, in all events, be the responsibility and at the cost of
the owner.

EXCLUSIONS
Seller shall have no liability for and this warranty does not cover:

A. Incidental, special or consequential damages, such as loss of the use
of products, facilities or production, inconvenience, loss of time or
labor expense involved in repairing or replacing the alleged defective
Product.

B. The performance of any Product under conditions varying materially
from those under which such Product is usually tested under industry
standards as of the time of shipment

C. Any damage to the Product due to abrasion, erosion, corrosion, de-
terioration, abnormal temperatures or the influence of foreign matter
or energy.

D. The design or operation of owner’s plant or equipment or of any facility
or system of which any Product may be made a part.

E. The suitability of any Product for any particular application.

F. Any failure resulting from misuse, modification not authorized by Seller
in writing, improper installation or lack of or improper maintenance.

G. Equipment furnished by the owner, either mounted or un-mounted, or
when contracted for by the owner to be installed or handled.

H. Leakage or other malfunction caused by:

1. Defective installations in general and specifically, any installation,
which is made:

a. In violation of applicable state or local plumbing housing or
building codes,

b. Without a certified ASME, pressure relief valve, or
c. Contrary to the written instructions furnished with the unit.

2. Adverse local conditions in general and, specifically, sediment or
lime precipitation in the tubes and/or headers or corrosive elements
in the atmosphere.

3. Misuse in general and, specifically, operation and maintenance
contrary to the written instructions furnished with the unit, dis-
connection, alteration or addition of components or apparatus,
not approved by Seller, operation with fuels or settings other than
those set forth on the rating plate or accidental or exterior damage.

I. Production of noise, orders, discoloration or rusty water.

J. Damage to surrounding area or property caused by leakage or mal-
function.

K. Costs associated with the replacement and/or repair of the unit includ-
ing: any freight, shipping or delivery charges, and removal, installation
or reinstallation charges, any material and/or permits required for
installation, reinstallation or repair, charges to return the boiler and
or components.

Seller’s liability under this warranty shall not in any case exceed the amount
paid for the Product found to be defective.

THIRD-PARTY WARRANTIES

For goods or components not manufactured by Seller, the warranty obli-
gations of Seller shall, in all respects, conform and be limited to one year
from the date of shipment.

SEVERABILITY

To the extent that any provisions shall of this warranty would be void or
prohibited under applicable law, such provisions shall be limited in effect
to the minimum extent necessary to render the remaining provisions
hereof enforceable.
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AppendixI: Installation & Startup Report

P/N: 105641-06

Boiler

Installation & Startup Report

Form 2443
Revision 1
9/29/2021

Customer: Date:
Address: City: State: Zip:
Contact: Phone:
Model S/N Input Rating
Hydronic 0 Woater Heater O Condensing O Indoor/Outdoor Elevation
Voltage: Supply Control: WaterTemp (SP1) _ °F RWT____ °F
Ducted Air? AL29-4C Vent Material? ___ Vent Dia. RainCap?
Feet Vertical Feet Horizontal _ Elbows/Tees
Operating Parameter Setting
Gas Supply Pressure —iwc O psi O (at inlet to boiler gas train - all (static) (high fire)
units on)
Read at: Low Fire High Fire

Fan Speed (rpm)

Fan Speed, Light-Off (rpm)

CO (ppm — corrected to 3%0,)

CO, (%)

0, (%)

Stack Temp (°F)

Room Temp (°F)

Stack Draft (iwc)

Combustion Efficiency (%)

High Gas Pressure Switch Settings (iwc)

Low Gas Pressure Switch Settings (iwc)

High Temp Aquastat Setting (°F)

Notes/Comments (use back if necessary):

Service Representative / Company

Customer Representative
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