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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.
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FOLLOW ALL INSTRUCTIONS and warnings 
printed in this manual, the owner’s manual and 
posted on the boiler.

MAINTAIN THE BOILER. To keep your boiler safe 
and efficient, have a service technician maintain 
this boiler as specified in Part XIII of the manual.

IF YOU ARE NOT QUALIFIED to install or service 
boilers, do not install or service this one.

THE BOILER MAY LEAK WATER at the end of 
its useful life. Be sure to protect walls, carpets, 
and valuables from water that could leak from the 
boiler.

PROTECT YOUR HOME IN FREEZING 
WEATHER. A power outage, safety lockout, or 
component failure will prevent your boiler from 
lighting. In winter, your pipes may freeze and 
cause extensive property damage. Do not leave 
the heating system unattended during cold weather 
unless alarms or other safeguards are in place to 
prevent such damage

DO NOT BLOCK AIR FLOW into or around the 
boiler. Insufficient air may cause the boiler to 
produce carbon monoxide or start a fire.

KEEP FLAMMABLE LIQUIDS AWAY from the 
boiler, including paint, solvents, and gasoline. 
The boiler may ignite the vapors from the liquids 
causing explosion or fire.

KEEP CHILDREN AND PETS away from hot 
surfaces of the boiler, boiler piping, vent piping and 
vent terminals.

CARBON MONOXIDE (CO) is an odorless, deadly 
gas that may be introduced into your home by 
any malfunctioning fuel-burning product or vent 
system failure. Consider installing CO alarms near 
bedrooms in all levels of the building to warn you 
and your family of potential CO exposure.

WARNINGS FOR THE HOMEOWNER
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  FIGURE 2.1:  GENERAL CONFIGURATION

I  Product Description
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������	���
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supply water temperatures of 180°F or less. It is designed for installation on a wall. This boiler may be vented vertically or 
horizontally with combustion air supplied from outdoors.  It is not designed for use in gravity hot water systems or systems 
�
���	�	�%��	%�	
�������
�����
��&	��
�)�&�
*�%���

 "A" 

 SEE TABLE 2.3 
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MODEL*
MAXIMUM 

INPUT 
(MBH)

MINIMUM 
INPUT 
(MBH)

 D.O.E. 
HEATING 

CAPACITY 
(MBH)

AHRI NET 
RATING* 

(MBH)

WATER  
VOLUME

(Gal.)
DIM “A”

SUPPLY & 
RETURN 

CONNECTION  
SIZE (NPT)

GAS 
CONNECTION 

SIZE (NPT)

APPROX. 
NET 

WEIGHT
(lb)

PHNTM080 80 16 �� 64 0.36 #�? 1” 1/2” 100

PHNTM100 100 20 92 80 0.44 #�? 1” 1/2” 102

PHNTM120 120 24 111 @� 0.53 #�? 1” 1/2” 105
PHNTM150 150 30 141 123 J��@ 21” 1” 1/2” 119
PHNTM180 180 36 #K� 145 J��@ 21” 1” 1/2” 119

* The Net AHRI Water Ratings shown are based on a piping and pickup allowance of 1.15.  The manufacturer should be consulted before 
selecting a boiler for installations having unusual piping and pickup requirements, such as intermittent system operation, extensive piping 
systems, etc.

Table 2.3: Vent Lengths

MODEL

NOMINAL 
VENT/INTAKE

SIZE (in)
MIN VENT

LENGTH (in)
MAX VENT

LENGTH

APPROX.
DERATE AT
MAX VENT

(%)
080 2 12 60ft 9
080 3 12 135ft 2
100 2 12 60ft 15
100 3 12 135ft 3
120 3 12 135ft �
150 3 52 135ft �
180 3 52 135ft 9

See Part VII (Venting) for additional requirements and details.

III Before Installing

1) Safe, reliable operation of this boiler depends upon installation by a professional heating contractor in strict accordance 
with this manual and the requirements of the authority having jurisdiction. 

� \� ���������������
����������
�	�����)	�%�]��	�&	��	
�^�	��������	
����������	�����
�&�����'	�����	���������� �
 and the National Fuel Gas Code, ANSI Z223.1.  In Canada, installation must be in accordance with the B149.1  
 Installation Code.

� \� _�������(�	��&������������
�	�����)	�%�]��	�&	��	
�^���	��	��������	
��������
��
����
�����Standard for Controls  
 and Safety Devices for Automatically Fired Boilers (ANSI/ASME CSD-1).

2) Read Section VII to verify that the maximum combustion air and exhaust pipe lengths will not be exceeded in the 
planned installation. Also verify that the vent terminal can be located in accordance with Section VII. 

3) Make sure that the boiler is correctly sized:

\� `
������	�%�������������
�	�%��
�)���	
����&	��	
��{�����
��&�
����&	��
��|^��������	�&�������������&��	}	�%�
method such as the I=B=R Guide RHH published by the Air-Conditioning, Heating and Refrigeration Institute 
(AHRI).

\� `
����'���&	��������	�%��������^��������
�������&	�������	�%�������������~���
	�����	}	�%�%�	&��	�����
\� `
����������'�	���	����&�����	�&	�����'�����������^����������������
	������������
�����������&��
���������	�&	�����

'������������������������~��	�������	
���
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(“propane”) using a combustion analyzer in accordance with the instructions in Appendix A.

5) Not all models are suitable for installation at altitudes above 2000ft.  See Appendix A for additional information.  

IV Locating the Boiler

1) Observe the minimum clearances shown in Figure 4.1.  These clearances apply to combustible construction as well as non-
�
�����	����'����^��

��^���	�	�%����&�&

���

2) Note the recommended service clearances in Figure 4.1. These service clearances are recommended, but may be reduced to 
the combustible clearances provided:

 
 a. Access to the front of the boiler is provided through a door.
 b. Access is provided to the condensate trap located beneath the boiler.

� �
�����������)	�	�%������
	����'	������
���	������	�%���&	�
�����������������)	��������������������&���&�

3) Observe the following clearances from piping to combustible construction:

 Non-concentric vent (exhaust): ¼”
 Air intake piping: 0”
 Hot water piping: ¼”

4) The relief valve and gauge must be installed in the location shown in Figure 2.1 and must be in the same space as the boiler.

5) The boiler should be located so as to minimize the length of the vent system.

6) The combustion air piping must terminate where outdoor air is available for combustion and away from areas that will con-
���	������
�����	
���	�����)
	&����������������	������
&������
���	�	�%����
�	��^����
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paint removers, cleaning solvents and detergents.
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Figure 4.1: Minimum Clearances To Combustible Construction
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V  Mounting The Boiler

A. Wall Mounting

 1) If the boiler is installed on a framed wall, minimum acceptable framing is 2 x 4 studs on 16” centers. The boiler 
mounting holes are on 16” centers for installation between two studs at the standard spacing. In cases where the 
boiler cannot be centered between the studs, or where the studs are spaced closer than 16” apart, the boiler may be 
anchored to ¾” plywood or horizontal 2 x 4s anchored to the studs.

2) 5/16” x 2” lag screws and washers are provided for mounting this boiler. These lag screws are intended for mount-
ing the boiler directly onto studs covered with ½” sheathing. When the boiler is attached to other types of construc-
tion, such as masonry, use fasteners capable of supporting the weight of the boiler and attached piping in accor-
dance with good construction practice and applicable local codes.

3) Make sure that the surface to which the boiler is mounted is plumb.
4) Before mounting the boiler, make sure that wall selected does not have any framing or other construction that will 

interfere with the vent pipe penetration. 
�|� "��������	�������
���	
������������������&��
�������
	���^���&��������&�&��
&	
����	
�����)���������&���
�����'���^�

use Figure 5.1 to locate holes “A” and “B”. Make sure that the horizontal centerline of these holes is level. Holes 
“C” and “D” may also be drilled at this time or after the boiler is hung on the wall. If the 5/16” x 2” lag screws are 
used, drill 3/16” pilot holes.   

6) The wall mounting hook is used to secure the boiler to the shipping pallet.  Remove this hook from the pallet and 
secure to the wall using the 5/16” x 2” lag screws and washers, or other suitable anchors as appropriate (Figure 
5.2). Make sure the hook is level.

�|� ���%������
	����
������'�����

�������
'��	��`	%������+��
8) If not already done in Step (5) locate and drill holes “C” and “D” using the obround slots in the bottom mounting 

����%���������������
��
������%���
�����'������	�%�������#K?*�+?���%�����'�^�
��
����������������������
��	����{`	%�
ure 5.2). 

9)  Verify that the front of the boiler is plumb. If it is not, install washers at holes “C” and “D” between the bottom 
�
���	�%�����%����&�����'�����
��&]�����
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Figure 5.1  Wall Layout/Mounting Hole Location
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Figure 5.2  Boiler Mounting Bracket Installation / Boiler Wall Mounting
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VI  Air for Ventilation

   Air for combustion must always be obtained directly from outdoors.  See Section VII for intake piping.  Adequate air for 
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VII Venting

A. Vent System Design

There are two basic ways to vent this boiler:

���������
�
����������
��������
��������
��
� - Vent system exits the building through an outside wall. Combustion air 
��&�����%��������
���&����'���������
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���������
�����
��������
��
�����������������*	���������	�&	�%����
�%�����

����
�����	
���	����&�����%��������
���&�
between the boiler and the terminal using separate pipes.

All of these systems are considered “direct vent” because the air for combustion is drawn directly from the outdoors  into the 
�
	�����������	���
������
��������)���	�%�
��	
���������
'��	��$��������#���&���#���`
������	��^�������)����
��	
��������������&�
��
��#��
�#+��"���
������)����
��	
���
������	��$��������#�
����#�����������������������&�)������&��	��	��������������*����������
addition, observe the following guidelines:

1. Approved Vent Systems and Materials – The following materials and vent systems may be used to vent this boiler:

\� �����������
����������	���&��
���$��`��#���������&�^���	���	�����������
�����	���&��
������K�K��

\� ��������������������&�
�����������	���&�	����	���������������������������	���&��
���$���+KK�������������J?�
��
������	��^���&����������
�����������
'^���������	�������&����'���������
	���~��)�����
�����	
����&����������	���������
of foam core PVC is not permitted for venting. PVC vent pipe may not be used to vent this boiler in Canada.  

\� ����������
����
��������K�K��	���&��
����
�����������	���%���)����������������
����*��	�	�%�	���
������	���&���

\� �����
���������
`�����_��������K�K��	���&��
����
�����������	���%���)����������������
����*��	�	�%�	���
������	���&�

�"&����
0� "�C�
+���������?���-������(������B���������*����������

�����
��@���������������(
������
�(���
�(���

C���(
������
�)*(�������������������*(����������(�����������B����C��C���
���)���A�C����������,(�
�
��������-

0� ������������
������B�����
���)�����)���������(�����������@�����C�
�	��-
0� !���(����������)������(�������
�B������B����C�C������	����������C����*����-
0� �������(�����*���)����
���)C��A���������������B������)C���@���������*�����-
0� �����(����������%��<%���B�����C����A�����(�������%��������E(�����@����B����������B����
������

����?������
�����@�
�-
0� "�
��%���B����)����������(CC�����@���������*�������������
�)C�
�@�����4=;-4-�4�6O�������������

�CC��B�������(���������������,(�����
�������������E(����B�����
���)��*������������'#���Q9Q�:66R-�����
������,(�����
�����A�B���������*������(��������������'#���Q9Q�����������B��������
���)-

0� ���������
����B�������)��������@������+C��������C��B�������@����-��.����(��������
��)�
����)����
�(���
�����(���B�������)�������-��!��C��B�����������������A��(���
��)(���*������������C����J������A�
C������A���
-K-

0� ���������
������������G��B�������)��������@�����
��������A�
�����D(���
��*����J���F�KA�C������()�
�����������A�����������A�B��������B�C�������������
��)�
��������C������-����B����*������
�������������
����(���@�������(��-

0� !���(������
���(����
����%���J"�!.��R;4KA�
���(����
�����%������&�����JC��
C������(�����K����
C����*����-

0� ���������
����B�������)��������(���������
G-
0� ����������(
���C�
�	������)���������B��������
�)*(����������C�C���-
0� ����������������B����C�C������(���
��)��
A������
����A�����������CC����
��
���*��B���������������


��)��
-
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 Use PVC and/or CPVC for the air intake system. PVC may be used for all air intake piping between the intake terminal and 
the boiler.

    When CPVC and/or PVC pipe is used, it must be joined using primer and cement that is listed for use with the pipe material 
being joined (PVC, CPVC, or CPVC to PVC).

2. Vent Components Supplied with this Boiler – This boiler is supplied with some of the components needed for 3” CPVC/PVC 
)���	�%�{�����"��	
��+|�����	���
���������
��
������	�������	�&�	��$�������#����
��
�������
�������	�&����������
����&�
locally. The CPVC Pipe and elbow supplied with this boiler are not listed to ULC S636 and may not be used in Canada.

3. Maximum Vent and Air Intake Lengths - The maximum length of the vent air intake piping depends upon the vent option 
selected and the boiler size. ����$�������#�
����#� for the maximum vent lengths. These maximum lengths apply to both the 
vent and intake piping (e.g. Option 1 may have up to 60ft of intake and 60ft of vent piping).  For all vent systems, the lengths 
��
'��	��$�������#�����	���&&	�	
���
�����
����@J�����
'�������
������
'������&��	��&^�������*	�������
'�����)�������%���
must be reduced by the amount shown in Table �����
��������&&	�	
�������
'����&��$���	���	
��
��	�%��������)����
����&��
���$������
'�������	�&�'	��������
	�������������&��&���&	��?����
'������	�����
����&�&����������
��&������	�&�����
�������
���
'������#������&?�{���	�����@J����|�
����
�%��'����#������&?���������
'��{`	%�������|�������	�������������	����?���&�
“long sweep” elbows are treated as having the same equivalent length.

Example:

A 3” twin pipe horizontal CPVC/PVC vent system is planned for a horizontally vented 120MBH model which has the 
following components in the vent system:

�� 1 ft CPVC Straight Pipe
�� 90 CPVC Elbow (short bend)
�� 1-1/2 ft CPVC Straight Pipe
�� Coupling
�� 10 ft PVC Straight Pipe
�� 90 PVC Elbow (Sanitary Elbow Design)
�� 15 ft PVC Straight Pipe
�� PVC Coupling Terminal

The Vent Option #2 column in Table 7.1 describes a horizontal direct vent system using 3” CPVC and PVC pipe. From this 
�����	
����
��������������������������������	����	����������������������������
����!��"$�%�������������
�	�����	
�%���%��
From Table 7.7, we see that the equivalent length of the 90 PVC elbow is 4ft and that the equivalent length of the coupling is 
0ft. The total equivalent length of the planned venting system is therefore:

����&'����������!�*�+�$���&��
��
�������	%���!��"$�6����*�+�������&'����������!�*�+�$���&������	�*�+��$����&'���������!�*�
+ 4ft (PVC 90 Sanitary Elbow) + 15ft  (Straight PVC)  + 0ft (Coupling Terminal) =  31.5ft.

Since Table 7.1 shows a maximum allowable vent length of 135ft, the planned vent system length is acceptable. 

                               
4. Minimum Vent and Air Intake Lengths ��"����)�������	�	����)�������%������
'��	��$��������#���&���#��

5. Permitted Terminals for Horizontal Venting:

Terminal Option A: Fittings (Acceptable for Vent Options 1-6) – Vent terminates in a plain end (coupling for PVC, bell end 
for Polypro and plain end pipe for InnoFlue). Intake terminates in a PVC 90 sweep elbow pointing down. Outer edge of both 
����	�������������'	��	��#J?�
������'������������{`	%�������+^����|��$�������	
��
������)�����
����
�
�������
���������
`����
exposed to the outdoors must be UV resistant. 

�$!���
��������+
����)�+�)()�B���<
�)*(�����������
���)�������-��&��������!�*����O-4�����O-49���������
��
���������)�+�)()�B���<
�)*(�����������
���)�������-

'������
�B��������
�)*(�������������)�������������)�������
����������@�����!�*����O-4�����O-49�����
�����������(��������������
����-
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$�������#7���������
���
�	}
�����$'	���	�������	�%�"��	
��

Vent Option 1 2 3 4 5 6
Illustrated in Figure ��+^���� ��+^����^���� ���^���K� ���^���K ��� ���

Pipe Penetration 
through Structure

Vent Wall Wall Wall Wall Wall Wall
Intake Wall Wall Wall Wall Wall Wall

Material
Vent CPVC/PVC

(Note 2)
CPVC/PVC

(Note 2)

Duravent 
PolyPro 
(Rigid)

Duravent 
PolyPro 
(Rigid)

Centrotherm
InnoFlue

 SW

Centrotherm
InnoFlue

 SW
Intake PVC PVC PVC PVC PVC PVC

Nominal Diameter
Vent 2” 3” 2” 3” 2” 3”
Intake 2” 3” 2” 3” 2” 3”

Min Equivalent Vent Length:

Models

080 12” 12” 12” 12” 12” 12”
100 12” 12” 12” 12” 12” 12”
120

Not 
Permitted

12”
Not 

Permitted

12”
Not 

Permitted

12”
150 52” 52” 52”
180 52” 52” 52”

Max Equivalent Vent Length (Note 1):

Models

080 60ft 135ft 60ft 135ft 60ft 135ft
100 60ft 135ft 60ft 135ft 60ft 135ft
120

Not 
Permitted

135ft
Not 

Permitted

135ft
Not 

Permitted

135ft
150 135ft 135ft 135ft
180 135ft 135ft 135ft

Terminal Option A 
(Fittings)

Vent
Coupling w 

Screen
(Note 3)

Coupling w 
Screen

(Note 3)

Bell End w 
Screen

Bell End w 
Screen

ISEP02 or
ISEP0239
w Screen

ISEP03 or
ISEP0339
w Screen

Intake
Elbow w 
Screen

(Note 3) 

Elbow w 
Screen

(Note 3)

Elbow w 
Screen

Elbow w 
Screen

Elbow w 
Screen

Elbow w 
Screen

Terminal Option B 
{���*��
'���

��|

Ipex # 
196984

Ipex 
#196985

Not 
Permitted

Not 
Permitted

Not 
Permitted

Not 
Permitted

Terminal Option C
(Ipex FGV Concentric)

Ipex 196105
(Note 4)

Ipex 196006 
(Note 4)

Not 
Permitted

Not 
Permitted

Not 
Permitted

Not 
Permitted

Terminal Option D
(DuraVent Horizontal Concentric)

Not 
Permitted

Not 
Permitted 2PPS-HK 3PPS-HK Not 

Permitted
Not 

Permitted

Notes:
1) Max vent lengths shown also apply to the intake. For example, Vent Option #1 may have up to 60ft of vent pipe and also up to 
60 ft of intake pipe.
2) First 30” of vent and vent Elbow connected to boiler must be CPVC. Downstream vent pipe can be PVC except as noted in 
text.
�|�����$���	�����
���	�%���&�	��������
'��������
������
����
�����������
'��	��`	%������##�
4) Ipex FGV Concentric Terminal available in various lengths and also CPVC. See text.
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   Use of rodent screens is generally recommended for both terminations. Two rodent screens suitable for 3” PVC terminals 
���������	�&�'	��������
	������&�����	�������&������
'��	��`	%������+J�����+?������	�����&^���������������������������
�
��	��
�
������������
��	�%����
&������������{��	�&�%���&�?|��
���
����
���&����
`������������
��
'�7

Size/Vent System Rodent Screen (“Bird Guard”)

2” Polypro  DuraVent # 2PPS-BG
3” Polypro  DuraVent # 3PPS-BG
2” InnoFlue  Centrotherm # IASPP02
3” InnoFlue  Centrotherm # IASPP03

�����������������
����	�)����(�	��&�������������
)��%��&�^������
�����������)�����������������������	����&���	�%�
��	�%��

����
�����������
'��	��`	%������##��_������	��	��&
��^������(�	)���������%���
�������	���
�������*���	
��
��������	�&	�%^�
�*������
����������	����
��	�%���������)��^����������
����&�'������������	�%������(�	)���������%����$�����*	����)���	����
����
��������
�����	�����������������
�������)������&�	������	�	�%�	����(�	��&���
����
���&����
`���������
�������
�����&�

$���	����"��	
���7����*��
'���

���$���	����{������������
�������"��	
���#^+|���$�	������	����	����
'��	��`	%������������
��������	����	��
�	����&�)���	������{����������
�	�����	
����
'��	��`	%����|������*������
���	�%���������
�������
�������
'���
See Part VIIB of this manual and the Ipex instructions provided with the terminal, for installation details.     

Terminal Option C: Ipex FGV Concentric Terminal (Acceptable for Vent Options 1,2)���$�	������	����	����
'��	��`	%��������
and may be used with CPVC/PVC vent systems. This terminal is available in various lengths and in both PVC and CPVC. 
Terminals acceptable for use with these vent options are as follows:

   Ipex PN  FGV Concentric Terminal Description

   196005  2 x 16” PVC
   196105  2 x 28” PVC
   196125  2 x 40” PVC
   196006  3 x 20” PVC
   196106  3 x 32” PVC
   196116  3 x 44” PVC
� � � #@�#J�� � ��*��+?�����
� � � #@�##�� � ��*���?�����

See Part VIIB of this manual and the Ipex instructions provided with the terminal, for installation details.

Terminal Option D: Duravent PolyPro Concentric Terminal (Acceptable for Vent Options 3,4) - This terminal is shown in 
`	%������K���&�����������&�'	������������+?�
���?��
����
�)���������������������������
����	�����������&���������)����
instructions provided with the terminal, for installation details.
                                                                                                                                                                                                  

6. Horizontal Vent and Air Intake Terminal Location - Observe the following limitations on the vent terminal location (also see 
`	%������##|��_�����
���	�%����
������	������	���^�
����)�������	�	���	
���
���	��&����
'��
���)��������	����?��

\� Vent terminal must be at least 1 foot from any door, window, or gravity inlet into the building.
\� When separate vent and intake terminals are used, maintain the correct clearance and orientation between the 

terminals. The vent and air intake terminals must be at the same height and their center lines must be between 12 and 
36 inches apart. Both terminals must be located on the same wall.

\� The bottom of all terminals must be at least 12” above the normal snow line. In no case should they be less than 12” 
above grade level. 

\� $����
��
��
������)��������	������������������������������
)��������	��'���'����
\� Do not install the vent terminal directly over windows or doors.
\� The bottom of the vent terminal must be at least 3 feet above any forced air inlet located within 10 feet.
\� USA Only:  A clearance of at least 4 feet horizontally must be maintained between the vent terminal and gas meters, 

electric meters, regulators, and relief equipment. Do not install vent terminal over this equipment.  In Canada, refer 
to B149.1 Installation Code for clearance to meters, regulators and relief equipment.

\� Do not locate the vent terminal under decks or similar structures.
\� $
��
������	���������������������KJ?����
'�)���	����&��)��^��
�
�����&�
�����
)�����%�������
��������������
)�����%�

depth exceed 36”.  
   Where permitted by the authority having jurisdiction and local experience, the terminal may be located closer to 
unventilated��
�
�����$����	�	����)���	�����������	
��&����&����
������&�����
�������
�
��������`	%������#J���
��
details. 

\� Vent terminal must be at least 6 feet from an inside corner.
\� ��&��������	���
�&	�	
��^�'�����	����������%��������
�&����^���&��
��	��������}�^�
��
�]�������
��&�����)����

����	����	����&	�%�
����������������	����������������
�]������������]�����
�&���%���������%����
�&������^��������
��&�
be moved or protected.

\� Install the vent and air intake terminals on a wall away from the prevailing wind. Reliable operation of this boiler 
cannot be guaranteed if these terminals are subjected to winds in excess of 40 mph. 

\� Air intake terminal must not terminate in areas that might contain combustion air contaminates, such as near 
swimming pools. See WARNING on page 12.



16

`��������+7��"���"�$���������������$���^�{���$�"�$�"����#���+^�$��������"�$�"���|

`���������7��"���"�$���������������$����_�$�����!��"_���"`����$�������^�
            (VENT OPTIONS #1 & 2, TERMINAL OPTION B)



#�

`���������7��"���"�$������������_�$�����!��"����$�������$�$�������^�
            (VENT OPTIONS #1 & 2, TERMINAL OPTION C)

`���������7��������$��"����"�"�����$�"$��������"`�����"���"�$������$���^�
            (VENT OPTIONS #3, 4, 5 & 6, TERMINAL OPTION A)
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`��������K7��������$��"����"��"���"�$������$����_�$���"����$����$�������^�
            (VENT OPTIONS #3 & 4, TERMINAL OPTION D)

$��������7����$��������$����`�$$�������������$�����$�

CPVC/PVC FITTING ���������$�����$��{��| POLYPRO OR INNOFLUE 
VENT FITTING

���������$�����$��{��|

2” 90 ELBOW (“SANITARY BEND”) 2.6 2” 90 ELBOW 4.5

3” 90 ELBOW (“SANITARY BEND”) 4.0 3” 90 ELBOW ���

2” 90 ELBOW (“SHORT BEND” ) 6.0 2” 45 ELBOW 2.5

3” 90 ELBOW (“SHORT BEND”) 10.0 3” 45 ELBOW 4.6

2” 45 ELBOW 1.5

3” 45 ELBOW 2.0

2” COUPLING 0.0

3” COUPLING 0.0

`���������7�����������������"_�
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��� Permitted Terminals for Vertical Venting

Terminal Option H: Fittings (Acceptable for Vent Options 10-16) – Vent terminates in a plain end (coupling for PVC, bell 
��&��
���
����
���&����
`���|�������������	������	��������#�J����
'��
	��	�%�&
'��{�'
��'����@J~��������������	����&|��
"����)�������������������
�������

�^���&��
�������
'��	���
�������

�^���
'��	��`	%�������#����&���#K��$�������	
��
��
Duravent Polypro or Centrotherm InnoFlue exposed to the outdoors must be UV resistant. 

   Use of rodent screens is generally recommended for both terminations. Two rodent screens suitable for 3” PVC terminals 
���������	�&�'	��������
	������&�����	�������&������
'��	��`	%������+#�����+?������	�����&^���������������������������
�
��	��
�
������������
��	�%����
&������������{��	�&�%���&�?|��
���
����
���&����
`������������
��
'�7

   Size/Vent System  Rodent Screen (“Bird Guard”)

   2” Polypro  DuraVent # 2PPS-BG
   3” Polypro  DuraVent # 3PPS-BG
   2” InnoFlue  Centrotherm # IASPP02
   3” InnoFlue  Centrotherm # IASPP03

Terminal Option I: Ipex FGV Concentric Terminal (Acceptable for Vent Options 10 & 11) - This terminal is shown in Figure 
��#����&�����������&�'	������������)��������������������
����	�����

������	�%���&���
����
�����	�����
�&�����'	���
the Ipex instructions for this terminal. This terminal is available in various lengths and in both PVC and CPVC. Terminals 
acceptable for use with these vent options are as follows:

   Ipex PN   FGV Concentric Terminal Description

   196005   2 x 16” PVC
   196105   2 x 28” PVC
   196125   2 x 40” PVC
   196006   3 x 20” PVC
   196106   3 x 32” PVC
   196116   3 x 44” PVC
� � � #@�#J�� � � ��*��+?�����
� � � #@�##�� � � ��*���?�����

See Part VIIB of this manual and the Ipex instructions provided with the terminal, for installation details.

Terminal Option J: Duravent PolyPro Concentric Terminal (Acceptable for Vent Options 12, 13) - This terminal is shown 
	��`	%������#����&�����������&�'	������������+?�
���?��
����
�)��������������������
����	��������)�����

������	�%���&�
storm collar in accordance with the DuraVent instructions for this terminal See Part VIIB of this manual and the Duravent 
instructions provided with the terminal, for installation details.  

8. Clearances to Combustibles - Maintain the following clearances from the vent system to combustible construction:

\� Vent - 1/4” (also observe clearances through both combustible and non-combustible walls - see 9 below)
\� Air Intake - 0”
\� Concentric Portion of IPEX and Duravent Concentric Terminals - 0”

9. Running PVC Vent Pipe Inside Enclosures and Through Walls - PVC vent pipe must be installed in a manner that permits 
adequate air circulation around the outside of the pipe:

\� Do not enclose PVC venting - Use CPVC in enclosed spaces, even if PVC is installed upstream. 
\� PVC venting may not be used to penetrate combustible or non-combustible walls unless all of the following conditions 

are met:
a. The wall penetration is at least 66 inches from the boiler as measured along the vent.
b. The wall is 12” thick or less
c. ����	�������
������������������
'��	��`	%������@�	����	���	��&���
��&�����"��
������)����

If any of these conditions cannot be met, use CPVC for the wall penetration.

10. Pitch of Horizontal Vent Piping - Pitch all horizontal vent piping so that any condensate which forms in the piping will run 
towards the boiler.   
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11. Supporting Pipe - Vertical and horizontal sections of pipe must be properly supported. Maximum support spacing is as 
follows:  

� \� ����
�������������
�	}
���������&�)���	�������)�����������
� \� ����
�������)�����
����
��
�	}
�������������������������&�
�����������	%�������	
��
���	�����&�)���	�������)����#J������
� \� ����
��������
���������
�����
�	}
��������)�����@�	������'	����&&	�	
��������
����������
'����&�)���	�������)������?�

Les instructions d´installation du système d´évacuation doivent préciser que les sections horizontales doivent être 
����
�������
������)��	���������	������������������
&����������	����)������&������
���&
	)�������������	
���������
instructions divent aussi indiquer les renseignements suivants:

\� les chaudières de catégories II et IV doivent être installées de façon à empêcher l´accumulation de condensat: et
\� si nécessaire, les chaudières de catégories II et IV doivent être pourvues de dispositifs d´évacuation du condensat.

 
12. Allowing for Thermal Expansion -

�� \� `
������������	���&��	%������)������������
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�����������*����	
���
���)����#J���
������������	�����
  The boiler will always act as an anchor to one end of the vent system. If at all possible, select and install hangers and  
  wall thimbles so that the vent system can expand towards the terminal. When a straight run of pipe exceeds 20ft and  
  must be restrained at both ends, an offset or expansion loop must be provided (`	%�������#��^���#��|��When a straight  
  horizontal run of pipe exceeds 20ft and is restrained at one end with an elbow at the other, avoid putting a hanger or  
� � %�	&��������������?�	��������
���������
'�	�������&]
	�	�%�����	%�������	
��{`	%������#��|��$��������*����	
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  are not permitted.
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  of this manual for details.
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Max. “X”
(in.)

Min. “Y”
(in.)

��
�	���������
� 36 60

�
��
�	���������
��
���!�����!�����
��

12 12
18 24
24 36
30 48
36 60

“X” May never exceed 36”
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$�������#�7���������
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Option 10 11 12 13 14 15
Illustrated in Figure ��#� ��#�^���#� ��#K^���#� ��#K^���#� ��#K ��#K

Pipe Penetration 
through Structure

Vent Roof Roof Roof Roof Roof Roof
Intake Roof Roof Roof Roof Roof Roof

Material
Vent CPVC/PVC

(Note 2)
CPVC/PVC

(Note 2)

DuraVent 
PolyPro 
(Rigid)

DuraVent 
PolyPro 
(Rigid)

Centrotherm
InnoFlue

 SW

Centrotherm
InnoFlue

 SW
Intake PVC PVC PVC PVC PVC PVC

Nominal Diameter
Vent 2” 3” 2” 3” 2” 3”
Intake 2” 3” 2” 3” 2” 3”

Min Equivalent Vent Length:

Models

080 12” 12” 12” 12” 12” 12”
100 12” 12” 12” 12” 12” 12”
120

Not 
Permitted

12”
Not 

Permitted

12”
Not 

Permitted

12”
150 52” 52” 52”
180 52” 52” 52”

Max Equivalent Vent Length (Note 1):

Models

080 60ft 135ft 60ft 135ft 60ft 135ft
100 60ft 135ft 60ft 135ft 60ft 135ft
120

Not 
Permitted

135ft
Not 

Permitted

135ft
Not 

Permitted

135ft
150 135ft 135ft 135ft
180 135ft 135ft 135ft

�����

��!����
��
Vent Coupling w 

Screen
Coupling w 

Screen
Bell End w 

Screen
Bell End w 

Screen

ISEP02 or
ISEP0239
w Screen

ISEP03 or
ISEP0339
w Screen

Intake 180 Elbow 
w Screen 

180 Elbow 
w Screen

180 Elbow 
w Screen

180 Elbow 
w Screen

180 Elbow 
w Screen

180 Elbow 
w Screen

Terminal Option I
(Ipex FGV Concentric)

Ipex 196105
(Note 3)

Ipex 196006 
(Note 3)

Not 
Permitted

Not 
Permitted

Not 
Permitted

Not 
Permitted

Terminal Option J 
(DuraVent Vertical Concentric)

Not 
Permitted

Not 
Permitted

2PPS-VK
(Note 4)

3PPS-VK
(Note 4)

Not 
Permitted

Not 
Permitted

Notes:
1) Max vent lengths shown also apply to the intake. For example, Vent Option #1 may have up to 60ft of vent pipe and also up to 
60 ft of intake pipe.
2) First 30” of vent and vent Elbow connected to boiler must be CPVC. Downstream vent pipe can be PVC except as noted in 
text.
�|����*�`����
������	��$���	�����)�	������	��)��	
������%������&����
������{������*�|����(�	�����

������	�%���
����
�����������
Ipex installation instructions for details.  
�|���(�	�����
����	��������������
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              (VENT OPTIONS #10 & 11, TERMINAL OPTION I)
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              (VENT OPTIONS #12 & 13, TERMINAL OPTION J)
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                        (VENT OPTIONS #12-15, TERMINAL OPTION A)
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B. Assembly of CPVC/PVC Vent Systems

�"&����
0� "�C�
+���������?���-������(�����������@������������(
������
�(���
�(���C���(
������
�)*(���������

����������*(������A����(�����������B����C��C���
���)���A�C����������,(�
A���������-
0� '��������%���B����
�)C�������J�(CC�����@��������*�����K����������*������B����C�C����*������

������������������
���(���=6�%���C�C��J"�!.�:QQ7K�
�)C�������������)����������B�����
���)-
0� '����%���B����
�)C�������@��������
�����������C�
��@���������
������
��
(����������
A���
�(�����

����(���B����
����������?������
�����@�
�A������������(��@���A����
���������������(���@����
C�����������-

0� !���(������
���(����
����%���J"�!.��R;4KA�
���(����
�����%������&�����JC��
C������(���������
C����*����-

0� "���
������������������)���������B����)(���*���*������������*�
G��������*�����-
0� ��B������B������*����������C��������@����(������������)C���
�C����C��
��J���(���O-4;K��

1. $����
��
��������
'��	��$�������#�����������	�&�'	�����	���
	�����
������	�����?����������)������������������	�	�%������
��������	�&��������	����������
�������	��	�������	�����&�����)���	�%����
�&�����
�����J?�

2. Assemble the vent system, starting at the boiler: 

a. If 3” PVC is to be used for venting, the 3” CPVC elbow and the 30” straight section of CPVC provided with the 
boiler must be used before transitioning to PVC. If necessary the 30” straight section of CPVC may be cut in any 
location and the CPVC elbow inserted between the two resulting segments.  

b. When cutting CPVC or PVC pipe, use a miter saw or a saw designed to cut PVC pipe. Use a miter box or other 
method to cut pipe squarely. De-burr both the inside and outside of the cut end. 

c. ����
������)�����
��
���������
�������������
d. The vent adaptor has two different inside diameters. The larger (upper) inside diameter accepts 3” CPVC pipe and is 

used in this application (the smaller, lower, inside diameter accepts 3” nominal Polypro or InnoFlue). A locking ring 
in the adaptor prevents the vent pipe from coming out of the adaptor once it is inserted. Lubricate the upper gasket in 
����)�����&���
��'	���'�������&�	����������
�����	����
���?������	��
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e. ���+?������	���
�������&��
������)����������^���&��������
�����	����
���?������	�������&�	�������{�|��
�+?������
using a CPVC reducing coupling or elbow. Otherwise assemble the 3” CPVC  elbow and the remainder of the 30” 
������	�	�%����
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�����	����
������'	����	���������
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CPVC elbow supplied with the boiler, or the end of a section of CPVC vent pipe. In the latter case, a PVC coupling 
����������&��
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��������

f. Clean all CPVC and PVC components with the appropriate primer before cementing. Cement the vent system 
together, starting at the boiler and following the instructions provided on the cans of  cement and primer. Use a 

��&������	�&����������&���	���������	���	���&��
������'	������������	������	�%�]
	��&�{�������&�
�����|���$���
following, or its equivalent, may be used to join CPVC to PVC:
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the instructions on the cans of primer and cement. 

$�������#�7�������������$���$��"��"���$� 
����$�$� DESCRIPTION SIZE

1 30” STRAIGHT CPVC PIPE 3”
1 CPVC ELBOW 3”
1 PVC COUPLING TERMINATION 3”
1 PVC 90° ELBOW TERMINATION 3”
2 RODENT SCREEN 3”
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g. Assemble the rest of the vent system, being sure to pitch horizontal sections back towards the boiler 1/4”/ft. Support 
the vent at intervals not exceeding 4ft. 

h. Maintain the clearances from the vent pipe outlined in Part A of this manual. If exiting the exterior wall using 
PVC pipe, use half of an appropriately sized wall thimble (or a sheet metal plate) on the exterior of the building, to 
provide a weather tight seal while maintaining the proper clearance in the wall penetration.  Seal the joint between 
the pipe and the wall plate using RTV applied on the exterior side of the wall. This sealant must not restrain the 
expansion of the vent pipe.  

3. Installation of Air Intake System - Start assembly of the PVC air intake system at the boiler. Assembly of the air intake 
system is done in the same manner as the vent system except as follows:

a. ��	��������+?������������
���	��
�������
����	&��
�������	��	�������&������������������
������	����
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���	��
���������'�	����	�������'	����������+?������������
�����&�
secure them together with a #10 x 1” sheet metal screw. Seal the joint between the intake pipe and the adaptor with 
RTV.

b. All intake piping may be PVC.
c. There is a 0” minimum clearance between the air intake piping and all types of construction.
d. To the extent possible, pitch horizontal air intake piping towards the outdoors.

4. Installation of Horizontal Fitting Terminals (Terminal Option A):

a. ����`	%������+J��
����
����
�	�����	
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���'	���	����
�	}
���������	�������"������&%��
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�������	�������������
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b. ���&��	��&^���������	�������������������&��
�������&�
������)������&�
��	�������	����'	���
���&������	�&����	������������
screws so that they can be later removed for cleaning and inspection. If this is done, drill a clearance hole in the 
coupling or elbow and a tap hole in the end of the vent/intake pipes to accept these screws.

c. �������������	���������	�������&�
����
�����^����������������
�����������
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��
piping on the building exterior as required. 
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5. Installation of Vertical Fitting Terminals (Terminal Option H):

a. ����`	%������+# for the proper orientation of twin pipe vertical terminals. 
b. The coupling is used to secure the rodent screen to the end of the vent pipe. 
c. A 180° bend (or two 90° elbows) are installed on the top of the air intake pipe. If two 90° elbows are used, the 

�
&�������������
)	&�&��������	�������&����'���������{`	%������+#|�������#�J�����&�	�����&^�	������������
&�����������
	������
�����	&��
���������&^���	�%����	�%���&��
�������	�������&��	��&^���������	���	
��
��	�%����������������&��
�
������&�
������)������&�
��	�������	����'	���
��&������	�&����	����������������'���
���������������������������
)�&��
��
�����	�%���&�	������	
��������	��	��&
��^�&�	����������������
���	��������
��	�%����&��������
���	��������&�
������)����
intake pipes to accept these screws. 

d. �����
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��
using generally accepted practice for the type of roof on the installation. Apply RTV to seal the storm collars to the 
vent and intake pipes.  

6. ���������	
��
�����!��
'���

���)��������	����{$���	����"��	
���|�����`	%������++ - 
a. Cut two holes in wall to accommodate the size PVC pipe being used.  The distance between hole centers is 5.6”.
b. Slide both vent and intake air pipes through the holes. and cement them to the base of the vent termination kit using 

a primer and cement listed for use with PVC.
c. Fasten the vent base to the wall using the supplied screws and anchors.  The anchors require the drilling of a 3/16” 

hole x 1-3/16” deep.  Locate the holes using the vent base as a template.
d. Screw the vent cap to the vent base using the supplied screws.
e. Once the vent termination and pipes are secure seal the wall penetrations from the interior using a weather resistant 

RTV sealant.

��� Installation of  IPEX  FGV Concentric Vent Terminal (Terminal Options C & I) - This terminal may be used for either 
�
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is used for venting the 30” CPVC straight section and CPVC elbow supplied must be used prior to connection of the vent 
system to this terminal. If the vent system is too short to permit this, use an FGV CPVC terminal:
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terminal locations).

b. For vertical installations, cut a hole in the roof large enough to clear the concentric terminal at the location of the 
terminal (see Section VIIA of this manual for permitted terminal locations).

c. ���&��	��&^���������	�������������
�����&������`	%������+���
������	
��	��
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based on the kit size being used. Cut the pipe squarely and de-burr both the OD and ID of the cut edges.

d. �����������	������	�������	
��
�������	��������	�&�'	�����	���	���
�����_���
��	�%���	�%�����	������&���������	���&�
for use with PVC.

e. Cement the outer pipe to the Wye, being careful, to keep the inner and outer pipes concentric.
f. Slip the partially assembled terminal through the wall or ceiling from the inside and for horizontal installations 

orient so that the side outlet on the Wye is on or above the horizontal plane.
g. For horizontal installations, seal the gap between the OD of the “outer pipe” and the exterior side of the wall with 

RTV sealant.
h. Cement the rain cap onto the inner pipe. If desired, the rain cap can be attached to the inner pipe with the supplied 

stainless steel screw and nut so that it can be later removed for cleaning and inspection. If this is done, drill a 
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of the rain cap. 
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collar after verifying that the bottom of the rain cap will be at least 12” above the normal snow line.  Apply RTV to 
seal the storm collars to the terminal.
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C. Assembly of DuraVent PolyPro Vent Systems
1. This boiler has been approved for use with the Duravent PolyPro single wall polypropylene vent system to be provided 

by the installer.

2. Assemble the vent system, starting at the boiler: 

a. The vent adaptor has two different inside diameters. The smaller, lower, inside diameter accepts 3” nominal PolyPro 
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until it bottoms out.
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Duravent # 3PPS-R2. Otherwise assemble the next piece of 3” Polypro.  

c. For each joint, verify that the gasket is evenly seated in the bell (female) end of the pipe. Lubricate this gasket with 
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of the next section of pipe into the bell until it bottoms out, then back out 1/4-5/8” to provide room for thermal 
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sections back towards the boiler 5/8” per ft.  

e. Support each horizontal pipe section with a minimum of one wall strap each and at intervals not exceeding 4ft. 
f. Maintain the clearances from the vent pipe outlined in Part VIIA of this manual.
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3. Installation of Air Intake System - Start assembly of the PVC air intake system at the boiler. Assembly of the air intake 
system is done in the same manner as the vent system except as follows:
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secure them together with a #10 x 1” sheet metal screw. Seal the joint between the intake pipe and the adaptor with 
RTV.

b. All intake piping may be PVC.
c. There is a 0” minimum clearance between the air intake piping and all types of construction.
d. To the extent possible, pitch horizontal air intake piping towards the outside. 

4. Installation of Horizontal Fitting Terminals (Terminal Option A): 
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b. Remove the gasket from the end of the integral exhaust coupling and insert Duravent Bird Guard #2PPS-BG or 
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c. Add PVC intake per instructions from Section VIIB.

5. Installation of Vertical Fitting Terminals (Terminal Option H):

a. ����`	%������+� for the proper orientation of twin pipe vertical terminals. 
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place.  
c. A 180° bend (or two 90° elbows) are installed on the top of the air intake pipe. If two 90° elbows are used, the 
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these screws. 
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using generally accepted practice for the type of roof on the installation. Apply RTV to seal the storm collars to the 
vent and intake pipes.
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6. Installation of Duravent PolyPro Horizontal Concentric Vent Terminal (Terminal Option D) - 
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a. At the planned location cut a 4-1/8” round hole for the 2” terminal or a 5-1/8” round hole for the 3” terminal in the 
exterior wall.  (See Section VIIA of this manual for permitted terminal locations).

b. If desired, the terminal can be shortened. Mark the desired location of the cut on the outer pipe no closer than 2” 
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de-burred.

c. Attach the exterior wall plate and seal all around with weather resistant RTV.
d. Slide the cap through the exterior wall plate and hole from the outside of the building and orient the termination so 

the air intake slots face down.  The cap must be installed level or sloped 1/8” per foot away from the appliance.
e. Seal the termination to the exterior wall plate with weather resistant RTV.
f. Slide the interior wall plate over the termination and attach to the wall from inside the room.
g. Attach the interior wall plate to the termination with the provided hardware.
h. Install gaskets into co-linear adapter.
i. Attach co-linear adapter to horizontal termination and orient so that the side outlet on the adapter is on or above the 

horizontal plane.
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a. Cut a hole in the roof large enough to clear the concentric terminal at the location of the terminal (see Section VIIA 
of this manual for permitted terminal locations).
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accepted practice for the type of roof on the installation. 
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d. Plumb the termination and mount the support bracket to the structure.
e. Install gaskets into co-linear adapter.
f. Attach co-linear adapter to vertical termination.
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provided by the installer.

2. Assemble the vent system, starting at the boiler: 
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until it bottoms out.
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c. For each joint, verify that the gasket is evenly seated in the bell (female) end of the pipe. Lubricate this gasket with 
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Push the male end of the next section of pipe into the bell until it bottoms out, then back out 1/4” to provide room 
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sections back towards the boiler 5/8”/ft.  

e. Support each horizontal pipe section with a minimum of one wall strap each and at intervals not exceeding 39in. 
f. Maintain the clearances from the vent pipe outlined in Part VIIA of this manual.
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3. Installation of Air Intake System - Start assembly of the PVC air intake system at the boiler. Assembly of the air intake 
system is done in the same manner as the vent system except as follows:
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secure them together with a #10 x 1” sheet metal screw. Seal the joint between the intake pipe and the adaptor with 
RTV.

b. All intake piping may be PVC.
c. There is a 0” minimum clearance between the air intake piping and all types of construction.
d. To the extent possible, pitch horizontal air intake piping towards the outside. 

4. Installation of Horizontal Fitting Terminals (Terminal Option A): 
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b. Use plain end UV stabilized Centrotherm 2” pipe # ISEP02 or ISEP0239 or 3” pipe # ISEP03 or ISEP0339 and 
insert Centrotherm Bird Screen #IASPP02 or #IASPP03 in the end of the pipe.

c. Add PVC intake per instructions from Section VIIB.

5. Installation of Vertical Fitting Terminals (Terminal Option H):

a. ����`	%�������� for the proper orientation of twin pipe vertical terminals. 
b. Use plain end UV stabilized Centrotherm 2” pipe # ISEP02 or ISEP0239 or 3” pipe # ISEP03 or ISEP0339 and 

insert Centrotherm Bird Screen #IASPP02 or #IASPP03 in the end of the pipe.  
c. A 180° bend (or two 90° elbows) are installed on the top of the air intake pipe. If two 90° elbows are used, the 
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using generally accepted practice for the type of roof on the installation. Apply RTV to seal the storm collars to the 
vent and intake pipes.
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E. Condensate Trap and Drain Line 

All condensate which forms in the boiler or vent system passes through the heat exchanger and out of a bottom drain port 
which is connected to the condensate trap with a hose. This trap allows condensate to drain from the heat exchanger while 
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the following when disposing of the condensate:

1. If the corrugated condensate drain line must be extended, construct the extension from PVC or CPVC pipe. Insert the hose 
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through areas that could be damaged by leaking condensate.

3. Some jurisdictions may require that the condensate be neutralized before being disposed of. Dispose of condensate in 
accordance with local codes.

4. Do not route, or terminate, the condensate drain line in areas subjected to freezing temperatures. 
5. If the point of condensate disposal is above the trap, it will be necessary to use a condensate pump to move the condensate 
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6. Do not attempt to move the trap from the location shown in `	%��������� Do not attempt to substitute another trap for the one 
provided with the boiler.

��� $���)������
'��	��`	%����������������������
�����
������������
�'
�����
������

`����������:  CONDENSATE PIPING ARRANGEMENT
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F. Removing an Existing Boiler From a Common Chimney
  
This section only applies if this boiler is replacing an existing boiler that is being removed from a common chimney.  

   In some cases, when an existing boiler is removed from a common chimney, the common venting system may be too large for 
the remaining appliances. At the time of removal of an existing boiler, the following steps shall be followed with each appliance 
remaining connected to the common venting system placed in operation, while the other appliances remaining connected to the 
common venting system are not in operation.

(a) Seal any unused openings in the common venting system.
(b)  Visually inspect the venting system for proper size and horizontal pitch and determine there is no blockage or  restriction, 
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(c) Insofar as practical, close all building doors and windows and all doors between the space in which all the appliances 

remaining connected to the common venting system are located and other spaces of the building. Turn on clothes dryers and 
any appliance not connected to the common venting system. Turn on any exhaust fans, such as range hoods and bathroom 
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(d) Place in operation the appliance being inspected. Follow the lighting instructions. Adjust thermostat so the appliance will 
operate continuously. 
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or smoke from a cigarette, cigar, or pipe.

(f) After it has been determined that each appliance remaining connected to the common venting system properly vents when 
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previous condition of use.

(g) Any improper operation of the common venting system should be corrected so the installation conforms with the National 
Fuel Gas Code, ANSI Z223.1. When re-sizing any portion of the common venting system, the common venting system 
should be re sized to approach the minimum size as determined using the appropriate tables in Part 11 of the National Fuel 
Gas Code, ANSI Z223.1.
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VIII Gas Piping
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pressure between the minimum and maximum values shown in Table 8.2. When sizing, also consider other existing 
and expected future gas utilization equipment (i.e. water heater, cooking equipment).  For more information on gas line 
sizing, consult the utility or the National Fuel Gas Code, NFPA54/ANSI Z223.1, and/or CAN/CSA B149.1 Natural 
Gas and Propane Installation Code.
Figure 8.1 shows typical gas piping connection to the boiler. A sediment trap must be installed upstream of all gas 
controls. Install the factory provided manual shut-off valve outside the jacket with a ground joint union as shown.  
All above ground gas piping upstream from manual shut-off valve must be electrically continuous and bonded to a 
grounding electrode.  Refer to National Electrical Code,��`����J�
The boiler and its gas connection must be leak tested before placing the boiler in operation. When doing this, the boiler 
and its individual shut-off must be disconnected from the rest of the system during any pressure testing of that system 
at pressures in excess of 1/2 psi (3.5kPa). When pressure testing the gas system at pressures of 1/2 psi (3.5kPa) or 
less, isolate the boiler from the gas supply system by closing its individual manual shut-off valve.  Locate leaks using 
approved combustible gas non-corrosive leak detector solution.
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FIGURE 8.1:  GAS CONNECTION TO BOILER

TABLE 8.2: MINIMUM AND MAXIMUM INLET PRESSURES
MODEL MAX (NATURAL & LP) MIN (NATURAL) MIN (LP)
080MBH 14.0” 2.5” 11.0”
100MBH 14.0” 2.5” 11.0”
120MBH 14.0” 2.5” 11.0”
150MBH 14.0” 2.5” 11.0”
180MBH 14.0” 2.5” 11.0”
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IX System Piping
A. General System Piping Precautions
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The heat exchanger used in this boiler is made from stainless steel coils having relatively narrow waterways. Once 
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from the system. Take the following precautions to minimize the chance of severe heat exchanger damage caused by 
corrosion and/or overheating:
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above. Flush the system completely and repeat if necessary to completely remove these contaminants. If necessary, 
a cleaning agent may be used to assist in system cleaning. See Part XI (“Start-up and Check-out”) for recommended 
cleaners.  

2. Make sure that the system is tight - This is the single most important guideline. Tap water contains dissolved 
oxygen which causes corrosion. In a tight system, this oxygen comes out of solution and is quickly removed from 
the system through the automatic air vent. The system then remains essentially free of oxygen. If the system is not 
tight, however, frequent additions of make-up water can expose the heat exchanger to oxygen on a continuous basis. 
In addition, frequent additions of hard make-up water can cause calcium deposits to collect in the heat exchanger, 
causing severe damage. To minimize additions of make-up water:
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  isolating the boiler from the system with a heat exchanger.
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  open frequently, resulting in regular additions of make-up water.
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  so that routine additions of make-up water can be detected and their cause corrected. 

3. Non-Metallic Tubing - Even if the system is tight, oxygen can be introduced into the system through some 
types of non-metallic tubing used in radiant or snow melt systems. Other nonmetallic tubing is equipped with an 
oxygen barrier to prevent migration of oxygen into the water. If the boiler is to be installed in a system containing 
non-metallic tubing without an oxygen barrier, it must be isolated from the boiler with a heat exchanger as shown in 
Figure 9.10.

4. Water Chemistry, Antifreeze, and Boiler Water Additives – Improper boiler water chemistry can cause the heat 
exchanger damage described above, as well as deterioration of seals. Observe the water chemistry requirements 
shown in Part XI (“Start-up and Check-out”).
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Table 9.1 can result in excessive noise or erosion damage to piping
    There are two basic methods that can be used to pipe this boiler into the system. Method #1 (primary-secondary 
piping) is always preferred. Additional information on hydronic system design can be found in the I=B=R Guide RHH 
published by the Air-Conditioning, Heating and Refrigeration Institute (AHRI).

Table 9.1: Flow Limitations
Flow (GPM)

Model Minimum Maximum
80MBH 5.0 13.3
100MBH 5.1 13.3
120MBH 6.2 13.3
150MBH ��� 13.3
180MBH 9.3 13.3

Method 1: Primary/Secondary Piping (Strongly Recommended)

This method can be used in heat-only applications as shown in Figure 9.2 or with an indirect water heater as shown 
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as you would on any other heating system. All piping between the expansion tank and secondary connection tees must 
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9.1 provided both of the following conditions are met:
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   To verify that the 60ft, equivalent length is not exceeded, do the following:
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���$
�����������(�	)���������%������&�
add them to the total length of planned straight pipe in the secondary loop. 
c) The result is the total equivalent length of the planned boiler loop. If the equivalent length calculated in (b) is under 
�����	�	����
'��	��$�����@��^������
	���������'	������	�)�����
'��������&��������������	�������
*	��������(�����
������
shown in this table. Otherwise, the equivalent length must be reduced. 
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Example – A 120MBH model is to be connected to a heating system as shown in Figure 9.6. A total of 20 ft of straight pipe 
will be installed between the boiler and the system loop. 

���	����������	�
��	�����������������&
��%�%��	�<������"�>*?
3 90 Elbows
2 Turn in Tee (under boiler- primary-secondary tees not counted)
2 Isolation Valves
1 Y Strainer having a Cv of 30.
@���?�J	��	

�'���	%������		�����	����

��	%���������
������%�����	�
�������	���%��
Calculate total equivalent length from Table 9.4:

20ft Straight Pipe + 3 Elbows x 2.8 + 2 Turn in Tee x 5.5 + 2 Valves x 0.7 = 40.8 Equivalent Feet
'�	��������������L������	����	�����
���

����	�>$��
�Q���������������������������
���L������	�
��	�������"��

3) Indirect Water Heater Loop Piping – If an indirect water heater is used, install it as shown in Figures 9.3A or 9.3B. The 
piping shown in Figures 9.3A and 9.3B is functionally identical. Use the variation that is most compatible with the existing 
piping on the job. Refer to the indirect water heater installation manual for the proper sizing the indirect water heater loop 
pump and piping. 

4) Hydraulic Separators – Hydraulic separators serve the same purpose as the closely spaced tees connecting the boiler and 
system loops in Figure 9.1. They also generally provide effective connection points for automatic air elimination devices 
and an expansion tank. These separators are available from several sources and may be used in place of the closely spaced 
tees shown in Figures 9.2, 9.3A or 9.3B. When a hydraulic separator is used in place of the tees, the 60ft equivalent length 
�	�	���	
����	�������	���������������&����	���������
����)	�%�#?�
�����%����
	�����
�����	
��������	��&��	%��&��
�������
	�����
'�
rates shown in Table 9.1.       

Table 9.4: Equivalent Lengths for Selected Valves and Fittings
(May Be Used for Copper or Threaded Fittings)

Fitting Pipe Size Equivalent Length (ft)
90° Elbow 1” 2.8
45° Elbow 1” 1.4
90° Turn in Tee 1” 5.5
Run of Tee 1” 1.8
Gate Valve (Open) 1” J��
Full Port Ball Valve 1” J��
Y-Strainer* 1” ��J
¤�����&�
���)�
��+J�����������&�
�����
�%������	�����)��	���'	&�����������(�	)���������%����������
assumed for strainers having a published Cv greater than 20.

Table 9.5a: Flow Available with Boiler 
Loop Equivalent Length of 30ft or Less*

Table 9.5b: Flow Available with Boiler 
Loop Equivalent Length of 60ft or Less*

Boiler Model Approx. Flow 
(GPM)

Approx. Rise 
(°F) Boiler Model Approx. Flow 

(GPM)
Approx. Rise 

(°F)
80MBH ��� 19 80MBH ��� 20
100MBH 8.3 22 100MBH 8.0 23
120MBH 9.6 22 120MBH 9.2 24
150MBH 12.9 21 150MBH 11.9 23
180MBH 12.9 25 180MBH 11.9 +�

          * For multi-speed pumps, these tables assume pump is set to highest speed.
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Method 2: Direct Connection to Heating System (Generally NOT Recommended)

   In some relatively rare cases it may be possible to connect this boiler directly to the heating system as is done with 
�
�)���	
�����
	�����{`	%����@��|�������	��	��&
��^������
'���������
�%�������
	����'	����(���������
'���������
�%��������������
$����
'���������
�%������������������������
�����'��������	��'	��	�������	�	�����
'��	��$�����@�#��`
����	������
�^�����
pressure drop through the entire system must be known. 
���$�	������
&�	��%����������
�����
����&�&���������	��	��
�����)����&	�
������
�����������������������������������&�
��
through the system. In replacement installations, it may be impossible to get an accurate measurement of the amount of 
�	�	�%���&��������
��
��	�%��	������������������&&	�	
�^�	�������������	��}
��&^�������������
'�����&�
��'�������
'�����
minimum required when only one zone is calling for heat.
   The one advantage to this method is its installation simplicity. It may make sense to use this method when the boiler is to be 
installed with a new single zone system having a low-pressure drop. 
   Figure 9.8 shows the performance curve for the pump in each boiler model, taking into account the pressure drop through 
�����
	���~��������*����%�����&�	���������	�	�%��$��������)���������
�����
'������
'����������������	�)�&����
�%�������
	����
as a function of the pressure drop through the connected piping. Calculation of the system pressure drop must be performed 
by someone having familiarity with pressure drop calculations, such as an HVAC engineer.

`������@��7�����������$�"���+��������$��"����$�"��"`��"�����$"����$�������$��

�$!���
����������������C����*������������������C������*���������CA������
���)�
��
(������)(���*����?���������(���
���������D�@�����(�������*���������
��@������������	����C���)���������C��B�����B����������@��������
*���������	���������F���(�����������C(�-������������D�@�)��������)���(�������D�@A����	�������*����������(���
������������(�������*������������!�����������+
����97W��J4;W�K-
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C: Standard Piping Installation Requirements

Observe the following requirements when installing the boiler piping:

 1) Relief Valve (Required) – The relief valve is shipped loose and must be installed in the location shown in Figure  
� � @�@^���	�%������	&��
������$�����&�
�����
��	�%����
)	&�&�����������	
�����������������(�	�����������	�����	���� �
  valve be installed above the heat exchanger as shown. Pipe the outlet of the relief valve to a location where water  
  or stream will not create a hazard or cause property damage if the valve opens. The end of the discharge pipe must  
  terminate in unthreaded pipe. If the relief valve discharge is not piped to a drain, it must terminate at least 6” above  
� � �����

����
��
����������&	�����%���	�	�%����
�%���������������	����
����
�����}	�%��$�������	���	
��
���������	�����
  valve must be in an area where it is not likely to become plugged by debris.
       The relief valve supplied with the boiler is set to open at 30 psi. If it is replaced, the replacement must have   
  a setting less than or equal to the maximum allowable working pressure (MAWP) shown on the ASME data plate   
  located on the left side of the heat exchanger behind the service access panel (Figure 9.9). 

 2) Gauge (Required) - Indicates supply water pressure and temperature. This gauge is shipped loose. Install it as shown  
  in Figure 9.9.
 3) Circulator (required) – The boiler loop circulator is factory installed inside the boiler cabinet. Usually at least   
  one addition circulator (not supplied) will be required for the system to work properly. See the previous section for  
  more information. 
 4) Expansion Tank (required) – If this boiler is replacing an existing boiler with no other changes in the system,   
  the old expansion tank can generally be reused.  If the expansion tank must be replaced, consult the expansion tank  
� � ������������~���	����������
����
�����	}	�%��
� �|� `	������)��{��(�	��&|����	��������������
�����
���	��
���)��)������������&^��������������)��)��	����������&����������
� � 	����	�	���������
�	�
��&��&&	�	
���
����������'������
�������������$���	&�����
���	
���
������
���)��)��	����������
  expansion tank. 
 6) Automatic Air Vent (required) – At least one automatic air vent is required. Manual air vents will usually be required  
� � 	��
�����������
��������������
����
)���	��&��	�%�	�	�	���
���
� �|� ��������������	%���	�	��{��(�	��&�����
����
&��|����This control is required by ASME CSD-1 and some 
   other codes.  Install the high limit in the boiler supply piping just above the boiler with no intervening valves.  Set  
   the manual reset high limit to 200°F.  Wire the limit per Figure 10.2 in the Wiring section. 
 8) Isolation Valves (recommended) - Isolation valves are useful when the boiler must be drained, as they will eliminate  
� � ��)	�%��
�&��	����&���
����������	����������
 9) Strainer (recommended) – Install a Y Strainer, or other suitable strainer, to prevent any system debris from entering  
� � �����
	������&��
��	�%�����'����������%�����
���������
�������	�������)�����	%�	
��������������&�
�^�'�	�������� �
� � 	������������	�	���
�������
	����������
�
���	��������(�	��&��
'����������	
�����
���&&	�	
����	��
����	
���

�"���&

�+C�������<��
������?���

��%�C���������B��B�����
�������������
������@���������C��������������B����*(����������)������-
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 10) Drain Valve (required) – Install the drain valve supplied as shown in Figure 9.9.
 11) Low Water Cut-off  (may be required by local jurisdiction) – Protection of this boiler against low water and/or   
� � 	��&�(������
'�	����
)	&�&������������������	
�&��
'��'	������	���	��
������
	�����$�	��	����'�����������
	������&��
� � ��	���
'��'	����	��������
�������
����������	)��'����
���
)	&���������
����	
�������	
����K#�{��|�
������+J#��� �
� � ������
	������&������������������
&�����
%�	}�����������
�����	���&��
'��'	����	���	���
�����
'�'���������
���
���
  water tube boilers. 
       In the event that a local jurisdiction insists upon the installation of a low water cut-off with this boiler, a low water  
  cut-off kit is available that plugs into the low voltage circuit board (see Part X). Install the low water cut-off in the  
  supply piping at the point prescribed the local jurisdiction (generally at a point above the boiler).

If a probe type low water cut-off is used, be certain that it is located at a point in the piping from which air can escape to an 
automatic air vent. Generally, this means that there should be no down-turns in the piping between the low water cut-off and 
the point where the automatic air vent is installed. Failure to do this may result in nuisance boiler shut-downs due to small 
amounts of air trapped around the probe.  

FIGURE 9.9:  FACTORY SUPPLIED PIPING AND TRIM INSTALLATION 
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D. Piping for Special Situations

 1)  Systems containing oxygen - Many hydronic systems contain enough dissolved oxygen to cause severe corrosion   
  damage to a this boiler.  Some examples include:

 
� � � \���&	���������������������
�����	�%�'	��
������
*�%�������	���
� � � \���������'	����
��	����&&	�	
���
��������'�����
� � � \���������'�	�������
�����
��������
�������

    If the boiler is to be used in such a system, it must be separated from the oxygenated water being heated with a heat 
exchanger as shown in Figure 9.10. Consult the heat exchanger manufacturer for proper heat exchanger sizing as well as 
�
'���&���������������(�	���������������
��
������
������
*�%�����&��	&��
������������*����%��^��������������������&�
expansion tank, must be designed for use in oxygenated water.

 2)  Piping with a Chiller - If the boiler is used in conjunction with a chiller, pipe the boiler and chiller in parallel.  Use   
  isolation valves to prevent chilled water from entering the boiler.

 3)  Air Handlers���_����������
	����	���
������&��
��	�����&��������
�%��'�	�������	%�����&��	��������^������
'��
���
��� �
  valves in the boiler piping or other automatic means to prevent gravity circulation during the cooling cycle.

FIGURE 9.10: ISOLATION OF THE BOILER FROM OXYGENATED WATER WITH A PLATE HEAT EXCHANGER
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cover. 

1) Line Voltage (120 VAC) Field Connections – See Figure 10.2 for line voltage connections. Provide a dedicated circuit for the 
boiler of 15A or greater. A service switch is recommended and is required by many local codes. Locate this switch in accor-
dance with local codes or, in the absence of any, in a location where it can be safely accessed in an emergency involving the 
boiler. All 120VAC connections to the boiler itself are made on the terminal strip on the high voltage PCB located on the left 
side if the wiring compartment. From top to bottom, the connections on the terminal strip are: 

\� 120VAC Hot
\� 120VAC Neutral 
\� Ground
\� System Pump Hot
\� System Pump Neutral
\� DHW Pump Hot
\� DHW Pump Neutral



��
FIGURE 10.1:  LOCATION OF HIGH AND LOW VOLTAGE PRINTED CIRCUIT BOARDS (PCB) 

   The use of the pump outputs are as follows: 

a) System Pump - Pumps water through the radiation. This pump is hydraulically separated from the boiler pump, either by 
closely spaced tees, or by a hydraulic separator. The system pump is always on when the system is responding to a call 
�
�����������&	�%�
��������_��
�
%����	
�^�	���������
����
��&��	�%���������
����_��

b) DHW Pump (“IWH Circulator”) -  Pumps water directly through the indirect water heater.

   Maximum combined current draw for all circulators is 6.3 FLA. See Section XII of this manual for information on setting up 
the pump operation.

  
2) Low Voltage Connections����
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���%��
��&��
�����	
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�������
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���%������������
'��	��`	%����#J�����&������	���&�

from top to bottom:
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FIGURE 10.2: HIGH VOLTAGE PCB TERMINAL CONNECTIONS

FIGURE 10.3: LOW VOLTAGE PCB TERMINAL CONNECTIONS
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   With the exception of the alarm contacts, external power must not be applied to any of the low voltage terminals - doing so 
may damage the boiler control. Also note the following:

a) External Limit���$����*��������	�	������	���������	����&�&��
������'	�����
��&������	�&��������&�)	��^������������������
reset high limit. When an external limit is used, the jumper between these two terminals must be removed. Failure to 
remove this jumper will render the external safety devices ineffective.

b) Alarm Contacts - These contacts close when the boiler enters a “hard” lockout (lockout requiring manual reset). They 
may be used as an input to a building alarm system. Contact rating is 24VAC, 0.63FLA. Do not use for line voltage ap-
plications.

  
c) EnviraCOM - Used to connect EnviraCOM thermostat or other EnviraCOM device approved by the boiler manufacturer 

for use with this boiler. A Honeywell EnviraCOM connection is also located as labeled on the boiler control itself.

d) Outdoor Sensor  - Use only the Tasseron TSA00AA outdoor sensor supplied with the boiler. When this sensor is con-
nected and enabled, the boiler will adjust the target supply water temperature downwards as the outdoor air temperature 
increases. This sensor should be located on the outside of the structure in an area where it will sense the average air 
temperature around the house. Avoid placing this sensor in areas where it may be covered with ice or snow. In general, 
locations where the sensor will pick up direct radiation from the sun should also be avoided. Avoid placing the sensor 
������
����	����
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��������	�����
	�����������������
�����^��
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�
the boiler using 22 gauge or larger wire. As with the sensor itself, the sensor wiring should be routed away from sources 
of electrical noise. Where it is impossible to avoid such noise sources, wire the sensor using a 2 conductor, UL Type 
CM, AWM Style 2092 shielded cable. Connect one end of the shielding on this cable to ground. See Section XII of this 
manual for information on enabling the outdoor reset sensor.  

 
e) Header Sensor - When this sensor is installed and enabled, the boiler will attempt to maintain the target water tempera-

�����	���������&���������������	��������������_�����������������
'������)��	���'	&���^���������
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lows the temperature of the water being sent to the radiation to be more accurately controlled. Use only the Honeywell 
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(Figure 10.4). Installation of this sensor in a well, as opposed to on the surface of the header, is highly recommended. 
The sensor wiring should be routed away from sources of electrical noise. Where it is impossible to avoid such noise 
sources, wire the sensor using a 2 conductor, UL Type CM, AWM Style 2092, 300Volt 60°C shielded cable. Connect one 
end of the shielding on this cable to ground. See Section XII for information on enabling the header sensor. 

f) MODBUS - Boiler-To-Boiler communication network is used for multiple boiler (“Lead-Lag”) installations. See the 
multiple boiler installation supplement for additional information.
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FIGURE 10.4:  PROPER INSTALLATION OF HEADER SENSOR 
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FIGURE 10.6: INTERNAL WIRING CONNECTIONS DIAGRAM 
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XI Start-up and Checkout
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Use the following procedure for initial start-up of the boiler:

1) Verify that the venting, water piping, gas piping and electrical system are installed properly.  

2) �
�
�������������	���^�'�������&�%��������	������������&�
�����������
�������&������)����	��������
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�������	
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3) �
�
������������������������
���%���)��)������'���������
	������&�%����
�����������
��&�

4) ����
�������&��&
��^������������������
����
)����&	����^���*^���&��������
���
	�����&&	�	)����

5) Fill the boiler and hydronic system with water meeting the following requirements below (also see the note on the next page):

\� pH between 6.5 and 9.5
\� ���&�����������������%��	���%���
�
\� Chlorides less than 200ppm
\� Pressurize the system to at least 12 psi at the boiler

6) Bleed air from the heat exchanger using the manual air vent in the top left side of the heat exchanger (Figure 11.1). To do 
this install a piece of ¼” ID clear tubing over the hose barb and route the tubing to a location where water will not damage 
controls or nearby construction. Turn vent counter clockwise and allow heat exchanger to vent until a steady stream of water 
is observed. Close vent and remove hose.

�|� ����������%����	�	�%��
����������&����%���	�	�%�����	
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���&�'	����	����������
�����National Fuel Gas Code for ad-
ditional information on testing and purging gas lines. 

8) �
�
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�
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9) Inspect all wiring for loose, uninsulated or miswired connections.
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10) If the boiler is to be converted to propane (LP gas) or used at altitude above 2000ft, start-up and adjust throttle as described in 
Appendix A.

11) Start the boiler using the lighting instructions on page �J. With the boiler powered up, and with no call for heat, the display 
should look like Figure 11.2a. Once a call for heat is present, it will look like Figure 11.2b.  
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from the boiler, this try for ignition will appear as an audible spark (lasting approximately 4 seconds) and an audible click 
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for ignition, it will enter a “soft lockout” and will wait for one hour before attempting another ignition sequence. This soft 
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����������{Figure 11.2c). Touching this button will take the user to the 
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screen. For more information, see Section XIV of this manual.      
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15) Check the inlet gas pressure.  Verify that the inlet gas pressure is between the upper and lower limits shown on the rating 
plate with all gas appliances on and off.

BEFORE OPENING VENT.

ATTACH 1/4" ID CLEAR
TUBING TO HOSE BARB
AND ROUTE TO SAFE PLACE
AWAY FROM CONTROLS

MANUAL AIR VENT

FIGURE 11.1: LOCATION OF MANUAL AIR VENT 
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FIGURE 11.3:  BURNER FLAME

FIGURE 11.2a: HOME SCREEN AT POWER-UP  (No Call for Heat)

FIGURE 11.2b: HOME SCREEN ON HEAT DEMAND

FIGURE 11.2c: HOME SCREEN WITH ACTIVE FAULT

PHNTM080

PHNTM080

PHNTM080
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FIGURE 11.4a:  GAS VALVE DETAIL (80MBH THRU 120MBH)

FIGURE 11.4b:  GAS VALVE DETAIL (150MBH, 180MBH)
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16) Perform a combustion test. Boilers are equipped with a screw cap in the vent adapter.  Be sure to replace this cap when 
combustion testing is complete.  Check CO2 (or O2|���&��"�����
����	%����&��
'�
����$����
	���������������
���	����
���&�
	��
��	%��
���
'�
�������
��
'�7

a) From the Home Screen, press “MENU” to enter the main menu.
b) Press “SETTINGS”.
c) If prompted for a password, use the “+1” key to raise the password to “005” and press SUBMIT, then NEXT (if you 

accidentally scroll past 005, press EXIT to return to the main menu and start over).
d) Review the Warning and press ACCEPT to continue to the Settings Menu. 
e) At the Settings Menu select “MANUAL INPUT”. 
f) Press HIGH FIRE HOLD or LOW FIRE HOLD as appropriate.

   To return the boiler to automatic modulation, press AUTO FIRE. Note: If the Auto Fire button is not pressed, boiler will 
����	��	���������
������	������&	���������������
������
�����������$�	�������������
���	������	�������������	���
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a period of time, which varies depending on which screen is open. From the manual input screen, it takes 12min:45s. 
�������
����	%����&��
'�
��^��"����&	�%����
��&��������������+JJ������	��������$��	�����"2 and O2 readings are shown in 
Table 11.5.  Final readings should be taken with all doors and covers in place.
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19) Refer to the Operation Section to set-up the control for the system in which the boiler is installed. Some common set-up tasks 
include:

\� Setting the CH and DHW temperature set-points (as shipped, both setpoints are set to 180°F). 
\� Selecting the type of indirect water heater (if any) and location of DHW pumps.
\� ��
�	�%�����������������
�����	
��
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TABLE 11.5:  TYPICAL SEA LEVEL COMBUSTION READINGS
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Lighting and Operating Instructions
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XII Operation

A. General Information
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space heating (CH) and one for domestic hot water (DHW) production. If an outdoor temperature sensor is connected to the 
boiler, and enabled, the space heating supply set point will automatically shift downward as the outdoor temperature increases. 
For more information on this feature see the discussion on boiler water reset below.
   The control modulates the boiler input by varying the fan speed. As the fan speed increases, so does the amount of gas drawn 
into the blower. As a result, a fairly constant air-fuel ratio is maintained across all inputs. The control determines the input 
needed by looking at both current and recent differences between the supply temperature and the set point temperature. As the 
supply temperature approaches the set point temperature, the fan will slow down and the input will drop. The minimum input is 
approximately 1/5 of maximum input. 
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some cases, to correct the problem.
   Finally, the basic boiler control manages up to three pumps: 
  

\� Boiler Loop Pump (built into boiler)
\� DHW pump
\� System pump

Refer to the Piping Section for the location of these pumps 
   The touch screen display on this boiler has three basic functions:

1) To allow the professional HVAC technician to set-up this boiler so that it will work properly in the system to which it is 
connected. 

2) To indicate the current status of the boiler and to provide information that will assist the professional HVAC technician in 
solving problems with the boiler and/or system.

3) To advise the homeowner if there is a problem which requires professional service. 

   A map of the basic menu structure is shown in Figure 12.0. In order to prevent unauthorized or accidental adjustments, access 
to menus, which change settings and boiler operation, is password protected. In general, if a menu is not touched for 255 seconds, 
the display backs up to the previous menu. Once the Home Screen is returned to, the password must be reentered in order to 
regain access to protected menus (this feature prevents the boiler from being permanently left in operation without password 
protection). 
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1) From the Home Screen (shown in Figure 12.0) , press “MENU” to enter the Main Menu:

a) Press “CONFIGURE”
b) When prompted for a password, use the “+1” key to raise the password to “005”. Press SUBMIT, then NEXT (if you 

accidently scroll past 005, press EXIT to return to the main menu and start over).
c) ��)	�'�����_���	�%���&������������$��
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FIGURE 12.0: BASIC MENU STRUCTURE
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greater.

Home Screen
(Password Access Revoked
When Operator Returns Here)

140��� �

Settings Menu
(See Figure 12.5 for Sub�menu)

Diagnostics Menu
(See Figure 12.7 for Sub�menu)

Configuration Menu
(See Figure 12.1 for Sub�menu)

Password Required
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2) Press the CH Button to access central heating options. These include:

a) Setpoint Location����&���	
�����������
�������'	���������&��
�
���	���������%���'�����������������'���������
	����	��
responding to a call for heat. Choices include:

�� Supply (Generally Recommended) - Boiler attempts to obtain the target temperature during a call for heat at the 
supply sensor built into the boiler. 
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��
(not included) that must be installed in the header as shown in Figure 10.4 of this manual. 

b) Outdoor Reset - Determines whether or not the outdoor reset function is enabled when the boiler is responding to a call 
for heat. Choices include:

�� Outdoor Reset Enabled - When the boiler is responding to a call for heat, the target water temperature will adjust 
downward (within certain limits) as the outdoor temperature increases. The graph in Figure 12.6 shows how the 
target water temperature changes with outdoor temperature. Figure 12.6 shows the default reset curve; the “ends” of 
this curve can be changed in the Settings Menu.    

�� Outdoor Reset Disabled���_���������
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reset function should not be disabled unless at least one of the conditions listed in the “IMPORTANT” box on page 
�+�	������

c) If outdoor reset is enabled, press the NEXT key to access two more options related to outdoor reset only. Otherwise, 
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���
�������������
�
%����	
���������&���	���
����������

d) Warm Weather Shutdown (WWSD) - Determines how the boiler responds to a call from the heating thermostat if the 
outdoor temperature is “warm”. 

�� ���"�"��
%��� - The boiler will always respond to a call for heat regardless of the outdoor temperature. 
�� ���"�-

%��� - When the outdoor temperature is above the WWSD Outdoor Temperature setting, the boiler will 

ignore a call for space heat (CH) from the thermostat. 

e) ODR Boost - Determines if the boiler automatically increases the target temperature above that determined by the reset 
curve when it encounters a long call for space heat:

�� ODR Boost Disabled (Generally Recommended) - When responding to a call for heat, the target water temperature 
is determined solely by the outdoor temperature. 

�� ODR Boost Enabled���_������������
�������
�����������^��������%���'�����������������	��&�����	��&��������������
curve. If the call for heat lasts for 30 minutes, this target temperature is increased by 10°F. The target temperature is 
then increased in 10°F increments at 30 minute intervals until one of the following happens:

* The call for heat ends.
* The target water temperature is at the top of the reset curve (180°F in the example shown in Figure 12.6)
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3) If this boiler is installed with an indirect water heater which sends a DHW demand directly to the boiler, press the DHW 
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the indirect water heater is controlled by an external zoning panel, skip to Step 4. 
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In all three cases, this boiler is intended to accept a DHW demand generated by a thermostat mounted in the indirect water 
heater, such as a Honeywell L4006A or L4080B, with this device set to the desired potable water temperature. The “DHW 
target temperature” is therefore the boiler supply temperature required during a call for DHW.
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For�Buttons�with�Two�Options�
Like�These:

�� Pressing�buttons�toggles�between�two�
options.

�� Change�is�effective�as�soon�as�new�
option�appears�on�screen.

For�Buttons�with�Three�or�More�
Options�Like�This:

�� Pressing�large�button�cycles�through�all�
available�options.

�� Press�SET�to�save�change
�� To�restore�original�option�before�SET�is�

pressed,�press�CANCEL�or�EXIT.

1

2

HOW�TO�CHANGE�OPTIONS

From�Main�Menu
(Figure�12.0)

Boiler�Model�Options:
�� PHNTM080�(S.L.�–�2000ft)
�� PHNTM100�(S.L.�–�2000ft)
�� PHNTM120�(S.L.�–�2000ft)
�� PHNTM150�(S.L.�–�2000ft)
�� PHNTM180�(S.L.�–�2000ft)

DHW/System�Pump�
Options:
�� Option�#1:�System�

pump�runs�for�CH�
only,�DHW�priority�
pumping*

�� Option�#2:�System�
pump�runs�for�CH�
only,�No�DHW�priority�
pumping

�� Option�#3:�System�
pump�runs�for�CH�and�
DHW,�No�DHW�priority�
pumping.

�

Setpoint�Location�
Options:
�� Supply*
�� Header
Outdoor�Reset�
Options:
�� Enabled*
�� Disabled�(see�Note�

on�Page�73)

WWSD�Options:
�� Off*
�� On
ODR�Boost�Options:
�� Disabled*
�� Enabled

*�Default�

Advanced�
Configuration:�
See�Appendix�A.�

�

FIGURE 12.1: CONFIGURATION MENU (See Part B for additional information)
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� – An example of this system is shown 
in Figure 12.2, as well as in Figures 9.3A and 9.3B. When this option is selected, the system operates as follows:

a) Boiler pump runs whenever there is a demand
b) DHW pump circulates water through the portion of the system loop where the boiler loop is connected (i.e. the closely  
 spaced tees for the boiler loop). 
c) The system pump is used only to circulate water through the heating (CH) zone/s. 
d) The system pump is not allowed to operate while the boiler is responding to a call for DHW (this strategy permits the  
 entire output of the boiler to be directed to the indirect water heater and in some cases is also needed to protect some  
 types of radiation from excessive temperatures). 

!����
�Q[Y��&������+���9����'���(��!
�&Z�<��"����������&��+���
� – An example of this system is shown in Figure 
12.2, as well as in Figures 9.3A and 9.3B. The only difference between Option #2 and Option #1 is that Option #2 permits the 
system circulator to operate at the same time as the DHW pump when there is a call for both heat and DHW. 

!����
�Q\Y��&������+���9����'���=��)�(��

��"��Z�<��"����������&��+���
� – An example of this system is 
shown in Figure 12.3, When this option is selected, the system operates as follows:

a) Boiler pump runs whenever there is a demand.
b) DHW circulates water only as far as a set of closely spaced tees in the system loop.
c) The system pump is required to circulate water for either a space heating or DHW demand. 
d) A fourth pump (controlled by an installer supplied relay) is required to circulate water through the radiation.

$
�����%��������_��
�
%����	
�^��������������%������
���
���	�	�%�����&����	��	
���������&������	������&��	��&�&����	��	
��
	��������&��_��������������	
��	������%�&^���	������
��'	���������_��������&��	��&��
�
%����	
��	��������&^���������$��
�
�������	���_������	������%��	���������&���������
���
�^���������
��'	�����
������	�%���������!�$��
���������
������
�
%����	
��
Menu.

�"&����
�(�����?���-���������)C����(�����B���4:7W��
���
�(���C����������,(�
�����������(������
������-�
�������������*���A�����������
��������)�������G����*������
�����-�!����*�����������������������������
��
�

���������)����
�@�������)C����(��-���

0� '������
���������)��������
�))������*
�����������
��@������������)��(��
�(������
�����������
������)C����(��-�

0� "�,(�����������)����������C���������

�����
��@��������������
��@������������)��(��
�(���F��
�����(
�����-

0� ���������
����C����
�������B�
��������E(�����*
�����������
��@������������)��(��
�(���������
���

����-��

0� �����������)C�����@��������������������������*������
������-

�"'!�$�
&����������������
���)����������
���E(����)(
����@���*�������(CC�
���)C����(�����������������E(�����
������������)���-��(
���
���)��
���*����)�����*
��+
����B��@�������)C����(���-������������
��
$C�����_:����$C�����_9�(����������������������@���������(�/��

0� !������������
���)�
����

�C����@�������)C����(��������������������E(���������������������
��)C����(��-�

0� "���+�������
������A��(
�����������)������
�)�+����B��B�A����(���������)���������)C����(����������
@���������������������������
���)-

0� $C�����_9����(�������������������	�����(CC�����
��������
���)������@�������
�������������C()C<��
�(�������
�����������-��



�K

�����	
��
�
�	��
�	
�	�

�����
�
��

���
�����

����	�

����	�
����

� �

����	�
���� 

!��"�	
���$%�&��	

 �����	�������'�	�
����-
'������;�<�'==������$�����
��������
'������>�<�'��
������	��?	�	����


���=���!���

FIGURE 12.2: PIPING FOR DHW OPTIONS #1 & 2 (ALSO SEE FIGURES 9.3A & 9.3B) 
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FIGURE 12.3: PIPING FOR DHW OPTION #3 
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"����������& - Like all boilers, the Phantom is capable of regulating only one target boiler water temperature at any given 
time. This means that priority must be given to either the CH or DHW target temperature. For this reason, the Phantom gives 
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still simultaneous calls for DHW and CH at the end of this time, the boiler will attempt to maintain the target CH temperature 
and operate the pump/s needed to satisfy the call for heat. The boiler will once again give priority to the DHW temperature 
when either of the following events occur:

\� The call for CH ends.
\� The call for DHW is removed and then restored. 
      
Regardless of the DHW option selected, the target water temperature will always change from that for DHW to CH if the 
simultaneous demand exceeds 60 min.       
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used to restore all factory settings if a large number of settings are suspect or if the original control is replaced by one that is 
programed for use on another size Phantom. Pressing this button brings up the screen shown in Figure 12.1. Press the model 
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Section (XII). 
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C. Changing Settings
���������������	�%��������
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���������	�%��������A map of the Settings Menu structure is shown in Figure 12.5. To 
change settings:

1) From the Home Screen (shown in Figure 12.0) , press “MENU” to enter the Main Menu:

a) Press “SETTINGS”
b) When prompted for a password, use the “+1” key to raise the password to “005”. Press SUBMIT, then NEXT (if you 

accidently scroll past 005, press EXIT to return to the main menu and start over).
c) Review the Warning and press ACCEPT to continue to the Settings Menu.
d) �
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have to reenter a password.   

2) CH Settings - Press CH to change the target supply water temperature setting. 

a) If outdoor reset is disabled, only one CH setpoint exists. The boiler will always attempt to maintain this temperature 
during a call for CH. To change the setting, touch the button containing the current setting. Adjust the temperature using 
the “+” and “-” arrows shown and press SET to save the change (also see “How to Change Settings” in Figure 12.5). 

b) If outdoor reset is enabled, there are a total of four settings that can be changed (also see Figures12.5 and 12.6):

�� Max Supply Setpoint - This is the maximum permissible supply setpoint temperature, regardless of how low the 
outdoor temperature is.

�� Min Supply Setpoint - This is the minimum permissible supply setpoint, regardless of how high the outdoor 
temperature is. 

�� Max Outdoor Temp - At or above this setting, supply setpoint is equal to the “Min Supply Setpoint”
�� Min Outdoor Temp - At or below this setting, supply setpoint is equal to the “Max Supply Setpoint”

Pressing the GRAPH button on either the CH Outdoor Reset -1 or CH Outdoor Reset -2 screen allows any of the above 
four outdoor reset settings to be changed while viewing the other three. This graph is for reference only - it does not scale 
with changes to the ODR settings. 

c) If Warm Weather Shut-Down (WWSD) is enabled, a NEXT button will be present on the CH-Outdoor Reset - 2 screen. 
This screen allows the user to set the ���"�!+������������
�+��. This is the outdoor temperature above which the 
boiler will ignore a call for heat from the thermostat. 

Table 12.4: Summary of Target Temp and Pump Behavior

"���
Option # Description Status of:

Demands

None CH Only DHW Only CH+DHW
(<60 min)

CH+DHW
(>60 min)

1
System Pump used for 
CH only (Fig. 12.2). 

DHW priority pumping. 

Boiler Pump OFF ON ON ON ON

DHW Pump OFF OFF ON ON OFF
System Pump OFF ON OFF OFF ON
Target Temp NONE CH DHW DHW CH

2
System Pump used for 

CH only (Fig. 12.2). No 
DHW priority pumping. 

Boiler Pump OFF ON ON ON ON
DHW Pump OFF OFF ON ON ON

System Pump OFF ON OFF ON ON
Target Temp NONE CH DHW DHW CH

3
System Pump used for 

both CH and DHW (Fig. 
12.3). 

Boiler Pump OFF ON ON ON ON
DHW Pump OFF OFF ON ON OFF

System Pump OFF ON ON ON ON
Target Temp NONE CH DHW DHW CH
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FIGURE 12.5: SETTINGS MENU (SEE PART C FOR ADDITIONAL INFORMATION)
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3) DHW Settings - From the Settings Menu, press the DHW button to change the setpoint temperature when the boiler is 
responding to a call for DHW.  The “DHW Setpoint”  is the setpoint of the boiler supply temperature during a call for DHW. 
Control of the potable water temperature is accomplished using the thermostat on the storage type indirect water heater. 

4) Manual Input - From the settings menu, press the MANUAL INPUT button to temporarily lock the boiler into either high or 
�
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�������
���
�����	
�������������
������
���	��
�����	
��
by pressing the AUTO FIRE Button. If AUTO FIRE is not pressed, the boiler will remain in manual input until one the fol-
lowing occurs:

\� 12 minutes and 45 seconds passes with no touch screen activity 
\� The user returns to the Home Screen

FIGURE 12.6: OUTDOOR RESET CURVE (DEFAULT SETTINGS SHOWN)
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D. Enter Service Contact Information

   If desired, the technician can enter contact information so that the owner knows who to contact for future service. To do this:

1) From the Main Menu, press the DIAGNOSTICS button.

2) From the Diagnostic Menu, press either the INSTALLER or MORE button (only one will be visible depending on whether 
you are “logged in”). 

 
a) If prompted for a password, use the “+1” key to raise the password to “005”. Press SUBMIT, then NEXT (if you 

accidently scroll past 005, press EXIT to return to the main menu and start over).
b) Review the Warning and press ACCEPT to continue.  

3) Press ENTER CONTACT.

4) $
���������
��������
��&��
�����������
�����	����_�����
��&
���	�^���������
��&���
'��	��`	%����#+���'	����������������������
��&�&
'�����
'���
���������&&	�	
�������������������������	�%�����
�����	��^�����������������������
�����
���	�����)�������	���

 
5) Repeat Step 4 for the remaining two lines. 

6) Press SET to permanently save all three lines into the memory of the display. 

E. Boiler Status Menu

   The basic Status Menu is shown in Figure 12.8. It allows the technician to quickly identify  how the boiler is currently 

�����	�%������	
��	��
����	
���)�	������
����������������	������
��
'�7

1) Home Screen

a) Current Demand - The demand to which the boiler is currently responding. If more than one demand is present, the 
Current Demands shown will be the one having the highest priority. Typical Current Demands include:

�� <��"��

� - The boiler is not receiving a demand of any type.
�� (�
��
����
� - Boiler is receiving a call for space heat
�� "���������� - Boiler is receiving a call for domestic hot water.  
�� Frost Protection - The boiler supply, or header temperature fell below 45°F and the boiler is responding to prevent 

freeze damage to itself. 
�� !''��
��
�����
�)�����$���'����'������������&
'��
��	
������������������&�	�������
�
%����	
���������&�

the outside air temperature has exceeded the setting at which this function causes the boiler to ignore calls for space 
heating. 

�� Other Current Demands, such as “Lead-Lag”, are possible but should never be seen in the applications covered by 
this manual. 

b) Active Fault�{)	�	����
����'����������	������
����|�����)�������������
�	�&	����������	����
������'	��������
	����
������
system. Touching this indicator takes the users to the Diagnostic Menu. See Section XIV for more information. 

c) Supply - Current boiler supply temperature.
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2) Current Priority Screen:


�� Current Demand - The demand to which the boiler is currently responding. If more than one demand is present, it is the 

�����)	�%������	%�������	
�	����������
)��&����	��	
�����&�����
���������?��
������	
��������
���������������&��

%�� Setpoint - The temperature that the boiler is currently trying to achieve.

��� �+���&�������
�����������
�+�� - The actual water temperature at the current setpoint location (either the boiler 
�������
�����&��^�&����&	�%�
������&����&���&�'��������
	����
���	
��'����������&�	�������
�
%����	
������|��

��� Setpoint Source - Should always read “Local S.P.” in the applications covered by this manual. 

3) Boiler Temperatures Screen:


�� Supply - Current water temperature at boiler supply sensor.

%�� Return - Current water temperature at boiler return sensor.

��� Stack���������������%���������������������
	����)�����
�����	
��
 
��� ��
��� - Current header sensor temperature. This temperature will only be visible if the header was selected as the 

����
	����
���	
��	�������
�
%����	
�������

4) Burner Status Screen:


�� Burner Status - Indicates what the burner system is currently doing. Typical Burner Status include:

�� Standby - Burner is not needed because there is no call for heat or the target temperature has been reached.
�� Standby Delay - Burner is needed, but is being temporarily held off (generally due to a soft lockout - see 

Diagnostics section).
�� Safe Start-up����
���
��	�������	�%�������	���	�����
���	�	�	��	�%�	%�	�	
����(������
�� Drive Purge - Waiting for blower to reach pre-purge speed.
�� Prepurge������
'	�%�������
'����
��������������	&����%�������%�����
�������
�����	
����������{#J��|�
�� Drive Light-off - Waiting for blower to prove that it is at the proper ignition fan speed.
�� Pre-ignition test - Test the safety relay and verify that downstream contacts are off.
�� Pre-ignition�������%	}��	%�	�
��'	���%���)��)��
����
����������������������	���
������������?��	%����
�� Direct ignition���_	�������	%�	�
������%	}�&^�
��������%���)��)����&��������
���������������
�����������
�	������	���

for ignition period is 4s.   
�� Running����������	��
�	�%�
�� Post-Purge - Blower is running after the burner shuts off to clear the combustion chamber of residual gasses. Post 

purge time is 30s.
�� Lockout - Boiler is in a hard lockout (see Diagnostic Section).

%�� Active Fault�{)	�	����
����'����������	������
����|�����)�������������
�	�&	���������
�����'	��������
	����
��������������
Touching this indicator takes the user to the Diagnostic Menu. See Section XIV for more information. 

��� �����"��
&������%����
�&��+��
����'�����^�+�� - Indicates remaining time before next ignition sequence. 

��� Flame Signal�����&	���������������%���
������������	%����	������	��
������



84
FIGURE 12.8: STATUS MENU (SEE PART E FOR ADDITIONAL INFORMATION)
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5) Modulation Status Screen:


�� Fan Speed - Current actual fan speed in RPM

%�� Setpoint - Current target fan speed in RPM

��� Speed Control�����&	���������������	
�������������
���
��	�%���������&�{��&�������
���
�	�%�����|��$��	�����
��	�	�	�	���
include:

�� Off - Blower is off.
�� Burner system - The blower speed is being determined by that needed for pre-purge, ignition, or post purge.
�� Demand - Fan speed is being determined by the “PID” function in the control. This function regulates the fan speed 

based on a combination of past and present differences between the target water temperature and the actual water 
temperature.

�� Supply Limit - The supply temperature is above 185°F and the input is being limited to reduce the likelihood of 
high limit activation.   

�� Delta-T limit - The temperature rise across the boiler has exceeded approximately 54°F and the input is being 
limited to reduce the likelihood of a soft lockout. 

�� Stack Limit���$�������������������	����
)��+JJ�`���&�����	�����	����	�%��	�	��&��
���&���������	���	�

&�
�������&�
lockout.

�� Min Mod - The input is not allowed to go lower because the minimum allowable fan speed has been reached.
�� Manual - The boiler is set in manual input mode (see Settings Menu).

��� Modulation Source - Should always read “Local Mod. Control” in the applications covered by this manual. 

6) Pump Status:


�� Boiler  - Indicates whether the boiler pump is currently powered. 
%�� System  - Indicates whether the system pump is currently powered. 
��� "�� -  Indicates whether the DHW pump is currently powered. 

�|� Boiler Demands:


�� (�
��
����
���_��
� - Indicates whether the boiler is seeing a call for space heat from a thermostat.
%�� "����_���
� - Indicates whether the boiler is seeing a call from a domestic hot water thermostat.  
��� Frost Protection  - Indicates whether the boiler is seeing a call for frost protection. This demand should never be present 

unless the boiler supply, or header, temperature is at or below 45°F. 

8) Outdoor Reset Screens�{
����)	�	����'����
��&

�����������������������&�	���
�
%����	
������|7��


�� Outdoor - Current temperature at outdoor sensor.
%�� Setpoint - Current CH setpoint obtained from outdoor reset curve (Figure 12.6).
��� �+���&�������
�����������
�+�� - The actual water temperature at the current setpoint location (either the boiler 

�������
�����&��^�&����&	�%�
������&����&���&�'��������
	����
���	
��'����������&�	�������
�
%����	
������|��
��� Outdoor Reset Graph - Shows all outdoor reset curve settings, the current outdoor temperature, and setpoint. Note: this 

graph is for reference only and does not scale.  
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XIII.  Service and Maintenance
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1) Continuously:
  
  a. Keep the area around the boiler free from combustible materials, gasoline and other      
� � � ���������)��
�����&��	(�	&��
  b. Keep the area around the combustion air inlet terminal free from contaminates.
  c. Keep the boiler room ventilation openings open and unobstructed.

2) Monthly Inspections:

  a. Inspect the vent piping and outside air intake piping to verify they are open, unobstructed and free    
   from leakage or deterioration.  Call the service technician to make repairs if needed.
  b. Inspect the condensate drain system to verify it is leak tight, open and unobstructed.  Call the service   
   technician if the condensate drain system requires maintenance. 
  c. Inspect the water and gas lines to verify they are free from leaks.  Call the service technician to make   
   repairs if required.  

4)  Annual Inspections and Service:   In addition to the inspections listed above, the following should be performed by a 
 service technician once every year. 

  a. Follow the procedure��
������	�%������
	����
����
��&�	�������	%��	�%���&�"�����	�%���������	
��^�
����%���#�
  b. Turn off all power to the boiler.
  c. Inspect the wiring to verify the conductors are in good condition and attached securely.

  d.  Verify that the gas shutoff shown in Figure 8.1 is closed
  e.  "����

�����)��*�j�%����
����
���������%���)��)��������
�����	
��{`	%����#��J|��

  f.  9
��+���)����������
����

�����
 to the gas valve.
  g.  Disconnect the air proving switch tube from the gas valve outlet tap.  
  h.  9
��+���)��������

����������
������
%��� from the blower.
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PREVENT DAMAGE TO THE GAS VALVE.
PLACE A BACKUP WRENCH ON THIS NUT TO
WHEN DISCONNECTING FLEXIBLE GAS LINEFLEXIBLE GAS LINE

CONNECTION

FIGURE 13.0: DISCONNECTING FLEXIBLE GAS LINE 

MOUNTING NUT

FLAME ROD

(FOUR PLACES)

BURNER DOOR

IGNITION
ELECTRODE

FIGURE 13.1: FLAME IONIZATION ELECTRODE AND IGNITION ELECTRODE LOCATION
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  i. 9
��+���)����
����
Z����+
�Z�

��*
���������������
������	%�	�	
��������
&����&�����������
&�{`	%����#��#|�
  j.  9���
�U{������
�)��������|���)��'�+��
+��������	�%�����
���&

���
�����������*����%���{`	%����#��#|�������������
   remove the door/blower/gas valve assembly from the heat exchanger, being careful not to damage the refractory  
   insulation on the inside of the door (see Refractory Warning on next page) or the electrodes. 
  k.  Inspect the heat exchanger combustion chamber and vacuum any debris found on the coil surfaces. If necessary,  
   the coils may be brushed with a nonabrasive, nonmetallic brush. Do not use cleaning agents, solvents, acid or alkali  
   products of any type to clean the heat exchanger .  
  l.  �
�������)���
������
���

��	���������
�+�
���
. If either shows signs of damage, it must be replaced. 
  m.  Inspect the burner for heat damage or other deterioration.  Use a non-metallic brush or source of compressed air  
   to clean off dust or debris from ports.
  n.� �
�������)����
����
�����������

��*
������ for deposits. Clean any found with steel wool. Do not use sand paper  
   or Emory cloth for this cleaning. Inspect the ceramic portion of both of these parts for cracks and replace if any are  
   found. Verify that the ignition electrode gap is within the range shown in Figure 13.2
  o.  Inspect the blower gas valve assembly, looking for dust, lint, or other debris that may have been drawn into this  
   assembly. Excessive deposits may be vacuumed out. 
        The blower/gas valve assembly used on the 150MBH and 180MBH may be disassembled to expose the
� � � ���'	��������?�{��������������	
���
��	&���	
���	
��
��������	����	����������|�����	��	�������������
������������'	���� �
   plate, carefully note the orientation of all parts during disassembly and use care not to damage the swirl plate vanes.   
   The venturi assembly used on the 80, 100, and 120 cannot be removed from the blower.  
        Inspect all rubber and plastic components on the blower/gas valve assembly, looking for deterioration. Replace  
   blower and/or gas valve if deterioration is found. 
  p.  Inspect and clean the condensate trap. Place a bucket under the condensate cleanout cap on the bottom of the   
   boiler (Figure 2.1) to catch water in the trap as well as the ball and ball support. Unscrew the cap, being careful   
   not to lose the ball or ball support. Flush any debris found in the trap with water – do not use other cleaning agents.  
   Reassemble the trap as shown in Figure 13.3. 

  q.  7��
��
����)��	�������}%�����}�
��|
�|��
����%�&, following the above steps in reverse order.

  r.  Inspect the vent system to verify that:
� � � \� ����%���������&�]
	�������'���������
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&��
�&	�	
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���������
����&������	)���
�&

��^��
    windows, decks, etc. 
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��^�
�����
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������� �
    vent or inlet terminals. Also verify that there are no chemical products containing chlorine, chloride based salts,  
� � � � ���
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Important Product Safety Information
Refractory Ceramic Fiber Product

Warning:
The Repair Parts list designates parts that contain refractory ceramic fibers 
(RCF). RCF has been classified as a possible human carcinogen.  When
exposed to temperatures above 1805°F, such as during direct flame contact,
RCF changes into crystalline silica, a known carcinogen.  When disturbed as a 
result of servicing or repair, these substances become airborne and, if inhaled, 
may be hazardous to your health.

AVOID Breathing Fiber Particulates and Dust

Precautionary Measures:
Do not remove or replace RCF parts or attempt any service or repair work 
involving RCF without wearing the following protective gear:

1.  A National Institute for Occupational Safety and Health (NIOSH) 
approved respirator

2.  Long sleeved, loose fitting clothing
3.  Gloves
4.  Eye Protection

D Take steps to assure adequate ventilation.
D Wash all exposed body areas gently with soap and water after contact.
D Wash work clothes separately from other laundry and rinse washing 

machine after use to avoid contaminating other clothes. 
D Discard used RCF components by sealing in an airtight plastic bag.  RCF 

and crystalline silica are not classified as hazardous wastes in the United 
States and Canada.

First Aid Procedures:
D If contact with eyes:  Flush with water for at least 15 minutes.  Seek 

immediate medical attention if irritation persists.
D If contact with skin:  Wash affected area gently with soap and water.  

Seek immediate medical attention if irritation persists.
D If breathing difficulty develops:  Leave the area and move to a location 

with clean fresh air.  Seek immediate medical attention if breathing 
difficulties persist.

D Ingestion:  Do not induce vomiting.  Drink plenty of water.  Seek 
immediate medical attention.
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FIGURE 13.2: IGNITION ELECTRODE GAP

FIGURE 13.3: CONDENSATE TRAP EXPLODED PARTS VIEW
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         Refer to Part VII (Venting) to re-assemble any vent system components that are disassembled during this   
    inspection. Also refer to Part VII for details on supporting, pitching, and terminating the vent system. 
  s.  Replace any wiring which has been disconnected.
  t.  Inspect the hydronic system. Look for leaks and repair any found. If system contains antifreeze, or other additives,  
   test and/or maintain them as directed by the additive manufacturer. See Part XI (Start-up and Checkout) for   
   important information on boiler water and the use of boiler water additives.
  u. ������)��*��������).  To do this:   

\�  Start with the boiler in standby.
\�  Either close a shut-off in the boiler loop or unplug the boiler pump at connector L1. (Figure 10.6)
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��()��^�+�� to place the boiler back in service, including the  
   performance of a combustion test.
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XIV.  Troubleshooting

  The following pages contain trouble shooting tables for use in diagnosing control problems. When using these tables   
the following should be kept in mind:

1) This information is only meant to be used by a professional heating technician as an aid in diagnosing boiler    
 problems.
2) Where applicable, follow all precautions outlined in the Section XI (Start-up and Checkout).
3) All controls on the boiler are tested at least once in the manufacturing process and a defective control or    
 component is generally the least likely cause. Before replacing a component, try to rule out all other possible causes.
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   The plain text display provided with this boiler provides an easy means of identifying most common problems. In the event that 
the control system detects a problem, such as an open limit or defective sensor, the Active Fault button shown in Figure 14.0 will 
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of a defective temperature sensor, a defect indicator will also show up on the status screens where the corresponding temperature 
is normally displayed. See Figure 14.0 for an example of this.   
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U�� For Service Contact - Displays the service contact information entered in Section XII, Step D. 
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\�� Fault Menu - Provides status of different types of faults by category. When a particular fault exists, the button for that 
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�� Soft Lockout������
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structure during a soft lockout is shown in Figure 14.0 
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been manually reset. This can either be done at the boiler control itself or on the hard lockout screen. An example of the 
Fault Menu structure during a hard lockout is shown in Figure 14.2

��� Sensors - The Sensor Screens show the status of all sensors. Possible states of the sensors include:
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�� Out of Range - The sensor is defective or is being subjected to electrical noise. 
�� 9
����
%�� - The sensor is defective or is being subjected to electrical noise.

��� Limit Status - The Limit Status Screen shows the status of all safety limits. Each of these limits is either shown as being 
ON or OFF. It is important to remember that since all of limits are wired in series, any limit which is in the OFF state 
will cause all limits “downstream” of it to also appear on this screen as being OFF, regardless of whether or not they 
actually are. The limits are wired in the following order (also see Figure 10.5):

1. External Limits, including LWCO if used.
2. Air Proving Switch (APS)
3. Sump Pressure Switch
4. Flow Switch 

   Therefore, in the example shown in Figure 14.1, the Auxiliary limit is known to be closed, the LWCO is known to be 
open, and the High Limit and Air Pressure switches could be either open or closed.  

      

B. Troubleshooting when the Display is Blank 
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C. Operation and Troubleshooting of Boiler Controls Other than the Sola

For the location of the controls described below, see Figure 14.4.  

Fuses – This boiler is equipped with two 5 x 20mm fuses:

� \� Pump Fuse – This fuse protects the relay contacts in the boiler control from excessive current draw caused by an   
  oversized or  seized pump. The fuse supplied with the boiler is a 6.3A, slow blow type. A replacement fuse is supplied  
  with the boiler.  If this fuse blows, look for a seized pump, a short circuit in the pump wiring, or an oversized DHW or  
  system pump. When a Taco 0013 is supplied for the boiler pump, the total draw of the DHW and system pumps cannot  
  exceed 4.3A. 

� \� 24V Fuse – This fuse protects the transformer from excessive draw and is a 1.6A slow blow type. If this fuse blows, look  
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  touching a pipe) will cause this fuse to blow. A replacement fuse is supplied with the boiler
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PHNTM080

FIGURE 14.0: EXAMPLE OF DIAGNOSTIC MENU DURING SOFT LOCKOUT

APS�Definitely�Closed

External�Limits�Definitely�Closed

Sump�Switch/TF�Definitely�Open

Flow�Switch�Could�be�Open�or�Closed

FIGURE 14.1: READING LIMIT STATUS SCREEN
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Reset Boiler Here or at Sola Control

PHNTM080

214F

FIGURE 14.2: EXAMPLE OF DIAGNOSTIC MENU DURING HARD LOCKOUT

Thermal Fuse – The thermal fuse is designed to prevent boiler operation in the event that the heat exchanger is damaged by 
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   If the thermal fuse is suspected of having opened, unplug the wire heading to it and check continuity directly across the thermal 
fuse. If no continuity is present, the heat exchanger needs to be replaced. If continuity is present, the fault lies elsewhere.

�+��������+��������)������ – This pressure switch is normally closed and monitors the difference in pressures between the 
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as shown in Figure 14.5. The SPS is calibrated to open at 3.15 +/- 0.10 inches water column. A blockage in vent system that 
causes the vent pressure to exceed the SPS set point will cause the burner to shut down and recycle. Likewise, a blockage in the 
air intake system that causes the vacuum in the cabinet to fall below -3.15 inches will also cause the boiler to shut down and 
recycle. If this switch opens, look for a blockage in the vent or air intake system. 
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START

Is�“ER**”�present�in�
upper�left�corner�of�

screen?

�� Consult�factory

Is�display�
completely�

dark?

�� Loose�or�defective�display�harness�wiring
�� Mismatched�display�and�boiler�control�software
�� Unauthorized�Modbus�application�–�interrupt�

power�to�the�boiler.�If�normal�display�re<
appears,�restore�factory�settings.

�� Temporary�error�caused�by�noise�–�interrupt�
power�to�the�boiler�and�see�if�error�clears.

�� Defective�display.

�� Loose�or�defective�
connection�between�the�
display�and�terminal�J3�on�
boiler�control.�

�� Defective�Display

Is�boiler�control’s�
green�power�light�

on?

Is�120VAC�present�
across�120V�Line�

connections�L�&�N�on�
High�Voltage�PCB?

�� Open�fuse�or�breaker�at�main�
panel.�

�� Loose�connection�in�wiring�
between�main�panel�and�boiler

Is�24VAC�present�
between�J8<1�and�J8<2�
(Blue�and�Yellow)�
terminals�on�boiler�

control?

�� Defective�boiler�
control�(R7910B)

24VAC�present�across�
transformer�secondary�(brown�
and�pink�wires�at�plug�L3)?

�� Blown�24V�fuse�on�low�voltage�PCB�–�
look�for�short�circuit�in�24V�wiring�
before�replacing.�Replace�with�
5x20mm�1.6A�slow�blow�type�fuse.

�� Loose�plug�P8�(located�on�back�side�of�
low�voltage�PCB)

�� Loose�plug�L3

120VAC�present�
across�black�

and�white�wires�
at�L2?

�� Loose�plug�L2
�� Loose�plug�P3�(located�on�back�

side�of�High�Voltage�PCB)

�� Defective�transformer�
–�look�for�short�circuit�
in�24V�wiring.�Confirm�
installed�24V�fuse�is�
1.6A�

Y

N

Y

Y

Y

Y

Y

Y

N

N

N

N

N

N

Is�boiler�fan�
running�at�high�

speed?

N

Y

FIGURE 14.3:  TROUBLESHOOTING BLANK OR UNREADABLE SCREEN
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$������|�
�������)��$��� – This pressure switch is normally open and is connected to the outlet tapping on the gas valve as 
shown in Figure 14.5. During pre-purge, when the gas valve is closed, the IAS is monitoring the pressure drop across gas-air 
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to increase. The APS is calibrated to close when this pressure rises to 1.05 +/- 0.05” wc, which is a pressure at pre-purge 
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If the APS opens, look for the following:
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  temperatures entering and exiting the heat exchanger.
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FIGURE 14.4: CONTROLS LOCATION
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RETURN
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GAS VALVE
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Supply Sensor – The boiler control infers the supply temperature based on the resistance measured at the supply sensor. Table 
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temperature limit control, there are actually two “thermistors” in the supply sensor wired in parallel (Figure 10.5).  The control 
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readings. 

Return Sensor – The boiler control infers the return temperature based on the resistance measured across a single thermistor in 
the return sensor. Table 14.6a shows this resistance as a function of water temperature. 
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Outdoor Sensor – The boiler control infers the outdoor temperature based on the resistance measured across a single thermistor 
in the outdoor sensor. Table 14.6b shows this resistance as a function of temperature. 
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this trap becomes blocked, condensate will start to back up in the trap. To prevent a rising condensate level from backing up 
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FIGURE 14.5:  PRESSURE SWITCH TUBING CONNECTIONS
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Combustion Fan���$����
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rate. There are two electrical connections at this fan:

� \� #+J�����%��������	���#+J�����
'����
�����`��
� \� ����&��
���
�����% - Delivers a PWM (speed control) signal from the boiler control to the fan. This plug also includes  
 ` tachometer connections so that the boiler control can monitor the actual fan speed. 

   In the event that there is 120volts at the boiler, but no signal at the speed control plug, this fan will run at its maximum speed. 
����	
���������
����	��	����&�7

� \� �	��
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� \� ��
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� \� �
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Gas Valve – The gas valve used on this boiler has either one or two 24VDC coils (the gas valve used on all boiler models is 
��&��&���|��$���%���)��)��
��������
�������
	�����
���
��	��+������������	
����
&����	��	�������&����'��������%���)��)����&�����
'	�	�%���������
�������J^�#JJ���&�#+J��
&����{`	%����##���|��$�������	
���	����	���	��
�����%���)��)�����%�	������
������#�J���&�
180.

Table 14.6a: Supply, Return and Flue
Temperature Sensor

Temperature versus Resistance

Temperature Ohms of
Resistance°F °C

32 0 32624
50 10 #@�@�
68 20 12493
�� 25 10000
86 30 8056
104 40 5324
122 50 3599
140 60 2483
158 �J #���
#�K 80 1252
194 90 912
212 100 K��
230 110 506
248 120 384

Table 14.6b: Outdoor Air Temperature Sensor
Temperature versus Resistance

Outdoor Temperature Ohms of
Resistance°F °C

-20 -28.9 106926
-10 -23.3 80485
0 �#��� 61246

10 -12.2 ��J@+
20 �K�� 36519
30 -1.1 28558
40 4.4 ++���
50 10.0 #�@+K
60 15.6 14356
�J 21.1 ##���
�K 24.4 10210
�� 25.6 @�@�
80 +K�� 9398
90 32.2 �K�+
100 ���� 6301
110 43.3 5203
120 48.9 ��#�
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Crown representative or the factory at:

  Crown Boiler Co.
  Customer Service
  P.O. Box 14818
  Philadelphia, PA  19134
  www.crownboiler.com

NOTE
0� �������C��
����*������C()CA�(������
�������
�))������*
����@������(���@���������*�����-
0� ��(������:Q�;;�)(�����@�
��*����������C����9-
0� ���C()C�)(���*����C��
��A����������)�B�����(���C�C��������)*�
�Jx�
�4QK����)�������+
������-
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80 100 120 150 180

1 FIXING CLAMP BRACKET 2 EA 430003 430004 430005 430006 430006

2 HOLDING CLAMP 430002 2 EA 2 EA 2 EA 2 EA 2 EA

3 M4 x 6mm FIXING CLAMP SCREW 900240 4 EA 4 EA 4 EA 4 EA 4 EA 

4 #10-32 X 1/2” THREAD CUTTING SCREW 900241 8 EA 8 EA 8 EA 8 EA 8 EA

5 BARE HEAT EXCHANGER 1 EA 430013 430014 430015 430016 430016

6 FLUE OUTLET GASKET ��JJ#� 1 EA 1 EA 1 EA 1 EA 1 EA 

� FLUE TEMPERATURE SENSOR 430120 1 EA 1 EA 1 EA 1 EA 1 EA

8 REFRACTORY TARGET WALL (WARNING: CONTAINS RCF) 430025 1 EA 1 EA 1 EA 1 EA 1 EA

9 BURNER DOOR GASKET 430020 1 EA 1 EA 1 EA 1 EA 1 EA

10 BURNER DOOR ASSEMBLY (WARNING: CONTAINS RCF) 1 EA 430021 430022 430023 430024 430024

11 FLAME ROD KIT 433030 1 EA 1 EA 1 EA 1 EA 1 EA

11A FLAME ROD ��JJJ� 1 EA 1 EA 1 EA 1 EA 1 EA

11B FLAME ROD GASKET 430008 1 EA 1 EA 1 EA 1 EA 1 EA

11C M4 X 10mm ELECTRODE MOUNTING SCREW 900242 4 EA 4 EA 4 EA 4 EA 4 EA

12 IGNITION ELECTRODE KIT 433031 1 EA 1 EA 1 EA 1 EA 1 EA

12A IGNITION ELECTRODE 430010 1 EA 1 EA 1 EA 1 EA 1 EA

12B IGNITION ELECTRODE GASKET 430011 1 EA 1 EA 1 EA 1 EA 1 EA

13 M6 SERRATED FLANGE HEX BURNER DOOR NUT 900243 4 EA 4 EA 4 EA 4 EA 4 EA

14 �����"~�����{++������*�+���&	�| 430053 2 EA 2 EA 2 EA 2 EA 2 EA

15 CONNECTION CLIP 430054 2 EA 2 EA 2 EA 2 EA 2 EA

16 INTERNAL RETURN PIPING ASSEMBLY 430052 1 EA 1 EA 1 EA 1 EA 1 EA

#� 1” NPT CIRCULATOR FLANGE KIT 950151 1 EA 1 EA 1 EA 1 EA 1 EA

18 GASKET, CIRCULATOR FLANGE BULKHEAD 950152 1 EA 1 EA 1 EA 1 EA 1 EA

19 TACO 0013 CIRCULATOR 950161 1 EA 1 EA 1 EA 1 EA 1 EA

19 GRUNDFOS 26-99 CIRCULATOR (ALTERNATE) 95-201 1 EA 1 EA 1 EA 1 EA 1 EA

20 RETURN TEMPERATURE SENSOR 430125 1 EA 1 EA 1 EA 1 EA 1 EA

21 `�"_��_�$���_�$��"~���� 430058 1 EA 1 EA 1 EA 1 EA 1 EA

21A NBR O-RING (18mm ID x 2.5mm dia) 430095 1 EA 1 EA 1 EA 1 EA 1 EA

22 SUPPLY TEMPERATURE SENSOR 430122 1 EA 1 EA 1 EA 1 EA 1 EA

23 INTERNAL SUPPLY PIPING ASSEMBLY 1 EA 430055 430055 430056 430056 430056

24 GASKET, SUPPLY PIPING BULKHEAD ��JJ�� 1 EA 1 EA 1 EA 1 EA 1 EA
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80 100 120 150 180

+� M5 x 20mm SET SCREW 9000021 4 EA 4 EA 4 EA 4 EA 4 EA

28 BLOWER OUTLET GASKET 430030 1 EA 1 EA 1 EA 1 EA 1 EA

29 M5 LOCKNUT 900003 4 EA 4 EA 4 EA 4 EA 4 EA

30 CSST GAS LINE ASSEMBLY ��JJ�� 1 EA 1 EA 1 EA 1 EA 1 EA 

31 CSST GAS LINE FLANGE GASKET 430038 1 EA 1 EA  1 EA 1 EA 1 EA

32 AIR PROVING PRESSURE SWITCH 430009 1 EA 1 EA 1 EA 1 EA 1 EA

33 SILCONE TUBING  (5/16” ID) 430060 1 EA 1 EA 1 EA 1 EA 1 EA

34 CSST x 1/2” NPT ADAPTER +�J�#� 1 EA 1 EA 1 EA 1 EA 1 EA

35 GAS VALVE FLANGE KIT ��J��+K 1 EA 1 EA 1 EA 1 EA 1 EA

36 BLOWER, NRV118 WITH #533 VENTURI 1 EA 430032 430032

36 BLOWER, NRV118 WITH #532 VENTURI 1 EA 430033

36 BLOWER, RG148/1200-3633 1 EA 430034 430034

�� RUBBER COUPLING 430035 1 EA 1 EA 1 EA

38 GAS ORIFICE, 5.25 mm 1 EA ��J���+

38 GAS ORIFICE, 5.00 mm 1 EA ��J����

38 GAS ORIFICE, 6.50 mm 1 EA ��J����

38 ����"��`���^���JJ��� 1 EA ��J���@ ��J���@

39 GAS VALVE, GB-ND 055 E01 S00 1 EA ��J���J ��J���J ��J���J

39 GAS VALVE, GB-WND 055 D01 S00 LH 1 EA ��J���� ��J����

40 RECTIFIER MODULE ��J���# 1 EA 1 EA 1 EA

41 RECTIFIER PLUG w/ M4 X 30mm CONNECTOR SCREW ��J���+ 1 EA 1 EA

42 BLOWER INLET SHROUD ASSEMBLY 
WITH 9.0 mm RED SWIRLPLATE 1 EA 430045

42 BLOWER INLET SHROUD ASSEMBLY 
WITH 12.0 mm GRAY SWIRLPLATE 1 EA 430046

43 M4 x 8mm TORX HEAD SCREW 900244 4 EA 4 EA

44 M4 x 25mm TRI-LOBULAR TORX SELF THREADING SCREW 3 EA 900245

44 M4 x 29mm TRI-LOBULAR TORX SELF THREADING SCREW 3 EA 900246

45 ATTENUATOR ASSEMBLY 430040 1 EA 1 EA

46 #8 x 18 SHEET METAL SCREW (1-1/2”) @JJ+�� 1 EA 1 EA

�� 1/2” NPT 90° STREET ELBOW 950056 1 EA 1 EA

48 M5 X 16mm TORX HEAD SCREW 900016 2 EA 2 EA 2 EA
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40

33

31

27

28

34

35

37

38

32

39

36

29

30

48

Blower/Gas Valve Assembly for 80, 100, 120
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31

28
27

32

44

42

29

41

45

38

47

30

43 35

46

34

36

33

39

Blower/Gas Valve Assembly for 150, 180
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80 100 120 150 180

51 GASKET, CONDENSATE TRAP 430105 1 EA 1 EA 1 EA 1 EA 1 EA

52 CONDENSATE TRAP BRACKET 430106 1 EA 1 EA 1 EA 1 EA 1 EA

53 CONDENSATE TRAP (INCLUDES 53A) 430100 1 EA 1 EA 1 EA 1 EA 1 EA

53A CONDENSATE TRAP BALL 430101 1 EA 1 EA 1 EA 1 EA 1 EA

54 SILCONE TUBING (3/16” ID) 430061 1 EA 1 EA 1 EA 1 EA 1 EA

55 3/16” HOSE BARB FITTING 430065 1 EA 1 EA 1 EA 1 EA 1 EA

56 10-32 HEX FLANGE NUT 900248 1 EA 1 EA 1 EA 1 EA 1 EA

�� SILCONE TUBING (3/16” ID) 430062 1 EA 1 EA 1 EA 1 EA 1 EA

58 SUMP PRESSURE SWITCH 430109 1 EA 1 EA 1 EA 1 EA 1 EA

59 SILCONE TUBING (3/4” ID) 430063 1 EA 1 EA 1 EA 1 EA 1 EA

65 GASKET, SHORT, VESTIBULE FRAME 430400 2 EA 2 EA 2 EA 2 EA 2 EA 

66 GASKET, LONG, VESTIBULE FRAME/CONTROL PANEL 430402 2 EA 2 EA 2 EA 2 EA 2 EA 

K� 5/16 OD x 1/4” SPACER 960054 8 EA 8 EA 8 EA 8 EA 8 EA

68 GASKET, LOW VOLTAGE PCB 430404 1 EA 1 EA 1 EA 1 EA 1 EA

69 LOW VOLTAGE PRINTED CIRCUIT BOARD 3503042 1 EA 1 EA 1 EA 1 EA 1 EA

�J GASKET, LINE VOLTAGE PCB 430406 1 EA 1 EA 1 EA 1 EA 1 EA

�# LINE VOLTAGE PRINTED CIRCUIT BOARD 3503043 1 EA 1 EA 1 EA 1 EA 1 EA

�+ PCB INSULATOR 430408 1 EA 1 EA 1 EA 1 EA 1 EA

�� #8-18 x 3/4” SCREW 900249 8 EA 8 EA 8 EA 8 EA 8 EA

�� #8-18 X 1/2” SELF TAPPING SCREW 900250 1 EA 1 EA 1 EA 1 EA 1 EA

�� TRANSFORMER 3502430 1 EA 1 EA 1 EA 1 EA 1 EA

�K �"���_������@#J���"������"�$�"����$ 433022 1 EA 1 EA 1 EA 1 EA 1 EA

�� THUMB SCREW, 8-32 x 13/32” 900251 2 EA 2 EA 2 EA 2 EA 2 EA 

�� GASKET, WIRE PARTITION 430412 4 EA 4 EA 4 EA 4 EA 4 EA 

�@ #8-18 x 1/2” SELF TAPPING SCREW 900250 8 EA 8 EA 8 EA 8 EA 8 EA

80 PROGAMMED DISPLAY KIT 433060 1 EA 1 EA 1 EA 1 EA 1 EA

81 8-18 x 1/2” SELF TAPPING SCREW 900250 6 EA 6 EA 6 EA 6 EA 6 EA

82 CONTROL PANEL GASKET 430415 4 EA 4 EA 4 EA 4 EA 4 EA

83 GASKET, CABLE HOLDER 430416 3 EA 3 EA 3 EA 3 EA 3 EA

* CABLE HOLDER ANCHOR MOUNT 430339 3 EA 3 EA 3 EA 3 EA 3 EA

* NOT SHOWN
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80 100 120 150 180

85 BASE-REAR PANEL 1 EA 430303 430303 430303 430304 430304

86 BOTTOM SECURING BRACKET 430420 1 EA 1 EA 1 EA 1 EA 1 EA

�� HANGING BRACKET, BOILER 430435 1 EA 1 EA 1 EA 1 EA 1 EA

88 1/4-20 X 1/2” CAP SCREW @JJ�+J 4 EA 4 EA 4 EA 4 EA 4 EA

89 1/4-20 LOCKNUT @JJ�+# 4 EA 4 EA 4 EA 4 EA 4 EA

90 HANGING BRACKET, WALL 430410 1 EA 1 EA 1 EA 1 EA 1 EA

91 5/16 X 2” LAG SCREW @JJ�KJ 4 EA 4 EA 4 EA 4 EA 4 EA

* 5/16” FLAT WASHER 900102 4 EA 4 EA 4 EA 4 EA 4 EA

92 AIR INTAKE SHIELD BRACKET 430302 1 EA 1 EA 1 EA 1 EA 1 EA

93 TOP PANEL 1 EA 430323 430323 430323 430324 430324

94 3” PVC INTAKE COUPLING WITH LOCKNUT 430800 1 EA 1 EA 1 EA 1 EA 1 EA

95 VENT ADAPTER 430801 1 EA 1 EA 1 EA 1 EA 1 EA

* VENT ADAPTER GASKET 430802 1 EA 1 EA 1 EA 1 EA 1 EA

96 #8-18 X 1/2” SCREW 900256 3 EA 3 EA 3 EA 3 EA 3 EA

@� CONTROL HINGE BRACKET 430332 2 EA 2 EA 2 EA 2 EA 2 EA

98 HINGE PIN 430333 2 EA 2 EA 2 EA 2 EA 2 EA

99 LEFT SIDE PANEL 1 EA 430301 430301 430301 4303015 4303015

100 ACCESS PANEL GASKET 430306 1 EA 1 EA 1 EA 1 EA 1 EA

101 ACCESS PANEL 430305 1 EA 1 EA 1 EA 1 EA 1 EA

102 RIGHT SIDE PANEL 1 EA 430300 430300 430300 4303005 4303005

103 VESTIBULE FRAME 430331 1 EA 1 EA 1 EA 1 EA 1 EA 

104 WIRING ENCLOSURE COVER 430334 1 EA 1 EA 1 EA 1 EA 1 EA

105 CONTROL PANEL 430330 1 EA 1 EA 1 EA 1 EA 1 EA

106 DISPLAY MOUNTING BRACKET ��J��� 1 EA 1 EA 1 EA 1 EA 1 EA

#J� WIRE COVER BRACKET 430338 2 EA 2 EA 2 EA 2 EA 2 EA 

108 FRONT PANEL 430313 1 EA  1 EA 1 EA 1 EA 1 EA

109 PHANTOM LOGO PLATE 430050 1 EA 1 EA 1 EA 1 EA 1 EA

115 1”NPT X 2-1/2” NIPPLE 950123 1 EA 1 EA 1 EA 1 EA 1 EA

116 1” NPT TEE 950111 1 EA 1 EA 1 EA 1 EA 1 EA

##� 3/4” NPT BOILER DRAIN VALVE 95-041 1 EA 1 EA 1 EA 1 EA 1 EA

118 1”NPT x 2” NIPPLE 950122 1 EA 1 EA 1 EA 1 EA 1 EA

119 1” NPT TEE WITH SIDE OUTLET 950112 1 EA 1 EA 1 EA 1 EA 1 EA

120 1” x 1/4” NPT HEX REDUCING BUSHING 950115 1 EA 1 EA 1 EA 1 EA 1 EA

121 TEMPERATURE/PRESSURE GAUGE 95-038 1 EA 1 EA 1 EA 1 EA 1 EA

122 1” x 3/4” NPT HEX  REDUCING BUSHING 950113 2 EA 2 EA 2 EA 2 EA 2 EA

123 3/4” NPT X 4” NIPPLE 950003 1 EA 1 EA 1 EA 1 EA 1 EA

124 3/4” NPT 90° ELBOW @��J�� 1 EA 1 EA 1 EA 1 EA 1 EA

125 3/4” NPT X 30” NIPPLE 950006 1 EA 1 EA 1 EA 1 EA 1 EA

126 30 psi RELIEF VALVE 95-040 1 EA 1 EA 1 EA 1 EA 1 EA

* NOT SHOWN
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80 100 120 150 180

130 3” STAINLESS STEEL RODENT SCREEN 230833 2 EA 2 EA 2 EA 2 EA 2 EA

131 3” X 30” SCHEDULE 40 CPVC PIPE 230823 1 EA 1 EA 1 EA 1 EA 1 EA

132 3” SCHEDULE 80 CPVC 90° ELBOW 230813 1 EA 1 EA 1 EA 1 EA 1 EA

133 3” PVC COUPLING 430853 1 EA 1 EA 1 EA 1 EA 1 EA

134 3” PVC  LONG SWEEP 90° ELBOW 430803 1 EA 1 EA 1 EA 1 EA 1 EA

140 LOW VOLTAGE / COMMUNICATION WIRING HARNESS 9604300 1 EA 1 EA 1 EA 1 EA 1 EA

141 HIGH VOLTAGE / IGNITOR WIRING HARNESS 9604301 1 EA 1 EA 1 EA 1 EA 1 EA

142 CONDENSATE TRAP/FLAME SENSE WIRE HARNESS 9604302 1 EA 1 EA 1 EA 1 EA 1 EA

143 CONDENSATE TRAP/GROUND WIRE HARNESS 9604303 1 EA 1 EA 1 EA 1 EA 1 EA

144 IGNITION CABLE WIRE HARNESS 9604304 1 EA 1 EA 1 EA 1 EA 1 EA

145 CIRCULATOR PIGTAIL WIRE HARNESS 9604305 1 EA 1 EA 1 EA 1 EA 1 EA 

* LWCO JUMPER 9604306 1 EA 1 EA 1 EA 1 EA 1 EA

* EXTERNAL LIMIT JUMPER @KJ��J� 1 EA 1 EA 1 EA 1 EA 1 EA

* GT02L PCB ADAPTER @KJ#��+ 1 EA 1 EA 1 EA 1 EA 1 EA

* 1.6A FUSE 9604308 1 EA 1 EA 1 EA 1 EA 1 EA

* 6.3A FUSE 9604309 1 EA 1 EA 1 EA 1 EA 1 EA

* OUTDOOR TEMPERATURE SENSOR 350082 1 EA 1 EA 1 EA 1 EA 1 EA

* USERS MANUAL 980126 1 EA 1 EA 1 EA 1 EA 1 EA

* INSTALLATION AND OPERATION MANUAL 980125 1 EA 1 EA 1 EA 1 EA 1 EA

* NOT SHOWN
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   Follow steps 1-13 below in the order they are presented. Steps applying to only one type of conversion (LP or altitude) may 
be skipped if that type of conversion is not being performed.  

1) If not already done, install the boiler in accordance with this manual, following all instructions in Part XI (Start-up and   
 Check-out) up to Step 10.

2) LP CONVERSIONS ONLY – Set the throttle to its preliminary setting for LP. To do this:

  a. Turn the throttle (Figure A.1) clockwise until it stops (several full turns).
  b. Turn throttle counter-clockwise the exact number of turns shown in Table A.2.

3) ALTITUDE CONVERSIONS ONLY – Control system must be set to permit operation at higher fan speeds than those used  
 at sea level. This is changed in the ALTITUDE  MENU (Figure A.3). To change altitude setting in control:

  a. From the home screen, press MENU
  b. From the main menu, press CONFIGURE
  c. When prompted for a password. Use the “+1” button to raise the password to 5, then press SUBMIT. If you   
   accidentally raise the password above 5, press EXIT to return to the main menu and start over. 
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  f. Press ALTITUDE. Review the WARNING screen that follows, and press ACCEPT to reach the altitude screen. 
  g. Press the altitude shown to advance to the appropriate altitude (Figure A.3).  Four altitude ranges can be selected:
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   Where the installation altitude is very close to one of these breakpoints, use the lower range.
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  i. Return to the HOME screen and verify that the appropriate altitude range (in kft) is shown in the lower right corner  
   of the screen (Fig A.3)
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 for ignition, allow to boiler to make at least four more attempts to light. If boiler still does not light, turn the throttle   
 counterclockwise in 1/8 turn increments, allowing the boiler to make at least four tries for ignition at each setting, until the  
 boiler lights.
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 Fire Hold as described in Part XI (start-up and checkout). Allow the boiler to operate for approximately 5 minutes before  
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 The boiler will also be released from manual input if the user manually navigates back to the home screen.
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 Make adjustments in increments of 1/8 to 1/4 turn and allow the boiler at least a minute to respond to each adjustment before  
 making another. In general, the CO level will be at its lowest somewhere in the CO2 range shown in this table. Consult   
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 factory if it is not possible to reduce the CO level below 200PPM air free within the range of CO2s shown for the fuel and  
 altitude at which the boiler is being used. 

8) Replace the screw cap in the vent adapter when combustion testing is complete.
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10) Verify that the gas inlet pressure is between the following shown in Table A.5 with all gas appliances (including the converted  
 boiler) both on and off.

11) LP CONVERSIONS ONLY - A sheet of yellow labels is provided in the envelope with this manual for boilers converted   
from natural to LP gas. Select the model from this sheet of labels and apply them as follows:

  a. Apply the “Rating Plate Label” adjacent to the rating plate.
  b. Apply the “Gas Valve Label” to a conspicuous area on the gas valve.
  c. Apply the “Boiler Conversion Label” to a conspicuous surface on, or adjacent to, the outer boiler jacket. Fill in the  
   date of the conversion and the name and address of the company making the conversion with a permanent marker.

12) Refer to the “Start-up and Checkout” section of the boiler installation manual and perform any checks not already completed.

13) Higher altitudes cause the boiler input and output to drop by between 0% and 2.4% per thousand feet, depending on model,  
 fuel, and altitude. Consult factory for details.      
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FIGURE A.1a:  GAS VALVE DETAIL (80MBH THRU 120MBH)

FIGURE A.1b:  GAS VALVE DETAIL (150MBH, 180MBH)

( )

TABLE A.2: STARTING NUMBER OF THROTTLE TURNS 
FOR CONVERSION TO LP GAS

MODEL # COUNTERCLOCKWISE TURNS 
(FROM FULLY CLOSED)

080 3-3/4
100 3
120 4
150 5-3/4
180 6-1/2
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Home�Screen
(Password�Access�Revoked�
When�Operator�Returns�Here)

140�����

Password�Required

�� Pressing�large�button�cycles�through�
altitude�ranges.

�� Press�SET�to�save�change
�� To�restore�original�option�before�SET�

is�pressed,�press�CANCEL�or�EXIT.

2

1

Altitude�ranges�above�2000ft�
appear�here�in�thousands�of�feet�

(2000���4500ft�shown)

Home�Screen�After�Setting�Altitude:

FIGURE A.3:  ALTITUDE CONVERSION NAVIGATION
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TABLE A.5: ACCEPTABLE GAS INLET PRESSURE RANGE

�(��
������%����(���J���@-
-K

����#�B�����:666�� :664�46:66��
���-���� +�H�=�&/�N 4.0 - 14.0

LP 11.0 - 14 11.0 - 14 

TABLE A.4: ACCEPTABLE COMBUSTION READINGS
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J%%.�"�������K

����#�B�����:666��� :664���=766��� =764���OR66��� OR64���46:66��� "���"����(���

80
���-���� '�P�=�J�R '�P�=�J�+ '�P�=�J�& '�P�=�J�& 200

LP 10.1 - 10.3 B!��C"�<O��"T 200

100
���-���� '�H�=�J�R '�H�=�J�R '�H�=�J�R '�H�=�J�R 200

LP 10.1 - 10.3 10.0 - 10.3 J�J�=�&N�+ J�'�=�&N�& 200

120
���-���� '�'�=�J�R '�'�=�J�R '�'�=�J�R '�'�=�J�R 200

LP 10.1 - 10.3 J�J�=�&N�+ J�J�=�&N�+ J�H�=�J�' 200

150
���-���� '�G�=�J�R '�G�=�J�R '�G�=�J�R '�G�=�J�R 200

LP J�P�=�&N�R J�'�=�&N�R J�'�=�&N�R J�'�=�&N�& 200

180
���-���� '�H�=�J�& '�H�=�J�& '�H�=�J�& '�H�=�J�& 200

LP J�J�=�&N�R J�J�=�&N�R J�J�=�&N�+ B!��C"�<O��"T 200
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Appendix B:  Special Requirements For Side-Wall Vented Appliances
In The Commonwealth of Massachusetts

IMPORTANT

The Commonwealth of Massachusetts requires compliance with regulation 248 CMR 4.00 and 5.00 for 
installation of side-wall vented gas appliances as follows:

(a) For all side wall horizontally vented gas fueled equipment installed in every dwelling, building or structure used 
in whole or in part for residential purposes, including those owned or operated by the Commonwealth and where the 
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1. INSTALLATION OF CARBON MONOXIDE DETECTORS. At the time of installation of the side wall horizon-
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detector with an alarm is installed on each additional level of the dwelling, building or structure served by the side 
wall horizontal vented gas fueled equipment. It shall be the responsibility of the property owner to secure the ser-
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 a. In the event that the side wall horizontally vented gas fueled equipment is installed in a crawl space or an  
 attic, the hard wired carbon monoxide detector with alarm and battery back-up may be installed on the next   
� �&]�������

����)���
 b. In the event that the requirements of this subdivision can not be met at the time of completion of installation,  
 the owner shall have a period of thirty (30) days to comply with the above requirements; provided, however,  
 that during said thirty (30) day period, a battery operated carbon monoxide detector with an alarm shall be   
 installed.

2. APPROVED CARBON MONOXIDE DETECTORS. Each carbon monoxide detector as required in accordance 
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a minimum height of eight (8) feet above grade directly in line with the exhaust vent terminal for the horizontally 
vented gas fueled heating appliance or equipment. The sign shall read, in print size no less than one-half (1/2) inch 
in size, “GAS VENT DIRECTLY BELOW. KEEP CLEAR OF ALL OBSTRUCTIONS”.

4. INSPECTION. The state or local gas inspector of the side wall horizontally vented gas fueled equipment shall 
not approve the installation unless, upon inspection, the inspector observes carbon monoxide detectors and signage 
installed in accordance with the provisions of 248 CMR 5.08(2)(a)1 through 4. 

(b) EXEMPTIONS: The following equipment is exempt from 248 CMR 5.08(2)(a)1 through 4: 

 1. The equipment listed in Chapter 10 entitled “Equipment Not Required To Be Vented” in the most current edi- 
 tion of NFPA 54 as adopted by the Board; and 

 2. Product Approved side wall horizontally vented gas fueled equipment installed in a room or structure sepa- 
 rate from the dwelling, building or structure used in whole or in part for residential purposes.

{�|�����`��$���������������$����������������$����$�������$�����"�������_��������
manufacturer of Product Approved side wall horizontally vented gas equipment provides a venting system design or 
venting system components with the equipment, the instructions provided by the manufacturer for installation of the 
equipment and the venting system shall include:
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 1. Detailed instructions for the installation of the venting system design or the venting system components; and

 2. A complete parts list for the venting system design or venting system. 
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the manufacturer of a Product Approved side wall horizontally vented gas fueled equipment does not provide the 
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by the manufacturer:

 1. The referenced “special venting system” instructions shall be included with the appliance or equipment    
installation instructions; and 

 2. 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. 

(e) A copy of all installation instructions for all Product Approved side wall horizontally vented gas fueled equip-
ment, 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.
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