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 WARNING
If the information in this manual is not 

injury or loss of life.

Do not store or use gasoline or other 

WHAT TO DO IF YOU SMELL GAS

• Do not touch any electrical switch; do not 

instructions.

 AVERTISSEMENT

QUE FAIRE SI VOUS SENTEZ UNE ODEUR DE GAZ:

fournisseur.

FOR YOUR SAFETY: This product must be installed and serviced by a professional service technician, 

measure of safety, Laars strongly recommends installation of suitable Carbon Monoxide detectors in the 

Hydronic Boiler
Model BWCH

Water Heater
Model BWCV

Sizes 500-2000

Copper Brute II 
includes Low Temp Copper Brute ll 

™



Page 2  BRADFORD WHITE CORP.

TABLE OF CONTENTS
SECTION 1  General Information ............................4
1.A Introduction ............................................................... 4
1.B Warranty ................................................................... 5

 ......................... 5
 ............................................................... 6

1.E Locating the Appliance ............................................. 7
 

 ...................................... 7
 

 .......................................... 7
 

 ........... 8
 ........................................................... 8 

 .............9
 ......................................................... 9

 ..................................... 9
 .............................................. 9

2.B Venting.................................................................... 10
 ...................................................... 10

2.B.2 Category I Vent ....................................................... 10
 ......................................11

2.B.4 Category III Vent ..................................................... 13
 ............. 13

 .......................................... 13
......................... 15

 ............................................. 15
 ............................ 15

 ................................. 15
 ............................ 16 

 .....................17
 ........................................... 17 

SECTION 4   Water Connections BOILER  
            or WATER HEATER ................18

4.A Boiler ..................................................................... 18
 

 .......................... 18
 ............................... 18

 ........................ 18
 

 .............. 18
 .................................... 19

 ......................................... 22
4.B Water Heaters ....................................................... 24

 .................... 24
 ............... 25

 ............ 25
 

 ............................. 25

 ........................ 25
 ............................. 30

SECTION 5   Electrical Connections .....................31
 .............................................. 31

 ....................................... 31
............................................................. 31
 ........................................................... 31

 ............................................... 31
 ........................................... 32

 ....................................... 32
................................................ 32

 ..................................................... 32
.................................. 32

..................................... 32
 ............................................. 32

 ................................................. 33
 ............................................ 33

 ........................................................... 33
 ..................................................... 34

 ............... 34
5.C.2.d 24VAC .................................................................... 34

 ................................. 35
 ...................................................... 36
 ...................................................... 38 

 ........40
6.A The Home Screen ................................................. 40

................................. 40
 ..................................... 41

 ................ 42
............................................... 43

6.D Quick Start   .......................................................... 44
 ............................................................... 44

 .......................................................... 44
 .......................................................... 44
 .......................................................... 45

 ....................................................... 45
 ................................... 45

..................................................... 46
 ........................................................... 46

 ......................................47
 ................................................................ 47

 ............................................................. 47
 ................................................. 50

 ............................................................. 50
 .......................................................... 51

 ....................................................... 51



Page 3COPPER BRUTE II (500 - 2000)  INSTALLATION AND OPERATING INSTRUCTIONS

6.E.5 Cascade  ........................................................... 53
................................................ 53

.................................................. 54
 ........................................................... 55

 ........................................................ 56
 .................................................. 56

 ............................................ 57
 .................................................... 57

 ................................................................... 58
 ............................................................. 58
 ........................................................... 59

 ................................................................. 59
 .................................. 60

 ................................................ 61
 ..................................... 62

6.E.11 Miscellaneous Features  ................................. 62
 ............... 62

..................................................... 63
 ....................................................... 63
....................................................... 63

............................................................... 64
 ....................................... 65

 ..................................................... 65
 ...................................................................... 65

6.F Service Screens .................................................... 66
 ..................................................................... 66

.................................... 66
............................................................... 67

 ...................................................... 67
 .................................................................... 68
 .................................................................... 68

 ......................................................... 68
6.G Messages and USB .............................................. 68
6.G.1 Messages ............................................................... 68

 ................................................... 69
6.H Active Demands.................................................... 70
6.I The Navigation Bar ............................................... 70
6.J Date and Time Display Area ................................ 70

SECTION 7   Sequence of Operation  ...................71
 ................................ 71 

 .......................................... 71
 ......................... 72

 

SECTION 8  Burner Set Up ....................................73
 .......................... 73

 .................. 73 

SECTION 9   Maintenance ......................................75
 .............................................. 75

 75
 ................................................................... 75

........................................................................ 75
 ............................................................. 75

 ............................ 75
........................ 76

 ................................................................ 76
 .................................................................... 77

 ...................................................... 77
 ............................................................ 77

 ................................................................... 77
 ............................................................ 77

.............................................. 77

SECTION 10   Trouble Shooting ............................78
 ................................................ 78

 ..................... 79
 ........................................... 79

 ............................... 79
 .......................................... 79

 ..................... 80
 ................................................... 82

 ................ 82
 ...... 86

 ............................................. 90
 .................................. 92

SECTION 11   Replacement Parts .........................94
 ................................................ 94

................................................................. 94
 .................................................. 100

(continued)



Page 4  BRADFORD WHITE CORP.

 WARNING

heater must

 

 AVERTISSEMENT

Au 

SECTION 1 General Information

USING THIS MANUAL – Because the 
Copper Brute ll Boilers and Copper Brute ll Water 
Heaters are identical appliances, with the exception 
of materials of manufacture, labels and ultimate 
use application, this manual provides information 
for the proper installation, operation and 
maintenance of both products. Where differences 
exist between the application of the appliances and 
their operation, the sections pertinent to only one 

In the Commonwealth of Massachusetts, this 
appliance must be installed by a licensed plumber or 

1.A Introduction
This manual provides information necessary 

for the installation, operation, and maintenance of 
Bradford White Copper Brute ll appliances (including 

All application and installation procedures 
should be reviewed completely before proceeding 

factory, or local factory representative, with any issues 

has shown that most operating issues are caused by 

The Copper Brute ll appliance is protected 

All installations must be made in accordance with:

applicable local codes as required by the Authorities 
Having Jurisdiction (AHJ), or

All electrical wiring is to be done in accordance with:

applicable local codes as required by the AHJ, or

This appliance must be electrically grounded in
accordance with the applicable codes and standards
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1.B Warranty

Bradford White’ appliances are covered by 

warranty registration at www.BradfordWhite.com
All warranty claims must be made to an authorized 

Bradford White representative, directly to Customer 
www.BradfordWhite.com

Claims must include the serial number and model 
number (this information can be found on the rating 

1.C 

immediately upon delivery, and advise the carrier of 

responsible for shortages and damage to the shipment 

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

 B W C       A C  3

 B W C

H -
V - 

 

 0   5   0   0
 0   7   5   0

1   0   0   0
 1   2   5   0
 1   5   0   0
 1   7   5   0
 2   0   0   0
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REV

B -

C -

 

N -

 
 

X -
J -  

X -
H -  

 

N -  
 

S -  
 

C -  
 

B -  
 

D -  
 

2 -

5 -following information describes the model number 

Model Character Designation

1-3 Model Series Designation

4 Usage

5-8 Size

9 Fuel

 P = Propane
10 Altitude

11 Location

12 Firing Mode

14 Heat Exchanger
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Figure 1. Dimensional Data.

*
kg

500 640 290
750 735 333
1000 830 376
1250 925 420
1500 1020 463
1750 1115 506
2000 1210 549

* 34 to 91 kg
 

ØØ

A B C H
Air

W*

33½ 85 15¾ 40 5¾ 15 29¾ 76 33¾ 86 7¾ 20 8¾ 22 46 117 6 15 8 20 6 15

45½ 116 21¾ 55 5¾ 15 29¾ 76 33¾ 86 7¾ 20 8¾ 22 58 147 8 20 10 25 8 20

57½ 146 28¾ 73 5¾ 15 29¾ 76 33¾ 86 7¾ 20 7 18 70 178 8 20 10 25 8 20

68 172 34 86 101 8 26 30¾ 78 311 8 79 8¾ 22 8¾ 22 80 203 12 30 12 30 10 25

78½ 199 39¾ 101 101 8 26 30¾ 78 311 8 79 8¾ 22 8¾ 22 91 231 12 30 12 30 10 25

89 226 44½ 113 101 8 26 30¾ 78 311 8 79 8¾ 22 8¾ 22 101 256 12 30 14 36 12 30

99½ 253 49¾ 126 101 8 26 30¾ 78 311 8 79 8¾ 22 8¾ 22 112 284 12 30 14 36 12 30

inches cm

1.D Dimensions

*

*
kg

500 640 290
750 735 333
1000 830 376
1250 925 420
1500 1020 463
1750 1115 506
2000 1210 549

34 to 91 kg

ØØ

1.D Dimensions
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1.E 
The appliance should be located to provide 

It should not be located in an area where leakage of 
any connections will result in damage to the area 

When such a location is not available, it is 
recommended that a suitable drain pan, adequately 

. 
Copper Brute ll Boilers or Water Heaters must 
never be installed on carpeting. The location for the 
appliance should be chosen with regard to the vent 

installed such that the gas ignition system components 

during operation and service (circulator replacement, 

Copper Brute ll must be located as close as practical 

or combustion air terminal terminate through a wall, 
and there is potential for snow accumulation in the 
local area, both terminals should be installed at an 

The dimensions and requirements that are shown 
in should be met when choosing the locations 

 

1.F 

If the appliance must be installed with longer 
piping runs, then larger diameter pipe or tubing shall 

1.G 

If the appliance must be installed with longer 

  in. cm in. cm in. cm ft. m  
 500 8 20 6 15 6 15 50 15 3 CA001401 CA20260701
 750 10 25 8 20 8 20 50 15 3 CA001402 CA20260703
 1000 10 25 8 20 8 20 50 15 3 CA001402 CA20260703
 1250 12 30 10 25 12 30 50 15 3 CA001405 CA20260706
 1500 12 30 10 25 12 30 50 15 3 CA001405 CA20260706
 1750 14 36 12 30 12 30 50 15 3 CA001404 CA20260706
 2000 14 36 12 30 12 30 50 15 3 CA001404 CA20260706

  inches cm inches cm
1 2.5 24 61
1 2.5 24 61
1 2.5 12 30
1 2.5   12**  30**

 Front 1 2.5 36 91
 Vertical

6* 15.2*
 Vent

 

Clearances.
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1.H 
Horizontal Vent/Ducted Air Distance 
From Outside Wall 

and vent properly when the following guidelines for 
horizontal air and vent are followed (see Table 1 on 

NOTE:

NOTE:

The air intake terminal must be installed high 
enough to avoid blockage from snow, leaves and 

All units are shipped with an Installation Kit which 
 

 

1.I Installation Kit

Figure 2. 

1
2

3

4

5

6

7

8 9

10
11
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SQUARE INCHES SQUARE CM
 500 125 807
 750 188 1213
 1000 250 1613
 1250 313 2020
 1500 375 2420
 1750 438 2826
 2000 500 3226

Note:

 

with the outdoors, or when communicating to the 
outdoors through vertical ducts, each opening shall 

the outdoors through horizontal ducts, each opening 
shall have a minimum free area of not less than 

Method 2

communicate with the outdoors or shall communicate 
through a vertical or horizontal duct to the outdoors 
or spaces that directly communicate with the outdoors 
and shall have a minimum free area of 1 square inch 

opening must not be less than the sum of the areas of 

ventilation air are acceptable, providing they conform 
to the requirements in the applicable codes listed 

In Canada, consult local building and safety 

 

2.A.2 
The combustion air can be taken through the 

SECTION 2 Venting and 
 

2.A 
Copper Brute ll boilers and water heaters must 

have provisions for combustion and ventilation air 

Installation Codes, or applicable provisions of the 

A Copper Brute ll appliance may receive 
combustion air from the space in which it is installed, 

 

2.A.1 

requirements specify that the space shall communicate 

the same cross-sectional area as the free area of the 

Method 1: Two permanent openings, one 

openings shall communicate directly, or by ducts, 
with the outdoors or spaces that freely communicate 

WARNING

 AVERTISSEMENT
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Figure 3. 

it must be taken from out-of-doors by means of the 

an elbow arrangement must be used to prevent entry of 

the combustion air intake (see Table 1) for appropriate 

The connection for the intake air pipe is on the 

venting and combustion air ducting attached to the top 

In addition to air needed for combustion, air 
shall also be supplied for ventilation, including all air 
required for comfort and proper working conditions 

percent of its input rating to the room, but other heat 
 

 
 

 

2.B Venting
2.B.1 Vent Categories

it may be considered a Category I or a Category III 

a Copper Brute ll’s vertical vent system may be 

I vent system, and includes rules and tables to size 

vent system does not satisfy the criteria for Category I 

All Copper Brute ll vent systems which discharge 
horizontally (without the use of a power venter) are 

2.B.2 Category I Vent
When vented as a category I appliance, the 

system must be sized and installed for a Category I 

if multiple units are vented into the same vertical 
vent, a barometric damper must be installed on each 

If using a power venter for any type of Category 
I venting, the draft should be set between (negative) 
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2.B.3 Common Venting Systems
Copper Brute ll units are Category I fan-assisted 

when vented vertically and adhering to all applicable 

vented into a common horizontal Cat III vent system 

III), unless a properly sized vent fan is used, and the 
common vent system is properly designed by the 

common venting Copper Brute ll fan-assisted unit 
with other appliances through one shared vertical duct 

the common vent is blocked, it is possible, especially 
for fan-assisted devices, to vent backwards through 
non-operating appliances sharing the vent, allowing 

If the appliances are allowed to operate in this 
condition, serious injury or death may occur.

 WARNING

 

 AVERTISSEMENT

It is for this reason that, in addition to 
following proper vent sizing, construction and safety 

well as all applicable local codes, it is required that 
installers provide some means to prevent operation 

blocked vent safety system be employed such that if 

stack spill or backpressure indicating a blocked vent 

condition, that all appliances attached to the vent be 

the Copper Brute ll is equipped with a blocked vent 

safety switch has only been designed and tested to be 
effective in installations where the Copper Brute ll 

installed in all enclosed spaces containing combustion 

how a blocked vent safety system should be connected 
to a Bradford White product, please call Applications 

instructions on all appliances to be common vented 
for instructions, warnings, restrictions and safety 

connected to a common vent cannot be assured, 

living spaces, common venting should not be applied, 
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  U.S. Installations (see note 1) Canadian Installations (see note 2)
A =  
 
B =  
 
C = 
D =  

 
 

E = 
F = 
G = 
H =  

I = 
J =  
  
 
K =  

    
   
L =  

 
 

 
 

 

M =  

Notes:

 

 

Figure 4. 
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2.B.4 Category III Vent
When the Copper Brute ll is vented with horizontal 

discharge, it must be installed per this installation 
manual and the venting system manufacturer’s 

as required in the venting system manufacturer’s 

venting system must be supported to prevent sagging 
and may not have any low sections that could trap 

 
 The unit must not support the weight of the vent 

L’appareil ne doit pas supporter le poids de la 
gaine d’évent. Les parties horizontales doivent être 
installées avec une pente de 2 cm/m (1/4 inch par pied) 
descendant de l’appareil vers la sortie de l’évent. 

appliances with condensing vents are not 
permitted to terminate above a public walkway, 
or over an area where condensate or vapor could 

enter the building through doors, windows, 

possible, locations under windows or near doors 

terminal must be higher than the minimum shown 

not settle on building surfaces or other nearby 

combustion air from an intake terminal located 
on the same wall, locate the vent terminal at least 

air terminal, and locate the vent terminal at least 

  
 
 

 

 WARNING

 

2.C 
Terminals

2.C.1 Side Wall Vent Terminal
The appropriate Bradford White side wall vent 

hood must be used, and is listed in the installation and 

installing the vent piping through the building wall, 

when installing the terminal:

 WARNING

 AVERTISSEMENT

From Massachusetts Rules and  
Regulations 248 CMR 5.08: 

(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 side wall exhaust vent 
termination is less than seven (7) feet above 

including but not limited to decks and 
porches, the following requirements shall be 
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 At the time of installation of the side wall 
horizontal vented gas fueled equipment, the 

shall observe that a battery operated or hard-

installed on each additional level of the dwelling, 
building or structure served by the side wall 

the responsibility of the property owner to secure 

gas fueled equipment is installed in a crawl space 

detector with alarm and battery back-up may be 

subdivision cannot be met at the time of 
completion of installation, the owner shall have a 

accordance with the above provisions shall comply 

building at a minimum height of eight (8) feet 

terminal for the horizontally vented gas fueled 

read, in print size no less than one-half (½) inch 

 The state or local gas inspector of the side wall 
horizontally vented gas fueled equipment shall not 
approve the installation unless, upon inspection, 

and signage installed in accordance with the 

fueled equipment installed in a room or structure 
separate from the dwelling, building or structure 

(c) MANUFACTURER REQUIREMENTS – 
GAS EQUIPMENT VENTING SYSTEM 
PROVIDED. When the 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 

venting system design or the venting system 

(d) MANUFACTURER REQUIREMENTS – GAS 
EQUIPMENT VENTING SYSTEM NOT 
PROVIDED. When the manufacturer of a 
Product Approved side wall horizontally vented 
gas fueled equipment does not provide the parts 

venting systems”, the following requirements 

instructions shall be included with the appliance or 

Approved by the Board, and the instructions for 
that system shall include a parts list and detailed 

(e) A copy of all installation instructions for all 
Product Approved side wall horizontally vented 
gas fueled equipment, all venting instructions, 
all parts lists for venting instructions, and/or all 
venting design instructions shall remain with the 
appliance or equipment at the completion of the 
installation.
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2.C.2 
The Bradford White side wall combustion air 

terminal (listed in Table 1) must be used when the 
unit takes its combustion air through a duct from a 

terminal:

determine it should be higher, depending upon 

air terminal, and locate the vent terminal at 

2.C.3 Vertical Vent Terminal
When the unit is vented through the roof, the 

air is taken from the roof, the combustion air 

2.C.4 
When combustion air is taken from the roof, 

must be used to prevent entry of rain water (see 

it penetrates the roof, and high enough above the 

the vent terminates on the roof, the combustion air 

2.D Common Vent Test — Boilers

a common venting system, the common venting 
system is likely to be too large for proper venting of 

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 

size and horizontal pitch and determine there is 
no blockage or restriction, leakage, corrosion and 

and windows and all doors between the space in 
which the appliances remaining connected to the 
common venting system are located and other 

and any appliance not connected to the common 

remaining connected to the common venting 
system properly vents when tested as outlined 

system should be corrected so that the installation 

venting system, the common venting system 
should be resized to approach the minimum size 

Lorsqu’une chaudière existante est déconnectée du 
réseau d’évents commun, ce réseau d’évents commun 
devient probablement trop grand pour les appareils qui 
lui restent connectés. Lorsqu’une chaudière existante 
est retirée, les étapes suivantes doivent être accomplies 
pour chaque appareil qui reste connecté au réseau 
d’évents commun utilisé, alors que les autres appareils 
qui sont encore connectés au réseau commun d’évents 
ne sont pas en fonctionnement.:
1. Sceller toutes les ouvertures non utilisées du 
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 500 20254703 D2007900
 750 20254705 D2008000
 1000 20254705 D2008000
 1250 D2007700 D2008200
 1500 D2007700 D2008200
 1750 D2007800 D2008200
 2000 D2007800 D2008200

Vent Terminals for Outdoor Units.

2.E Vent Terminals for Outdoor Units

combustion air openings must be covered with proper 
terminals to prevent rain, snow and other objects from 

If local codes allow, outdoor installations may 
use 1' of appropriately sized galvanized single wall 

with the opening facing down, may be used on the 

the appearance of the vent is objectionable, the low 

to cover the vent and combustion air openings are 

système d'évacuation.
2. Inspecter de façon visuelle le système 

d'évacuation pour déterminer la grosseur et 
l'inclinaison horizontale qui conviennent et 
s'assurer que le système est exempt d'obstruction, 
d'étranglement, de fuite, de corrosion et autres 
défaillances qui pourraient présenter des risques.

3. Dans la mesure du possible, fermer toutes les 
portes et les fenêtres du bâtiment et toutes les 
portes entre l'espace où les appareils toujours 
raccordés au système d'évacuation sont installés 
et les autres espaces du bâtiment. Mettre en 
marche les sécheuses, tous les appareils non 
raccordés au système d'évacuation common 
et tous les ventilateurs d'extraction comme 
les hottes de cuisinière et les ventilateurs des 
salles de bain. S'assurer que ces ventilateurs 
fonctionnent à la vitesse maximale. Ne pas faire 
fonctionner les ventilateurs d'été. Fermer les 
registres des cheminées.

4. Mettre l'appareil inspecté en marche. Suivre les 
instructions d'allumage. Réegler le thermostat de 
façon continue.

5. Faire fonctionner le brûleur principal pendant 
5 min ensuite, déterminer si le coupe-tirage 
déborde à l'ouverture de décharge. Utiliser la 

fumée d'une cigarette, d'un cigare ou d'une pipe.
6. Une fois qu'il a été déterminé, selon la méthode 

indiquée ci-dessus, que chaque appareil 
raccordé au système d'évacuation est mis à l'air 
libre de façon adéquate. Remettre les portes 
et les fenêtres, les ventilateurs, les registres de 
cheminées et les appareils au gaz à leur position 
originale.

7. Tout mauvais fonctionnement du système 
d'évacuation commun devrait être corrigé 
de façon que l'installation soit conforme au 
National Fuel Gas Code, ANSI Z223.1/NFPA 
54 et (ou) aux codes d'installation CSA-B149.1. 
Si la grosseur d'une section du système devrait 

respecter les valeurs minimales des tableaux 
pertinents de l'appendice F du National Fuel Gas 
Code, ANSI Z223.1/NFPA 54 et (ou) les codes 
d'installation CSA-B149.1

 WARNING

 

  AVERTISSEMENT
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DISTANCE FROM GAS METER
OR LAST STAGE REGULATOR

500 natural 3.8cm 5.1cm 5.1cm
2.5cm 3.8cm 3.8cm

750 natural 5.1cm 5.1cm 6.4cm
3.8cm 3.8cm 5.1cm

1000 natural 5.1cm 6.4cm 7.6cm
3.8cm 5.1cm 6.4cm

1250 natural 6.4cm 6.4cm 7.6cm
5.1cm 5.1cm 6.4cm

1500 natural 6.4cm 7.6cm 7.6cm
5.1cm 6.4cm 6.4cm

1750 natural 6.4cm 7.6cm 7.6cm
5.1cm 6.4cm 6.4cm

2000 natural 7.6cm 7.6cm 8.9cm
6.4cm 6.4cm 7.6cm

Notes:

.

SECTION 3 

3.A 

The Copper Brute ll’s gas train allows the user to 
pipe the gas from either the right side or the left side 

If desired, the manual valve on the left side of the gas 
train may be moved to the right side, and the cap on 

Brute ll appliances are equipped to operate at 

Brute ll appliances may be adjusted to operate 

reduced if the heating value of the gas supply is 

must be disconnected from the gas supply piping 
during any pressure testing of that system at test 

system by closing its individual manual shutoff 
valve during any pressure testing of the gas 
supply piping system at test pressures equal to or 

NOTE
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control valves or other automatic means to prevent 
gravity circulation of the boiler water during the 

A boiler installed above radiation level, or as 
required by the authority having jurisdiction, must be 
provided with a low water cutoff device either as a part 

 

4.A.3 
A hydronic heating (closed loop) application 

headloss shown is for the heater only, and the user 
will need to add the headloss of the system piping to 

The minimum inlet water temperature for the 

SECTION 4  Water Connections —  
BOILER or  
WATER HEATER 

4.A Boiler
4.A.1  

NOTE: 

Hot water piping should be supported by suitable 

copper pipe, consideration should be given to the type 

through the system resulting from the piping sliding in 

to a drain or in a manner to prevent injury in the event 

Components required by local codes must be properly 

 the recommended location of the 

a location for the additional sensor shipped with the 

 

4.A.2 

NOTE: 

The boiler piping system of a hot water heating 
boiler connected to heating coils located in air 

 

4.A.4  

Boilers 

size piping (same size as boiler outlet), with a normal 

primary-secondary system, such that the boiler’s pump 

The minimum inlet water temperature to the 

in the Copper Brute ll does not see water that is less 
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  20°F 25°F 30°F 35°F
  
  
 500 43 1.7 34 1.1 28 0.9 24 0.7
 750 64 3.3 51 2.3 43 1.7 36 1.2
 1000 85 5.0 68 3.6 57 3.1 49 2.2
 1250 106 8.1 85 6.1 71 4.7 61 3.4
 1500 128 10.0 102 7.2 85 5.5 73 4.2
 1750 N/R N/R 119 10.5 99 8.4 85 5.8
 2000 N/R N/R 136 12.5 113 10.4 97 8.3

  11°C 14°C 17°C 19°C
 SIZE 
  lpm m lpm m lpm m lpm m
 500 161 0.5 129 0.3 107 0.3 92 0.2
 750 241 1.0 193 0.7 161 0.5 138 0.4
 1000 321 1.5 257 1.1 214 0.9 184 0.7
 1250 401 2.5 322 1.9 269 1.4 231 1.0
 1500 483 3.0 386 2.2 322 1.7 276 1.3

 
Notes:

 Table 8
through the boiler and the temperature difference (rise) 

will enable the user to test the boiler for proper water 

a portion of the hot water from the boiler outlet to the 

system will vary, depending on the return water 

4.A.5 
Boiler installations are not recommended in 

the hydronic system provided that the concentration 

of system components, activation of safety devices, 
Any time a 

boiler is subjected to freezing conditions, and the 

to circulate, there is a risk of freezing in the boiler 
or in the pipes in the system. When water freezes, 

system, or damage to the boiler, which could result in 
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Figure 5. 

PRIMARY/SECONDARY MANDITORY FOR ALL
VARIABLE FLOW SYSTEMS

INSTALL AIR VENTS AT HIGH POINTS IN SYSTEM

PIPING & SIZING OF EXPANSION TANK
PER TANK MANUFACTURER'S INSTRUCTIONS
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Figure 7. 

PRIMARY/SECONDARY MANDITORY FOR ALL
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SYSTEM
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Figure 6. 
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SYSTEM PUMP

MAKE-UP
COLD WATER

SUPPLY

SYSTEM

PUMP LOCATION FOR
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Figure 8. 

4.A.6 Filling the Boiler System 

pressure switch on pumping system to provide a 

make-up water line, adjust the pressure regulator 

high points in the piping throughout the system, 
unless automatic air bleeders are provided at such 

check 

If debris is present, clean out to ensure proper 
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DIMENSION "C" (COMMON PIPING) TO BE FOUR
PIPE DIAMETERS, MAX. (NO ELBOWS OR VALVES)

BOILER CIRCUIT PIPING MUST BE EQUAL
TO BOILER WATER CONNECTION SIZE

BOILER CIRC. PUMP SIZED FOR FLOW THROUGH BOILER
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A
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ADJUSTMENT PROCEDURE TO MAINTAIN
120°F INLET TEMP:
1. Turn on boiler and open valves A & B.
2. After steady-state operation, if T1 is less than

120°F, slowly close valve B until T1 climbs to
120°F.

3. If T1 is greater than 120°F, slowly close valve
A until T1 drops to 120°F.

4. Check after system operating temperature has
stabilized. Make final adjustments.

Figure 9. 

system full of water and under normal operating units and high points in the system piping, as 

pressure reducing valve for sediment or debris 

indicated above the boiler insures that water is at 
the highest point in the circulating loop, then the 
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manufacturer’s instructions as to whether the 

shut off the manual gas valve, and call the unit 

time, the main gas terminals will be energized, 

again, open the manual gas valve and allow the 

manual gas valve and ensure that power to the 

  WARNING

 

 
 

4.B Water Heaters
4.B.1 

Hot water piping should be supported by suitable 

copper pipe, consideration should be given to the type 

through the system resulting from the piping sliding in 

The Copper Brute ll can be used with several 

pump draws water from the storage tank and pumps 

sized piping (same size as boiler outlet) and a normal 

a pump-mounted unit matches the water quality of the 

such that any discharge from the relief valve will be 
conducted to a suitable place for disposal when relief 

ll is shipped with an additional sensor that can be used 
the storage tank, in lieu of a separate tank thermostat, 
or for more full-featured domestic water heating 

The minimum inlet water temperature for a 

The minimum inlet water temperature for the 

system on the Copper Brute ll will ensure that the 
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4.B.2 
Heater

If the Copper Brute ll water heater is installed 
in a closed water supply system, such as one having a 

relief valve may discharge periodically, due to thermal 

Contact the water supplier or local plumbing inspector 

4.B.3 
Heater

In a water heating application (an open system), 

new water comes a fresh supply of minerals that can 

also be aggressive, and can erode metals, including 

with standard pumps for soft or normal water or with 

of full-sized piping (same size as heater outlet) and a 

for water heaters, which will enable the user to size a 

the user will need to add the headloss of the piping 

4.B.4 

NOTE: 

heater for the space heating application shall be 

treatment, shall not be introduced into the potable 

This water heater when used to supply potable 
water shall not be connected to any heating system 
or component(s) previously used with a non-potable 

When the system requires water for heating at 
temperatures higher than required for other uses, 
an anti-scald mixing or tempering valve shall be 
installed to temper the water for those uses in order 
to reduce scald hazard potential.

4.B.5 
Although Copper Brute ll water heaters are 

installations are not recommended in areas subject to 
freezing temperatures, unless proper precautions are 

of system components, activation of safety devices, 
Any time a 

heater is subjected to freezing conditions, and the 

able to circulate, there is a risk of freezing in the 
heater or in the pipes in the system. When water 

in the system, or damage to the heater, which could 

Contact the local factory representative or 
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Figure 10. 
— One Heater, One Tank.

Figure 11. 
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Figure 12. 

Figure 13. 
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Figure 14. 

Figure 15. 
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Figure 16. 

Figure 17. 
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4.B.6 Filling the Water Heater System 

points in the piping throughout the system, unless automatic 

of water and under normal operating pressure, the level of 

reducing valve for sediment or debris from the make-up 

the boiler insures that water is at the highest point in the 

-
turer’s instructions as to whether the make-up water valve 

purge and ignitor heat-up time, the main gas terminals will 

is operating, close the manual gas valve and ensure that 

  WARNING

 

 
 

  

 

 500 45 68 90 1.8 2.3 3.5 19 13 9 170 257 341 0.5 0.7 1.1 10 7 5 

 750 45 68 90 2.1 3.0 6.0 28 19 14 170 257 341 0.6 0.9 1.8 16 10 8 

 1000 45 68 90 2.3 3.6 6.1 38 25 19 170 257 341 0.6 1.1 1.9 21 14 10 

 1250 68 68 90 3.8 3.8 6.3 31 31 24 257 257 341 1.2 1.2 1.9 17 17 13 

 1500 68 68 90 3.9 3.9 6.5 38 38 28 257 257 341 1.2 1.2 2.0 21 21 16 

 1750 68 68 90 4.0 4.0 6.7 44 44 33 257 257 341 1.2 1.2 2.0 24 24 18 
 2000 112 112 112 10.0 10.0 10.0 30 30 30 424 424 424 3.0 3.0 3.0 17 17 17 
 NOTES: 

Heater.
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SECTION 5 Electrical Connections 

5.A Installation Warnings
 WARNING

This appliance must be electrically grounded in 
accordance with the requirements of the authority having 
jurisdiction or, in the absence of such requirements, with 

not rely on the gas or water piping to ground the metal 

personnel, who work on or around the boiler may be 

controls and protective devices, must not be wired in a 

All electrical connections are made at the power 
terminals, which are located at the rear of the appliance, 

All internal electrical components have been 

5.B Line Voltage Connections
Incoming power must be protected by the 

appropriate circuit breaker (fuse) and installed by a 

5.B.1 
All non-pump mounted Copper Brute lls require 

5.B.2 

If desired, an installer can change the pump 
mounted single service units to use a separate circuit 

5.B.3 
Conversion to a separate pump circuit requires 

bringing in a separate circuit for the pump and 
removing the three jumper wires within the internal 

To rewire the pump circuit, bring in a separate 

the other side of the main power switch, connect to 
the main power terminal block, in the rear of the unit, 

will be in the same position where the line voltage 

will also be the same positions where the neutral and 

 
Over Current Recommendations (Amps) 

Pennant Pump Only 

Size 
Without 

Pump 
With 
Pump Taco B & G 

500 15 20 15 15 
750 15 20 15 15 

1000 20 
25 –Taco 

30 – B & G 
15 15 

1250 25 30 15 15 
1500 25 30 15 15 
1750 25 – 15 20 
2000 25 – 20 20 
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Figure 18. 

5.B.4 

5.C Low Voltage Connections

5.C.1 Field Wiring - Inputs

5.C.1.a Safety Interlocks

input terminal strip and wire the interlock to these 

Boiler/Heater Heat Demands

aquastat or end switch (isolated contact only) wires to 

can be used in lieu of an aquastat to generate a heat 

5.C.1.c 

5.C.1.d 

Copper Brute ll controls the staging of the burners to 
maintain the system supply temperature to the heat 

is shown on the home screen above the red system 

is supplied loose with the Copper Brute ll and is 
installed in the piping or tank per the suggested piping 

 

this temperature is shown on the home screen above 

loose with the Copper Brute ll and is installed in the 
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5.C.2 

5.C.2.a Dry Contacts

controller closes the normally open set of contacts 

Alarm:  These contacts, when used, are connected 

controller closes the normally open set of contacts 
whenever the Copper Brute ll is locked out or power 

this is a dry contact, the system pump contact must 
be wired with either the system pump supply voltage 

presence of this sensor and initiates a call for heat 

When connected, this temperature is shown on the 

supplied loose with the Copper Brute ll and is installed 
 

connected, the controller automatically detects the 

outdoor reset and warm weather shutdown can be 

5.C.1.e 

adhere to the polarity designations shown on the label 
 

Figure 19. 

Detail
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Figure 20. 

Cascade RS485

operations, select one Copper Brute ll as the lead 

Communication between lead and lag units is 

Brute ll units for cascade operations, use terminals 

Copper Brute ll, matching the termination wiring on 

drain wire to ground on one end of the cable to avoid 

ll units are cascaded together, daisy chain the wiring 
from Copper Brute ll to Copper Brute ll, keeping the 

A system supply sensor must be installed and 

lead boiler will use this system supply sensor as the 

5.C.2.c  BAS RS485 (

5.C.2.d 24VAC

0 - 10VDC

NO JUMPER

0 - 10VDC

JUMPERS

ANALOG OUTPUTS

JUMPERS

4-20 mA

JUMPER

4 - 20mA

ANALOG 
INPUTS
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5.D Cascade Wiring Connections

Figure 21.    Cascade Wiring Connections

Figure 22.    BAS Wiring Connections

TB
2-20
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TB
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2-21
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2-23

TB
2-23

TB
2-23

TB
2-22

TB
2-22

TB
2-22

TB
2-24

TB
2-24

TB
2-24

   BAS 
RS485 A
RS485 B
RS485 G

ND

   BAS 
RS485 A
RS485 B
RS485 G

ND

   BAS 
RS485 A
RS485 B
RS485 G

ND
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5.E  Wiring  
Diagram 

24VAC

BLUE YELLOW
TB2-26 TB2-25

INPUT 1
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SYSTEM
RETURN
SENSOR

SUPPLY

SENSOR

SYSTEM
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DHW
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10K
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2

1
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4

21

3
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X9-7

X9-6

X9-10

X9-12X1-13

X1-2

X1-14

X1-1

RED

TB1-1

TB1-2
INTERLOCK

AIR PROVING
SWITCH #2

AIR PROVING
SWITCH #1
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AUTO
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FIELD
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VIOLET
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WHITE/BROWN
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GREY/RED
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BLOCKED
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FLUE

FLOW

RESET
MANUAL

LWCO

BROWN
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RED/BLACK

RED/BLACK

GREY/WHITE

VIOLET/WHITE
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GREY/VIOLET

GREY/BLACK

X4-10

X4-20

X4-9

X4-19

X4-17

X4-8

X4-18

X4-7

X4-6

X4-16

X12-3

X15-4

X12-2

X12-1

X12-4

X9-3

X9-1

X9-4

X15-3

CONTROL RELAY

X4-14

X4-5

X4-15

X4-4

X4-13

X4-2

X4-3

X4-12

X4-11

X4-1 24VDC
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X11-1

X11-2
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X11-4

X11-5

X11-6

X8-9

X14-8
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X14-1

BOILER PUMP
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VALVE #4
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GAS
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M
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Low Voltage
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BLUE

TB1-8

TB1-7

TB1-4

TB1-3

TB1-6

TB1-5

TT - 1
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DHW
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VIOLET
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RED

BLACK
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BLUE

BLUE

BLACK
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TOUCH SCREEN

X2-10

X2-3

X2-8

X2-1

X2-9

X2-2

X8-4

X8-6

X8-5

X8-3

X8-7

X8-1
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X5-5

X15-8

CONTROLLER VOLTAGE

LWCO SUPPLY VOLTAGE

GAS VALVE VOLTAGE

BOILER/HEATER CONTROLLER
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1
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X10-3

2

NOTE:  L2/N2 only applicable on sizes 1750 and 2000,

MAIN POWER SWITCH
120VAC

L2
*

K1

*

M

PUMP
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X59-1
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X59-6

X59-5

X59-4

X59-3
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BROWN
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*

Voltage Legend

Low Voltage
120 VAC
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SENSOR TB1-15

TB1-14

SYSTEM SUPPLY SENSOR WIRING (HYDRONIC & VOLUME WATER)

SYSTEM
SUPPLY 10K

MIXING VALVE REQ'D FOR LOW TEMP OR POOL OPERATIONS
MIXING VALVE

COMMON

0-10 VDC

24 VAC

1

2

3

X3-15 TB2-16

BLUE/RED
X3-7

BLUE
TB2-15

TB2-25

TB2-26
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BLUE/YELLOW

TB2-15 AND TB2-16
SEE MIXING VALVE WIRING BELOW FOR

TB2-1

TB2-2

TB2-4

TB2-3

TB2-5

TB2-6

TB2-7

TB2-8

BLUE
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X13-3

X13-2

X13-1

VIOLET

VIOLET
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X13-6

X14-2

X14-9
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RUN N.C.

OUTPUT (L)
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ALARM N.O.

ALARM N.C.
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X2-7

X1-5

X1-15

X1-1
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BOILER/HEATER CONTROLLER
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TB2-23
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WHITE/RED

YELLOW/RED

BROWN/GREEN
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X3-13 TB2-18
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DRY CONTACT
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AUXILIARY

SYSTEM PUMP

PUMP (-)

X1-7

X1-19

X1-18

X1-6

X3-9
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RS485 GND
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RS485 B

CASCADE

RS485 GND

RS485 A

RS485 B
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X1-17 DHW PUMPTB2-9X14-3

TB1-16
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TB1-13

WHITE
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BROWN
TB1-11
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TB1-9
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INPUT 1
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SYSTEM
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BROWN
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DHW
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TB1-17
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RED

VIOLET  (10k)
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FIELD INPUTS FIELD OUTPUTS

 #1

 #2

OWER#1

OWER#2

INDICATES FIELD I/O

GAS VALVE #4 XXXXN/AN/AN/A
XXN/AN/AN/AN/AN/A
XXXXXN/AN/A

XXXXX N/AN/A
XXXXXXX

XXXXXXX
XXXXXN/AN/A
XXXXXXX
XXXXN/AN/AN/A
XXXXXXX

SIZE (MBTU/h)

20001750150012501000750500COMPONENT

BLOWER #1
BLOWER #2
HSI #1
HSI #2
GAS VALVE #1
GAS VALVE #1A
GAS VALVE #2
GAS VALVE #3
GAS VALVE #3A

Figure 23.     Wiring Diagram.  
Sizes 500 - 2000. 



Page 38  BRADFORD WHITE CORP.

5.F  Ladder  
Diagram

TB2-26 TB2-25

Low Voltage

X9-9

X9-7

GAS
VALVE #3A

X9-12

GAS
VALVE #3 X9-10 VALVE #4

GAS
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VALVE #2

X9-3

X9-1

TB1-1

(FACTORY INSTALLED JUMPER)
FIELD INTERLOCK

TB1-1

X9-11 GAS VALVE SUPPLY VOLTAGE X9-2

VALVE #1A
GAS

VALVE #1
GAS

X4-10 X4-20
APS#2

LWCO
SUPPLY POWER1 2

CONTROLLER 24VAC POWER

PUMP CONTACTOR
BOILER/HEATER

HSI #2 FLAME SENSE

HSI #1 FLAME SENSE

K1

X12-2

X15-3

HSI #2X12-1

HSI #1

X15-4

X12-3

X12-4

BLOWER #2

BLOWER #1

LOW

HIGH

LOW

HIGH

X11-6

X11-5

M X11-4

M X11-1

X11-2

X11-3

*

CONTROLLER SUPPLY POWER

N1

N2**

otherwise power received from L1 to N1.
NOTE:  L2 only applicable on sizes 1750 and 2000,

120VAC

M

BOILER/HEATER PUMPMAIN POWER SWITCH

SAFETY CHAIN:  24VDC

X4-19

BLOCKED FLUE

APS#1
X4-9

X4-18X4-8X4-17

ARHL

X4-7

X4-16

LOW GAS PRESSURE SWITCH

X4-15 X4-6

HIGH GAS PRESSURE

MRHL

X4-14 X4-5X4-4

X4-13X4-3X4-12
LWCO

X4-2X4-11
FLOW

X4-1

DHW PUMP 
DRY CONTACTX14-3TB2-9 X14-10 TB2-10

DRY CONTACT
SYSTEM PUMP 

X14-11 TB2-12X14-4TB2-11

X14-1X14-8

120VAC

X5-10 X5-5

CB

24VAC

X10-3X10-1

L1

L2

K1

Low Voltage
120 VAC
Voltage Legend

Figure 24.     Ladder Diagram.  
Sizes 500 - 2000.
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SENSOR TB1-15

TB1-14

SYSTEM SUPPLY SENSOR WIRING (HYDRONIC & VOLUME WATER)

SYSTEM
SUPPLY 10K

SEE MIXING VALVE WIRING BELOW FOR
TB2-15 AND TB2-16

INDICATES FIELD  I/O

HSI #2 N/A N/A X X X X X

GAS VALVE #4
GAS VALVE #3A
GAS VALVE #3
GAS VALVE #2
GAS VALVE #1A
GAS VALVE #1

N/A

X X

X X
N/A X

N/A N/A
N/A N/A
N/A N/A

X X

X X
N/A X

X X
N/A
N/A X

X X X

X X X
X X X

X X X
N/A X X
X X X

HSI #1
BLOWER #2
BLOWER #1
COMPONENT 1250

SIZE (MBTU/h)
500 750 1000
X X X X

N/A N/A N/A X
X X X X

1500 1750 2000
X X X
X X X
X X X

SAFETY CHAIN

FIELD OUTPUTSFIELD INPUTS

TB1-15

INTLK

FIELD

TB1-2

TB1-1

TB1-12

TB1-11

INPUT2

FIELD

TB1-10

TB1-9

INPUT1

FIELD

INPUTS
FIELD

BMS
RS485

RS485
CASCADE

ALARM RELAY
DRY CONTACTS

DRY CONTACTS
RUN RELAY

0-10V(+)

PUMP(-) ANALOG
OUTPUT

INPUT
ANALOG

HEAT
DEMANDS

INPUTS
SENSOR

DRY
CONTACTS

OUTPUTS
POWER

B

A
GND

GND

A

B

COMMON

N.C.

N.O.

N.O.

N.C.

COMMON

0-10V (+)

BAS (-)

DHW

DHW

CH2

CH2

CH1

CH1

OUTDOOR

OUTDOOR

DHW

DHW

SYSTEM

RETURN

SYSTEM

SUPPLY

AUX

AUX

PUMP

SYSTEM

DHW

PUMP

AUX

AUXTB2-7

TB2-8

TB2-20

TB2-21

TB2-24

TB2-19

TB2-22

TB2-23

TB2-5

TB2-6

TB2-3

TB2-4

TB2-1

TB2-2

TB2-17

TB2-18

TB1-22

TB1-23

TB1-5

TB1-6

TB1-7

TB1-8

TB1-3

TB1-4

TB1-20

TB1-21

TB1-18

TB1-19

TB1-17

TB1-16

TB1-14

TB1-13

TB2-14

TB2-13

TB2-12

TB2-11

TB2-10

TB2-9

OPERATIONS
MIXING VALVE REQ'D FOR LOW TEMP

TB2-15

TB2-16

MIXING VALVE

3

2

1

24 VAC

0-10 VDC

COMMON

TB2-26

TB2-25

SENSORS
X1-13

X1-2

X1-14

X1-1

INLET
SENSOR

20k

X1-1

10k

INSTALLED
FACTORY 

DUAL ELEMENT

SENSOR
OUTLET

1

2

43

21
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SECTION 6 
6.A The Home Screen

Figure 25.   The Home Screen

Figure 26. 

Boiler Status 
B1:  Running 
B2:  Running 
Stage 1: 
Stage 2: 
Stage 3: 
Stage 4: 
Blower 1: 
Blower 2: 
OAT:

 
 

 Burner  
 Burner  
  
 

 
  

 

connected

Temperature 

turn green in color when active

6.A.1 Home Screen Status Window

The central area of the home screen displays the  

Heat Demand Set Points. 
Pump Status. 
Boiler Status (Boiler Bank).  
System Temp. 
DHW Temp (if installed). 

Model
Low Temp



Page 41COPPER BRUTE II (500 - 2000)  INSTALLATION AND OPERATING INSTRUCTIONS

Name Icon
Security

Section 6.B on page 42

Quick Start  
Section 6.D on page 44

Section 6.E on page 47

Service Allows the service technician to access the basic diagnostic and troubleshooting 
Section 6.F on page 66  

 
 

 
Section 6.G on page 68

Active 
Demands

Will show icons that indicate the active parameters that are 
Section 6.H on page 70

Bar
                                        

Section 6.I on page 70 

Date & 
Time Section 6.J on page 70 

ERROR Codes also show in the when there is one of several unit 

6.A.2 
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6.B 

The control system includes three levels of password 

Screen 1.   Sign in Screen

- USER
The user password is lhs. When 

unlocked in the User mode, the icon  
will change to- 
 

- INSTALLER
changes made during the initial setup and 

The installer password is 17.  
When unlocked in the Installer mode, the icon  
will change to-  
 

- OEM

 Walk-Away Result.  The unit will either Lock or 

This time duration can be adjusted in  
 

 If the Installer is done and wants to lock the 
display immediately, tap the Logout Icon to get out of 
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6.C 

Screen 2.  

Screen 3.  

To delete the current setting before 

This is the indicator that will be shown when 
the correct password has been entered to 

The highlighted button (orange) 

to set one or the other, while some 

selection) will allow you to select 

allowable ranges that the setting  

  NOTE
by looking at the icons in the   
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6.D Quick Start  

 

Screen 4.  Home Screen

 

Screen 5.  Quick Start Screen 
 

6.D.1 CH

There are two identical heat demands, CH1 and 

independent inputs on the input terminal strip, see 

Screen 6.   CH Quick Start Selection Screen 

 

6.D.1.a CH1
1 

Screen 7.  CH1 Quick Start Screen

•  Enable/Disable 

• Set Point

 
 

CH2
2

Screen 8.  CH2 Quick Start Screen
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6.D.2 DHW/DHW3 

Screen 9.  DHW/DHW3 Quick Start Screen

adjustment of the following parameter:
•  Enable/Disable 

• Set Point

NOTE

6.D.3 Outdoor Reset 

Screen 10.  Outdoor Quick Start Screen

adjustment of the following parameters:
•  Enable/Disable 

•  Maximum Ambient Temperature
temperature at which the Copper Brute ll will limit 
the boiler outlet temperature to the Minimum Water 

•  Minimum Ambient Temperature

outdoor temperature at which the Copper Brute ll 

 
•      Max Water Temp  
•      Min Water Temp

NOTE

 

6.D.4  Warm Weather Shut Down 

Screen 11.  Warm Weather Quick Start Screen

adjustment of the following parameters:
•  Temp Min 

shutdown condition, this is the temperature at which 
the Copper Brute ll will reset the shutdown condition 

•  Temp Max 

•  Feature Options
ability to either disable warm weather shutdown or 

Brute ll to shut down immediately or to shut down 
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6.D.5 Anti-Short Cycle 

Screen 12.  Anti-Short Cycle Quick Start Screen

adjustment of the following parameter:
•  Cycle Time

6.D.6 Time & Date 

Screen 13.    Time & Date Quick Start Screen
 

 

adjustment of the following parameters:
•  Hour 

upper banner on each screen, and the time captured in 

•  Minute 
upper banner on each screen, and the time captured in 

•  Month
upper banner on each screen, and the date captured in 

•  Day
banner on each screen, and the date captured in the 

•  Year
upper banner on each screen, and the date captured in 

6.D   Quick Start           (continued)
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6.E 

Screen 14.  Home Screen 

Screen 15.  

 

6.E.1 CH 

 

Screen 16.  CH Selection Screen

There are two identical heat demands, CH1 and 

independent inputs on the input terminal strip, see 

 

6.E.1.a CH1
 

Screen 17.  

of the following parameters:
•  Enable/Disable 

•  Control Mode 

•  Set Point 

•  Demand Priority 

•  Temperature Differential This button navigates 
to the parameters applicable to temperature differential 

•  PID  This button navigates to the parameters 

•  Additional Settings  This button navigates to 
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6.E.1.a.1 

Temperature Control
 The Copper Brute ll stages on & off burners to 

stage 1 is not running, the fan for stage 1 would need 

  Copper Brute lls have two modes of temperature 

Screen 18.  Screen 

allows the adjustment of the following parameters:
•  Stage 1/2/3/4 Off Hysteresis

•  Stage 1/2/3/4 On Hysteresis

 

 Stage  Off Hysteresis – the temperature at which 

 Stage  On Hysteresis – the temperature at which 

 Stage  Delay On Time – the amount of time that 

 Stage  Delay Off Time – the amount of time that 

 Mini mum Stage On Time – the minimum time 
that a stage must be on before it is allowed to 

 Mini mum Stage Off Time – the minimum time 
that a stage must be off before it is allowed to 

6.E.1.a.2 
BACnet

 

 

60
50

20

10

Heat Demand
Source

Applied at the lead 

Analog Input

90

80

  If controlling to the system sensor, the 
Copper Brute ll will continue to use the outlet sensor BWCV
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default values for each stage on 
and off hysteresis, this table shows 
the temperatures at which stages 1 

the default values for each stage 
on and off hysteresis, this table 
shows the temperatures at which 

and the default values 
for each stage on and off 
hysteresis, this table shows the 
temperatures at which stages 
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  Additional Settings

Screen 20.   CH1/DHW1 Additional Settings Screen

allows the adjustment of the following parameters:
•  Stage Delay On Time 

•  Stage Delay Off Time

•  Minimum Stage On Time

•  Minimum Stage Off Time

  These setting only apply to Temperature 

 

6.E.2 CH2/DHW2

 

 
 

 

6.E.1.a.3 

Screen 19.  

the following parameters:
•  On Hysteresis

•  Off Hysteresis

•  Proportional Gain

•  Integral Time

•  Derivative Time

  By default, the control sensor is the 
Copper Brute ll outlet sensor, or when installed, the 
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6.E.3 DHW/DHW3  

Screen 21.  

adjustment:
• DHW Offset 

6.E.4 Outdoor Reset 

 
and since this functionality is not mandatory, it can be 

parameters are:

 When there is an active outdoor reset condition, the 

demand set point to the low point of the outdoor reset 

heat demand is active and the programmed set point 

 
 

Screen 22.  

adjustment of the following parameters:
• Enable/Disable 

• Maximum Ambient Temperature 
temperature at which the Copper Brute ll will limit 
the boiler outlet temperature to the Minimum Water 

• Minimum Ambient Temperature 
outdoor temperature at which the Copper Brute ll 

• Maximum Water Temperature 
boiler outlet temperature based on the Minimum 

• Minimum Water Temperature 
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Figure 27.     Boiler Status Window.   

reset condition
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6.E.5 Cascade 
 
  An installation with two or more  

  A system supply sensor must be installed and 

will use this system supply sensor as the temperature 

  A system pump may be wired to the lead Copper 

  A cascade heat demand is made at the lead Copper 

 
 

Screen 23.  

navigation icons are:
•  Cascade CH

•  Cascade DHW

icon is available on volume water units only (water 

•  Rotation 

•  Redundancy 

6.E.5.a 

Screen 24.  

Screen 25.  Lead Settings

following parameters:
  Set Point – This parameter is the system supply 
temperature the cascade heat demand is trying to 

  Proportional Gain – This value is the corrective 
action that is proportional to the error (set point 

  Integral Time – This value is applied to the sum 

  Derivative Time – This value is applied to the rate 

help with sudden changes in temperature, and may 
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  Demand Priority – This parameter sets the heat 

  Off Hysteresis – The temperature above the 

  On Hysteresis – The temperature below the 

  Max Lag Temp – 

hand section of the home screen, and the set point will 

below, and set the Address to any number from 1 to 

 

Screen 26.  Lag On,  Lag Off Hysteresis

functionality:
  Lag On Hysteresis – 

cascade demand, based on their local outlet water 

  Lag Off Hysteresis – 

active cascade demand, based on their local outlet 

  The C-CH is the set point of the Cascade CH 

heat demand from the lead boiler is indicated by the 
cascade icon shown in the lower right hand portion 
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Screen 27.  Home Screen of a Lag Boiler

6.E.5.c Cascade CH
An installation with two or more Copper Brute lls 

 

Screen 28.  

adjustment of the following parameters:
•  Address

 

is available to use, refer to this parameter below for 

•  Dynamic Address

 

•  Lead Settings

•  Lost Lead Backup Set Point

•  Lag On Hysteresis 

•  Lag Off Hysteresis 

 

•  Cascade Release Demand - When 
communications with the master is lost and the lag 
units continue to satisfy the cascade heat demand, 
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6.E.5.d Cascade DHW
 

Screen 29.  

as Cascade CH 

6.E.5.e Rotation 

Screen 30.  Cascade Rotation Screen

This screen indicates how many Copper Brute ll units 

in which each unit will run, and the percent at which 
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6.E.5.f Cascade Redundancy

Screen 31.   Cascade Redundancy Screen (Loss of 

      In circumstances where the communication link 
between the lead and lag units has been disrupted, 
there are three options for how lag units respond to 

selection of one of three options for redundancy in 

  
     These options are:

With this 

of communication with the lead Copper Brute ll, 

must have this option enabled for this functionality 

when communication with the lead unit is lost, they 

With this option 

communication with the lead Copper Brute ll, the 
lag boiler with the address of 1 will assume lead 

6.E.5.g  
 

active, but is included for future integration of 

 
 

Screen 32.  

adjustment of the following parameters:
• Hybrid Enable – This parameter allows Hybrid 

• Lag Mode – This parameter allows Lag Mode to 

• Hybrid Set Point – Based on the system 
return temperature, with Hybrid Mode enabled, this 
temperature set point determines which type of boiler 

• Hybrid Differential – This parameter is a 

• Hybrid Delay – This parameter is a time delay 

supply sensor installed, and if applicable a system 
All cascaded units must 

have this option selected for this functionality to work.

communication with the lead Copper Brute ll, all lag 
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Screen 33.  

of the following parameters:
•  Boiler Pump Control – The parameter provides 

the ability to set the boiler pump functionality to be:  

•  Boiler Pump Post Circulation – This parameter 

•  DHW Pump Control – This parameter provides 

•  DHW Pump Post Circulation – This parameter 

•  System Pump Control – This parameter 
provided the ability to set the system pump 

•  System Pump Post Circulation – This 

6.E.7  Firing Rate 

6.E.6 

The Copper Brute ll allows control of three 

time that allows the pump to run after a heat 

Boiler/Heater Pump

Auto –  the pump will turn on automatically upon a 

 Always  On 

 Off Dur ing DHW – the pump will not turn on 

DHW Pump

Auto –  the pump will turn on automatically upon 

 Always  On – the pump will run continuously, 

 Disable  – 

System Pump
Upon a heat demand, the system pump can be 

Auto –  the pump will turn on automatically upon a 

 Alway s On 

 Off Du ring DHW – the pump will not turn on 

 Disable  – the pump will not turn on during a call 
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6.E.8 

 

Screen 34.  

adjustment of the following parameters:
•  Auto Reset Boiler Outlet– The temperature at 

which the Copper Brute ll with shutdown on an outlet 

•  Manual Reset Boiler Outlet– The temperature at 
which the Copper Brute ll will shut down on an outlet 

•  Reset Differential – The value below the Auto 

•  Stage Limit Hysteresis – The temperatrue at 

The number of available 
stages varies based on 

equations apply to both 

 

 

6.E.9 External 

Screen 35.  

and allows adjustment of the following parameters:
•  Control Mode – This parameter provides 

•  Priority – This parameter sets the heat 

The higher the number, the higher the priority it is 

•  Max Set Point – When the Control Mode is 

•  Min Set Point – When the Control Mode is 

•  Demand Max – 
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•  Demand Min – This is the minimum value 

•  Demand On –
mA) at which the input signal will initiate the 

•  Demand Off –
mA) at which the input signal will deactivate the 

•  Input Type – This parameter allows the user 

Figure 28. 
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Rem

6.E.9.a  

Brute ll will initiate a heat demand once the analog 

demand is initiated, the analog input signal must be 

With an active demand, the Copper Brute ll will 
linearize the set point according to the analog input 
signal as shown in Figure 28. 

the Copper Brute ll will linearize the set point, 
according to the formula in Figure 28  
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   External Demand - External Firing Rate Control
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Figure 29.    Firing Rate Control

Brute ll will initiate a heat demand once the analog 

demand is initiated, the analog input signal must be 

Table 20.  In this control mode, if the Copper Brute ll 

 
 

External Firing Rate
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6.E.10 Setting the Time and Date  

 

Screen 36.  
 

 

adjustment of the following parameters:
• Hour – The hour that will be displayed in the 

upper banner on each screen, and the time captured in 

•  Minute – The minute that will be displayed in the 
upper banner on each screen, and the time captured in 

•  Month – The month that will be displayed in the 
upper banner on each screen, and the date captured in 

•  Day – The day that will be displayed in the upper 
banner on each screen, and the date captured in the 

•  Year – The month that will be displayed in the 
upper banner on each screen, and the date captured in 

6.E.11 Miscellaneous Features 

Screen 37.  Miscellaneous Features Screen

navigation for the following items:
•  Mixing Valve – This feature applies to Low-

•  Anti-short Cycle – This icon navigates to the 

•  Wireless Setup – This icon navigates to the 

•  Warm Weather – This icon navigates to the 

•  COM Port – Icon navigates to a selection menu 

•  Temperature Conversion – This icon navigates 

• Anti-Frost –
 

6.E.11.a 

 
 Accessable only on Low Temp Copper Brute ll 

 
 
 
 
 
 
 
 
 
 
 

 
Miscellaneous Features Screen 
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6.E.11.d  Warm Weather  
 

to hydronic units only, and since it is not mandatory, it 

WWSD - Shutdown Immediately
 When the outdoor temperature, measured by the 

upon a call for heat, the unit will not turn on to satisfy a 

 

 When the outdoor temperature, measured by the 

is ide, upon a call for heat, the unit will not turn on 

to satisfy a call for heat, the unit will satisfy the heat 

WWWD – Disabled
 When the outdoor temperature, measured by the outdoor 

 

adjustment of the following parameters:
•  Enable Feature

•  Temperature Set Point

•  Proportional Gain
corrective action that is proportional to the error (set 

•  Integral Time

•  Derivative Time

•  Condensing Set Point

•  Min Voltage

•  Max Voltage

•  Alarm Delay

•  Shutdown Delay

heater will shut down and annunciate a condensing 

Anti-Short Cycle 
 

 

Copper Brute ll will wait the duration of the Anti-

 
 
 

Screen 38.  

adjustment of the following parameter:
•  Cycle Time – The amount of time after a heat 

 
 

6.E.11.c 
Wireless control is not available on this version of 
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Screen 39.  

adjustment of the following parameters:
•  Temp Min – Upon an active warm weather 

shutdown condition, this is the temperature at which 
the Copper Brute ll will reset the shutdown condition 

•  Temp Max – This is the temperature at which the 

•  Feature Options – This parameter provides the 
ability to either disable warm weather shutdown or 

Brute ll to shut down immediately or to shut down 

•  Summer Kick CH – This is the amount of time 
the Copper Brute ll pump is energized if it hasn’t 

•  Summer Kick DHW – This is the amount of 

•  Summer Kick SYS – This is the amount of time 

•  Summer Kick Period – The duration of time 
between heat demands that the boiler will wait before 

adjustment of the following parameters:
• Protocol – Allows selection of either Modbus or 

With Modbus protocol selected, the following 
parameters are adjustable on this screen:

• Baudrate –

• Address – The address of the Copper Brute ll on the 

• Timeout – Upon loss of communication, this is the 
duration of time in which the Copper Brute ll will 

Screen 41.  

With BACnet protocol selected, the following 
parameters are adjustable on this screen:

• Baudrate – 

• Address – The address of the Copper Brute ll on the 

• Device Model Name – The name of the Copper 

• Device Object Name – The name of the Copper 

• Object Instance – The object number of the Copper 

• Timeout – Upon loss of communication, this is the 
duration of time in which the Copper Brute ll will 

6.E.11.e 

Screen 40.  
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Figure 30. 

6.E.11.f 
 

       To navigate to the Temperature Conversion 

Temperature Conversion Icon on the Miscellaneous 

Screen 42.  

allows adjustment of the following parameter:
•  Conversion Unit – This parameter can be 

6.E.11.g 

Screen 43.  

adjustment of the following parameters:
•  Anti-Frost – This parameter provides the ability 

to either disable anti-frost or upon an anti-frost 

•  Set Point – The temperature at which the Copper 
Brute ll will apply the Hysteresis value to enable the 

•  Hysteresis – 

•  Pump Control – This parameter provides the 

 

 

6.E.12 Login 

  See Section 6.B on page 42

Screen 44.  Touch the lock on any screen.   
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6.F 

 

Screen 45.  Home Screen

Screen 46.  

6.F.1 Burner

Screen 47.  The Burner Screen

the number of stages associated with the size of the 

6.F.2 

Screen 48.  

1  
2

the indicator light associated with that output is 

then the boiler pump output indicator light will be 

if there is no call for heat, then the gas valves are off, 
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Screen 49.  

6.F.3 Analog I/O

Screen 50.  
 

There are two screens associated with the Analog 

 
 

 
   If the input is not attached, the value will  

Screen 51.  

6.F.4 Screen Settings

Screen 52.  Screen Settings Screen

There are two adjustable screen settings:  Light 

allows the user to adjust the amount of time the touch 
screen backlight will remain lit after user interaction 

adjust the amount of time the touch screen will remain 
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6.F.5 History

Screen 53.  History Screen

control accumulates and displays the number of heat 

6.F.6 Restart

seems to be out of alignment, this is used to recalibrate 
 

Screen 54.  Restart Screen

To recalibrate the touch screen.  After pressing 

and follow the calibration procedure as shown on the 

6.F.7 Factory Reset

Screen 55.  Factory Reset Screen

6.G  Messages and USB 

6.G.1    Messages 

The 'Message' icon at the bottom of the  
 
 

 

 
  
      Additionally, this area of the home screen will 

 

6.G.1 Messages

Screen 56.  
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6.G.2  USB Functionality 

perform the following tasks: 

 

the unit must be removed and then the touchscreen 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 31. 

Screen 57.  Home Screen showing USB
              

  This 
saves time during a cascade setup or a control 
replacement where the contractor only has to enter the 

 This feature 

is to upload all parameters and settings into a thumb 
drive for documentation purposes or to be able to copy 
these settings from boiler to boiler without having to 

Upload DATA  This is used to 
retrieve runtime data, history, as well as capture all 

Screen 58.  
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6.H 

 
 
 

Screen 59.  
 
 The darker

greyed 
out

or the heat demand has reached set point, but remains 

 

 

 
CH1/2 or DHW1/2 

 

 

 
DHW or DHW3 

 

 

 
External 

 
 

 

Warm Weather Shutdown 
 
NOTE:  Warm Weather Shutdown is not 
a heat demand.  This icon indicates that 
a space heating demand is disabled due 
to high outdoor ambient temperature. 

 

 

 
Cascade 

 

Figure 32. 

6.I 

top left of every screen, that shows you where you 
are at any time as you navigate into and out of the 

 
 

Screen 60.  
 

Lock-out Conditions will also display inside the 
avigation 

6.J 

please refer to Section 6.E.10 on page 62. 
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SECTION 7 

7.A  

3. WAIT FIVE (5) MINUTES.

7.B 

 Copper Brute lls follow the sequence of operations 

burners associated with each ignitor as an independent 

the remaining ignitor and burner(s) will operate 

Standby
 Upon a call for heat, the pump is energized and 

Pre-Purge 

condition, the Copper Brute ll locks out and transitions 

to ensure proper evacuation of any unspent fuel in the 

HSI Warmup

high speed, the gas valves remain off, and power is 

the threshold and time requirements, or if there is a 
separate lock-out condition, the Copper Brute ll will 

Ignition
 In Ignition, the blower continues to run at high 

 Three attempts for ignition, prior to lock-

Run

for heat is removed, the Copper Brute ll will transition 

Inter-Purge
 In Inter-purge, the blower continues to run at high 
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7.C 

ll and be sure to also protect building piping from 

   

Standby
Fan- ; HSI-O

GV1- ; GV2-O

  Call for heat

Reset Lock-out

Lock-out
Fan-High ; HSI-

O

kcoL
ou

t

Pre Purge
HSI O

Flame OK

N
o

N
o

he
at

de
m

an
d

Inter Purge

No Flame

-
Fan-High; -
GV1- ; GV2-O

HSI  Warmup
Fan-High; HSI-On
GV1- ; GV2-O

Igni on
Fan-High; HSI-On
GV1-On; GV2-O

Run
Fan-High; HSI-O

GV1-On; GV2- n

No heat demand

No Flame
  No heat 

demand
Post-Purge

Fan-High; HSI-O
GV1- ; GV2-O

Inter-Purge
Fan-High; HSI-O
GV1- ; GV2-O

GV2 Req'd

 h
ea

t d
em

an
d

-
kcoL

ou
t

-

 -

 
 

Figure 33.   Timing and Ignition Flow

Post-Purge

After this time, the Copper Brute ll will return to 

to ensure proper evacuation of any unspent fuel in the 

Lock-out
 In Lock-out, the blower continues to run at high 

The lock-out condition will remain until it has been 
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SECTION 8 

8.A 

The Copper Brute ll appliance utilizes a modular 

from improper setup is not covered by the limited 

is complete and fully in compliance with the 

label and turn on gas and electrical power to 

and pump come on for pre-purge, then the ignitor 
warm-up sequence starts and after the ignitor warm-

on the ignition modules installed, the manual reset 
button on the ignition modules may need to be 

Propane

Range

2

7. After placing the appliance in operation, the 
Burner Safety Shutoff Device must be tested  
To test: 

and will have to be reset before the unit will 

The ignition sequence will start again and the 

NOTE:

8.B  
 ( >2500 Feet ) 

  Copper Brute ll appliances may be operated at 

perform equally as well, but with differing reductions in 

altitude adjustment must not be made on appliances 

altitude adjustment is accomplished by adjustment of 

The required instruments used to assist in these 
 Analyzer and a U-Tube 

Manometer or other device capable of reading a 

 is 

 is 

adjusted so that the air shutters below each blower are 

 has been set, the manifold 

from the lower side of the gas valve that is to be 
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removing the slotted cap on the gas valve and turning 
the adjustment screw (beneath the cap) clockwise to 
increase pressure and replaced after the adjustments 

 The pressure can be set only 
when the appliance is operating and only when the 
particular gas valve being adjusted is energized by a 

  After all of the gas valve manifold pressures have 
 

will have changed when the manifold pressure was 
 or 

  The procedure is complete when all gas valves are 

 Caution
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SECTION 9 Maintenance

9.A System Maintenance

the vent terminal and combustion air terminal (when 

periods in locations where freezing normally occurs, 
it should be isolated from the system and completely 

the vent system is Category III, ensure that all joints 

9.B 

  Caution

 
.

 

 The gas and electric controls on the appliance are 
engineered for long life and dependable operation, 
but the safety of the equipment depends on their 

listed below every year:

   

9.B.1 Burners

inspection panels(s) and ignitor(s) and inspect the 

the burners that are visible, all the burners will need 

which the ignitor inspection panel(s) were removed), 

Clean burners, if necessary, by blowing compressed 
air from the outside of the burners into the center 

in the reverse order

9.B.2 Filter

it will only need replacement when unwashable, 

9.B.3 
 The gas valves are designed to operate with supply 

9.B.4 Manual Reset High Limit Control
 When used, the high limit switch is a manual 

water heater models and boilers ordered with low 
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Figure 34. 

Figure 35. 

9.B.5 Automatic Reset High Limit Control
 When used, an automatic reset high limit switch 

capilliary and bulb from the thermal well located in 

9.B.6 Controller

controller ensures the proved interrupted-type ignition 
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9.B.7 Ignitors

They are energized whenever there is a call for heat 
and switched off when ignition is established and the 

power to the appliance, remove the ignitor access 

 Caution
 

9.B.8 Ignition Sensors

9.B.9 Transformer
 The Copper Brute ll’s transformer is not capable 

as zone valves, which must have their own separate 

wires, remove the mounting screws and remove the 

9.B.10 Blowers
 The combustion air blowers bring the combustion 
air for the Copper Brute ll from the upper chamber to 

ensure that the unit operates properly, by following the 

9.B.11 Flow Switch

9.B.12 Heat Exchanger Coil  

 WARNING

 

is suspected, view ports for inspection of the heat 

They are located below the headers, and are accessed 
by opening the small round cover that is attached by 

of black carbon soot or other debris on the heat 

sensors from all components that are attached to 

front cover(s) by removing the rubber access 

venting and remove the top, by removing the 

the gas train, disconnect the unions located below 

located outside the cabinet, and pull up, bringing 
the union end connectors through the grommets in 

pan, remove the slide out control assembly and 

holding the intermediate pan, and lift up to remove 

Locate and remove the screws along the front, 
rear and bottom of the integral metal sections, and 

NOTE:
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of soot or corrosion on the outside of the heat 

brush to remove loose soot and scale from the heat 

SECTION 10 

10.A 

 

 

Before proceeding, ensure 

  If your boiler is equipped with the optional gas 

 

 

 
 

 
 After resetting, restart the boiler and observe the 

to the appliance, after resetting the appliance and 

supply pressure is adequate, consult the factory for 

 on natural gas, 
 of the appliance 

If the boiler goes through a normal 
start cycle but combustion does not occur, ignitor 

unplugging the ignitor plug and measuring the 

If the resistance is correct, reset the boiler and 
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10.E 

 is low), appliances 

 

) is available then a proper 
) cannot be 

 is 

strong piercing smell indicates poor combustion and 
 

, and adjust the air shutters if further adjustment 

10.B 

If the gas supply pressure is proper and the gas 
valves are functioning properly, then burners should 

perforations in the burners outside of the active burner 

10.C Short Cycling — Boiler

and its input will decrease when there is a reduction 

the heating load drops below the minimum input of 

10.D Short Cycling — Water Heater

combination space heating and water heating 
applications when the water heater is operating in the 

there is a reduction in heating load, short cycling is 

period, the water heater will have a tendency to short 

regardless of the control’s attempt to limit it, the 

  If short cycling occurs in a water heater 
application, it is probably caused by undersized 
piping between the water heater and the storage tank 
or by some other factor that restricts proper water 
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Error 
at .

replace contactor.

heat 
exchanger.

exceeded the 

exceeded the auto 

he

.

tripped.

tripped.

open.
not 

connected.

68 12555 25099
86 8025 16057
104 5279 10569
122 3563 7139
140 2463 4937
158 1739 3489
176 1253 2514
194 919 1845
212 685 1376

Dual 

agree.

68 12555 25099
86 8025 16057
104 5279 10569
122 3563 7139
140 2463 4937
158 1739 3489
176 1253 2514
194 919 1845
212 685 1376

connected.

68 20 12555
86 30 8025
104 40 5279
122 50 3563
140 60 2463
158 70 1739
176 80 1253
194 90 919
212 100 685

10.F 
Errors & Lockouts
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Error 

open.

open.
NOTE: 1.25MM
2.

Burner1 

ignition.
.

Burner2 

ignition.
NOTE: 1.0MM
2.0MM 

Burner1 Max 

Burner2 Max 

NOTE: 1.0MM 

Burner1 Max 

unit running and 

and 

.

Burner2 Max 
le 

unit running and 

NOTE: 1.0MM 
.

NOTE: 1.0MM 

 (cont)
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Maximum Default
Use

r

Insta
lle

r
Minimum

x x
Minute x x
Month x x
Day x x

x x

x x
x x 120 F 240 F 180 F

x 1 97 60
x PID
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x
x
x
x

x x 0 F 21 F 10 F
x x 0 F 21 F 10 F

x 0 32767 250
x 0 32767 100
x 0 32767 0

x x
x x 120 F 240 F 170 F

x 1 97 50
x PID
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x
x
x
x

x x 0 F 21 F 20 F
x x 0 F 21 F 20 F

Maximum Default

Time & Date

Use
r

Insta
lle

r
Minimum

CH1

CH2

10.G 

10.G.1  Boiler 
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Maximum Default
Use

r

Insta
lle

r
Minimum Maximum Default

Use
r

Insta
lle

r
Minimum

x 0 32767 250
x 0 32767 100
x 0 32767 0

x x
x x 120 F 200 F 180 F

x 1 97 90
x PID

x x 0 F 21 F 10 F
x x 0 F 21 F 10 F

x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x
x
x
x
x 0 F 72 F 18 F
x 0 32767 250
x 0 32767 100
x 0 32767 0

x x
x 0 F 120 F 65 F
x 0 F 100 F 0 F
x 120 F 240 F 180 F
x 120 F 240 F 120 F

x 7
x 7
x 120 F 240 F 180 F
x 0 F 21 F 10 F
x 0 F 21 F 10 F

x x 120 F 240 F 180 F
x 0 F 21 F 10 F
x 0 F 21 F 10 F
x 1 97 70
x 0 32767 250
x 0 32767 10
x 0 32767 0
x 120 F 240 F 180 F

x
Boiler Internal 

Lead

Boiler Internal 

x

DHW

Outdoor 

Cascade CH

Cascade Redundancy

Boiler continued
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x
x 82 F 181 F 130 F
x 0 F 21 F 10 F
x

x Auto Auto

x
x Auto
x

x Auto

x

x 100 F 240 F 195 F
x 100 F 240 F 210 F
x 1 F 10 F 5 F
x 0 F 10 F 2 F

Control Mode x Firing Rate
External Control Priority x 1 97 20

x 120 F 240 F 180 F
x 120 F 240 F 120 F
x 0 10000 10000
x 0 10000 0
x
x
x
x

x Burner
x 32 F 120 F 40 F
x 3 F 10 F 5 F

x Boiler

x 50 F 140 F 90 F
x 50 F 140 F 95 F

x

x
x
x
x

x

x x Fahrenheit Fahrenheit

External Control

Anti- Frost

Warm Weather Shutdown

Anti- Short Cycle Time

Maximum Default
Use

r

Insta
lle

r
Minimum Maximum Default

Use
r

Insta
lle

r
MinimumBoiler continued
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Baudrate x 9600 76800 76800
x 0 255 127
x
x
x 0 4194303 600000
x

x

x 120 F 180 F 120 F

Proportional Gain x 0 32767 250

x 0 32767 15

x 0 32767 0

x 100 F 120 F 110 F
x
x
x
x

x
x

x

x

x x
x x

Screen Settings

BACnet

Maximum Default
Use

r

Insta
lle

r
Minimum Maximum Default

Use
r

Insta
lle

r
MinimumBoiler continued
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Maximum Default
Use

r

Insta
lle

r
Minimum

x x
Minute x x
Month x x
Day x x

x x

x x
x x 120 F 200 F 140 F

x 1 97 60
x PID
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x
x
x
x

x x 0 F 21 F 10 F
x x 0 F 21 F 10 F

x 0 32767 250
x 0 32767 100
x 0 32767 0

x x
x x 120 F 200 F 130 F

x 1 97 50
x PID
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x

DHW1

DHW2

Maximum Default

Time & Date

Use
r

Insta
lle

r
Minimum

10.G.2 
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Maximum Default
Use

r

Insta
lle

r
Minimum Maximum Default

Use
r

Insta
lle

r
Minimum

x
x
x

x x 0 F 21 F 20 F
x x 0 F 21 F 20 F

x 0 32767 250
x 0 32767 100
x 0 32767 0

x x
x x 120 F 200 F 120 F

x 1 97 90
x PID

x x 0 F 21 F 10 F
x x 0 F 21 F 10 F

x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x 0 F 10 F 5 F
x
x
x
x
x 0 F 72 F 18 F
x 0 32767 250
x 0 32767 100
x 0 32767 0

Cascade DHW
x 7
x 7
x 120 F 200 F 140 F
x 0 F 21 F 10 F
x 0 F 21 F 10 F

x x 120 F 200 F 140 F
x 0 F 21 F 10 F
x 0 F 21 F 10 F
x 1 97 80
x 0 32767 250
x 0 32767 10
x 0 32767 0
x 120 F 200 F 140 F

DHW3

Heater continued
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x
Boiler Internal 

Redundant Lead point

x
x
x 82 F 181 F 130 F
x 0 F 21 F 10 F
x

x Auto Auto

x
x Auto
x

x Auto

x

x 100 F 200 F 180 F
x 100 F 200 F 190 F
x 1 F 10 F 5 F
x 0 F 10 F 2 F

Control Mode x Firing Rate
External Control Priority x 1 97 20

x 120 F 200 F 140 F
x 120 F 200 F 120 F
x 0 10000 10000
x 0 10000 0
x
x
x
x

x & Burner
x 32 F 120 F 40 F
x 3 F 10 F 5 F

x Boiler

External Control

Anti- Frost

Anti- Short Cycle Time

Cascade Redundancy

Heater continued
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x

x x Fahrenheit Fahrenheit

Baudrate x 9600 76800 76800
x 0 255 127
x
x
x 0 4194303 600000
x

x

x 120 F 180 F 120 F

Gain x 0 32767 250

x 0 32767 15

x 0 32767 0

x 100 F 120 F 110 F
x
x
x
x

x
x

x

x

x x
x x

BACnet

Screen Settings

Heater continued
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10.G.3 
MODBUS 
Address Bit Read/Write Value

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14 Analog Input 1
15 Analog Input 2
16 Analog Input 3
17 Analog Input 4

20

Boiler Run Contact

23
24
25
26
27
28

29

22 BitField

18 BitField

19 BitField

21 BitField

MODBUS 
Address Bit Read/Write Value

30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

64

65

66

67

68

69

70

71

72
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MODBUS 
Address Bit Read/Write Value

MODBUS 
Address Bit Read/Write Value

73

74

75

76

77

78

79

80

81
82
83
84
85
86
87
88
89
90
91
92

127
128 Read/Write
129 Read/Write
130 Read/Write
131 Read/Write
132 Read/Write
133 Read/Write
134 Read/Write
135 Read/Write
136 Read/Write
137 Read/Write
138 Read/Write
139 Read/Write
140 Read/Write
141 Read/Write
142 Read/Write
143 Read/Write
144 Read/Write
145 Read/Write
146 Read/Write
147 Read/Write
148 Read/Write
149 Read/Write
150 Read/Write
151 Read/Write
152 Read/Write
153 Read/Write
154 Read/Write
155 Read/Write
156 Read/Write

157 Read/Write
158 Read/Write
159 Read/Write
160 Read/Write
161 Read/Write
162 Read/Write
163 Read/Write
164 Read/Write
165 Read/Write
166 Read/Write
167 Read/Write
168 Read/Write
169 Read/Write
170 Read/Write
171 Read/Write
172 Read/Write
173 Read/Write
174 Read/Write
175 Read/Write
176 Read/Write
177 Read/Write
178 Read/Write
179 Read/Write
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BacNet 
Address

BacNet 
Bit Value Unit

0 AI [C]/[F]
1 AI [C]/[F]
2 AI
3 AI [C]/[F]
4 AI [C]/[F]
5 AI [C]/[F]
6 AI [C]/[F]
7 AI [C]/[F]
8 AI [C]/[F]
9 AI [C]/[F]
10 AI [C]/[F]
11 AI [C]/[F]
12 AI [uA]
13 AI [uA]
14 AI Analog Input 1
15 AI Analog Input 2
16 AI Analog Input 3
17 AI Analog Input 4

20 AI

Boiler Run Contact

23 AI
24 AI
25 AI
26 AI
27 AI
28 AI

29 AI

30 AI

22 AI

18 AI

19 AI

21 AI

BacNet 
Address

BacNet 
Bit Value Unit

31 AI
32 AI
33 AI
34 AI
35 AI
36 AI
37 AI
38 AI
39 AI
40 AI
41 AI
42 AI
43 AI
44 AI
45 AI
46 AI
47 AI
48 AI
49 AI
50 AI
51 AI [C]/[F]
52 AI [C]/[F]
53 AI [C]/[F]
54 AI [h]
55 AI [h]
56 AI [h]
57 AI
58 AI
59 AI
60 AI
61 AI
62 AI
63 AI

64 AI

65 AI

66 AI

67 AI

68 AI

69 AI

70 AI

71 AI

72 AI

73 AI

74 AI

10.G.4 
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BacNet 
Address

BacNet 
Bit Value Unit

BacNet 
Address

BacNet 
Bit Value Unit

75 AI

76 AI

77 AI

78 AI

79 AI

80 AI

81 AI
82 AI
83 AI
84 AI
85 AI
86 AI
87 AI
88 AI
89 AI
90 AI
91 AI [h]
92 AI [h]

0 AV
1 AV [C]/[F]
2 AV
3 AV
4 AV
5 AV
6 AV [C]/[F]
7 AV
8 AV
9 AV
10 AV
11 AV [C]/[F]
12 AV
13 AV
14 AV
15 AV
16 AV [C]/[F]
17 AV
18 AV
19 AV
20 AV
21 AV [C]/[F]
22 AV
23 AV
24 AV
25 AV
26 AV [C]/[F]
27 AV [C]/[F]
28 AV
29 AV
30 AV
31 AV
32 AV
33 AV
34 AV
35 AV [C]/[F]
36 AV [C]/[F]
37 AV

38 AV
39 AV
40 AV [C]/[F]
41 AV
42 AV [C]/[F]
43 AV
44 AV
45 AV
0 BV
1 BV
2 BV
3 BV
4 BV
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Figure 36. 

11.C 
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Figure 38. 

 TACO B&G
 500  A2117201 A2121803
 750  A2117201 A2121803
 1000  A2117202 A2121802
 1250  A2117202 A2121802
 1500  A2117203 A2121801
 1750  A2117203 A2121801
 2000  A2117204 A2121800    B&G  

  
 500 A2121803 A2121803 A2121801
 750 A2121803 A2121803 A2121801
 1000 A2121803 A2121802 A2121801
 1250 A2121803 A2121802 A2121801
 1500 A2121803 A2121801 A2121801
 1750 A2121801 A2121801 A2121801
 2000 A2121800 A2121800 A2121800

   TACO 
  
 500 A2117201 A2117201 A2117203
 750 A2117201 A2117201 A2117203
 1000 A2117201 A2117202 A2117203
 1250 A2117201 A2117202 A2117203
 1500 A2117201 A2117203 A2117203
 1750 A2117203 A2117203 A2117203
 2000 A2117204 A2117204 A2117204





 




