BWC Series

High Efficiency Gas-Fired Hot Water
Direct Vent Condensing Boilers

INSTALLATION INSTRUCTIONS

These instructions must be affixed on or adjacent to the boiler.

Models: é @ @
A 1b).

- BWCO070

« BWC090 WARMNING: Improper installation, adjustment, alteration,

«BWC120 senvice of mainfenance can cause property damage, injury,
of loss oflife, For assistance or additional mformation, con-

+BWC151 sult a qualified installer, service agency or the gas supplier

This bodler requires a special venting system. Read these
instructions carefully before installing.
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| Product Descrniption

The BWCOT0, BWCO0, BWCO 120 and BWC 151 are alumianuim gas fired condensing boilers designied For use in
forced hod water heating svatems requiring supply water temperatures of 180°F or less. These boilers are designed
fior installation on a wall, however they may be floor moumed wsang an optional pedestal kit available from Crowin,
This baoiler may be vemed vertically or horizontally with combustion air supplied froim outdoors. This bailer is mot
diesigned for use in gravity ot water systems or systems containing significant amounts of disselved oxvgen.

[1 Specifications

Hee Vent Section for additional venting opiions and requirements.

Model Dim"s" | Dim'B"
BWCITD " H5HE"
BAWCI [ 358"
[ ] L H16HE"
BWCH | X0 | 416N
Supply Waler —
Cannaciion '.III Elllull
Flebel Vake
i
i
weo—"| =3
HAn
Conbel
Tomporafy! — e
Pressura Gauge it Arcess
Viwport De =+ Fensl
— [Draln Vi
N — =
4
p e am {ias: Comection  om .
i Ouside: Lisf View Front View “‘*—Ih.-h't
o 'Wal Comneclion
Figure 2.1: General Configuration
Table 2.2: Specifications
o op [MAxnun | v | POE e e wargr | APPROX
MODEL* 5 I-"L‘TIEJN"I [MFLT [MFLT L‘.-".I"J'LL‘-]T':F RATING | AFUE (%) | VOLUME WI-"]GI T
(BT ) (BT hr) (BTURN) (BT r) (Cial ) (1)
BWCHN | mono block TG0 30000 G300 53,004 054 41 12
EWCHED | mano block S 00 00 R 000 T 4.5 04l 102
BWC LN | mono blogk | 120,000 000 1T Q3005 052 (62 11
BWC131 | mano block | 150,000 S, 135,000 117 40X 052 .13 133
¥ Add suffix “ENT Ffor aatured gas aed “EL" for propane. Ralings one the s Eor both flaels.
Table 2.3 Maximum Vent Lengths
Using Conoentric Vent System Supplied with the Bailer.. ..o 25 I
Usimg Ophonal S0 10Emm Concentric Vent Components:
[ USSP . |
L PPN 3 |
Using Ophonal S00125 Verbonl Conoeniric WMent Sysbemm ... emes e cens PO
Usimg Chphional 800125 Hornzontal Concemtmie Weml Sysbem .. VIO EL
Using Approved 37 AL29%-1C Homeoniad Stxnless Vent System and Gphonnl Siombess Steel Yent K. 10 i
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I11 Before Installing

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

» Inthe absence of an authority having jurisdiction, installation must be in accordance with this manual
and the National Fuel Gas Code, ANSI Z223.1. In Canada, installation must be in accordance with the
B149.1 Installation Code

*  Where required by the authority having jurisdiction, this installation must conform to the Standard for
Controls and Safety Devices for Automatically Fired Boilers (ANSI/ASME CSD-1).

BWC boilers utilize aluminum heat exchangers constructed, tested, and stamped in accordance with ASME
Boiler and Pressure Vessel Code Case 2382. Some jurisdictions which require ASME boiler construction do
not recognize this Code Case and may not approve the installation of an aluminum boiler. Consult the author-
ity having jurisdiction before installing this boiler.

Read Section VI 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.

Make sure that the boiler is correctly sized:

»  For heating systems employing convection radiation (baseboard or radiators), use an industry accepted
sizing method such as the I=B=R Heat Loss Calculation Guide (Pub. #H21 or #H22) published by the
Hydronics Institute in Berkely Heights, NJ.

e For new radiant heating systems, refer to the radiant tubing manufacturer’s boiler sizing guidelines.

»  For systems including a Crown Mega-Stor indirect water heater, size the boiler to have either the DOE
Heating Capacity required for the Mega-Stor or the net rating required for the heating system, whichever
results in the larger boiler.

»  For systems that incorporate other indirect water heaters, refer to the indirect water heater manufacturer’s
instructions for boiler output requirements.

Make sure that the boiler received is configured for the correct gas (natural or LP).

Make sure that the boiler is configured for use at the altitude at which it is to be installed.

NOTICE
This product must be installed by a licensed plumber or gas fitter when installed within the

Commonwealth of Massachusetts. See Appendix A for additional important information about
installing this product within the Commonwealth of Massachusetts.

IV Locating the Boiler

Observe the minimum clearances shown in Figure 4.1. These clearances apply to both combustible and non-
combustible materials. Observe the minimum clearances to combustibles for vent pipe shown in Table 4.2.

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 and transformer located underneath the boiler.

When the boiler is installed on the floor using the optional pedestal kit, the boiler may be installed on a non-
carpeted combustible surface.

The relief valve must be installed in the factory specified location.
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The bailes should b located 2o as to minimize the length of the vent gy stem.

The cormbustion air piping must terminate where outdoeor air is available for combustion and away from areas that
will contamimsate combustion air. Avoid areas near chemical products comtaining chlorine, chloride hased salts,
chloroMuerocarbonsg, paiint rermovers, cleaning solvents and detergents.

CLEARAMCES TO COMBUSTIBLE & MOMCOMELIETIBLE COMSTRUCTION.

THES BOILER 5 APPROVED FOR CLOSET IRSTALLATION WITH THE
FIIHJ.EH:I;“‘ TP = T-AGF, FROMT = 34, SIDES = 14,

RECOMMENDET) SERVICE (L EARANOES

TOP = 1 258", FRONT = 34", BOTTOM = 24"

mmmm RECOMMENCET), BUT MY BE REDUCED
ﬂmum (F THE BOILER 15 PRCVIDED THROUGH A DOCR.

15 PROVICED TO THE COMOENSATE TRAF AND
LOCATED LIMDERNEATH THE BOILER

T im “* WOTE: WHEN BOILER |5 VENTED VERTICALLY, THE MININUE C1ERRANCE
PR THE TOF OF THE JACHET CAM BE REDUCED TO 71T

L
G

R ey
|
R A

SRR

;

Figure 4.1: Clearances To Combustible Or Non-combustible Material
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Table 4.2: Clearances From Vent Piping To Combustible Construction

MINIMUM CLEARANCE
TO COMBUSTIBLE
TYPE OF VENT PIPE PIPE DIRECTION ENCLOSURE MATERIAL

HEAT FAB SAF-T VENT AT LEAST ONE SIDE OPEN,

COMBUSTIBLE MATERIAL ON A
MAXIMUM OF THREE SIDES

PROTECH FASNSEAL VERTICAL OR
Z-FLEX Z-VENT Il HORIZONTAL
METAL-FAB CORR/GUARD

HEAT FAB SAF-T VENT

PROTECH FASNSEAL 2-1/2”
Z-FLEX Z-VENT IlI VERTICAL WITH NO OFFSETS | ENCLOSED ON ALL FOUR SIDES

METAL-FAB CORR/GUARD
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YV Mounting The Boiler

A. Wall Mounting

CAUTION

This boiler weighs approximately 133 pounds:

*  Two people are required to safiely 136 this bodler onto the wall mounting ook,

= felake sure that wall mounting hook s anchored to a structure capable of supporting the
wright of the boiler and attached piping when flled with water, Jurizsdictions in arcas
gubject to earthquakes may have special requirerments for supporting this boiler. These
ksgal requirements take precedence over the requirements shoam balbow

1}

EN]
4

e

i

H)
el

[f the tealer 15 installed om oo framed woll, mmimom aceepioble froming 15 2 x 4 studs on 16" centers, The
boaler mountimg holes are on 167 centers for msiallaton between two studs ot the stamdard spocing. In
coses where the botler conmoed be centered between the studs, or where the studs are spaced closer thom 167
apart, the botler may be anchored o %" plywood or homeental 2 % 45 anchored 1o the studs.

5167 % 27 lag screws ond woshers are provided for mounting this boaler. These log serews are infended
for mounting the boler direotly onte studs covered with 447 sheet rock. When the boiler 15 ottoehed 1o
other tvpes of construction, such as masonry, use fosteners capable of supporting the weight of the botler
and attsched pipmg 0 accordanee with good constructon proctice and spphicable local codes

Make sure that the surface to which the boaler 15 mounted 15 plumb,

Before mounting the boiler, make sure that wall selected does not hove smy framing or other constrsction
that wall miterfere with the vent pipe penetraton,

Cmee o suitable locaton hos been selected for the boiler, ond ony nesded modificatons have been made

i the wall, wse Figure 5.1 to locate holes “A" and “B”. Make sure that the: horzental centerhine of these
heles 15 level, Holes “C" and “1F moy also be drilled ot thas tme or after the boaler 15 hung on the wall. 1f
the 5716 x 27 lag serews are used, drll 316" pilot hoeles,

Cul the openang’s in the wall for the vent system. The recommended bole dismeter 15 4-3/8" for
SO0 eoaxin] pipe amd 5-337 for BV 25mm ppe.

Attneh the wall honging heok using the 596" x 27 log serews and washers, or other suitable anchors os
appropriate (Figure 3.2 Moke sure the hook 15 level

Hang the baler on the wall hook as shovwn m figune: 5.2,

[F et nlrendy dome in Step (4 loeate and dnll boles “C™ and “1¥ using the ob=round slots mthe bottom
mountmg Aonge, Secure the bottom Aange to the wall using the 5/167% 27 lng serews, or other fasteners os
appropriate (fgure 525

10 Venfy that the front of the boaler 15 plumb, IF 1015 not, mstall washers of heles “C7 and <13 bebween the

bettorm mountimg fange ond the wall to adjost,

100 Sew Seotion V11 ¢ Venting) for instructions on attechimg the vent system to the botler,

B. Floor Mounting

This boiler may be mounted on the feor wsing an optional pedestal kit available from Croam. Follow the
instructions provided with this kit o azzemble the pedestal. and attach it o the boiler. When this pedestal is used,
the badler may be mstalled direetly on a non-carpeted combustible Aood.

&
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Figure 5.1 Wall Mounting Hole Locations
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Screw [4x)

T,
5/16" Flat 4/\1 5M6"x 2" Lag
Washer (4x)

Figure 5.2 Boiler Mountng/Hardware
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VI Air for Ventilation

WARNING

OUTDOOR COMBUSTION AIR MUST BE PIPED TO THE AIR INTAKE. NEVER PIPE COMBUSTION
AIR FROM AREAS CONTAINING CONTAMINATES SUCH AS SWIMMING POOLS AND LAUNDRY
ROOM EXHAUST VENTS. CONTAMINATED COMBUSTION AIR WILL DAMAGE THE BOILER
AND MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR LOSS OF LIFE.

Air for combustion must always be obtained directly from outdoors, however sufficient air for ventilation must
still be provided in the boiler room. Air for ventilation is required to keep various boiler components from over-
heating and is always obtained from indoors. To ensure an adequate ventilation air supply, perform the following
steps:

Step 1: Determine whether the boiler is to be installed in a confined space - A confined space is defined by the
National Fuel Gas Code as having a volume less than 50 cubic feet per 1000 BTU/hr input of all appliances
installed in that space. To determine whether the boiler room is a confined space:

1) Total the input of all appliances in the boiler room in thousands of BTU/hr. Round the result to the next
highest 1000 BTU/hr.

2) Find the volume of the room in cubic feet. The volume of the room in cubic feet is:
Length (ft) x width (ft) x ceiling height (ft)
In calculating the volume of the boiler room, consider the volume of adjoining spaces only if no doors are
installed between them. If doors are installed between the boiler room and an adjoining space, do not consider

the volume of the adjoining space, even if the door is normally left open.

3) Divide the volume of the boiler room by the input in thousands of BTU/hr. If the result is less than 50, the
boiler room is a confined space.

Example:

A BWC120 and a water heater are to be installed in a room measuring 6ft — 3 in x 7ft with an 8 ft ceiling. The
water heater has an input of 30000 BTU/hr:

Total input in thousands of BTU/hr = (120000 BTU/hr + 30000 BTU/hr) / 1000 = 150 MBTU/hr

Volume of room = 6.25 ft x 7 ft x 8 ft = 350 ft3

350/150 = 2.33. Since 2.33 is less than 50, the boiler room is a confined space.
Step 2a: If the boiler is to be placed in a confined space, provide two openings into the boiler room, one near the
floor and one near the ceiling. The top edge of the upper opening must be within 12" of the ceiling and the bottom
edge of the lower opening must be within 12" of the floor (Fig 6.1). The minimum opening dimension is 3 inches.

« If the BWC boiler is the only gas-burning appliance in the boiler room, these openings must each have a

minimum free area of 100 square inches.
» If other gas-burning appliances are in the boiler room, size the openings in accordance with the appliance

manufacturer’s instructions or the National Fuel Gas Code. Minimum opening free area is 100 square
inches even if opening requirements for other appliances are less.
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Figure 6.1: Boiler Installed In A Confined Space, Ventilation Air From Inside

#  IF the tofal volume of both the boiler room and the room to which the openings conmect is less than 30 cubic feet
per 100D BTUNr of todal appliance inpud, install a pair of identical openings inio a third room. Connect addi-
tional rooms with openings until te todal volume of all rooms is at least 30 cubic feet per 100 BTU D of input.

*  The “free area” of an opening takes into account the blocking effect of mesh, grlls, and louvers. Where screens

are used, they mnst be no fner than Y7 (4 % 4) meash.

Step Ib: If ihe boiler is to be placed in an the matural imfiltration into the bedler room wall
provide adequate air for veniilation without additional openings into boiler room.

10
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VII Venting

WARNING

FAILURE TO VENT THIS BOILER IN ACCORDANCE WITH THESE INSTRUCTIONS COULD CAUSE
FLUE GAS TO ENTER THE BUILDING RESULTING IN SEVERE PROPERTY DAMAGE, PERSONAL
INJURY, OR DEATH:

* Use only vent systems and materials explicitly permitted by Crown for use with this boiler.
* Do not attempt to mix components from different approved vent systems.

* Do not obtain combustion air from within the building.

* Do not install a barometric damper or drafthood on this boiler.

CAUTION

Moisture and ice may form on the surfaces around the vent termination. To prevent deterioration,
surfaces should be in good repair (sealed, painted, etc.).

A. Vent System Design
There are four basic ways to vent this boiler:

» Horizontal (“Side Wall”) Concentric Venting - Vent system exits the building through an outside wall.
Concentric venting consists of a “pipe within a pipe”. Flue gas exits the building through the inner pipe and
combustion air is drawn into the boiler through the space between the inner and outer pipe.

» Horizontal (“Side Wall”) Twin Pipe Venting - Vent system exits the building through an outside wall.
Combustion air and flue gas are routed between the boiler and outdoors using separate pipes.

 Vertical Concentric Venting - Vent system exits the building through the roof. Concentric venting consists of a
“pipe within a pipe”. Flue gas exits the building through the inner pipe and combustion air is drawn into the boiler
through the space between the inner and outer pipe.

 Vertical Twin Pipe Venting - Vent system exits the building through a roof. Combustion air and flue gas are
routed between the boiler and outdoors using separate pipes.

All of these systems are considered “direct vent” because in all of them air for combustion is drawn directly from
the outdoors into the boiler. A description of all of these venting options are shown in Tables 7.1 and 7.9. For clarity,
these vent options are numbered from 1 to 6. One of the vent option columns in Tables 7.1 or 7.9 must match the
planned vent and air intake system exactly. In addition, observe the following guidelines:

1) Approved vent systems - Use only one of the approved vent systems shown in Tables 7.4 or 7.5. These vent systems
fall into two basic categories:

» Concentric Vent System - The standard boiler is supplied with a concentric vent system having a maximum
usable length of 25” (Figure 1.1). For longer runs, additional straight lengths and elbows are available from
Crown. In some cases, larger diameter concentric pipe must be used. Each Crown concentric vent component
consists of an inner pipe of polypropylene and the outer pipe of steel. Integral gaskets on each concentric fitting
provide a gas tight seal. A list of all Crown concentric vent components is shown in Table 7.4.

In this manual, concentric pipe sizes are called out in terms of the inner and outer pipe nominal diameters in
millimeters. For example, “60/100mm” pipe consists of a 60mm exhaust pipe inside a 100mm diameter outer pipe.

» Twin Pipe Vent Systems - Approved vent systems are made of a special stainless steel alloy (AL29-4C) for
protection against corrosive flue gas condensate. They are designed to provide a gas tight seal at all joints and
seams so that flue gas does not enter the building. Each approved vent system has a unique method for installation
- do not attempt to mix components from different vent systems. A list of approved twin pipe vent systems is
shown in Table 7.5. Note that a special vent collar (Crown PN 230510) is required if the boiler is to be vented
with one of the approved stainless vent systems.

11

Download from Www.Somanuals.com. All Manuals Search And Download.



2)

3)

4)

5)

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. See Table 7.1 or 7.9 for the maximum vent length. In horizontal vent systems,

the lengths shown in Table 7.1 are in addition to the first standard elbow on top of the boiler. For vertical vent
systems, the maximum vertical vent lengths shown in Table 7.9 are in addition to two standard radius elbows. If more
elbows are desired, the maximum allowable vent length must be reduced by the amount shown in Table 7.8 for each
additional elbow used. Termination fittings are never counted, although the length of the concentric terminal section
is counted.

Example:

A 60/100mm concentric vent system is planned for a horizontally vented BWC120 which has the following
components:

80/125 x 60/100mm Reducing Elbow (supplied with the boiler)
5ft Straight Pipe

90 elbow

1-1/2ft Straight Pipe

45Elbow

Uncut Terminal Section (supplied with the boiler)

The Vent Option #1 column in Table 7.1 describes a horizontal direct vent system using 60/100mm concentric vent
pipe. From this column, we see that a BWC120 may have a vent length of up to 18ft. The 90 degree reducing elbow
is not considered. The length of the terminal section (not including the plastic terminal itself) is approximately 22
1/2” (1.9ft) installed. From Table 7.8, we see that the equivalent length of the 60/100mm elbow is 4.5ft and that the
equivalent length of the 45 degree elbow is 4ft. The total equivalent length of the planned venting system is therefore:
5ft (Straight ) + 4.5ft (90 Elbow) + 1.5ft (Straight ) + 4 ft (45 Elbow) + 1.9ft (Uncut Terminal Section) = 16.9ft.
Since Table 7.1 shows a maximum allowable vent length of 18ft, the planned vent system length is acceptable.

Minimum Vent and Air Intake Lengths - Observe the minimum vent lengths shown in tables 7.1 and 7.9.

Permitted Terminals for Horizontal \Venting:

< \ent Option 1 - The 60/200mm concentric vent terminal is supplied with the boiler as part of the standard vent
system.

* Vent Option 2 - The exhaust terminal is Crown PN 230511. The air intake fitting is a 90 degree elbow with a rodent
screen supplied by the installer. This elbow is made out of the same material as the rest of the air inlet system
(either galvanized or PVC) and is installed as shown in Figure 7.3.

« Vent Option 3 - Two terminals are permitted:

a) 80/125mm Concentric Vent Terminal (Crown PN 230531)

b) 80/125mm Snorkel Terminal (Crown PN 230540) . This terminal allows the vent system to exit the building
close to grade and go up the exterior wall far enough to provide adequate clearance between the terminal itself
and the snow line (Figure 7.7).

Horizontal Vent and Air Intake Terminal Location - Observe the following limitations on the vent terminal location
(also see Figures 7.6, 7.7). When locating a concentric terminal, observe the limitations outlined below for “vent
terminals”.

e \ent terminals must be at least 1 foot from any door, window, or gravity inlet into the building.

< For twin pipe terminals, maintain the correct clearance and orientation between the vent and air intake 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.

e 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.

e The bottom of the vent terminal must be at least 7 feet above a public walkway.

¢ Do not install the vent terminal directly over windows or doors.

e The bottom of the vent terminal must be at least 3 feet above any forced air inlet located within 10 feet.

* USA Only: Aclearance 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.

e Top of vent terminal must be at least 5 feet below eves, soffits, or overhangs. Maximum depth of overhang is 3 ft.

12
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Horizontal Terminal Clearance Requirements (continued):

* Vent terminal must be at least 6 feet from an inside corner.

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

 If possible, 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 Section IV for more information on possible contaminates.

TABLE 7.1: SUMMARY OF HORIZONTAL VENTING OPTIONS

VENT OPTION # 1 2 3
CLASSIFICATION USED IN THIS HORIZONTAL HORIZONTAL HORIZONTAL
MANUAL CONCENTRIC TWIN PIPE CONCENTRIC
ILLUSTRATED IN FIGURE 7.2 7.3 7.2
VENT PIPE PENETRATION
THROUGH STRUCTURE WALL WALL WALL
AIR INTAKE PIPE PENETRATION
THROUGH STRUCTURE WALL WALL WALL
VENT PIPE SIZE 60/100 mm 3" 80/125 mm
AIR INTAKE PIPE SIZE CONCENTRIC 322 CONCENTRIC
BWC070 321t 100ft 100ft
T % BWC090 32t 100ft 100ft
2 > BWC120 18ft 100ft 100ft
L
5 et I o Toon
s
2 BWC070 321t 100ft 100ft
'_
5 Lu BWC090 321t 100ft 100ft
s = BWC120 18ft 100ft 100ft
owesi I o Loon
BWC070 10in 10in 10in
- % BWC090 10in 10in 10in
=
Q > BWC120 10in 10in 10in
4 BWC151 _ 10in 10in
= BWC070 10in 10in 10in
> — .
Z 5 BWC090 10in 10in 10in
s = BWC120 10in 10in 10in
BWC151 _ 10in 10in
VENT TERMINAL C#Eg%\é\ﬁ' Crown 230531
60/100 mm CONCENTRIC
CONCENTRIC or 230540
AIR INTAKE TERMINAL 3” 90 ELBOW SNORKEL
APPROVED
6%2‘8(\)"’“ STAINLESS CROWN
mm
VENT MATERIAL VENT STEEL VENT 80/125mm VENT
COMPONENTS SYSTEM COMPONENTS
G T SHOWN IN SHOWN IN
TABLE 7.5
TABLE 742 GALVANIZED TR
Note #1
AIR INTAKE MATERIAL ( ) SR i

Note #1: In Vent Option #1, the 80/125mm concentric straight section (PN 230515) shown in Table 7.4a may be used between the
boiler and the first 80/125 x 60/100 reducing elbow. If this is done, the overall maximum vent length is still restricted to that shown for

Vent Option #1 in Table 7.1 above.

13
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APPROVED COMCEMTRIC VENT
SYSTEM (TABLE T.41

PITCH VENT PIFE 5/8" PER
FOOT TOWARDSS BOILER

TERM I KAL

BUILDING EXTERIOR

FIGUIRE 7.2 HOREAOMN DAL CORCREMTREIC VENTIMNG
(VENT QPFTION 1,3)

APPROVED) VENT
— RITCH WEHT PIPE 1/4° PER
SYSTEN [TABLE 7.31 / FIT TOWARDS BOILER
CALYANIZED OR P . -
IR INTWE PIFE [ - ' 10 e
-
/ A i THIRLE
.,-F""#’F’.. I.Ir
’ — ALTERMTE [WET
ki I3 - TERHIMAL LICCATION
P
-
QE(;
gk
il
| . EXHAUST TERHIMAL
BOILER POOW ;,Jfﬁ" NI TH RODENT SCREEN
- P T
[ WITH RODENT SCREEN
-~ EUILDIWG EXTERIOR

FIGURE 7.3: HORLADMTAL T'WIN FIFE VENTING {(VENT CHTTICN 23
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TABLE 7.4a: CROWN CONCENTRIC 60/100 VENT COMPONENTS
(VENT OPTION 1)

USED ON
CROWN PN DESCRIPTION SIZE VENT COMMENTS

OPTION #

930521 80/125 x 60/100mm REDUCING 80/125 x 1 INCLUDED WITH STANDARD
ELBOW 60/100mm BWC070/090/120

230520 TERMINAL SECTION 60/100mm 1 INCLUI;\I?VIDC\(;\;I(;I/'OHQ(S)/'I;/;\(I)\IDARD
230522 WALL GROMMET 60/100mm 1 INCLUBSV%X\;ZOHQ(?ZZ?DARD
230505 39” STRAIGHT 60/100mm 1 OPTIONAL - MAY NOT BE CUT
230504 78” STRAIGHT 60/100mm 1 OPTIONAL - MAY NOT BE CUT
230506 19 1/2” STRAIGHT 60/100mm 1 OPTIONAL - CAN BE CUT
230507 90 DEGREE ELBOW 60/100mm 1 OPTIONAL
230508 45 DEGREE ELBOW 60/100mm 1 OPTIONAL
230515 39” STRAIGHT 80/125mm 1 OPTIONAL - CAN BE CUT (Note #1)

Note #1: On 60/100mm vent systems, this may only be used between the boiler and the first 80/125 x 60/100 Reducing elbow (see text).

TABLE 7.4b: CROWN CONCENTRIC 80/125 VENT COMPONENTS

(VENT OPTIONS 3,6)

USED ON
CROWN PN DESCRIPTION SIZE VENT COMMENTS
OPTION #
230527 90 DEGREE EL (STANDARD) 80/125mm 3,6
230528 90 DEGREE EL (SWEEP) 80/125mm 3,6
230526 45 DEGREE EL 80/125mm 3,6
230517 19 1/2” STRAIGHT 80/125mm 3,6 CAN BE CUT
230515 39” STRAIGHT 80/125mm 3,6 CAN BE CUT
230518 39” STRAIGHT 80/125mm 3,6 MAY NOT BE CUT
230519 78” STRAIGHT 80/125mm 3,6 MAY NOT BE CUT
230525 TELESCOPING STRAIGHT 80/125mm 3,6 ADJUSTABLE FROM 12-1/2” TO 16-1/2
230531 HORIZONTAL TERMINAL 80/125mm 3
230540 SNORKEL KIT 80/125mm 3 (NOTE #1)
230532 VERTICAL TERMINAL 80/125mm 6 (NOTE #2)
230533 FLAT ROOF FLASHING 80/125mm 6
230535 SLOPED ROOF FLASHING 80/125mm 6 (NOTE #3)
woss | SUPPORTELBOWWITH |y | ore s
230536 SUPPORT BAND 80/125mm 3,6

Table 7.4b Notes:

1) Snorkel kit includes parts needed to offset terminal on exterior wall by up to 46”.
2) Vertical terminal can be used with either of the roof flashings listed beneath it.

3) Sloped roof flashing suitable for roof angles between 25 and 45 degrees.
4) Used at base of vertical run inside unused masonry chimney.
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6) Permitted Terminals for Vertical Venting -
* \ent Option 5 - A straight termination is installed in the end of the vent pipe. Vent manufacturer part numbers for these
screens are shown in Table 7.5. The air inlet terminal consists of a 180 degree elbow (or two 90 degree elbows) with a
rodent screen as shown in Figure 7.10.
* \Vent Option 6 - Use Crown PN 230532 with the appropriate flashing (Table 7.4b)

7) \ertical Vent Terminal Locations (\Vent Options 5,6) - Observe the following limitations on the location of all vertical vent
terminals (see Figures 7.10, 7.11):

* The top of the vent pipe must be at least 2 feet above any object located within 10 feet.

* For Vent Option #5, the vertical distance between top of the vent and air inlet terminal openings must be at least 12”.

* The bottom of the air inlet terminal must be at least 12” above the normal snow accumulation that can be expected on
the roof. The terminal used in Vent Option #6 has a fixed distance above the storm collar of 19”. If a greater distance is
needed to provide the clearance above the snow line, build a chase on the roof and mount the vertical terminal on top of
the chase.

* For Vent Option #5, the air intake terminal must be located on the roof and must be no further than 24 horizontally from
the exhaust pipe.

8) Wall thimbles — Wall thimbles are required where single wall vent pipe passes through combustible walls with less than
the required clearance shown in Table 4.2 or as required by local codes. Stainless vent manufacturer’s wall thimble part
numbers are shown in Table 7.5. Note that concentric vent has a “zero” clearance to combustibles and therefore does not
require the use of wall thimbles.

TABLE 7.5: PERMISSIBLE STAINLESS STEEL VENT SYSTEMS
AND PRINCIPLE VENT COMPONENTS
(VENT OPTIONS 2, 5)

VENT
MANUFACTURER | oo | SIZE COMPONENT PART NUMBER
3 BOILER COLLAR CROWN 230510
SAF-T 3 WALL THIMBLE HEAT FAB 7393, 7393GCS, 5391CI
HEAT FAB VENT
E7 SEAL 3 HORIZONTAL TERMINAL CROWN 230511
3 VERTICAL TERMINAL HEAT FAB 9392
3 BOILER COLLAR CROWN 230510
PROTECH 3 WALL THIMBLE FSWT3
SYSTEMS FASNSEAL
INC. 3 HORIZONTAL TERMINAL CROWN 230511
3 VERTICAL TERMINAL FSBS3
SVE 3 BOILER COLLAR CROWN 230510
2 FLEX SERIES Il 3 WALL THIMBLE 2SVSWTEF03
(“Z-VENT 3 HORIZONTAL TERMINAL CROWN 230511
1
) 3 VERTICAL TERMINAL 24SVSTPFO03
3 BOILER COLLAR CROWN 230510
3 WALL THIMBLE CGSWWPK(3”
METAL-FAB CORR/ )
GUARD 3 HORIZONTAL TERMINAL CROWN 230511
3 VERTICAL TERMINAL CGSWHTM(3")
NOTES:

1) See vent system manufacturer’s literature for other part numbers that are required such as straight pipe, elbows, firestops and vent supports.

2) Crown 230510 collar replaces factory-mounted concentric collar (Figure 7.16).
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FIGURE 7.6a: LOCATION OF VENT TERMIMAL EELATIVE TO WINDIOWS, DOORS, GRADE
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FIGURE 7.6b: LOCATION OF VENT TERMIMNAL RELATIVE TO METERS AND FORCED AIR INLETS
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5 FT MIN.

HOTE: AIR IMLET TERMIMAL FOR STALKLESS VEMT HOT SHW.
FIGURE 7.6¢: POSITIONING VENT TERMINAL UNDER OVERHANGS
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9) Pitch of Horizontal Piping - Pitch all horizontal piping so that any condensate which forms in the piping will run
towards the boiler:

« Pitch Crown horizontal concentric venting 5/8” per foot
« Pitch Stainless steel venting 1/4” per foot.

10) Supporting Pipe - Vertical and horizontal sections of pipe must be properly supported:

* Support Crown concentric venting near the female end of each straight section of pipe.

Exception: Vertical runs of concentric pipe in an unused chinmey (Figure 7.36) need only be supported at the
terminal and at the base of the run.

« Support stainless steel venting as called for by the vent manufacturer’s instructions.

SNORKEL TERMINAL

Offset
15 Minimum
46 Max imum

FIGURE 7.7: SNORKEL TERMINAL CONFIGURATION
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TABLE 7.8: VENT/ AIR INTAKE FITTING EQUIVALENT LENGTH

VENT FITTING EQUIVALENT LENGTH (ft)
60/100mm 90° CONCENTRIC ELBOW 4.5
60/100mm 45° CONCENTRIC ELBOW 4.0
80/125mm 90° CONCENTRIC ELBOW 8.5
80/125mm 90° SWEEP CONCENTRIC ELBOW 5.5
80/125mm 45° CONCENTRIC ELBOW 3.0
80/125mm 90° CONCENTRIC SUPPORT ELBOW 8.5
3” SINGLE WALL 90° ELBOW 515
3” SINGLE WALL 45° ELBOW 4.0

TABLE 7.9: SUMMARY OF VERTICAL VENTING OPTIONS

VENT OPTION #

5

6

CLASSIFICATION USED IN THIS VERTICAL VERTICAL
MANUAL TWIN PIPE CONCENTRIC
ILLUSTRATED IN FIGURE 7.10 7.11
VENT PIPE PENETRATION
THROUGH STRUCTURE ROOF ROOF
AIR INTAKE PIPE STRUCTURE
THROUGH STRUCTURE ROOF ROOF
VENT PIPE SIZE 3
80/125 mm CONCENTRIC
AIR INTAKE PIPE SIZE 3
BWC070 98ft 95ft
T = BWC090 98ft 951t
= w
2 > BWC120 98ft 95ft
L
2 BWC151 98ft 95ft
s
> BWC070 98ft 95ft
X E BWC090 98ft 95ft
= z BWC120 98ft 95t
BWC151 98ft 95t
BWC070 oft oft
'_
T = BWC090 2ft oft
Q = BWC120 2ft 2ft
L
3 BWC151 2ft oft
= BWC070 2ft oft
= —
= m BWC090 2ft oft
= = BWC120 2ft 2ft
BWC151 2ft oft
STRAIGHT TERMINAL
VENT TERMINAL BY VENT SYSTEM MFR. CROWN 230532
(TABLE 7.5) CONCENTRIC TERMINAL
37 180° ELBOW (TABLE 7.4b)

AIR INTAKE TERMINAL

(FIGURE 7.10)

VENT MATERIAL

APPROVED STAINLESS
STEEL VENT SYSTEM

AIR INTAKE MATERIAL

GALVANIZED OR PVC

CROWN 80/125 mm VENT
COMPONENTS SHOWN IN
TABLE 7.4b
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10 FT
STRAIGHT TERMINAL [TABLE 7.5)

0" MIN

FIRE STOP LISTED FOR
USE WITH VENT SYSTEM

APPROVED VENT SYSTEM (TABLE 4)
PITCH 174" PER FT TOWARDS TRAP 441\

W
M 180 INLET ELBOW

WITH RODENT SCREEN

A}

I NORMAL SNOW

ﬁ\ \ [ LINE ON ROOF
LA]R INTAKE PIPE

BWC BOILER

3

Oe =

FIGURE 7.10: VERTICAL TWIN PIPE VENT SYSTEM (VENT OPTION 5)

10 FT

‘ VERTICAL TERMINAL
% (TABLE 7.4b)
2FT M

FLASHING
(TABLE 7.4b)

S~ _— NORMAL
SNOW LINE

ROOF LINE

BWC BOILER

Oes =

FIGURE 7.11: VERTICAL CONCENTRIC VENT SYSTEM (VENT OPTION 6)
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B. Removing an Existing Boiler From a Common Chimney

Read this only if the BWC hoiler is replacing an existing boiler that is being removed from a common chimney. This
section does not apply to the installation of a BWC bhoiler.

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)
(b)

(©)

(d)
(€)

Seal any unused openings in the common venting system.

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

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 exhausts, so they will operate at maximum speed. Do not operate a
summer exhaust fan. Close fireplace dampers.

Place in operation the appliance being inspected. Follow the lighting instructions. Adjust thermostat so the
appliance will operate continuously.

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

(f) After it has been determined that each appliance remaining connected to the common venting system properly

vents when tested as outlined above, return doors, windows, exhaust fans, fireplace dampers and any other
gas-burning appliances to their previous condition of use.

(9) 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 Z2223.1.

WARNING

NEVER COMMON VENT ABWC BOILER WITH OTHER APPLIANCES.
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C. Assembly of Crown 60/100mm Concentric Venting
(IMPORTANT - Skip to Section D for 80/125mm Concentric Vent Assembly)

WARNING

Failure to follow the instructions could result in flue gas leakage into the combustion air or indoor air,
resulting in unsafe or unreliable operation.

Do not lubricate concentric gaskets with anything other than water.

« Do not attempt to cut any piping except as permitted in this section. When cutting these sections, make sure
all cuts are square and allow for proper insertion.

* Do not attempt to try to mix this concentric pipe with other venting systems.

1) Concentric vent components supplied with the boiler are packed inside the BWC070/090/120 carton and include
the following:

a) 80/125 x 60/100mm reducing elbow (Crown PN 230521).
b) 60/200mm terminal section (straight section with a terminal and overall length of 27 3/4” (Crown PN 230520).
¢) Two (2) Rubber wall grommets (Crown PN 230522).

2) Unless the 80/125 straight riser (PN 230515) is used, start by attaching the reducing elbow to the boiler collar. To
do so, remove the clamp from the large end of the reducing elbow and set aside. Apply a small amount of water to
the brown gasket on the boiler collar. Push the elbow onto the boiler collar until the bead on the elbow contacts the
top edge of the collar (Figure 7.20).

3) Reinstall the clamp removed in Step (2) so that the elbow is secured to the boiler collar.

4) If no additional sections of concentric pipe are required, attach the terminal section to the elbow. In most cases, it
will need to be cut before doing so. Use the following procedure to cut the pipe:

a) Measure distance “L” from the outside surface of the exterior wall to the end of the elbow as shown in Figure
7.21.

b) Add 2-1/8” to distance “L”. Carefully mark this length on the pipe as shown in Figure 7.22.

c) Press in the two tabs holding the plastic terminal in the terminal section (Figure 7.22). Carefully pull out the
terminal and the inner pipe.

d) Cut the outer pipe only at the point marked in Step (b) using aviation shears, a hacksaw, or an abrasive wheel
cutter. Be careful to cut the pipe square. De burr the cut end with a file or emery cloth.

e) Cut the plastic inner pipe so that it will protrude 3/8” beyond the outer pipe when reinstalled in the terminal
section (Figure 7.23). Use a fine tooth hacksaw or a PVC saw to cut the plastic pipe and be careful to cut the pipe
square. De burr the cut edge of the plastic pipe with a file, razor blade, or fine sandpaper.

f) Reinstall the inner pipe in the terminal section. Slip the outside wall grommet over the terminal section and
position so that it covers the joint between the outer pipe and the terminal (Figure 7.24).

g) Make a mark on the terminal section 1” from the cut end of the outer pipe as shown in Figure 7.24.

h) Pass the terminal section through the wall from the outside. Push the remaining wall grommet over the terminal
section on the inside of the wall. Push the terminal section into the elbow until the mark made in Step (g) is no
longer visible. If necessary, the brown gasket in the inner pipe may be lubricated with a few drops of water.

i) The terminal section must be attached to the elbow with a single #10 x 1/2” sheet metal screw ( not supplied) at
the top of the elbow. Drill a 1/8” hole in the location shown in Figure 7.25. Use a short drill bit or a drill stop
to ensure that the drill bit does not penetrate the pipe by more than 3/8”. Install a #10 x 1/2” screw in this
hole. Do not use a screw longer than 1/2” long.

j) If not already done, make sure that both wall grommets are firmly against the interior and exterior wall surfaces.
Seal any cracks or other openings near the terminal through which exhaust could enter the building.

5) If additional pieces of pipe are used, install them starting at the boiler elbow. Support each section of straight pipe
at its female end.
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801125 x $01G0mm
RechchgERow

BEr 28mm —-_
‘Coonaniria

FIGLIEE 7200 IMSTALLATTCN Ol KELHICTNGG ELBCAW b Q0MCERTREIC BOILER CUOLLARK

N\

Dimeansion *L”

i

FIGURE 7.21: DIMEMNSION “L"
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& Ulse liH.L:II'IE Taruds e icled 1o _|-:r1|:| .1|J.1 wzenl wechions of non-cuttable '|'||]'.||_ s wal ] ag rI[lIﬂEH The male emd of the termmal
seetion and other cuttable sections must be held to the female end of the adjoining pipe with at least three #10 x 1727 sheet
metal serews, Dol a 18 hole through both outer pipes to start this serew, Use a drill stop or other means to ensure that
the drill it docs not penetrate more than 38" into the outer pipe. Do not use a sheet metal serew longer than 1727

T3 The only stratght pipe that can be cut 1= the terminal seetion, the 12127 seetion (Crovmn P 2305061 and the 800125
straight riser (PM230515) To cut this pipe

a) Cut pape from the male end. Abter marking the desired length of the outer pipe, remove the plastic mner pipe by pullimg

it ont fromm the female end.
b Cut the owter pipe only at the point marked m Step (b) usmg aviation shears, a hacksaw, or an abrazsive wheel cutier. Be

cateful to cut the pipe square. De burr the cuf end wath a file or emeny elodh
¢ Cut the plastic inner pipe so that it will protrede 387 boyond the outer pipe when remstalled i the outer pape. Use a
fine tooth hacksaw or a PYC saw to et the plastic pape and be carctul to cut the pipe square. De burr the cot edge of the

plashic pipe with a file, razor blade, or hine sandpaper.
di Bemstall the inner pips.

8) Install the terminal a5 outhined m Step (41 above. Dimension "L desenbed in Step 4 15 the distance from the exterior sur-
Face of the wall to the end of the last plece of pipe mside the buldmg,

= Dimansion "L + 218" —————=

[ A . ? QE

FIGURE 7.22: CUTTIMNG QOUTER FIFE

Cut Lirne For
Piastic Inmer Pipa

FIGURE 7.25: CUTTTING INMER PIFE
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Wall Grommet
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Grommet
Position Detad

FIGURE 7.24: PREPARIMG &0 100mm TEREMIMNAL SECTIOR FOR IMSTALLATION IN THE WALL

— Depth Gaugs

g
i
)

Outer Pipe Of — !
Tarminal Yant Section

Wall Grommet —

FIGURE 7.23 ATTACHIMG 60/100mm TERMIMNAL SECTION

#0x 1427
Sheat Matal Screw
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D. Assembly of Crown 80/125mm Concentric Venting
(IMPORTANT - See Section C for 60/100mm Concentric Vent Assembly)

WARNING

Failure to follow the instructions could result in flue gas leakage into the combustion air or indoor air,
resulting in unsafe or unreliable operation.

* Do not lubricate concentric gaskets with anything other than water.

« Do not attempt to cut any piping except as permitted in this section. When cutting these sections, make sure
all cuts are square and allow for proper insertion.

* Do not attempt to try to mix this concentric pipe with other venting systems.

1) When BWC070, BWC090, or BWC120 boilers are vented using 80/125 venting, the 60/100 terminal section
and reducing elbow supplied with the boiler are not used. The components listed in Table 7.4b are required for
80/125mm installations and are not supplied.

The BWC151 is supplied with the following 80/125 components:

a) 80/125 Standard Radius Elbow
b) 80/125 Terminal Section

Before starting assembly of an 80/125 vent system, make sure that the planned installation is in accordance with the
“Vent System Design” Section of this manual and that all required 80/125mm vent components are on hand. Any
components not supplied with the boiler are available through Crown distributors.

/7 MALE END

FIGURE 7.30a: CUTTABLE STRAIGHT SECTION

f MALE END

1 BEAD

FIGURE 7.30b: NON CUTTABLE STRAIGHT SECTION
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1) Cyttimg Straight Pipe < The following straight pipe sections may be cut;

Part # Digsenplion
230517 1% 1/2" Straight
230515 3% Siraight

These sections have a |'||..1|.n mitle end (withowt beads - see ["1|:|,|.|:n|. T 3000, They are alwavs ot Prom the male end
Sectigns not shown on the above list may not be cut. These sections have beads on the male end (Figure 7.306).

T et the straight sectwms hsted above refer fo Figure 7.3 1 and the following mstructions:

a) Determime the required lengih of the outer pipe. When doing this allow an additional 17 of length for insertion

into the female end of the adjoimng pipe. ipe. Mark the cut ling on the outer pipe.
Ty |'|u|.|1|:||:|, it oot froom the Female |_n|.:|

11 Eemove the plasie inner

et the nL'I[IFR PIPE ﬂFIF;I" at the pomt marked in Step (@) wing aviation shears, a hacksaw, or an abrasive
wheal culter, Be careful to e the '|1|]'.||_ ERJLLLTE e b the cut end wath a file or Iy cloth,

i Make an inserim |:n.|:|"|-i 1™ froen the male end of the outer pa

1.}|: il the '|'||:|:ni|1|. inmer pape so that it will profrede 3587 |:H.'l|':EI1.|:I.E|.|'IL male 1.|:||J.1:-| the outer pape when |:|.|.1'.m1=||'||.'d
in the guter Ppe. [lze a fine tooth hacksaw or a PYO saw 1o el the plastic !l:IE!lL' and be careful to aut the |'||.'|1|.

uare, D burr the cut edge of the plastic prpe with a file, razor ]1|EEL or fire sandpaper,

I Reinstall the inner i,

"‘H‘_,..-""_FEHM'E END OF ADLDINIMG WENT FIFE

—]
FLACE [MEERTIOW M&RK HERE

CUT LIKE IM OUTER PIPE

OUTER PIPE

CUT LINE IM IMMER PIPE

|HNER FIPE
{ TEWPORARILY REMINED FROM OUTER FIFE FOR CLTTING ¥

FIGUREE 7.31: CUTTIMNG STRAIGHT FIPE
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3 Jamang Pipe -

a) Star assembly of the vent system o the bxler. Lubncate the brovwn gasket in the beiler vent collar with a tew drops
of wiler.

b} Push the male end of the first fifting into the boiler eollar unial it bottems out. The male end of cuttable sectiomns
should go 17 into the collar undil the meerion mark (made i Step 2d above) 12 covered. On other Attings, the bead
on the male pipe will bottom out on the cellar (Figure 7.32h).

) The male end of cutinble fittings must be held to the collar wath three #10 % 127 sheed metal serews. Dnll a 18 hole
through Beh cuter pipes (o start this screw. Use a dreill stop or other means to ensare that the deill bit dees not
penctrate more than 38" inte the outer pipe. Do not use a sheet meetal serew longer tham 102" (Figore 7.52a).

dy ez locking bands {provided wath all fitmes) to secure non-cutiable pape, as well as fttings, o the boiler collar
(Figure 7.32k).

) Use the same method 1o pon all remainmg vent components excepd for the termimal.

Insertlon E i .

Herk ﬁﬁ_. ; €31 #10 x 1727 . :

: : Shaat Hakal ' H

I : ' Scraws ! i

| i :

LT i '

j i 1 [1 Exponnd i "

4 A o110 '=| [
E_-.......-.i..- ia....-..-.....}.i....
R — R

i . bapth i :

. ! Gouge H !

. v Drill Thras . H

H H Equal Iy Spoced | H

L ! 18" Holos ! !

H i Thiaigh i i

" ' Both Outer ! !

FIGLURE 7.32a: JOINING CUTTARLE PIPE Flpas

: ‘
I
| I—l Lecking Band : !

7 [) FohTT :.i]

i
T

'-.. : 1
E——------——L-—I l.--%';-rrrrrr-ﬂ-ilﬁu-u-i
[ ] _I IL_—_______J

i - i -
i 1 i 1

i I i I

1 i 1 i

FIGURE 7.32b: JOINING NOMN CUTTABLE PIPE
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47 B0/ 12 5mm Horizonial Termyingl Installation -

o) Cut o 512" dismeter hele through the exterior wall of the plonned location of the horzonta] termimal

b Mensure distonee “L™ from the outside surfoce of the extenor wall te the end of the lost fithng os shesam in
Fagure 7.3 3a

o) fudd 1-1/47 to distonee “L", Carefully mork this length on the pipe as shown m Figure 7,330

d) Remove the plastic inner pipe from the terminal, by gently ]ﬂuﬂ:ng on it from the male end, Set pside,

e Cut the owter pipe only at the pomt marked in Step (@) using avintion sheors, & hacksaw, or on abrasive
wheel cutter. Be coreful to out the pipe square, De<burr the out end with a file or emery eloth

[y Beinstall the plastie inner pipe mn the termainal, moking sure thet the femole end of this pipe 15 completely
hottomed out over the alummum mole connection visible behind the mr mtake gnll. Ploce o mark on the
plastic mner pipe 38" bevond the end of the cuter pipe (Figure 7.33¢), Use o fing tooth hacksow or o
PYIC saw to cul the plostic pipe and be coreful o cut the pipe square (1F necessary, the plaste pipe can be
removesd from the termimal agnin for coftmg), Dre<burr the oot edge of the plaste pape with o file, meor
blade, or fine sandpoper

E] Make 0 mark on the terminal section 1™ from the out end of the outer pipe as shown in Figure 7.33c,

1 8lip the termano] seetion through the wall from the outside. Pass the termanal through the inner wall plote
and push mite the last section of vent pipe until the mark made m Step (b} = oot longer visible (Figure
T.33d) Seoure the termanal to the last prece of pipe with three #10 % 1727 sheet metal sorews, Dnll o 108
feole through both outer pipes to start these serews. Use a drill stop or other means to ensare that the
drill bit does not penetrate more than 38" inte the owier pipe, Do not use a sheet metal serew lomger
tham 1727,

11 Shp the outer wall plate over the terminal amd seoure o the wall (Figure 73340 Apply o 137 bead of
wenther resistont KTV over the joint between the cutside wall plate and the terminal, Secure the other wall

AN

|

H R—

Y

FIGURE 7.33a: DIMERSIOS L7, B0 1 253mm HORIZOMNTAL TERMIMNAL

=—— [Nimension "L" + 1-1-4" —=y

E L L P Y Y ]

O

Mark To Cut Duter FPipe

FIGURE 7,338 CUTTING CHITER PIPE CF 8081 25mm HORTAOMTAL TERMIMAL
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_.'I-‘F Insertion Mark
- ."‘..."‘..."‘..."‘.......l‘..‘..............q--

— = 378" Make Sure This—/
GU‘I’ Lil"lﬂ‘ -».IEIII'I'I' ]5 FIJ||}|'

For Plasfic EnQuEEd
Inner PipE

FIGURE 7.33¢: CUTTING INNER FIFE OF 8001 25mm HORTIZAONTAL TERMINAL

WAL RLATE oHTE s

a

SEII'_‘:_I_LHIE3 mITEJEE PI.-"FIEES WaLL PLATE

WITH 3-#10 % |

SHEET METAL SCREW ] SEAL ALL AROUND

WITH WEATHER
RES [STANT RTY

NN

;

NN

FIGURE 7.33d: COMPLETING 3041 25mm HORIZONTAL TEREMIMAL IMSTALLATIOHN
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plate to the ingide wall.

3 Anorkel Terminal Installation - The Snorkel Kit (PR 2303407 consists of the following (Also see Figure 7.347:

Fev it | Part if Drescrption
| 230541 ﬁu]'.!]'.l-:u'l Tk IMPORETANT
2 230542 Lavwer Wall Bracket S )
- — The Terminal Elbow and Wall

3 230543 Aar Intake Section Penetration Section meluded m the
4 230544 Wiall Bracket smarkel kit have gaskets in the female
- — - and of the outer pipe. These gaskets
. 20545 Terrmimal Elboss ]-_u'c‘ml mibtratien of tain waler
6 230546 Exhaust Terminal jnm the air :|nl!1k-: :_i-.';clinn. o not

- - interchange with similar components
f) 230527 Sandard Elhoogy shown in Table 7.4b,
B 230547 Wall Penetration Section
# 2305438 Chter Joimt Cinsket (2 provided)

) Cut @ & dinmeter hole through the extenior wall at the planned exit point of the vent. A minimum of 47 15 needed
between the center hine of this hole and grode o instol] the lower wall bracket,

by Before mounting the Iower wall bracket, loosen the M0 % 35 sorew on this breket. Adjust this bolt forward or
bockward =o that 165 center 15 &7/167 from the wall (Figure 7.34) and tighten,

o) Center the Lower Wall Brocked on the hole in the wall omd mork the keeation of the four mountimg serews on the
wall. 516" mounting serews (not supplied) ore recommended for meomting this brogket. Dol mounting heles

G-To18"

G

oY — g

: ME X 20
fHAEH]hE SCREW

A R AR R

[ BwC BDILER | MIO X 35

FICHIRE 7.34: INSTALLATION OF SNORKEL TERMIMAL MACHINE SCREW

£ |
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d)
€

gl

I}
il

il

and mount the beacket.

Compdete the vent system inside the structure. The suppaort elbooy sits on the W10 % 35 screw as shown in Figure
7.3, Cut the Wall Penetration Bection o the length required to commsect the interion vent gy stem o the Support Elbow
Following the instructions oo Page 26.

Bemove the Support Elbow froim the Lower Suppon Bracket and attach it to the Wall Pesetration Section. Slip this
assembly through the Lower Support Bracket, Connect 1o the interior vent svatem.

Alide an Chater Joint Gashet over the male end of the Adr Intake Section with the tapered edge of the gasket poiinting
up. Attach the Air Intake Section to the Support Elbow. IF necessany, the Adr Intake Section can be shorbemed Ty
cutting the male end as described on page 26, After attaching the Adr Intake Section to the Support Elbow, slide the
Ohirterr Joind Craskoet dowmn ower the jodnt Batwean the teo fittings to prevent min infiltration.

Adtach the Wall bracked to the wall 07-67 from the bottom edge of the intake bell (Figure 7.34). Use L9 screws (ot
provided 1o mount this bracke.

Alide the remaining Outer Joint Gashet over the male end of the Terminal Ellbow. Attach the Terminal Elbow to the Adr
[ntake Section, pointing it away from the wall. Secure the Terminal Ellow to the Air Intake section with a single 10
3 L2 sheet metal screw (Figure 73400, Drill a 148 hole throwgh both outer pipes to stan this screw. Use a delll stop
oF other means to ensure that the delll bit does not penctrate more than 38" e the outer pipe. Do not wse a
sheet metal serew bnger than 1527, 3lide the Outer Joint Gasket down over the joint between the Terminal Elbow
and the Air Intake Section o prevent rain infiliration.

Adtach the Exhaust Terminal to the Terininal Elbow (Figure 73405

Vertion] Termanal Installotion < In additien to the verticol terminal, either a Flat Eoof Flashing (PM 230533) or Sloped
Baool Flashing (PM 230513) &= required for this installation.

Determine the center line of the terminal location on the roof. If the roof is Qat, cut a 5-1/2" diameter hole for the
terminal. IF the roof 1s sloped, cut a hole large encugh for the fermanal to pass through the reof while remamimg
plumb. Cautbon: IT the boller b nstalled divectly under the hole, cover it while cutting the hole o prevent samw
dust wnd other debris from falling inte the boiler,

Install the roof fashing wsing standard practice for the roofing system on the struciune,

If not already done, assemble the ventimg sy stem inside the building. The last section of pipe needs to be on the some
center line as the terminal and within 19-147 of the top edge of the roof ashing (Figure 7.35a).

Bedeasure distance “H™ from the top edge of the storm callar to the end of the last fitting as shown in Figure 7.35a.
Add 1™ to distance “H”. Casefully mark this length on the pipe as shown in Figore T.35hb.

Cut the outer pipe oaly at the point marked in Step (2) using aviation shears, a hacksaw, or an abeasive wheal cutter.
Be careful to cul the pipe square. De-burr the cut end wath a file or emery cloth.

Flace a mark on the aluminum inner pipe 387 beyond the end of the outer pipe (Figure 7.35b). Use a fine tooth
hackzaw to cul the aluminum pipe and be carefl 1o cut the pipe squase. De-buer the cut edge of the aluminum pipe
with a file or emery cloth.

blake a mark on the terminal section 17 frem the eut end of the outer pipe as shown in Figure 7.35h

Alip the terminal section through the reol from the outside. Push into the last sestion of vent pipe until the mark
msade in Step (h) is not longer visible, Secure the tenminal to the last piece of pipe with thiee #10 x 1727 sheet metal
sepews. Dnll a LE™ hole through both outer pipes to sian these screws. Use a dreill stop or other means to ensune
that the dedll bit does aot penetrate more than 38" into the outer pipe. Do not use a sheet metal serew longer
than 1/2%,

Bocude the terminal section to the inside of the roof structure weing the mouwnting bracket provided with the terminal

SLOFED ROOF

FLAT R
FLASH NG FLLAAEH IDTE:
[PH 2305351 jJ: (PN 230533)
vp¥ -H.,l |ﬂ

= =

SLOPED ROOF FLAT ROOF
FIGURE 7.3%: DIMEMSION “H”
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Insertion 1 -
Mark Cut Line Feor
_ gf’fr__ Outer Pipe

I |

- F’Hl‘" + 1" —

FIGURE 7.35b: CUITTING VERTICAL TERMINAL

Inner Pipe

TERMINAL BRACE
{ INCLUDED WITH TERMINAL ]

SECURE OUTER PIPES
WITH 3 - #10 X 1/2
SHEET METAL SCREWS

FIGLIEE 7. 35%: COMPLE TG VERTICAL TERMIMAL INSTALLATIICM

TERMINAL SLIPS

OVER STORM COLLAR
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{Figuee 73521,

T Chimney Chase [nstallation - A vertical 8001 253mm vent svatem can be installed in an unused masensy chimney.
This installation is similar o odher vertical installations with the following exceptions (Also sea Figure 7360

aj The chimney chase elbosw kit (FM230520) is used af the base of the chinmey. This kit consists of a support elbow
and a mounting bracket. Slip the elbow over the M10 % 33 screw in the support bracket. Determine the desined
vertical location of the support elbow i the chimney and mark the location of the pin on the back of the support
bracket on the back wall of the chimmey. Drill a 7167 dia « 2-1027 deep bole at this kecation to support the back
of the bracket. The front of the elbow mounting bracket is supported by the bottem of the opening into the

WARNING

* Do ol atlerngd T construet a vertical vent svstem inside a chimney that is used o vent a fireplace or other
appliamees

* Do vt atfermpd to construct a vertical vent svstem insde a chamney Aue adjacent to another Que used by a fireplace

or other applisnces

VERT [CAL mlm—é

FLAT RODF FLASH NG

WEATHER TIGHT FLAT ROOF
OVER ORIGINAL CPENING

UNLSED u::-um-:v—#"‘"’fr B
LU A
A

SUPPORT ELBOW
[ [MCLUDED WITH 2305301

L0 CHIMMEY TO
FROH BOILER RECEIVE BRACMET P

CHIMMEY CHASE BRACKET
{IKCLUCED WITH 2305301 4/

MIO X 35

FIGURE 7.36: CHIMNEY CHASE INSTALLATION  HRerH1NE SOREW
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E. Assembly of Stainless Steel Venting

CAUTION

Went svstems mode by Heot Fob, Protech, Z-Flex. ond Metal-Fab rely on gaskets for proper sealing. When these
vent systems are used, tnke the following precowtions:

* Make sure that gasket 15 in position and undamaged n the female end of the pipe.

* Make sure that both the male and fermnle prpes are free of domage prior (o assembly

« Omly cud vent pipe as permatied by the vent manufecturer in seeordanee with their instructions, When
pipe 15 eut, eut end must be squore and corefully de burmed prior (o assembly,

17 Genernl Assembly Mobes:

o) Where the use of “silicone” 15 called for m the follewimg mstructions, use GE BTV 106 for the vent collar. Adr
mlet pipimg sections are senled with any general-purpese silicone sealant such as GE KTV 102, FVC wir imlet
piping seetions are conmeted with PV cement

b} Longitudinal welded seams should net be placed at the bottom of henzontal sections of exhaust pipe

¢1 Do not drill heles in vent pipe ) )
di Do ot aftempt to max vent compenents of different vent system manufacturers,

2) Mounting Stainless steel vent collar <The use of stainless steel venting requines the staimless steel vent collar
[(Crown PR 2305100 which replaces the 80412 3mm concentrie collor supplied with the bodler. To mstall the stainless

stee] vent collar:

) Bemove the six #10 sheet metal serews which attoch the 80012 5mm collor to the boiler,

b} Remove the collar from the boiler ithis may be easier if @ twisting motion 15 applied o the collar while
remayving il

¢} Lubricote the brown gosket i the female end of the plastic vent stub (mside the boiler) with a few drops of
winter

d) Push the staindess steel vent collar omte the bedler with o shight twistimg motion, Make sure that the stninless
stee] vent adoplor is inseried ot least 17 indo the bodler stub,

) Secure the collar ange to the top of the botler with the sheet metal serews remeoved in Sep i)

FIGURE 7.46; INSTALLATION OF STAINLESS STEEL VENT COLLAR
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3) Assembly of Metal-Fab Corr/Guard Vent System:

a) Corr/Guard General Notes:

* Do not cut Corr/Guard vent components.
« Refer to Corr/Guard installation instructions for proper methods of support.
« Orient Corr/Guard components so that the males ends of all fittings point in the direction of the boiler.

b) Start assembly of the vent system at the boiler. Remove the hose clamp shipped on the BWC vent collar. Bend
the three hose clamp tabs on this collar outward slightly.

c) Clean the exterior of the male end of the first piece of pipe and the inside of the vent collar on the boiler. Remove
dirt, grease, and moisture from the surfaces to be sealed. Dry surfaces or allow to dry thoroughly.

d) On the male end of the pipe, apply a ¥4” wide bead of silicone approximately 1/2” from the end of the pipe (Fig
7.47).

e) Insert the male end of the pipe into the boiler vent collar until it bottoms out.

f) Apply an additional bead of silicone over the outside of the joint and smooth out.

g) Replace and tighten the clamp on the vent collar.

h) Assemble remaining Corr/Guard components in accordance with the Corr/Guard installation instructions.

i) Allow the silicone to cure per the silicone manufacturer’s instructions before operating the boiler.

CORR/GLIARD MALE END
\ Rya— SILICONE BEAD

REMDVE CLAMP BEFORE
J/ INSERTING PIFE pa e te

11 11Q
BWC VENT COLLAR \
SMOOTH STLICONE L

OVER THESE JOINTS

LINASSEMBLED JOINT ASSEMBLED JDINT

FIGURE 7.47: CORR/GUARD CONNECTION TO VENT COLLAR
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4) Assembly of Z-Flex Z-Vent I1I:

a) General Notes:

» Non-expanded ends of SVE Series 11 piping sections may be cut using aviation snips or a 24 thread per inch
hacksaw. File or sand the cut end smooth before assembling. Expanded ends may be cut to adapt the SVE
series 111 to the vent collar. See the following instructions.

* Support horizontal piping sections at intervals of 48” or less.

« Vertical venting systems must be supported by at least one Z-Flex fire stop. An additional vertical support is
required after any offset and as required by the Z-Vent Il installation instructions.

b) Start assembly of the vent system at the boiler. Remove the hose clamp shipped on the BWC vent collar. Bend
the three hose clamp tabs on this collar outward slightly.

c) Clean the exterior of the male end of the first piece of pipe and the inside of the vent collar on the boiler. Remove
dirt, grease, and moisture from the surfaces to be sealed. Dry surfaces or allow to dry thoroughly.

d) On the male end of the pipe, apply a ¥4” wide bead of high temperature silicone approximately %2 inch from the
male end of the pipe. Apply ¥:” beads of silicone along both sides of the longitudinal seam (Fig. 7.48).

e) Insert the male end of the pipe into the boiler vent collar until it bottoms out.

f) Apply an additional bead of silicone over the outside of the joint and smooth out.

g) Replace and tighten the clamp on the vent collar.

h) The female end of each Z-Vent I11 component has a silicone sealing gasket. Examine all vent components to
insure that the gasket integrity has remained during shipping. Gaskets must be in the proper position or flue gas
could leak resulting in carbon monoxide poisoning.

i) Align the second piece of pipe with the first and push them together as far as they will go, but not less than 1-
3/4”.

J) Tighten gear clamp to a minimum torque of 40 in-lbs and a maximum of 50 in-Ibs.

K) Repeat Steps (h) — (j) for the remaining Z-Vent 111 components.

1) In horizontal vent systems, a locking band or gear clamp must be used at either side of the wall penetration to
prevent shifting of the vent system in and out of the wall. This applies to both combustible and non-combustible
walls.

n) Allow the silicone to cure per the silicone manufacturer’s instructions before operating the boiler.

LONGITUDINAL SEAM

SILICONE BEADS

APPROX. 1" // SVE MALE END

>

AN

REPLACE AND
REMOVE CLAMP BEFIRE
J / INSERTING PIPE TIGHTEN CLAMP

111 111D
N
BWC VENT COLLAR \ SMOOTH SILICONE

OVER THIS JOINT

LINASSEMBLED JOINT ASSEMBLED JOINT

FIGURE 7.48: Z-VENT I1l CONNECTION TO VENT COLLAR
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5) Assembly of Heat Fab Saf-T Vent EZ Seal:

a) Saf-T Vent General Notes:

* These instructions cover the installation of Saf-T Vent EZ Seal. Saf-T Vent EZ Seal piping has integral gaskets
installed in the female ends of the pipe which seal the joints.

* In general, Saf-T Vent pipe sections may not be cut. Exceptions to this are the Saf-T Vent slip connector and
connections to the boiler vent collar.In these cases, use a sharp pair of aviation snips, an abrasive cut-off, or a
plasma cutter. See the Saf-T Vent instructions for information on cutting the slip connector.

* Orient Saf-T Vent components so that the arrows on the piping labels are in the direction of flue gas flow.

* Support horizontal piping sections at intervals of 6 feet or less.

* Vertical venting systems must be supported by at least one Heat Fab support. An additional vertical support is
required after any offset.

b) Connection to Boiler — Start assembly of the vent system at the boiler. Remove the hose clamp shipped on the
BW(C vent collar. Bend the three hose clamp tabs on this collar outward slightly. Cut the “male spigot” off of
the first piece of pipe (Fig 7.49). If necessary, crimp the cut end of the pipe so that it can be inserted at least 1”
into the collar. Clean the exterior of the male end of the first piece of pipe and the inside of the vent collar on
the boiler with an alcohol pad. On the male end of the pipe, apply a ¥ wide bead of high temperature silicone
approximately %2 inch from the male end of the pipe. Also apply a ¥4” bead of silicone along the first 2 %" of
the longitudinal weld. Insert the male end of the pipe into the boiler vent collar until it bottoms out. Apply an
additional bead of silicone over the outside of the joint and smooth out (Fig 7.49). Replace and tighten the clamp
on the vent collar.

c) Assembly of Saf-T Vent EZ Seal Vent Components - Clean the male end of the next piece of pipe with an alcohol
pad and make sure that it is free of burrs. Check the female end of the first piece of pipe to make sure that the
gasket is in place and is undamaged. Using a slight twisting motion, insert the male end of the second fitting
into the female end of the first fitting, taking care not to dislodge or cut the factory gasket. In extremely arid
conditions, it may be easier to assemble these fittings if the gasket is moistened with water prior to assembly.
Bend the locking tabs over the locking ring on the adjacent piece of pipe. Repeat these steps for the remaining
Saf-T-Vent components.

LONGITUDINAL SEAM

CRIMP CUT END
(IF NECESSARY)
SILICONE BEADS

REPLACE AND
TIGHTEN CLAMP

REMOVE CLAMP BEFORE
CUT AND DISCARD INSERTING PIPE
*SPIGOT"

N (Il 111
N}
ya
SAF-T VENT PIPE BWC VENT COLLAR
PREPARATION \ SMOOTH SILICONE /
OVER THIS JOINT

LINASSEMBLED JOINT ASSEMBLED JOINT

FIGURE 7.49: SAF-T VENT EZ SEAL CONNECTION TO VENT COLLAR
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n) FosMSeal General Modes:;

# Dot cut 47 FasMSeal prpe. Consull FasMSeal instructions for method of cutting other 37 pipe.

= Cinent FasMSeal vent components so that the arrows on the pipang labels are m the direction of Aue gas flooa

= Suppon borzontol piping seciions at mtervals of 6 eel or less,

= Wertieal venting svatems must be supported by at lenst one FasMNSeal support. An additional vertical support 12
required after amy cftsed

b Bermove the hose clamp shipped on the BWC vent collar. Bend the three hose clamp tabs on this eollar outward
alightly. Clean the extenor of the male end of the first paece of pipe and the mawde of the vent collar on the boiler.
Bemowe dirt, grease, and maoisture from the surfaces 1o be sealed. O the male end of the pipe, apply a %7 wide
bead of high temperature silicone approxmately 14 inch from the male end of the pape. Insen the male end of
the paps mito the boller vent eollar unti] o bottoms out Apply an sdditionn] bead of silicons over the outside of
the joant and the seams on the vent eollar and smaoth out (Fig 7.50). Eeplace and tighten the clamp on the vent
collar.

e All other jomits 1o the FasM3enl ventmg system rely on g gasket m the female end of the pape for a proper seal.

di Align the longibsdinal seam of both pipes. Insenl the male end of the seeond pipe mie the female end of the first
pipe undil the bead on the male end contacts the Hare on the female end.

) Tighten the locking hand with a mut driver.

) Repeat (d) and () for the remaming FasMSeal componemnts.

gl Allow the sileone w cure per the siheone manufaciurer s instructions before operating the boiler.

I

HEETN SR 1
G e
B NERT [N
_M"" M 50 O — ‘ ‘
R THIE -BIWT
B (RS I
FIGURE 7.30: FASNSEAL CONMECTION TO VENT COLLAR
T Installation of Honzontal Exhaus Terminal;
a) When stainless steel venfimg 15 used, wse Crown stainless exhawst terminal 8230511, The outer edge of this

terminal must be between & and 12 inches from the surfsce of the wall. The joint between the terminal and ihe
Inst piece of pipe must be outside of the buailding,

b} Male end of terrumal will fie inko the fermale end of any of the approved stamless vent systems,

& ."';|'||'||..l. i heay v Tead of gilicona to the male end of the terminal before i:I'L"'-I_'T[i.ﬂE it ik the Last ]'.riL-::.L' Wi |'|i.'|'u.'.
Chent the termmimal so that the seam i the termanal s an 1200,

dy Smooth the sitheone over the seam between the termnal and the last plece of pipe, applying additional silicone if
necessary o ensure a light seal

el Allow the sihcomne o cure per the silicone manufactiurer’s mstrectwns before operating the boaler,
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8) Installation of \Vertical Exhaust Terminal - Use the terminal supplied by the vent system manufacturer shown in
Table 7.5. Attach to the vent system, following the assembly instructions in this manual for the stainless vent system
being used.

9) Assembly of the Air Intake System and Air Intake Terminals:

a) Assemble the air intake system using either galvanized or PVC pipe.

b) If PVC piping is used, use PVC cement to assemble the PVC intake system components.

c) If galvanized piping is used, use at least two sheet metal screws per joint. Seal the outside of all joints.

d) 3” galvanized smoke pipe will fit inside the inlet collar on the boiler. Depending upon the exact OD of the pipe
used, it may be necessary to crimp this pipe. Secure with a single #10 sheet metal screw through the hole in the
inlet collar and seal the outside of the joint with silicone. If PVC is used for the intake system, use a short piece
of 3” galvanized pipe to connect the PVC to the boiler. Silicone the outside of the joint between the PVC and
galvanized pipe.

e) Horizontal intake terminal is a 90 degree elbow pointing down. Elbow should protrude the same distance from
the wall as the exhaust terminal.

f) Vertical air intake terminal consists of a 180 degree bend (composed of two 90 degree elbows) as shown in
Figure 7.10.

g) Install a rodent screen (not supplied) in the inlet terminal. Use a screen having 1/2” (2 x 2) or larger mesh.

F. Condensate Trap and Drain Line

All condensate which forms in the boiler or vent system collects in the sump under the heat exchanger and
leaves the boiler through the condensate trap. This trap allows condensate to drain from the sump while retaining flue
gases in the boiler. The trap is supplied loose and must be installed as shown in Figure 7.51. A length of drain hose is
supplied with the boiler and is connected to the trap as shown in Figure 7.51. Note the following when disposing of the
condensate:

a) If the condensate drain line must be extended, construct the extension from PVC or CPVC pipe. Insert the hose
provided with the boiler into the end of the extension as shown in Figure 7.51.

b) Condensate is slightly acidic. Do not use metallic pipe or fittings in the condensate drain line. Do not route the
drain line through areas that could be damaged by leaking condensate.

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

d) Do not route, or terminate, the condensate drain line in areas subjected to freezing temperatures.

e) If the point of condensate disposal is above the trap, it will be necessary to use a condensate pump to move
the condensate to the drain. In such cases, select a condensate pump that is approved for use with condensing
furnaces. If overflow from this pump would result in property damage, select a pump with an overflow switch
and use this switch to shut down the boiler. Alternatively, if heat is a necessity, use the overflow switch to trigger
an alarm.

f) Do not attempt to move the trap from the location shown in Figure 7.51. Do not attempt to substitute another trap
for the one provided with the boiler.

g) The vent shown in Figure 7.51 must be left open for the trap to work properly.

WARNING
FAILURE TO INSTALL THE CONDENSATE TRAP AND CONDENSATE DRAIN IN ACCORDANCE WITH

THE ABOVE INSTRUCTIONS COULD CAUSE FLUE GAS TO ENTER THE BUILDING, RESULTING IN
PERSONAL INJURY OR DEATH.

CAUTION

BOILER CONDENSATE IS CORROSIVE. ROUTE CONDENSATE DRAIN LINE IN A MANNER SUCH
THAT ANY CONDENSATE LEAKAGE WILL NOT CAUSE PROPERTY DAMAGE.
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FIGURE 7.51: CONDEMNSATE PIPING ARRAMGEMENT
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WL Gas Piping

Crag pipang to the baodler must be sized to deliver adequate gas For the boiler to fire at the nameplate input at an
inled pressure betwean the minimum and maximum valses shown on the rating plate. For meore imformation on
aas line sizing, consult the utility o the Mational Fuel Gas Code.

Figure 8,1 shows typical gos piping conmeetion fo the BWC boiler, A sediment trop must be instolled upstream
of all gas controls, Install the factory provided manual shut-off valve outside the jocket with a ground joit
umon as shown,

The bailer and its gas connection must ba leak tested before placing the boiler in operation. When doing this,
ihe bodler and its individual shut-off st be dissonnectad from the rest of the system during any pressure
testing of that system at pressues inoexcess of 172 pei. When pressure testing the gas systeimn at pressures of
1i2 psi or less, isolate the boiler from the gas supply system by closing its individual manual shut-oft valve.

¥ Min. Drip Leg
. ,
| — ", Geound Jaint
L Tee Linian
Froni Vies h
— Cap

“aatn (¥ bbrrce et Riacuire. larn St O Ve T Bl T Haarce "

Figure 8, 1; Gas Connection To Boiler
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IX System Piping

A. General System Piping Precautions

WARNING

INSTALL BOILER SO THAT THE GAS IGNITION SYSTEM COMPONENTS ARE PROTECTED
FROM WATER (DRIPPING, SPRAYING, RAIN, ETC) DURING APPLIANCE OPERATION AND
SERVICE (CIRCULATOR REPLACEMENT, ETC).

CAUTION

THE HEAT EXCHANGER USED IN THE BWC IS MADE FROM A SPECIAL ALUMINUM ALLOY.
FAILURE TO TAKE THE FOLLOWING PRECAUTIONS COULD RESULT IN SEVERE BOILER
DAMAGE.

+ BEFORE CONNECTING BOILER, MAKE SURE THAT THE SYSTEM IS FREE OF SEDIMENT,
FLUX AND ANY RESIDUAL BOILER WATER ADDITIVES. FLUSH THE SYSTEM IF
NECESSARY TO ENSURE THAT THESE CONTAMINATES ARE REMOVED.

DO NOT CONNECT THIS BOILER TO A SYSTEM THAT IS SUBJECT TO REGULAR ADDITIONS
OF MAKEUP WATER OR ONE WHICH EMPLOYS RADIANT TUBING WITHOUT AN OXYGEN
BARRIER.

DO NOT ADD ANTIFREEZE OR OTHER BOILER WATER TREATMENT CHEMICALS EXCEPT
THOSE LISTED IN PART X1 OF THIS MANUAL.

MAINTAIN THE PRESSURE IN THE BOILER AT A MINIMUM OF 12 PSI.

DESIGN SYSTEM TO ENSURE THAT THE FLOW FALLS WITHIN THE LIMITS CALLED FOR IN
TABLE 9.1.

B. System Design

Proper operation of the BWC boiler requires that the water flow through the boiler remain within the limits shown in
Table 9.1 any time the burner is firing. Failure to maintain the flow within these limits could result in erratic operation or
premature boiler failure.

There are two basic methods that can be used to pipe the BWC boiler. Method #1 is almost always preferred. The
instructions on the following pages describe these methods for piping BWC boilers and explain how to size the circulator
and piping. Additional information on hydronic system design may be found in Installation of Residential Hydronic
Systems (Pub. #200) published by the Hydronics Institute in Berkeley Heights, NJ.

TABLE 9.1: FLOW REQUIREMENTS THROUGH BOILER

MIN. REQUIRED FLOW MAX. ALLOWABLE
BOILER MODEL ((?GPI\/I) FLOW (GPM)
BWCO070 4.0 9.0
BWC090 4.0 9.0
BWC120 4.5 12.0
BWC151 6.0 15.0
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Method 1: Primary/Secondary Piping

This methed can be used in beat-only applications as shown in Figure 2.2 or with an indirest water heater as
shown i Figure 9.3 This method relies on pimary/secondary pumpimg to ensure that the requared flow s
abwavs mamitamed through the boiler, In thas svstem, the Qow rate through the boaler 15 completely mdependent of
the flow rate through the heating system, Use the following guidelines to ensure that the boiler will hase the required
Aoww shown in Tabde 9,1 regardless of the Aow m the beating system,

Primary Loop Piping - Size the primary circulator and piping o obtam the design flow rate through the heating
syslem as you w-::nuﬁ om amy other hu:rlr:rlmg gystemn, All pli'm Eiwemuen the expansion tank and secomdary
connestion tees must be at least as large a5 that shown in Table 9.3, colurmm (). In order to keep the flow rates in
the primary and secondary 1n:1lps independent of each other, provide af least # diameters of stranght pipe upstream
ﬂf'ﬂ:ﬂﬁt secondary tew and 4 dumeters downsiream of the second secondary tee. Keep the distance between the
expansion tank and the first secondary tee as short as practical,

Secondary Loop (“Bedler Loop™ Piping — All piping must be the size shown For the bodler in Table .3, columm
{ah Ta wm@e the circulator:

) Sebact ore of the boder water flow rates shown m Table 9.5, columm (B for the aler bemg mstalled. When
selecting the required boiler Aow rate, keep in mind that if the Aow rate in the primary loop exceeds the Aow
rate through the bodler, it will not be ﬁkﬂl o obitain a 80T -n“il: fermperature m the prmary Joop, This s
bﬁrm supply water exiting the bodler will be mixed with cooler svstem return water before entering the
rachation,

by Count all fittings in the planned secondary loop (the secondary [oop consasts of the shaded prping m Figure
Gda), In doing so, do not sount the secondary connection tees, urmons, o the fittings supplied with the boiler
{these have already been acoounted For).

&) Using Table 9.7, find the equivalent lengths of all fittings in the secondary loop. Total these squivalent lengths
Tnﬂ ﬂﬂﬂ;lﬂp 1 the wia]I length of planmed straght pipe in the secondary loop, The result 15 the total equivalent

Er|3‘l|'| i EELsd ] LI

dy Using Table 9.3, find the bodler sze being mstalled and select a boiler secondary circulator that shows o

“rnaxmium equivialent length” (oolumn e) m exeess of the total equivalent length caleulated in Step ().

Indirect Water Heater Loop Pipang (IF Indirect Water Heater 15 Used) — All pipang must be the size shown m Table
8.6, column (a), 17 the mdirect water beater connections are smaller than the ru size called for in colurmm (),
reduce the pipe size at the indirect water heater commections. To size the circulator:

) Count all ittings n the planned Indirect Water Hester Loop (the indinect water heater Toop consists of the
shaded piping in Figure 9.4b). In doing so, vou will be counting some pipimg and fittings which are common 1o
the heatmg sy stem secondary (“bodler loop™) pipimg and which were counted m Step 2a above. Do not eount the
elbows or ﬁilir%g.s -mlfphed with the boiler.

b} Ulsing Table 9.7, find the equivalent lengths of all fittings in the indirect waler heater loop. Todal these
%%:ih'ahl lemgths and add them to the total length of planned strnght pipe o the indirect water heater loop,

result is the total equivalent length of the indirect water heater loop,

¢} Ulsing Table 9.6, find the boidler size being installed and select an indirect water heater loop circulator that shows
a “rasmmum equavalent length™ (feolumn U m exeess of the oial equivalent length caleulated n Step b

Em:hpfr — Awcieme that o BHC T2 ix fo ke installed in o heating susten oo witl o Crower WS40
inalirect water eater A fotad of 13 af;:rwﬂr: i will b installed berween the boiler and the privary loop,
A rovad of 20 B of sivaighi pipe will be instal, Jﬂm@en thie boiler aivd the indivect waler hiealer. Filfings are
(IFT. aax sl in %J' g B3, A S GPM o is regueired in e boiler oop, The MS=40 reqrires o fow mate
of § CPM o frees @ fread Tnss of 3.0 4.

Total fivings in Secondary loop (“boiler loop ")

& 9} Edbvrws

2 Runs af Tees

1 Swir Clveck

2 fsodortione Finlves

Nowe: Dinions, Secondary Comnection Tees, and foctory suppdied firtings are fgnared

Cerlewderte potad equivadent levigth from Tolle 9.7:

131% Steaight Pige + 6 Elbows x 275 + 2 Runs of Tees x 175 + 1 Swing Check x 7 + 2 valves x (L6 = 43.2
ey Jeet steoight gipe. From Table 8.5, we see thar a Taco 0088 will preamp 8 GPA through o BIC 120
with 6] evpivealent feel of pipe, so the Tooo (04 s CHK
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Ereample {oowid )
Tinted fTttiegs dm Scirect Water Heaver Loop:

¥ 0 Efhows

X Turees in Tees

I Swing Cheek

2 lsalarion Falves

Catcilate foval eqieivalen length o Table 9.7

2N Ervevlghit Plpe + 5 Elbowis 0 275 + 2 Thvia e Tees 0 5.5 + F Swing Cheett e 7 + 2vahes e 08 = 3295
Egniwvaleny Feet Stratghs Pipe. From Table 06, we 2oe that smalless elreidator widel will peonp of 8 GPL
deraeggl g BIC 120 wieh 52205 egivalens feer and can bclivect water feater pretsire drop of 3 /s o Taoo 8004,

Figure 9.2: Piping Method #1 - Heat Only
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Figure 9 4a; Piping Method #1 - Secondary Loop Piping (Shaded)
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Figure 9.4b: Piping Method #1 - Indirect Water Heater Loop Piping (Shaded)

TABLE 9.5 PIPE AND CIRCULATOR SIZING FOR BOILER LOOP

{a) {h] (el i) i)
: . . BOILER LOOP
it | e | mow | WAP | cmeunror | axounaLent
MODEL LERGTH

An NPT | 0GP {F (i
BWCOT0 | 6.0 21 Taco 007 67
BWCOT0 | .00 21 Tooo (08 171
BWCE0 | &0 21 Taco 0014 135
BWC120 1 B0 29 | Taco 0014 166
BWC120 | 9.0 25 | Toco 0014 95
BWC120 | 12.0 19 | Taco 0013 (Mote ¥1) 51
BWC151 | 2.0 34 | Taco 008 106
HWC 151 | 1.0 25 | Toco 0014 GE
BW151 1 140 19 Toeo 013 (MHote #1) 59

MOTE: 1) Use isolation relay between Taco 0013 amd BWC < see Figune 1003
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TABLE 9.6: PIPE AND CIRCULATOR SIZING FOR INDIRECT WATER HEATER LOOP

BOILER
MODEL

(@) (b)

PIPE

SIZE FLOW

(in NPT) | (GPM)

(©)

MAX. LW.H.

PRESSURE
DROP

(ft HEAD)

(d)

CROWN INDI-
RECT WATER
HEATERS

©

CIRCULATOR
MODEL

V)
L.W.H. LOOP MAX

EQUIVALENT
LENGTH

(f)

BWCO070

1 6.0

1.7

MS-26 (*)
MS-40 (*)
MSH-40H (*)
MTO40GBR (*)

Taco 008

122

BWC090

3.0

MS-26

MS-40 (¥)
MSH-40H
MTO40GBR (*)

Taco 0014

78

BWC120

3.0

MS-26
MS-40
MSH-40H
MTO040GBR
MTO050GBR
MTO065GBR
MTO080GBR

Taco 0014

108

BWC120

5.0

MSH-53H

Taco 0014

70

BWC151

3.0

MS-26
MS-40
MSH-40H
MTO040GBR
MTO050GBR
MT065GBR
MTO080GBR

Taco 008

49

BWC151

5.0

MS-53
MS-53H
MSH-79(*)

Taco 0014

150

TABLE 9.6 NOTES:

1) Indirect water heaters with an asterisk (*) will not achieve their catalog rating due to inadequate boiler water flow
and/or inadequate boiler output.

TABLE 9.7: FITTING EQUIVALENT LENGTHS

FITTING PIPE SIZE EQUIVALENT LENGTH (ft)
90 ELBOW 1 Ll
TURN IN TEE 1 5.50
RUN OF TEE 1 L7
SWING CHECK 1 7.00
GATE VALVE 1 0.60
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Method 2: Direct Connection to Heating System (Generally NOT Recommended)

The BWC can be connected direstly to the heating system as 18 done with conventional bealers (Figure %.8). 1F
thias 15 done, the How rate through the botler will equal the How rate through the system. The flow mmaites through the
system must therefore olway s remain withim the lomits shown m Table 9.1, For thas reason, the pressure drop through
ihe entire svstem must be kneam, added to the boiler pressure drop, and a cireulator selected which will provide the
requured flow at the total caleulated pressure drop.

Thiz meethed 15 generally not recommended beeause 1 15 often very difficult to accurately caleulate the pressure
drop through the system. [n replacement installptions, it may be impossible o get an accurate measurement of the
armaumt of pipang and mmber of fitings m the system. In addhien, if the system = oned, the system Qow may drop
wll below the minimum requuired when only ene zone 15 calling for heat.

The one advantage 1o this methed 15 its installation sumphicity, It may make sense o use this method when the
bler 18 10 be insdalled wath a new single zone svatem having a low-pressure drop. Pressure drop curves for the
BWC Senes boilers are shown in Figure 9.9 Caleulation of the svstem pressure drop, and sslection of the
circulator, must be perfermed by someone having tamalianty with pressure drop caleulations, such as an HVAC
CNZIEeT.

1 Bimini Beder

1 laslation Vahe

4 Bwing Check Valwe

7 Caniral Heating Circulator
B Air Saparator

10 Automatic Air Viant

11 Expansion Tark

12 Aansmatic Fill Vale

13 Cold Waler Line

14 Ralief Vaiva

15 Ralief Vaive Discharge Piping
6 T« ® 18 Drain Vaive

1B Balancing Vb
I Ega ® , 10 Probe LWCO

-]
v
¥

Figure 9.8: Piping Method #2 - Direct Connection of Boiler to Heating Svsiem
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Figure 9.9: Boiler Head Loss FLOW (GPM)
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C: Standard Piping Installation Requirements
Observe the following guidelines when making the actual installation of the boiler piping:

1) The relief valve is packaged loose with the boiler and must be installed in the location shown in Figure 2.1. The
relief valve is set to open at 30 psi. If the valve is replaced, the replacement must have a relief capacity in excess of
the DOE heating capacity for the boiler. Pipe the discharge of the relief valve to a location where water or steam
will not create a hazard or cause property damage if the valve opens. The end of the discharge pipe must terminate
in an unthreaded pipe. If the relief valve discharge is not piped to a drain, it must terminate at least 6 inches above
the floor. Do not run relief valve discharge piping through an area that is prone to freezing. The termination of the
relief valve discharge piping must be in an area where it is not likely to become plugged by debris.

DANGER
PIPE RELIEF VALVE DISCHARGE TO A SAFE LOCATION.

DO NOT INSTALL AVALVE IN THE RELIEF VALVE DISCHARGE LINE.

DO NOT INSTALL RELIEF VALVE IN A LOCATION OTHER THAN THAT SPECIFIED BY THE
FACTORY.

DO NOT PLUG THE RELIEF VALVE DISCHARGE.
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2) Circulator (Required) - Usually at least two circulators will be required to properly install a BWC Series boiler. See
the previous section for information on sizing the circulators.

3) _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
manufacturer’s literature for proper sizing.

4) Fill Valve (Required) - Either a manual or automatic fill valve may be used. The ideal location for the fill is at the
expansion tank.

5) _Automatic Air Vent (Required) - At least one automatic air vent is required. Manual vents will usually be required
in other parts of the system to remove air during initial fill.

IMPORTANT
If there are any downturns, or downward pitches, in the boiler supply piping between the
boiler and the automatic air vent mounted on the system’s air separator, install a second

automatic air vent in the supply piping as close as possible to the boiler (Figures 9.2-9.4).
This will prevent nuisance low water cut-off lockouts due to trapped air.

6) _Manual Reset High Limit (Required by some codes) - 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 Figures 10.1 & 10.2 in the Wiring section.

7) _Flow Control Valve (Required) - The flow control valve prevents flow through the system unless the circulator is
operating. Flow control valves are used to prevent gravity circulation or “ghost flows” in circulator zone systems
through zones that are not calling for heat.

8) _Isolation Valves (Recommended) - Isolation valves are useful when the boiler must be drained, as they will
eliminate having to drain and refill the entire system.

9) Drain Valve (Required) - The drain valve is installed on the return tee located in the lower vestibule compartment
as shown in Figure 9.2,

10) Low Water Cut-off (Required) - The low water cut-off supplied with this boiler must not be removed.

D. Piping for Special Situations

1) Systems containing oxygen - Many hydronic systems contain enough dissolved oxygen to cause severe corrosion
damage to an aluminum boiler such as the BWC. Some examples include:

. Radiant systems that employ tubing without an oxygen barrier.
. Systems with routine additions of fresh water.
. Systems which are open to the atmosphere.

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 flow and temperature requirements. All components on the oxygenated side of the heat exchanger, such
as the pump and 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 as
shown in Figure 9.11. Use isolation valves to prevent chilled water from entering the boiler.

3) Air Handlers - Where the boiler is connected to air handlers through which refrigerated air passes, use flow control
valves in the boiler piping or other automatic means to prevent gravity circulation during the cooling cycle.
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Figure 9. 10: Isolation of the Boiler From Oxygenated Water with A Plate Heat Exchanger

A Ix
T WATER i
CHILLER

HEATING
BOILER

SHUT-OFF SHUT-OFF
VALVES ; ! VALWVES

AIR CUSHION
1 TANE 1
CIRCULATOR i
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COMBINED HEATING COMEINED HEATING
& COOLING SYSTEM & COOLING SYSTEM

Figure 9.11: Chiller Piping
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1)

2)

3)

4)

X Wiring

WARNING
All wiring and grounding must be done in accordance with the authority having jurisdiction or, in

the absence of such requirements, with the National Electrical Code (ANSI/NFPA 70).

Line Woltage (120 VAC) Connections (Fig 10.1) — The line voltage connections are located in the junction box
on the right side of the vestibule:

e Black - Line voltage “hot”

e White — “Neutral” for boiler and circulators

* Red - “Heating” circulator “hot”

e Blue - “Indirect Water Heater “ circulator “hot”
e Green — Ground connection

Maximum circulator continuous current draw is 2A. When Piping Method #1 is used, it may be desirable to
use the boiler to directly control the primary circulator in addition to the secondary circulator. If this is done,
control both heating circulators using a relay with a 120VAC coil, such as a Honeywell R4222, as shown in
Figure 10.3. Select a relay with a contact rating in excess of the combined draw of the two circulators.

Low \Woltage Connections (Fig 10.1) — These connections are screw terminals located on the terminal strip
next to the junction box on the left:

e Terminals 1 and 2 — “Heating” thermostat connections

e Terminals 3 and 4 — “External Limit Control” connections

e Terminals 5 and 6 — “Outdoor Reset Sensor” connections

e Terminals 7 and 8 — “Domestic Indirect Water Heater” thermostat connections

e Terminal 9 — “Flame Signal Reading”

e Heat anticipator setting for the thermostat connection is 0.1 A when thermostat is connected directly to
terminals 1 and 2.

CAUTION
WHEN MAKING LOW VOLTAGE CONNECTIONS, MAKE SURE THAT NO

EXTERNAL POWER SOURCE IS PRESENT IN THE THERMOSTAT OR LIMIT
CIRCUITS. IF SUCH APOWER SOURCE IS PRESENT, IT COULD DESTROY

THE BOILER’S MICROPROCESSOR CONTROL (MCBA). ONE EXAMPLE OF
AN EXTERNAL POWER SOURCE THAT COULD BE INADVERTENTLY CON-
NECTED TO THE LOW VOLTAGE CONNECTIONS IS ATRANSFORMER IN
OLD THERMOSTAT WIRING.

If the outdoor sensor is connected to terminals 5 and 6, the boiler will adjust the target space heating set point
supply water temperature downwards as the outdoor air temperature increases. If used, 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
near potential sources of electrical noise such as transformers, power lines, and fluorescent lighting. Wire the
sensor to the boiler using 22 gauge or larger wire. As with the sensor, 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.
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Figure 10.2: Ladder Diagram
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Figure 10.3: Wiring of Isolation Relay for Control of Two Heating Circulators
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XI Start-up and Checkout

NOTE

SAFE LIGHTING AND OTHER PERFORMANCE CRITERIAWERE MET WITH THE GAS TRAIN

ASSEMBLY PROVIDED ON THE BOILER WHEN THE BOILER UNDERWENT THE TEST
SPECIFIED IN Z21.13.

Use the following procedure for initial start-up of the boiler:

1) If not already done, flush the system to remove sediment, flux, and traces of boiler additives. This should be
done with the boiler isolated from the system.

2) 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 8.5

Total Solids less than 2500 PPM

Hardness less than 120 PPM (7 Grains/Gallon)
Pressurize the system to at least 12 psi at the boiler

WARNING

NEVER ATTEMPT TO FILLAHOT EMPTY BOILER

3) Check all new piping for leaks and purge piping sections that are filled with air. See the National Fuel Gas
Code for additional information on testing and purging gas lines.

WARNING

NEVER USE AFLAME TO CHECK FOR GAS LEAKS.

MAKE SURE THAT THE AREA AROUND THE BOILER IS CLEAR AND FREE FROM
COMBUSTIBLE MATERIALS, GASOLINE AND OTHER FLAMMABLE VAPORS AND
LIQUIDS.

4) Vent system must be complete and free of obstructions before attempting to fire boiler. Make sure that the
silicone cure time called for in the vent assembly instructions has passed before firing boiler.

5) Inspect all line voltage wiring for loose or uninsulated connections.

6) Remove the dust cap from the condensate trap (Fig 7.21). Add water to the trap until water runs out the con-
densate drain. Reinstall the dust cap.
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WATER QUALITY AND BOILER WATER ADDITIVES
IMPORTANT NOTE

I'tus boaler 15 equipped with an aluminum heat exchanger that can be senously domoged by fodlure to
follow the following guidelines:

1} Elush the svstemn before eonpecting the boiler - In o replacement installotion, fushing the svstem will
remave sediment, solder flux, ond traces of old boiler additives. Even if the svstem is new, do not omit
thiz step = new svstems will contmn solder Aux and may even contnn sediment,

2} [ghkmm,_{huj_m:_ﬂ;ﬁw « This is the single most important guideline, Top woler contams
disselved oxygen which causes comrosion. [n a tight system, this oxygen comes out of solution and is
quickly removed from the system through the sutomatic air vent. The system then remoms essentially
free of oxygen. IFthe svstem is not ight, however, fre t pcdditions of make-up water can expose t

heat exchanger to oxygen on a continuous hasis, [n additien, frequent sdditions of hard make-up water
can eause caleium deposits (0 eollect i the beat exchonger, cousing severe domoge,

Toy mmimie addibons of moke=up water:

* Inspect the svstem theroughly for leaks before plocmg it n serace,

* If the system ineludes underground piping. or other promg m which o leak might go undetected,
eonsider 1solating the bedler from the svstem with a |P'.|i:u.l exchanger, Alternatively, consder
installing & water mieter in the fill line o record additions of make-up water,

* Make sure that the expansion tank is properly sized and in geod condition. If it is not, the relicf
valve may open frequently, resultng in regulor additions of make-up water,

31 Badant Tubimg smd Crovgen Bormers = Even if the svstem 1s tght, oxygen can be infroduced imio the
system through some tvpes of non-metsllic tubing used m radiant or snow melt systems, Other non-
meekn |l tubing i= ¢ P’a@d with am oxygen barrier to prevent migrotion of exygen into the water, [F the
boiler is to be ]nFl-u'I.;ﬂ:‘-l im0 sysiem comtmmng rom-metnl e tubing wathout an oxygen barner, 1k must be
isolated from the boiler with a heat exchanger o shoewn in Figure %14,

4) Antifreere - Do not use antifreeze unless obsolutely necessary, If antifreeze must be used, the only
permitted antrifrecees ore:

* Femox Alphi-11 _
* Fernox CHP in USP Grde virgin propylene ghyeol {available from Crown)
* RhoGord Aluminum Safe BMult-Metal &ntifresse

When any of the sbove antifreszes ore used, test the botler water om om ommual basis to ensure that the
prafreeze remams non-corresive, For Alphi=11 and CHP m propylene glyeol this 1s dome with Fernox
test kit 1-TK (available from Crewm). For other spproved brands of sntifreeze, consult the antifrecze
manufacturer for the recommended menns of testing the antifresse,

5y Chber Antfrecees ond Boiler Additives = D not sdd other sdditives unless they ore specafically

ppproved in writing by Crown for use with this boiler, This ineludes other “nlummum sofe” antifreczes

0} System PH « Momtam the PH in the svstem betwesn 6.5 and 8.5,
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BWC Series Lighting and Operating Instructions

B oR YOuR SAFETY READ BEFORE LIGHTING [ EGN

WARNING: If you do not follow these instructions exactly, a fire or explosion may
result causing property damage, personal injury or loss of life.

A. This appliance does not have a pilot. Itis e If you cannot reach your gas supplier, call the
equipped with an ignition device which fire department.
automatically lights the burner. Do not try
to light the burner by hand. C. Use only your hand to turn the gas control knob.
Never use tools. If the knob will not push in or turn by
B. BEFORE OPERATING smell all around the hand, don't try to repair it, call a qualified service
appliance area for gas. Be sure to smell technician. Force or attempted repair may result in a
next to the floor because some gas is fire or explosion.

heavier than air and will settle on the floor.
D. Do not use this appliance if any part has been under

WHAT TO DO IF YOU SMELL GAS water. Immediately call a qualified service technician
e Do not try to light any appliance. to inspect the appliance and to replace any part of the
e Do not touch any electric switch; do control system and any gas control which has been
not use any phone in your building. under water.

e Immediately call your gas supplier
from a neighbor's phone. Follow the
gas supplier's instructions.

M 0rPERATING INSTRUCTIONS [

. STOP! Read the safety information above on 6. Turn the external boiler manual gas valve T-
thIS label. handle counterclockwise to open gas supply.
2. Set the thermostat to the lowest setting. 7. Smell for gas in the boiler enclosure. If you smell gas,
STOP! Follow "B" in the safety information above. If
3. Turn off all electric power to the appliance. you don't smell gas, go to the next step.
4. This appliance is equipped with an ignition 8. Turn on all electric power to the appliance.
device which automatically lights the burner.
Do not try to light the burner by hand. 9. Set the thermostat to the desired setting.
5. Remove the front door panel and the upper 10. The first digit of the control display panel will
boiler access panel. show a series of numbers that indicate the boiler
control sequence. The number 3 or 4 means the
Open Closed burner is firing. The number 0 means there is no

call for heat from the thermostat or the domestic
water heater.

11. If the appliance will not operate, follow the
instructions "To Turn Off Gas To Appliance" below
and call your service technician or gas supplier.

12. Replace the upper boiler access panel and the front
door panel.

External Boiler Manual Gas Valve

B 0 7urN OFF GAS TO THE APPLIANCE [

1. Turn off all electric power to the appliance if 3. Turn the external boiler manual gas valve T- ~
service is to be performed. handle clockwise to close the gas supply.
2. Set the thermostat to the lowest setting. 4. Replace the upper boiler access panel and the front
door panel.
59

Download from Www.Somanuals.com. All Manuals Search And Download.



i Start the bailer usig the ighting msrsetions on page 48, After the boaler 15 povered up, i should go through
the following ssquence.

Sequence Dhsplay Meanmg
1 U125 or Blank Checking internal software (power-up only)
! O5W'T Boiler m stondby, 58T = Supply Water Temp, Mo call for heat,
{After call for hent from henting thenmeostat)
3 85T Self-Check on Start-up
d 5 Ew T .I'.g]I'I'ﬁ T ﬂI'IIJ I:iJ'I.'LIJil1L||.' LIl ':III'.H.'IJIIITI.E. t.l.lr il.l:l.l_'I.ILlu'I"L' il.il' ﬂ.l:l'a'a
5 LEWT Prepurge.
& 25T Trial for igrition
T 35U'T Flame estoblished. Boiler responding to a call for heat,

8y Upon mitinl start-up, the gos troin will be flled with air. Even of the gas line hos been completely purged of ir,
1t may toke several tes for ignition before o Aome 15 established, 1f more than 5 tnes for ignition ane needed,
1t will be necessary to press the reset button to restort the boiler, Onee a flame has been established for the first
tamee, subsequent calls for bumer operation should result m o flame on the first o

91 Imspeet the flame visible through the wimdew. On high fire the Aame should be stable and mostly Blue
(Fig 1113 Mo vellow tipping should be present; bowever, intermmittent Aecks of vellow and orange m the Aamse
are normal

INNER CONE
Well Defined
Bright Light Blue

OUTER CONE

Oarkar
Trarmsparent Blue

BURNER SURFACE T 2 e o e e

Orange Glowing Flbers EXIET [Fi LOW FIRE.

Figure 11.1: Bumer Flame

1 Chesk the mbet pressure amd adjust if necessary. Venfy thot the inlet pressure s between the upper and Iower
limits shoewn on the roting plate with all gos applinnees on and off

WARMIMNG

THE OUTLET PEESSURE FOR THE GAS VALVE HAS BEEN FACTORY SET AND
REQUIRES NO FIELD ATJUSTMENT. THIS SETTIRNG 15 SATISFACTORY FOR BOTH

MATUREAL GAS AND PROPANE. ATTEMPTIMNG TOADJUST THE OUTLET FEESSUREE
BAAY RESLULT TN DARMAGE TO THE GAS VALVE AND CALSE PROFEETY DAMAGE,
PERSOMAL IMIURY OR LOSS OF LIFE.
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DO NOT ADJUST

NETTAP —— =
—— GAS INLET

Figure 11.2: Gas Valve Detal

| |} Perform a combustion test, Bodlers L'iL]I.I.'i hpl.'-:! wilh a concentre venlt svslem harve it A gaas Hil.1'.|1.]'.|]l.' Lap
located m the botler vent collar {under 'IEIL serew capl. For other vent svstems, the mmrﬁ: probe rmay be

inserted into the termimal, 17 this is not possable, remove the fAue tem Fallire e amed insert the analvzer

'|'rr|1|1|. i the sensor |1|1|.:r|.1|:||:|_ Fir the boiler te opeeTate, this sensor will need to be remarm conmected to the

W |.1'|.1'.|J._|; I the flue gl Sensur 15 rermoved, be sine o :rup] wie 11 afler combustion I.-|.=:I!|.1'.|J._|; 1% |:n|:-1'.r|.]'.ﬂLI|.
Check CCr or O and OO al both high and low fire, The bodler may be temporarily locked into high or

low fire For 15 manutes as follows:

::l] T lock the Toaler I'Ii.l._l;]'] ﬂTL'. 5'i|:nu|.|:|n|.'-:ru.".]:.' press aind el the “Bedode™ buitton amd “+ batton wntal
the |J.'ix|'||..'1:.' Mashes "f[:". 'iI:IIJ.'iI.'ﬂli:I'I.E_ that the boaler bas been drven to ]1.'i|:|,|:| fire, After ths |'|:|:|'.|:|'.||_'n:n:I
allow the boler to opeerate for :|]'.|]'.u'|1:-.i.1'.|1.:||.-|.'|.:.' 5 rmutes before l:|L:in|:=, cormbustion TI.'EI.:Ii.ﬂEH.

'|:l:| T Tack the Bailer im bow ﬂn.-, Hinlu.]l.-‘]l:lL'«l:-lm]:u‘ Press and hald the “Rode”™ buitton and “-* buftonm nnbl
the |:|.'i:1|'||..'1:|.' Mashes =1 .“:_ :inl]i.c:l.l'il:ltl_ thiant the bealer has been drven to low fire .-"'.f'll_'r[hi.x|:|:|.'|'r|1|.'|:m:_:|.|'||.m
the boaler to opeTile for :r|'r|'rr|.|.'-::irr.|u[|."|:|.' 5 pamutes beforg [iIJIC'iI:ItI_ combustion ruulJ.'inEx.

al Maorrmal modulation of the bodler should retum 15 smmtes atfter the baoiler 15 locked m |:|:iE_|'| o Jow
fire,

Al bodh bigh and bow fire, OO readings should be less than 73 PPM. Typcal OO and O readings are shown
in Tahle 11, . )

Model Fuel %CO, %0,
BWCOT0 |Natural Gas 9.4 44
BWCO70 | Propane 104 5.1
BWCO30 |Matural Gas 8.5 4.3
BWC030 | Propane 10.5 5.0
BEWC120 |Matural Gas 8.5 413
BWC120 | Propane 10.5 5.0
BWC151 |Matural Gas 8.5 4.3
BWC151 | Propane 10.5 5.0

Table 11.3: Typical CO/0, Combustion Readings
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WARNING

EACH BWC SERIES BOILER IS TESTED AT THE FACTORY AND ADJUSTMENTS TO

THE AIR-FUEL MIXTURE ARE NORMALLY NOT NECESSARY. CONSULT A CROWN
REPRESENTATIVE BEFORE ATTEMPTING TO MAKE ANY SUCH ADJUSTMENTS. IM-
PROPER GAS VALVE OR MIXTURE ADJUSTMENTS COULD RESULT IN PROPERTY
DAMAGE, PERSONAL INJURY, OR LOSS OF LIFE.

12) Test any external limits or other controls in accordance with the manufacturer’s instructions.

13) Verify that the boiler starts and stops in response to calls for heat from the heating thermostat and indirect wa-
ter heater thermostat. Make sure that the appropriate circulators also start and stop in response to the thermostats.

14) As shipped, the heating and indirect water heater set point supply temperatures are both set to 180°F. If neces-
sary, adjust these to the appropriate settings for the type of system to which this boiler is connected. See the Opera-
tion section of this manual for information on how to do this.

15) Adjust the heating and indirect water heater thermostats to their final set points.
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2

XII Operation

The BWLC boiler uses a microprocessor Based control, known as a “MCBA”, to manage all boiler functions
including Hame supervizion and modulation. Two set podnt o “target”™ boiler supply temperatures are stosed
in the MCBA's memory, one for space heating and one for domestic water production. If an outdoor tempera-
ture sensor is connected 1o te boiler, the space heating supply 26t point will awtomatically adjust downwards
as the outdoor temperature increases. For more mformation on this feature see the discussion on boiler swater
resed below,

The MCBA mesdulates the boiler input by varying the fan speed. As the fan speed increases, so does the
armaunt of gas drawn into the blovwer. As a result, a fairly constant air-fuel rtio is maintained across all ivputs

The MCBA deterimines the tnput needed by Iooking at both curent and recent differences between the supply
temperature and the set point temperature. As the supply temgserature approaches the set point temperature, the
fan will slow dovwn and the input drop. Depending on the model boiler, the minimem input is between ¥ and
1i5 of maximum input

The MCBA also monitors bodler refum and fue temperatures. In addition, all other safety controls, including
the oy water cut-off and safiety limit, are connected imto the MCBA. The MCBA uses input from all of thess
cottrols o either shut down the bodler when an unsafe condition exists o, in eome cases, o cormect the
problein,

The display panel has three primary modes of opesation. These ane:

= Standby Mode — Dasplavs bodler's cument status. This 5 the default operating mode,
= Parameter Mode — Used to change control seftings.
= [nformation bMode — Dasplays boiler operating temperatures.

Under nommal conditions, the boiler is in standby teode and the display looks like that shovwn in Figuee 1201,
The three digits to the right of the decimal point are the bodler’s supply temperature. The digit to te lefi of the
diecimal point is the bodler's status code. A list of status codes, and their meanings, is shown in Table 123,
Figure 12.2 is a map of the menu structure for the control panel. Push the made key to move from one mode to
the next. As you change modes, the mode vou ane entering is shown on the display:

al “PReRT for Parameter Mode

by “deFa” for Information blode

¢} “Skby” for Standby Mode. Upon entering standby mode, “5tby™ will briefly appear on the display
and then the display will show the boiler’s status along with the supply ternperature (Figuse 12,17

The control will setum 1o standby mode from any other mode iF o key is pressed For 20 minutes.

8/888) =
i
: Boiler Supply
Boiler Status Temperature
MODE STEP STORE + -
e, -

Figure 12.1: Normal Display In Standby Mode
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In standby mode, it is possible to view both the heating supply set point temperature and the “domestic hot water
reference set point”. The “domestic hot water reference set point” plus 45°F equals the boiler supply set point when
it is responding to a call from the indirect water zone. It is not the actual domestic hot water set point. The BWC

is designed for use with a storage type indirect water heater such as the Crown Mega-Stor. The domestic water set
point is controlled by the thermostat on the indirect water heater. The “default domestic water reference set point”
is 135°F and target boiler supply temperature when responding to a call from the indirect water heater is therefore
180°F (135°F +45°F). The default heating supply set point (parameter 4) is 180°F.

In standby mode it is also possible to turn on or off either the heating or domestic water zone. There is normally no
reason to turn off either of these zones and doing so is not recommended.

CAUTION

PUSHING AND HOLDING THE “+” WHILE IN STANDBY MODE WILL PREVENT THE BOILER
FROM RESPONDING TO A CALL FOR HEAT. PUSHING AND HOLDING THE “-” WHILE IN
STANDBY MODE WILL PREVENT THE BOILER FROM RESPONDING TO A CALL FOR DO-
MESTIC WATER. IF THIS HAPPENS, “cOFF” or “dOFF” WILL APPEAR ON THE DISPLAY. TO

TURN BACK ON THE HEATING FUNCTION, PRESS AND HOLD “+” UNTIL “c” AND THE SET
POINT TEMPERATURE APPEARS ON THE DISPLAY. TO TURN BACK ON THE DOMESTIC
WATER FUNCTION, PRESS AND HOLD *“-” UNTIL “d” AND THE SET POINT TEMPERATURE
APPEARS ON THE DISPLAY. AFTER PRESSING ANY KEYS, AND BEFORE LEAVING THE IN-
STALLATION, VERIFY THAT THE BOILER FIRES IN RESPONSE TO A CALL FOR HEAT AND
DOMESTIC WATER.

In standby mode, if “Mode” and either “+” or *“-“are simultaneously pushed and held for at least 2 seconds, the
burner can be forced into either high or low fire. This feature is used for running combustion tests. After 15 minutes,
the burner will automatically revert to modulation. If it is desired to revert to modulation before 15 minutes has
passed, simultaneously pushing “+” and “-“ will restore modulation.

In Parameter mode both set points can be changed and both zones turned on or off. In addition, both zones can be
configured for continuous pump operation. If the heating zone is set for continuous pump operation (parameter 3 set
to 3), the heating pump will still shut down when there is a call for domestic hot water.

If either the heating supply set point (parameter 4) , or the DHW reference set point (parameter 1) are set above
their factory set values, the boiler supply temperature will exceed 180°F and there is a possibility that the safety
temperature limit will open. If this happens, the boiler will shut down and a “b26” error will appear on the display.
The boiler will resume normal operation without manual intervention when the safety limit closes (this behavior is
common on conventional boilers).

Information mode is used to view various temperatures and settings but cannot be used to change parameters or
otherwise control the boiler. The information available is shown in Figure 12.2 and is largely self-explanatory. The
digit to the left of the decimal point is the Step number and the digits to the right are the corresponding temperature.

In information mode, the “supply water temperature set point” (Step 6) is the supply temperature set point for the
zone to which the boiler is currently responding (either heat or DHW). If an outdoor sensor is connected to the
boiler, and the boiler is responding to a call for heat, this value will be the current point on the reset curve. When no
call for heat or DHW is present, Step 6 shows the heating supply set point.

In some cases a “-22” will appear in Information Mode for a particular reading. This means that the reading is not

applicable. For example, “-22” will appear for the outdoor temperature (Step 4) if no outdoor sensor is connected to
the boiler.
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3y Two hasie types of errors codes ane slon on the display:

4)

&)

= Boft Lockout Codes — When a soft lockout aceurs, the boiler will shat down and the display will alter-
nate between the numbes "9 and the letter b followed by a two digit service code. A& list of thesa
codes, and thedr meanings. 18 shown in Table 14.3. The boiler will automatically restan once the condi-
tioi that caused the lockout is sorrectisnd.

#  Hard Lockowt Codes — Whien a hard lockowt oecurs, the badler will shut down and the display will
flash the letter “ET followed by a two digit service eode. A list of thase codes, and their meanings, is
shown in Table 144, Onee the condition that cansed the lockout i comected, the badler will need 1o be
manally reset using the RESET batton o the display.

First Digit Boiler Status

Burmer off - Mo call for heat or DHW

Pre-purge of pest-purge

Igniticn

Bumer responding to call for heat

Bumer responding to call for DHW

Checking air pressure switch

Bumer off - Set point temperature has been reached
Call for heat ended. 10z heating post pump period
Call for DHW ended, 10z DHW post pump period

B and b Bumer off - on soft lockout. See Troubleshooting
Flashing | Section to determine meaning of ermor code.

b B et T R P S R )

L]

il Baoiler responding to call from heating zone
H Bumer on - Held in high fire
L Burmier on - Held in low fire

Table 12.3: Bailer Status

[ an outdoor sensor is installed, the boiler will automatically adjust the heating zone sel point bemperaiune
based on the outdoor reset curve in Figure 12,4, The rmaximum set point is defined by parameter 4 (factory set

1o VRO when the outdeor temperature is 0°F or below. The minimum set point iemperature shown is 130°F
when the eutdoor temperatune is 60°F or above. As the owtdoor temperature fallz, the supply water target
temperature increases. For excample, if the cwtdoor air temperatune is 30°F, the set point temperature for the
supply water is 155°F.

A indirect water heater thermostat can be connected betwoen terminals 7 and 8 on the temminal strip. When
this thermaestat closes, the central heating circulator will be turned off and the DHW circulator will be tumed
CHIL.

Ao esgternal limiat comtrol can b installed between terminals 3 and 4 on the tenninal strip. Be sure o remove
the jumper babween terrninals 3 and 4 when adding an external limit control o the svaten. 17 the exbernal limit

opens, the bodler will shut down and emror code “b 267 will be displaved. 11 the lindt installed is 2 manual
resed type, i will need 1o be reset before the boilar will operate.

[
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Figure 12.4: Outdoor Reset Curve

7) The sequence of operation for a BWC series boiler on a call for heat from a thermostat is as described below:

a)

b)

c)

d)

€)

f)

9)
h)

When power is first turned on, 120V is provided to the MCBA, the combustion fan and the LWCO trans-
former. A separate 50VA transformer, connected directly to the MCBA, powers all other low voltage circuits.

For the first few seconds after power-up the control module goes through a self check.

When there is a call for heat, the control module checks to make sure the air pressure switch is open. Ifitis, the
combustion fan will be energized and will ramp up to ignition speed. When the air pressure switch closes, a 10
second prepurge is activated.

After the prepurge, the control module energizes the gas control valve and the spark for 4.5 seconds. Ifa
flame is established and proved, the control allows the flame to stabilize for 5 seconds at the combustion fan
ignition speed setting. If the flame fails to prove, the control module will attempt to light the burner 4 more
times. If a flame is still not established, the control will lockout.

Once the flame stabilization period has ended, the MCBA allows the burner to modulate. The actual firing rate
is dependent upon the measured current and recent differences between the set point temperature and the supply
temperature. If an outdoor sensor is connected to the control module and the boiler is responding to a call for
heat, the set point temperature will be determined by the outdoor reset curve shown in Figure 12.4.

Once the set point temperature is reached, the MCBA will turn the burner off and allow the combustion fan to
operate in postpurge for 35 seconds before it turns off.

The central heating pump will continue to operate until the room thermostat has been satisfied.
Ademand for domestic hot water (DHW) is given priority on BWC series boilers. If acall for DHW is received

while the boiler is responding to a call for heat, the heating circulator is deenergized until the call for DHW is
satisfied.
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XIIl. Service and Maintenance

IMPORTANT
WARRANTY DOES NOT COVER BOILER DAMAGE OR MALFUNCTION IF THE FOL-

LOWING STEPS ARE NOT PERFORMED AT THE INTERVALS SPECIFIED.

1) Continuously:

a. Keep the area around the boiler free from combustible materials, gasoline and other
flammable vapors and liquids.
. 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.

CAUTION
WATER LEAKS CAN CAUSE SEVERE CORROSION DAMAGE TO THE BOILER OR

OTHER SYSTEM COMPONENTS. IMMEDIATELY REPAIR ANY LEAKS FOUND.

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

a. Test the low water cutoff by pressing the “Test” button located at its end. The yellow light should
come on and “E12” should flash on the display. Push the reset button on the display to restore normal
operation. If the yellow light does not come on, determine why the low water cutoff is not working
properly.

b. Follow the procedure for turning the boiler off found in the BWC Series Lighting and Operating
Instructions.

c. Inspect the wiring to verify the conductors are in good condition and attached securely.

CAUTION
LABEL ALL WIRES PRIOR TO DISCONNECTION WHEN SERVICING CONTROLS.

WIRING ERRORS CAN CAUSE IMPROPER AND DANGEROUS OPERATION. VERIFY
PROPER OPERATION AFTER SERVICING.
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TosgzTAT

Remove the ignition electrode and inspect it for oxides. Clean the oxides off the electrode with
sandpaper. Inspect the ceramic insulator for cracks and replace the ignitor assembly if necessary.
Remove the fan/gas valve assembly from the burner hood. Inspect for lint and dust. If significant lint
and dust are found, disassemble the fan/gas valve assembly to expose the swirlplate and fan inlet (see
the exploded diagram in the parts list at the back of this manual). Vacuum these parts as required,
being careful not to damage the vanes on the swirlplate.

Remove the burner hood to access the burner and the combustion chamber.

Remove the burner and vacuum any dust or lint from the burner. If the burner shows signs of
deterioration or corrosion, replace it immediately. Inspect the burner gasket and replace, if necessary.
Inspect the heat exchanger and vacuum any debris found on the pins and other surfaces. Clean the
casting pins by flushing with clean water. A soft nylon brush may be used in accessible areas. Drain
and flush the inside of the heat exchanger and condensate collector as required. Do not use any
cleaning agents or solvents.

Inspect the condensate trap to verify it is open and free from debris. Clean if necessary.

Reinstall the burner, burner hood and fan/gas valve assembly.

Reconnect any wiring which has been disconnected.

Inspect the heating system and correct any other deficiencies prior to restarting the boiler.

Follow Section XI Start-up and Checkout instructions before leaving installation.

Perform the combustion test outlined in Section XI.

Verify that the system PH is between 6.5 and 8.5.

Check for vent terminal obstructions and clean as necessary.
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XIV. Troubleshooting

WA RMING

[TIRM OFF POWEER TO BOILER BEFORE EEPLACIHNG FUSES OR WORKTMNG ORN WIRING

Table 14.1: No Error Code Displayed

CONDITION

POSSIBLE CAUSES

Cisplay Blank, Fan off, LWCC lights off

= Mo 1 ANAC Power at boiler, Check breaker and wirng
betvesn breaker pansl and boiler,

Display Panel Blank, Fan running

= Logsd 120080 conmechion winng betwean baikr J-Box and
MCEA

= Blosm “F1° fuse in MCBA (see Figure 132 for location).
Replace with 5& fuse provided.

Display reads "L 125" conlinuously, Fan running

= Defective AT250 transformer,
= Blown “F3° fuse in MCBA (see Figure 13.2 for location].
Replace with 44 slow-Diow fuse providad

Bpiler not responding to call for heat, Status code on display
=0 (pew Figure 11.1)

= Bodier i not saaing <all for haat. CThack themnostat ar
mome wiring fiar looss conneclion, missiring, or defective
Ehermnostatzans comiral,

Boiler fres, but display panel is blank

= Loosa nban cabls
= Dafaslive display.

F3T FUsE

Figure 14.2: MBCA Fuse Location
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B. Trouble shooting problems where a soft lockout code is displayed. When a soft lockout occurs, the boiler will

shut down and the display will alternate between the number “9” and the letter “b” followed by a two digit
service code. The boiler will automatically restart once the condition that caused the lockout is corrected.

Table 14.3: Soft Lockout Codes Displayed

CODE CONDITION POSSIBLE CAUSES
« Blockage in intake or vent system.
« Vent and/or intake system not constructed in accordance
with Part VII.
b 08 Pressure switch circuit open. « Blocked or leaking pressure switch tubing.

« Heat exchanger or burner blockage.
« Terminals exposed to high winds.
 Blockage in condensate trap above vent.

b 18

MCBA supply sensor detected temperatures in excess
of 200°F.

* Heating load at time of error was far below the minimum
firing rate of the boiler.

« Defective primary pump or no flow in primary loop (Piping
Method 1).

« Control system miswired so that boiler operation is
permitted when no zones are calling.

b 19

MCBA return sensor detected temperatures in excess of
200°F.

* See possible causes for “b18”.
 Flow through boiler reversed.
* Sensor wiring reversed.

b 24

MCBA is reading a return sensor temperature higher
than the supply sensor temperature. Condition must be
present for at least 75s for this error code to appear.

» Flow through boiler reversed. Verify correct piping and
pump orientation.

* No boiler water flow. Verify that system is purged of air
and that appropriate valves are open.

» Sensor wiring reversed.

* Supply or return sensor defective.

b 25

Supply water temperature has risen too quickly.

» See possible causes for “b18”.

« Inadequate boiler water flow. Verify that pump is
operating and that pump and piping are sized per Part IX
of this manual.

b 26

Boiler safety limit, or external limit wired across terminals
3&4, is open.

» See possible causes for “b18”.
« Defective supply sensor.

b 30

Temperature rise between supply and return is too high.

 Inadequate boiler water flow. Verify that pump is
operating and that pump and piping are sized per Part IX
of this manual.

b 61

Pressure switch circuit closed with fan off.

« Blockage in pressure switch hose.

« Pressure switch wires shorted together.

« Defective pressure switch.

« Loose or miswired fan speed harness (if “b61” error code
is observed while fan is running).

b 65

Fan is not achieving set point speed.

 Loose or incorrect fan speed control connection.
« Defective fan.
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When a hard lockout cceurs, the botler

will shut down and the display wall Hash the letter “E” followed by a two digit service code. Omiee the condifion
that cansed the leckout 15 comrected, the boiler will need to be manually teset vusmg the RESET button om the
display. )
lable 14.4: Hard Lockout Codes Displaved
CODE CONDITION POSSIBLE CAUSES
ggy | A Mame signal was present when thar should | « Dafective gas valhe - make sur nlat prassuns i bakow maximum
be no flame. on rafing plabe before replacing valve.
* MO DR peREUrs.
+ Gas pressure under minimum value shown on rating plate,
- Gag lire ot completely purged of sir.
+ Defective Elecirode,
Ed2 | Flame failure afier 5 iies fo resiard. * Loase burmner ground conneclion.
= Deafecthig hgniticn Cabla.
+ Defective gas vakoe (check for 24 VDT at hamess during trial for
igniltian betre replacing vahe).
* fr<fuel mixture cut of adjustment - consult factony,
» Leape or delecfive gas vabes hamess. Check elecirical cormeions.
E 02 Gas vahe omor + Difoctive gas vakie (check for 24 WYDE at hamess during trial for
ignition befare replacing vakoe).
B y kot = Sorme ather emos on this ligt cocurned and pavesr o the bailer was
s it el e than inbarmupted. Resat control and see i hard lochout reocouns.
E 05
E E Imtemal controd failure + Reset the conirel. f prablem reaccwrs, replace the MCBA
E 1
= |1 vy Bgiht ar WSO e an, syetem (8 |ow an waber.
E 12 Low water cut-off cinouit open. * If neither yellow nor green light is on, check LWCO hamess and
Float Switch Cpen (BWC151 Only) check for 28WAC across AT 140 ransformer.
= Chigch condensata trap for blockage (BIWC151 only]
E13
E i4
E 15 Irbeira] conbred Eilure. » Regel i conlrel. IT prablem reoccirs, replace the MCBA.
E 18
E 17
Eqa | MCBAsupply sensor defected temperatures in | + See possible causes for 018" emar. Also, check safety limit far
emsaas of DD0°F laf an exbendad pedod of tme | proper oparation.
MICBEA reburn sensor deteckesd temperaiures in
E 18 s of 200°F for an axtended perod of im Sea possible causes for 19 amar.
: + Loase cormaciian in 120 VAC fan wiring,
B2 | el ot by dteciod oy MemA. | * Loase ar miswired fan spesd hamess,
= Dozl fan
« Migwined tan spead hamaes.
E28 | Blowerfan spaed has not retumed te zare pm | oo o
= Bhakad or missired SUpply sansor winng.
1 j i
EY Ehorted supply temperature sensor » Digfech oLt
+ Shorbed or miswired rebum sensor winng
E 32 Shorted redurn femperaiune sensor. T ——
» Shared of migsired flue bamp sensor witing.
E35 | Flue gas bamperalure sansar ghor cieul, e .
» Lesage of miswined supply sensos wing.
E36 | Supply water lemparature sensor circult open. | | oo o "
* Lioose ar miswingd retum sensor winng,
E37 | Refurnwater lemperature sensor cincuit epen, | | PR e e
+ Loose or miswined flue tomp sensor winng.
E &0 Flue gas temperature sensar circui open, « Ditfisclive e by Senacy,
E44 | Imtemal conbrd fallure. = Ragat the controd. f problem moccurs, replace the MCBA.
* Hzat exchanger needs bo be cleanad.
ES2 | Fluse gas temperature aver 230°F, » Boiler cwar-fined.
« fiir-fued mixture out of adjustment = consult factony,
E &0 Intemal conbrol failune. » Ragel b conirel. IT problem reoccurs, replace the MCBA.
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XV Parts

The following parts may be obtained from any Crown distributor. To find the closest Crown distributor, consult the
area Crown representative or the factory at:

Crown Boiler Co.
Customer Service

P.O. Box 14818
Philadelphia, PA 19134
www.crownboiler.com
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FARTS LIST

Key DESCRIFTION BWCOTD B0 EWNC 20 EWC151
Part# |QTY
" Tais [E GEONES
N Tauxs 0084 B501 80 1 1 1
3 Cock G505 1 aEIE15 1 BEIE1S 1 BEDE15 1
* Wd « Smm Kachise Sorew [for gas vakae hamess) AGOT 3T 1 WOTIT 1 ANOT 342 1 AWMTHZ 1
¢ Flubdgor Seneor i e 1 2uz2 1 2400122 1 22 1
e L SE000 i QEE0D 1 E00A 1 DENDA 1
* )5k Fesa SE0005 1 BEIDDS 1 BE1005 1 BE0006 1
* Syl VPira Tha Ehesi PoEnl-] ] DEI016 ] BE001E 8 220018 2
" Famphio Cvwrlay Membsne BEO0A0 1 BE0 30 1 BENOM 1 20030 1
+ RS Pug SHIAAG 1 SE0A16 1 BECE1H 1 BE2ENE 1
1 WH x 18m= Sarrabed Flangs Hiad e S ST a ST 4 Qo0TE & Bo0T2 a4
2 JAM Haak Exchan ger Brackat IR0 E 1 2EM13 1 23414 1 230414 1
5 |Haat Exchangar BRI 1 2013 1 21014 1 230015 1
£ JSump Gashol 2ETa 1 2:ET13 1 241714 1 230715 i
4 PAlmm Vend Gasket SO 1 24 1 240 1 2AIHING 1
& JHu=p FE T i FE brpic 1 it 1 FAOTORA, 1
T |8 ‘Wi bar IR0 Ll 23805 i 2906 & 230808 4
B JME = S Cap B 230955 4 23855 L 2HIE £ 230825 &
8  fCondensate Trap Gasand 2E000S 1 243005 1 240000 1 240000 1
10 Flonden=aie Trap. 130mm i o] 1 2 %S 1 240855 1 2R 1
11 fRed vind Cap L] i L] 1 24 (1) 1 240Eg 1
12 JBupply Tamperaiirs Senmor IF0HT 1 23M 22 1 FHN T 1 230172 1
12 P BEP x 1 2" Sl Mippke Bholan 2 B &0 2 B 41 2
13 1" BEP x 112" Sl Mipple a1 2
14 PupphpBehen Filing Famh: o F 28RS 2 JHHES 2 ZMHE 2
15 Flhiuge Seneer Wal Faonlz i 2ROz 1 it i [ e 1 A0 1
16 Foage Cap Tubs Clamg IR0 1 23H{3 1 FHH 1 230108 1
17 JHigs Limit BEOI24 1 BEI 24 1 B 24 1 BE0124 1
18  JBumer 230035 1 2035 1 2045 1 230045 1
19 JBurmer FHiod Seskel o 1 2HE2 1 JHHIRZ 1 JMHIN2 1
A =8 Gmoeed Fin TR0 2 FE T ¥ it 2 230045 Fi
21  JBurmear hood, &M IR00GE0 1 23030 1 PEHIEE 1 230030 1
22  JBuwrer Hood Cover Plake Gashet 23000 1 23050 1 22005 1 220020 1
23 JBuwmer Hood Covser Plake 230061 1 2a051 1 230051 1 230051 1
24 A X B Machne Soes JR0IY a F H-Fal 3 JHHEE) 3 ZMIEZ 3
25 A x admss Sal Screw ] a pk L] i TG & 230040 a4
28 B Bt With Capies Warkhiar JEOS0E 4 241005 L 24090 £ 240805 4
27 4% Zme Sat Sorew 2E0ED0 2 2481820 2 2408 2 2408921 z
28 JEkectrode Gaskot 20 1 243011 1 240011 1 240011 1
25 JElecirode o=yl 1 240 1 240011 1 2dIH110 1
51 Jdd Sheuldar Kt 221 2 24021 ¥ 20821 2 2A0EF Fi
33 M5 x S Bat Sonaw IR0GE0 Ll 23850 i G & 230830 4
34 4 12m= FH Wachise Soresy 2E0E25 2 241825 2 24087 2 240825 z
353 Sighl Class Holder P o 1 2458 1 240651 1 2airai 1
3 ghl GSlass Gasket i T F a2 2 240853 2 2dipesi 2
37 [Bighl Glaes L] i 2UE050 1 240550 1 2400 1
35 |5 x O Bk Nppla 85105 2 85105 2 B5-105 2 05 405 1
72 d w0 Brass Mippke BoOEas 1 BHH 35 1 B2 1 _
&0 Esmuge Preszum Fibng 230EN 1 23N 1 Fanilel 1 211N 1
21  Retum Tempe miere Semor oLk 1 2EH2S oo 1 M 1
a7 Fhamige FR00D0 i pE Eifis] 1 Ptife 1 2100 1
&3 1" IDx 1" NPT CBET Adapior IFTI0 2 2FT10 2 2HITI0 2 230710 i
&4 1" Geay Cooned T5ET, Huk by Mst IE0TD0 1 23700 1 T 1 241706 1
&5 Wd = 1 Bk Recucng Blbow SHONG 1 A 16 1 B 16 1
& ik Ekoe — BRI 540 1
5 1 ey Coated CEST, Bl by Skl JR0T0E i INE 1 JUTOS 1 TR 1
&7 "0 % 1/2° MPT CBET fdla picr IFTIS 2 2FTIS 2 2HITIS 2 23715 i
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PARTS LEST

Key DEBCRIPTION EWCOT0 BWC 080 BWC120 BWC151
Part® |QTY| Pat® |QTY| Part® |(QTY| PFad® |QTY
48 |1/2® B Ebira EE004E 1 S5E0048 i SHOOIE i G508 1
48 |Flanped Mipple Assy 0T 1 Ealipini] 1 600 1 BT 1
50 |Flanged bipple Ganest ralifg] 1 FMMIN 1 2 1 20405 1
51 |Pope Geppom Bkl I i AT i THATD i JHHBY i
52 |30 x 1 & 39 Reducisg Black T 0118 1 es0118 1 50118 1
fd |3 Bodler Deain 1 1 Bo-041 1
35 |810x 12 shest metal screw S-212 b l-212 b #2132 bl Bil-202 M
EL] F"-E" St o il 1 i i
5T |Flesgas BTG khoundng Flata 1 1 1
£0  |Flesgas Taimgaraiung Seteor i i 1
60 |34 w 3" Nippla 1 1
60 |1 x ¥ Mippls

B |3 Bleck Crass

E1 |17 Blaak Crocs

B2 |Hydmobesal @1 100 LIWCT 1 1 1

B3 |34« 1 Blaok Reducing Coupling 1 1 1

64 |30 pei Bebed Vahee S5-080 1 S5-040y 1 S5-0u0y 1 1
B5  |Elrar Giasbesl 2400 1 AN i iy i FEHI 1
Ef |Eimwr, RO13M300-3812 FA0m2 1 30002 | 230003 i I3maz2 1
BT |MS Locknut 00003 4 =00003 4 S00003 4 BOMI03 4
B |3 % Emes Buna O=Ring 2303 1 230003 1 230003 1 23mana 1
B8 |Fan Inketbisck FalIFE] 1 280 1 ZHIH 1 NS 1
TO o 1023 148 1D Hoees Bark -3 1 -2 i -2 i Se0-3a 1
™ 115 10 Silsona Tebing {127 14-|]-'[|3 1 14-[7:3- | 14.003 i 40048 1
72  |Cusgs &r Infed Adapicr Part 2 [make) IEITAN i 0T340 1 A073an 1 ANOTES 1
T3 |42 fmes Short Fan Sdaplor Plabs JEIT24E 1 50 T246 1 207346 1 AGOTEE 1
14 | x 25=m Fint Hesd Mackise sooew 3 1 3 b

1 i

75 |5imm Swiripinte (k]

75 |6mm Seirps (Fed)

TH  |12mm Swiriplate [Gray)

1
76 |Dusgs: Ar Inisf Sdapior Part 1 [fesals ) 1 1 1 1
7T | M4 x Mimm P Macsine Sorew 4 4 4 BOM0G a
78_|Inphcior Piats 1 i i ST 1
T8 |m:mmmmmm -] a a S00734 3
B0 .5 x iT=m O-Ring i 1 1 ARTES 1
#1 |7 omm Crifioe TR WIS |
#1 |5 0mm Crifice 30T 1 3T ]
82 |GE-WHD 055 Heed On Giies Visoe 3507340 1 307540 1 2507340 i ST 1
83 |8-37x 12 HWH typa F Self 'I'nmrg&znw T3 =] s0aTia - SOOTiE E S00T13 2]
B84 |Presswe Sweich 308 i 20008 1 230008 1 Iamoa 1
5 |Premauee Swich Bracket LTS 1 ZI0475 1 ZHATS ] 23A4TH |
B | x Gmes Round Head Kachine Somes 000 2 SO001 2 S000 1 2 S0 1 2
87 |Coscentric Vst Collar 23050 1 0501 1 0501 1 230501 1
BE  [WeriEKE F0500 i A0 i 23000 i 23080 1
_E-B Comimol Box 2303 i 30334 1 2303 1 Famai 1
B0 |Gauge Bracket WIS 1 070 1 SHUT05 ] BH0T05 |
§  |Costrl Cover D00 1 S0 1 TR 1 20N |
92 |AT140 Tansfarmer 252000 1 352000 1 35-2000 1 35-2000 1
33 |d4%4J-Box SE-055 i o055 i 38-055 i % o 1
Bd |dx 4 .)Box Coeor 004 i = 1 B0 1 B [Fd 1
4] 1032w W8 Geound Screw AR50 1 146-B5-301 1 T4 E-EE-301 1 1a6-ee-3a1 1
6 |Sutier Beshing S6-050 z -050 2 B0 2 B0 2
97 |ATa50 Tansfarmer 02500 1 3502500 1 000 1 350800 1
S8 |4-40 5 12 HWH typa F Sell Tapping S 04T & SO0470 8 SO0 a SO00470 B
BE |MCHA (Peogamead] N 2D B0T IR i 3533120 1 20 1 ABZA0 1
™ |Tun11lml Sino WO 1 SB0055 1 SH0095 ] BHI0BS |
102 |DISPD 01600 1 301600 1 01600 1 3501800 1
108 |Graghic Creray Moustisg Plats H0ZH 1 240330 1 I 1 240390 1
10 |B-3F Lok Mk EOTOE 4 SaTld 4 SOITE 4 S007048 4

. |
o
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