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High Efficiency Gas-Fired Hot Water
Direct Vent Condensing Boilers

INSTALLATION INSTRUCTIONS

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

G & @

Models:
WARNING: Improper installation, adjustment, alteration,
« BWC300 sarvice or maintenance can cause property damage, injury,
or loss of life. For assistance or addiional information, con-
+BWC399 sult a qualified installer, service agency or the gas supplier,
« BWC425 This boiler requires a special venting system. Read these

instructions carafully bafora installing.
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I Product Description

Thie BWC is an aluminum gas fired condensing boler designed for use in forced hot water heating systems requinng
supply water iemperatures of 180°F or less. This boiler may be vented vertically or horizontally with combustion air
supplicd from outdoors. This boiler 15 not designed for use in gravity hot waler sysiems or svstems containing significant
amounts of dissolved oxygen.

IT Specifications
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Figure 2.1: General Configuration
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III Before Installing

Safe, reliable operation of this boiler depends upon installation by a profeszional heating contracior in strict
accordance with this manual and the authority having jurisdiciion.

+  Inthe absence of an authority having jurisdiction. installation must be in accordance with this manual and
the MNewfonad Frel Gos Coge, ANSI Z223.1, In Canada, installation must be in accordance with the
B 1491 Insiallation Code

«  Where required by the authority having jurisdiction. this installation must conform to the Srandard for
Comtrofs aid Safeny Devices for Automatically Fived Botlers (ANSIASME CSD-1}.

BWC boilers utilize aluminum heal exchangers constructed. tested, and stamped in accordance with ASME
Baoiler and Pressure Veszel Code Case 2382, Some jurisdictions which require ASME boiler construction do
ol recognize this Code Case and may not approve the installation of an aluminum boiler, Congult the author-
iy having jurisdiction before installing this boiler,

Read Section V1 to verify that the maximum combustion air and exhaust pipe lengths will not be exceeded in
the planned insiallation. Also verify that the vent terminal can be located in accordance with Section V1

Make sure that ihe boiler is comrecily sized:

*  For heating svsiems emploving convection radiation (baseboard or radiaiors), use an indusiry accepied
sizing method such as the F-F-R Heat Loss Calewlarion (rudde (Pub, #H21 or ¥H22) published by the
Hydromics Instituie in Berkely Heighis, M.

«  Fornew radiant heating systems, refer to the radiant mbing manufacirer’s boiler sizing guidelines,

*  Forsystems including a Crown Mega-Stor indirect water heater, size the boiler 10 have gither the I=B=R
Gross Output required for the Mega-Stor or the net rating required for the heating system, whichever
results in the larger boiler

*  For systems that ingorporate other indireet water heaters, refer (o the indirect water heater manufaciurer’s
imstructions for boiler ouiput requiremenis

*  Long runs of venting may reduce the maximum inpul of the boiler by as much as 108% (See Section V1 for
more information.

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

Make sure that the boiler 15 configured for use at the alomde at which it 15 to be installed.

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

Commonwealth of Massachusetts. See Appendix C for additional important information aboui
installing this product within the Commonwealth of Massachuseis,

IV Locating the Boiler

Oserve the minimum clearances shown in Figure 4.1, These clearances apply 10 bath combustible and non-
combustible materials, Observe the minimum clearances to combustibles for vent pipe shown in Table 4.2,

Mote the recommended service clearances in Figure 4.1, The recommended service clearances may be re-
duced to the minimum combustible clearances provided:

a.  Access o the front of boiler s provided through a door.,
b.  Access is provided o the condensate trap and fittings/trim located on the back of the boler,

Boiler may be installed on non-carpeted combustible surface.
The relief valve must be installed i the factony specificd location.

The boiler should be located 50 a5 to minimize the length of the vent system.
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Figure 4.1: Clearances To Combustible Or Non-combustible Material

RECOMMEMNDED SERVICE CLEARANCES:
TOP = 24°, FRONT = 24°, REAR = 24", RH SIDE = 24"

THESE SERVICE CLEARANCES ARE RECOMMEMNDED HOWEVER THEY
MAY BE REDLMCED TO THE COMBUSTIBELE CLEARANCES AROWE PROVIDED:

CLEARANCES TO COMBUSTIBLE & NON-COMBUSTIBLE CONSTRUCTION:

THIS BOILER 15 APPROVED FOR CLOSET INSTALLATION WITH THE
FOLLOWING CLEARAMNCES: TOP = T* FRONT = 34" SIDES = 1/2° REAR = 8-1/127
BOILER MAY BE INSTALLED ON NON-CARPETED COMBLISTIBLE SURFACE,

1) ACCESS TO THE FRONT OF THE BOILER 15 PROVIDED THROUGH A DOOR.
2) ACCESS |5 PROVIDED TO THE CONMDENSATE TRAP AMD CONTROLSTRIM
LOCATED DN THE BACK OF THE BOILER

Clearance From g1/ —
i 777777 AT 777777
Material = 0° 7 Z
' L A ]
See Tabled.2 Vla i; é —— 2
For Vent Pipe | _ ] 9 "2 —= é
Clearances - é j; I i}
| 7 7.
Thimble “'f "f X " o
By Vent ; ,,..-/*"' =
g % /NASSNAN
(1f Req'd) . ;’? “
SIDE VIEW HEAT.'E.T:L"EEFJE."‘ TOP VIEW

Table 4.2: Clearances From Vent Piping To Combustible Construction

MINIMUM CLEARANCE
TO COMBLISTIBLE
TYPE OF VENT FIPE FIFE DIRECTICN EHCLOSURE MATERIAL
HEAT FAR SAT-E AT LEAST CRJE SIDE OFEN, -
PROTECH FASNSEAL VERTICAL Ot 1
7 FLEX HORLZOMT, COMBUSTIBLE MATERIAL T8 &
£VERT I Al hAXIMLIM OF THREE SIDES
METAL-FAB CORR-GUARD
HEAT FAE SAF-T VENT
PROTECH FASNSEAL HORIZONTAL OF VERTICAL - . ; N -1
o FLEY 2VENT 1] A ———— ENCLOSED ON ALL FOUR SIDES
METAL-FAR CORR-GUARD
HEAT FAB SAF-T VENT
PROTECH FASNSEAL 2=12"
. PLEY . VENT I VERTICAL WITH NO OFFSETS | ENCLOSED ON ALL FOUR SIDES
METAL-FAB CORR/GUARD
1001 SN M — : S : -
comcrnTRIC vexTman | VERTICAL OR HORIZONTAL | ENCLOSED ON ALL FOUR SIDES i




) The combustion air piping must ierminate where outdoor air s available for combustion and away from areas that
will contaminate combustion air, Avoid arcas near chemical products containing chlorine, chloride based salts,
chloroMuorocarbons, paint removers, cleaning solvents and deteroents.

WARNING

OUTDOOR COMBUSTION AIR MUST BE PIPED TO THE AIR INTAKE. NEVER PIPE COMBUSTION

AIR FROM AREAS CONTAINING CONTAMINATES SUCH AS SWIMMING POOLS AND LAUNDEY
ROOM EXHAUST VENTS. CONTAMINATED COMBUSTION AIR WILL DAMAGE THE BOILER
AND MAY CAUSE PROPERTY DAMAGE. PERSONAL INJURY OR LOSS OF LIFE.

V Air for Ventilation

Adr for combustion must always be obained directly from cutdoors, however sufficient air for ventilation must
still be provided in the boiler room, Air for ventilation is required to keep varions boiler components from over-

heating and is alwavs obiaingd from indoors, To ensure an adequaie ventilation air supply, perform the following
sleps:

Step ;) Determing whether the boiler is to be installed in a confined space - A confined space is defined by the
Netiama! Freed Cras Code as having a volume less tham 30 cubic feet per 10 BTUr input of all appliances
imstalled in that space. To determing whether the boiler room is a confined space:

Iy Total the input of all appliances in the hoiler room in thousands of BTU/hr. Round the result to the next
highgst 100H) BETL hr,

2y Find the volume of the room in cubic feet, The volume of the room in cubic feet is:
Length (ft) x width (fi} x ceiling height (i)
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 adjoming space, even if the door i3 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

Fxomple:

A BWCIN and a water hemier are o be insfalled in o woom measering DO — 3 inx T with aw & T ceilime
The water healer has o Inpul of 0000 BT

Tovtarl it inn Hhousands of BIT ke = 2000000 BTT e + 50,000 BT ke - T = 330 ALBTL R
Filume of oot = JOL2T fix 1O i x & fi = 82003

A2 = 234, Ninee 234 i5 less thow 50, the hodler room 15 o confined space.

Step 2a: If the boiler is to be placed in a confined space, provide two openings inio the boiler room, ong near the
floor and one near the ceiling, The top edge of the upper opening must be within 127 of the ceiling and the bottom
edge of the lower opening must be within 127 of the Qoor (Fig 3. 13, The minimum opening dimension is 3 inches

«  Ifthe BWC boiler is the only gas-buming appliance in the boiler room, these openings must each have a
minimpm free arga of 100 square inches

* I other gas-buming appliances are in the boiler room, size the openings in accordance with the apphiance
manufacrer’s instractions or the Newonal 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 5.1: Boiler Installed In A Confined Space, Ventilation Air From Inside

¢ I the total volume of both the bodler room and the room to which the openings connect 15 less than 30 cubic feet
per 1000 BTU r of total appliance mput, install a pair of identical openings into a third room. Connect adds-
tional rooms with openings until the total volume of all rooms is at least 50 cobic feet per 1000 BTUr of mput,

*  The “free area™ of an opening takes into account the blocking effect of mesh, grills, and louvers. Where screens
are used. they must be no finer than 447 (4 x 4) mesh.

Step 2b: If the boiler is to be placed in an pneonfined space, the natural infiliration into the boiler room will
provide adeguate air for ventilation without additonal openings into boaler room.



V1 Venting

WARNING

Failure to vent this hoiler in accordance with these instructions could result in unreliable boiler
aperation, severe damage to the boiler or property, personal injury or death:

* Do mat attempt to vent this boiler with galvanized, PYC, or any other vent system not listed in Table 4.

* Do it aitempt o mix componen (s feom dilferent approved venl sysiems.,

* Do not obtain combustion air from within the building.

* Dy mok install a barometric damper or deafthood on this boiler.

* The vent system for this boiler must not be shared with any other appliance.

* 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™) Twin Pipe Venting - YVeot system exits the building through an outside wall.
Combustion air and flue gas arc routed between the boiler and cutdoors using scparate pipes.

+ YVertical Twin Pipe Venting - Vent svstem exits the butlding through a roof. Combustion air and flue gas are
routed between the boller and outdoors using scparatc pipes.

* Horizontal (*Side Wall™y Concentric Venting - Went svstem exiis the building through an ouizide wall.
Comcentric venting consists of a “pipe wathin a pipe™. Flue gos exits the bulding throwgh the mner pipe and
combustion air is drawn into the boiler through the space between the inner and outer pipe.

* YVertical Concentric Venting - Veni svatem exils the building through the roof, Concening venting consizts 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.

All of these systems are considered “direct vent” because in all of them air for combustion is drawn directly from
the ouldoors into the boiler. A description of each of these venting options is listed in Tables 6.1 and 6.5, For
clarity, these vent options are numbered from 1o 100 One of the vent option columns in Table 6.1 or in Table
6.5 must match the planned vent and air intake system exactly. In addibion, observe the following guidelines:

1y Approved vent systems - Use only onc of the approved vent systems shown in Tables 6.1 or 6.5, These vent svstems
fall into two basic calegories:

+ Twin Pipe Vent Systems - The standard approved vent svstems are made of a special stainless steel alloy (AL29-
4} for profeciion against corrosive flue gas condensate. Thev are designed to provide a gaz tight seal at all
Juints and seams so thal flue gas does not enter the building. Each approved vent svstem has a unigque method for
installation = do net attempt to mix components from different vent systems. A list of approved twin pipe vent
svsiems is shown in Table 6.4,

« Concentric Vent System - The concentric vent svstem may only be used on the BWC 300, Each Crown
concentric vent component consists of an inner pipe of polvpropylene and the outer pipe of steel. Integral gaskets
on each concentric fitting provide a gas tight seal. In this manual, cnnccnm'clﬁifc sizes are called out m terms of
the inner and outer pipe nominal diameters in millimeters. For example™ L1 30mm™ pipe consists of a 100mm
cxhaust pipe mside a 130mm diameter ouler pipe. A list of all Crown concentric vent componenis 15 shown in
Table &. 10,

The BWC3 mnd BWC423 are supphed with stmnless steel vent collar and a separate ar intake collar for twin
pipe venting. The BWCHW may be supplicd with cither a stainless steel vent adaptor kit (PN 23053 7) for twin
pipe venting or a concentric vent adaptor kit (P 230336) for concentric venting,

2 Moomum Vent and Adr Intake Lengths - The maximum length of the vent air mtake piping depends upon the vent
option selected and the boiler size. See Tables 6.1 and 6.3 for the maximom vent lengths. All vent lengths shown in
Tables 6.1 and 6.5 arc m addition to one 907 clbow and the tcnmination fitting,



If additional elbows are desired, the maximum allowable vent length must be reduced by the amount shown in
Table 6.6 for each additional elbow used. Termination fittings are ol counted when counting additional elbows,

Fxgmple!
A 47 twin pipe vert svstem is planned for o horizotally verted B30 wihich has the following comparenis:

4 1 vertical pipe
19 elhow

10 horizowtal pipe
| W elhow

6 1 horizomial pipe
! 43 glhow

& 1 horizontal pipe

The Vet Olption 21 coltmin in Tobde 6,1 describes o horizoniol divect vent sysiem using 47 verd pipe, From s
celme, we see fhal g BWCIN may hove o vend lengih of wp to JOOR, The firse 20 ¢fbow and the fermination filfing
are il considered. From Table 6.6, the equivalent length ol the 4" 45 elbow is 4.5 avnd the eguivalent length of the
47 W) degree efbow is 8t The maocdmum allowable run of straight pipe on this sypsiem is therefore:

100ft — 4.5 fi — 8 = 87,311

Since the plarned installation has anly 28 fi of straight pipe. the planned venr length iy accepiable

IMPORTANT

The length of the vent system has a minor impact on the maximum input of the boiler. The exact amount of this
de-rate 15 dependent upon a number of factors including the tvpe of venting, number of joints in the vent system,
and the type of fuel. An estimate of the amount of de-rate that can be expected at the maximum vent length is as

fol bowys:

BWOCR00: Less than 10%%
BWOCIY, BWC425: Less than 2%

30 Minimom Vent aind Air Intake Lengths = Minimum vent length is 40 Minimum air inbet length is 200

4y Permubted Terminals for Honeontal Venting (Vent Options 1,2&3)

*Vent Option 1, 2 & 3 - Exhaust terminal is either Crown PN 240513 (47 vent svatems) or PN 240514 (57 vent
systems). The air intake terminal i a ™) 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 svstem (either galvanized or PYC) and is installed as shown

in Frgure 6.2
* Vent Option 4 - Crown PN 23564,

3y Homzontal Vent and Aar Intake Terminal Location = Observe the following himitations on the vent terminal locabon
{also see Figure 6.7):

« Went terminals must be at least | foot from any door, window, or gravity inlet into the building.

+ Mmntain the correct clearance and onentation between the vent and air intake termmals. The vent and air imiake
terminals must be at the same height and their center lines must be between 12 and 36 inches apari. Both terminals
must be located on the same wall,

+ The bottom of the vent and air intake terminals must be at least 127 above the normal snow line. In no case should
they be less than 127 above grade level.

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

8



Do ot install the vent termimal directly over windows or doors,

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

LSA Only: A clearance of at least 4 feet hornzontally must be maintained between the vent terminal and gas
meters, electric meters. regulators, and relief equipment. Do not nstall vent terminal over this equipment. In
Canada, refer to B149. 1 Installation Code for clearance (o meters, regulators and reliel equipment.

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

Top of vent terminal must be at least 5 Feel below eves, soffits, or overhangs, Maximum depih of overhang is 3 .
Weni terminal must be at least & feet from an inside comer

Under cenain conditions, water in the flue gas may condense, and possibly fregze, on ohjects around the erminal
including on the stmichure itsell. IF these objects are subject to damage by flue gas condensate, they should be
moved or protecied

I possible, install the vent and air iniake terminals on a wall away from the prevailing wind. Reliable operation of
this boiler cannod be guaranieed il the ferminal is subjected o winds in excess of 40 mph

Air intake ferminal must nod ferminate in areas that might contain combustion air contaminates, such as near
swimming pools. See Section IV for more information on possible contaminates

TAEBLE 6.1: SUMMARY OF HORIZONTAL VENTING OPTIONS

VENT OFTION # i 2 ] 4
CLASSIFICATION USED N THIS | HORIZONTAL | HORIZONTAL | HORLZONTAL HORLZONTAL
MANUAL TWIH PIPE TWIH PIPE TWIN FIPE CONCENTRIC
ILLUSTRATED [N FIGURE 2 2 6.2 6.3
VENT MPE STRUCTURE , , . .
PENETRATION WALL WALL WALL WALL
AR INTAKE PIFE STRUCTURE , , P r
PENETRATION WALL WALL WALL WALL
YEMT MFE 5IZE 4" 4" i 1 Cok 1 0w
AR INTAKE PIPE SIZE 4" 5" 5" CONCENTRIC
=
=
&=
e ESWAC 300 1OFT
L
= £ BWC300
== -
= EWCA2S
=L
=
ic
e
=
= & EWC359 23FT 00T
g £ BWC423 23FT 00T
HEDRLY HELRY FOWH PH b i
VENT TERMINAL CROWH P CROWH P R e FM CROWH
24513 24513 2440514 230566
COMCENTRIC
ATR INTAKE TERMINAL 4 WELBOW | S"S0ELBOW | 5 90 ELBOW TERMIMAL
CROWH
VENT MATERIAL APPROVED VENT SVSTEM SHOWH TH TABLE 6.4 L0171 S0
VENT
COMPORENTS
AIR INTAKE MATERIAL GALVANIZED OR PVC Ti.lfaﬁ': J]":
’ b b i




— GALVANITED OR PYC AIR INTAXE PIFE

PITCH VENT PIFE L#4* PER
FOOT TONARDS BOILER

APPROVED) VENT SYSTEN — I
[ TAHLE .41 |

PEd
' WALL THIMBLE [ |F REQUIRED]

12

[MLET TERMINAL
WITH ROOENT SCREEM

B ILER R

EXHAUST TERMIMAL
WITH BOOCWT SCREEM

ALTERNWATE IMLET
[ERMINAL LOCAT DN

BUILDING EXTERIOR

FIGURE 6.2: HORIZONTAL TWIN PIPE VENTING (VENT OPTIONS 1,2.3)

PITCH WENT PIPE 578° PER
FOOT TOWARDS BOILER

AFFROVED COMCENTRIC
VENT SYSTEM

TERMINAL

BUILDING EXTERICR

FIGURE 6.3: HORIZONTAL CONCENTRIC VENTING, BWC300 ONLY (VENT OPTION 4)
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TABLE 6.4: PERMISSIBLE STAINLESS STEEL VENT SYSTEMS AND PRINCIPLE VENT
COMPONENTS (VENT OPTIONS 1,2,.3,7.8.9)

WaLL HORLAONTAL VERTICAL
THIMBLES TERMINATHIN TERMINATION

MANUFACTURER | VENT SYSTEM | SIEE

CROWH TERMINAL: 230514

CROWN TEEMINAL: 230514

INSTALLER T

PROYITIE 5TAIM-
CROWH TERMIMAL: 230514 LESS STEEL 1127
{2X2)OR OREATER
MESH
CROWH TERMINAL: 230514 CGEWHTME™)

Hates!

1) BWCIR requires stuimless steel vent adaptor kat PR 230557 when used with the above sinmless sieel vent syslems.

21 Sesvend svsiem mannBeciurer s litsrature for otber part sumbers that are equired sech as straighi prpe, elbows, firestops, amd venl sup-
parts.

6) Permitted Terminals for Vertical Venting -
Went Options 7, 8, 9 — A straight termination is installed in the end of the exhaust pipe. Vent manufacturer's part
numbers for these terminals arc shown i Table 6.4. The air inket terminal consists of a 180 degroe clbow (or
two 90 degres elbows) with a rodent screen as shown in Figore 6.8,

Went Option 10 — Use Crown PN 230570 with the appropriate flashing (Table 6. 10)

7 M 100 = Observe the following limitations on the location of all

vmtc.ulmﬂmals(mﬁgumsﬂ&ﬁ?]

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

= For Vent Options 7, 8 & 9, the vertical distance between top of the vent and air inlet terminal openings must be at
least 127,

+ The bottom of the air inlet terminal must be at least 127 above the normal snow accumulation that can be expected
an the roof. The terminal used in Vent Option 10 has a fixed distance above the storm collar of 197, If a greater
distance is neaded 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 Options 7, 8 & 9. the air intake terminal must be located on the roof and must be no further than 247
horizontally from the exhaust pipe.

%)  \Wall thimbles — Wall thimbles are required where single wall vent pipe passes throngh combustible walls with less
than the required clearance shown in Table 4.2 or as required by local codes. Stainless vent mannfacturer’s wall
thimble part numbers arc shown in Table 6.4, Note that conceninic vent has a “zero” clearance to combustibles and
therefore does not reguire the use of wall thimbles.
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TABLE 6.5: SUMMARY OF VERTICAL VENTING OFTIONS

VENT OFTION # 7 P 9 10
CLASSIFICATION USED I THIS VERTICAL VERTICAL VERTICAL VERTICAL
MANLIAL TWIN PIPE TWIN PIPE TWIN FIPE CONCENTRIC
ILLUSTRATED I FIGURE i S (%3 i
VENT PIPE STRUCTURE i i .
PENETRATION Rim0F FwaF B HF RO
ATR THTAKE PIPE STRUCTURE ] ] ] :
TR ATION RO BOKII RO ROWH
VENT PIPE SIZE q- a 5" 100 ] S0
AIR INTAKE PIPE S1ZE a- 5" 5" CONCENTRIC

=

g AW 30

1

3= BWC 3%

= = o

= BWCA2S

=

=

>

< =

=

=

= HWCH0)

S = BWCI 100 FT

s BWC423 100 FT

=

RODENT S8CREEN BY YENT SYSTEM MANUEACTURER.

= sl TE -
FAHALST TERMINAL SAME INAMETER A% YERT SYSTEM. SEE TABLE 6.4,

CROWM 230370

COMCENTRIC

AlR INTAKE TERMINAL 4" 180 ELBOW 2 1%0 ELBOW 47 10 ELEOE TERMINAL

CROWH
[T Shmaw
VENT

YENT MATERIAL APPROVED YEWT SYSTEM SHOWH [M TABLE 6.4

COMPONENTS
SHOWH IM
TABLE &1

AR THTAKE MATERIAL GALVANIZED OFR PVC

TABLE 6.6: VENT/ AIR INTAKE FITTING EQUIVALENT LENGTH

WENT FITTIMNG EQUIVALEWT LEMGTH (ft)
100 130 mm 90 SWEEP COMCENTRIC ELBOW B0
L 1 30 <5 CONUCEMTRIC ELBUW 4.0
L0 1 S 00 COMCENTRIC SUPPORT ELBOW Ty
47 9f ELBONW B.O
47 43 ELBOW 45
57 90 ELBONYW 13.4
37 43 ELBOW 6.5




HOTE: AIR [HLET TERMIWAL WOT SHOWH.

CROWW STAINLESS YENT TESHINAL [=HINW]
/ OR COMCENTRIC WENT TERMIKAL

- = 7" HIN.
| 1
(-1
127 HIN,
|_'E‘—. 177 HIN. —
N sMow Liwe TE AN
T

FIGURE 6.7a: LOCATION OF VENT TERMINAL RELATIVE TO WINDOWS, DOORS, GRADE

e AN

COUTAL VEMT —
TERWIHAL [ 5HINY ) 3T HH. FIRCEL AR THET
R CROMN STAIM 58 |
VENT TEANIHAL >

LESE TR D FT —=

-
EAE METER (ZeNM ). ELECRIL BETER — = LS -
SISV, LT DRTRT

WOTE: AR FHLET TESMIWAL FOR STAVMLESS WEWT HOT Seilwh,

FIGURE 6.7Th: LOCATION OF VENT TERMINAL RELATIVE TO METERS AND FORCED AIR INLETS

—
e

3 FT HIN.

Ll | AL WENI j@:

TEAHIMAL [ EHINN )
DR CRONM STAIMLESE
VEWT TERMIMAL

MITE: &1 ISLET TERMIMAL FOR STAIMLESS WENT MOT SHIWM.

FIGURE 6.7¢: POSITIONING VENT TERMINAL UNDER OVERHANGS
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——— ] FT —————=

STRAIGHT TERMIRAL

&
2 FT HIN

FIRE ST0F LISTED FOR
Lk W TH ¥EMI SYHIEM ‘;

APPSINEDD WEME STGIEM [TAHLE 6.4 —T
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FIGURE 6.9: VERTICAL CONCENTRIC SYSTEM, BWC300 ONLY (VENT OPTION 10)




TABLE 6. 14 CROWN CONCENTRIC 100/ 150 VENT COMPOMNENTS

(VENT OPTIONS 4,10

LIEED (R
CROWAT PR THESCRIFTHM SIFE VEMT CORIMENTS
CIFTTONN &
]l B0 COMNCENTRIC VENT ADAFTER KIT 151 [ S 4,10 RECUTRED FOR COMCENTRIC VENTING
230567 W DEGREE EL (SWEEF) 1060 ] St A1
231565 45 [EGREE EL 10 | S{hmam ER
2300 19 17¥ STRAKGHT 1501 S vm ERT Cal BE CLT
230562 M STRAIGHT 101 1 Slmem 4,10 Cal BE CLIT
230561 I ETRAIGHT 100 ] S 4,1 BAY WNOT HE CUT
250563 TR STRAIGHT 10 | 5tmam 4, 11k RAY NOT BE CUT
I%K5G4 TELESCOPIMNG STREAIGHT L0 1 5imem 4,1k ADNMUSTABRLE FROM 12-102" T 1712
250565 HORLEZONTAL TERMIMAL L0 1 5tmem 4
IR VERTICAL TERMITAL 150 1 imym 11} {MOTE 513
230571 FLAT ROOF FLASHIMG 101 1 Simem 14k
230572 SLOFELD KOOF FLASHIMNG 100 1 Shmam 11 {MOTE #2)
e e o
13057 SLPPORT BARND L0 1 Simem 4,11

Tahbz &, 10 Motes

171 Wertical terminal can be wsed with either of the roof flashings listed beneath it
21 Shoped rool flashing suitable for rool angles berveen 25 and 43 depress,
31 Ued an bhase of vertical rom inside umused mesonry chimmey

@ Piigh of Hoazonial Piping - Pitch all horizonial piping so that any condensate which forms in the piping will run
towands the boiler:

= Pitch Crown concentric venting 5587 per foot
* Pitch Stainless steel venting 1047 per fool

1y Bupporiing Pipe - Vertical and horizonial sections of pipe must be properly supporied:

= Support Crown concentnc venting near the female end of each straight section of pipe.

Exceplion: Vertical mins of concentric pipe in an unused chimmey {Fignre 6,22) need only be supporied at the
termuinal and at the base of the run.

= Support stainless steel venting as called for by the vent manufacturer’s instrections.




B. Removing an Existing Boiler From a Common Chimney

Read this only if the BWC boiler is replacing an existing boiler that 15 being removed from a common chimpey,

In some cases, when an existing boiler 15 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 remaiming connected to the commaon venting svstem placed in operation, while the
other appliances remaining connecied (o the common venting svebem are nol in operalion.

{a)
(b}

{c)

{d}

(e)

N

2}

Scal any unused openings in the common venting svstem.

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

Insofar as praciical, close all building doors and windows and all doors between the space i which all

the appliances remaining connected to the common venting svstem are located and other spaces of

the building. Tum on clothes drvers and anv appliance not connected to the common venting svstem. Tum
oi any exhausi fans, such as range hoods and bathroom exhausiz, so they will operate al maximum speed.
Do mot operate a summer exhaust fan. Close fireplace dampers.

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

Test for spillage at the draft hood relief opening after 3 minutes of main bumer operation. Use the flame of
a match or candle, or smoke from a cigarciic, cigar, or pipe.

After it has been determined that each appliance remaining connected to the common venting svstem
properly venis when tesied as ouillined above, return doors, windows, exhaust fans, fireplace dampers and
any other gas-burning appliances to their previous condibion of use.

Any improper operation of the common venting svstem should be comrected so the installation conforms
with the Mational Fuel Gas Code, ANSI £223.1, When re-sizing any portion of the common venting
svetem, the common venting svsiem should be re-sized to approach the minimum size as determined using
the appropriate tables in Part 11 of the Mational Fuel Gas Code, ANSI Z223.1.

WARNING

NEVER COMMON VENT A BWC BOILER WITH OTHER APPLIANCES
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C. Vent Adapter Installation

17 Stainless Venl Adapier Installation - The stainbess vent adapter and air intake collar are shipped loose and
must be installed on the boiler before the vent system can be attached to the boiler. (see Fig. 6.11)

a} Place the orange silicone mubber gasket over the male end of the stainless vent adapter and ling the hole
pattern up with the hole pattern on the flange of the stainless vent adapter.

b Lubricate the blue gasket in the cast aluminum vent collar on the boiler’s sump with a few drops of water.

ilnser the male end of the vent adapter into the sump of the boiler and push it in uniil the Aamge of the vent
adapier 15 flush with the rear jacket pancl.

d)Attach the vent adapter to the rear jacket panel with the (6) 1/4-20 self tapping screws supplied with the
boiler.

1 Connect the loose end of the 127 clear plastic tubing connected to the condensate trap to the connechion on
the battom of the adapter. Secure with the hose clamp provided.

) Install the air mtake collar on the rear of the boiler using the four 1/4-20 sell tapping screws provided.

21 Concentric Vent Adapier Kif Installation - The conceniric vent adapier kit includes:
P/N 230556 Description
(BWC300)
240491 Concentric Vent Adapter
H-212 A0 % 1527 Sheet Metal Screws (3)
240507 100mm Polvpropvlene Vent Stub
230573 10 E30mm Cancentric Condensate Collector
240352 Condensate Collecior Drain Adapler
240556 Straight Hosc Barb
2405 4 Air Inlet Cover
TR ] M) 1/4-20 % 1/2 Sell Tapping Screw (8)

a) Stant assembly of the Concentric Vent Adapter Kit by attaching the rubber gasket and concentnic vent adapter
to the vent epening found on the rear jacket panel with {4) 1/4-20 % 127 selll tapping screws. (See Fig. 6.12)

b Insert the 100mm polypropylene vent stub through the concentric vent adapter and into the vent
conncction cast on the sump of the botler until it bottoms out.

¢) Insert the 100/150 concentric condensate collector into the 100mm polvpropylene vent stub and the
concentric vent adapter until the bead on the collector bottoms ot on the concentric vent adapter. Turn
the condensate collector 2o that the threaded stub faces the Hoor. Atlach the condensate collector (o the
concentric vent adapier with (31 #10 x 1727 sheet metal screws m the holes provided on the concentric vent

adapter.

d) Apply pipe thread sealant tape (not supplied) to the straight hose barb fitting and attach it to the condensate
collector drain adapler,

e} Attach the condensate collector drain adapter to the threaded stub sticking out the bottom of the concentric
condensate callector.,

{1 Connect the loose end of the 1727 clear plastic tubing connected to the condensate trap to the connection on
the bottom of the adapter. Secure with the hose clamp provided

£) Install the cover plate shown in Figure 6.12 on the rear of the boiler using the 1/4-20 self tapping screws
provided.
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BWC300, 399, 425
Adr Inlet Collas

o 1/4-20 Self-Tapping Screw

Siminless Vent Adapier

122" LD Chear Tubisg

From Condensate Trap Orrangge Silioone Rubber Gasket
(Connect Tio Dirain Om
Baottam OF Vent Adapier) Tubing Clamp

FIGURE 6.11: TWIN PIPE ADAPTER ASSEMBLY (VENT OPTIONS 1,2,3.7,8&9)

BWC300 Only

Air Intake Cover

N f_ 1/4-20 Self- Tapping Screw

1/4-20 Beli-Tapping Screw

. #10 Sheet Metal Screw
_ ﬁvmw

e . Lidmm Polypropylene
" T H@ Vet Stub

127 LIx. Chear Tubing

(Conmect To Straight Hose Bark) J_: lensate Collector
Tubing Clamp ¥ Drain Adapeer
101 50mm Concentric lx_“_
Condensate Collector Strnight Hose Barb

FIGURE 6.12: CONCENTRIC VENT ADAPTER ASSEMBLY (VENT OFTIONS 4&10)




D. Assembly of Stainless Steel Venting System

Iy General Assembly Motes:

a)  Where the use of “silicone™ 15 called for in the following instructions, use GE RTV 106 for the vent collar,
Air inlet piping sections are scaled with any gencral-purpose silicone sealant such as GE RTVI0Z. PVC arr
inlet piping sections arc connected with PVC comeni

b} Longiudmal welded scams should not be placed at the bottom of honzontal scctions of exhaust pipe.

c) Do not drill holes in vent pipe.

dy Do not attempt (o mix vent components of different vent svstem manufacturers,

ed  Insome cazes, there are differences between the vent svsiem installation instractions in this manual
aind those in the vent svsiem manufacturer’s manual. Where such differences exisil, this manual takes
precedence over the vent svslem manufaciurer’s manual.

CAUTION

Vent systems made by Heat Fab, Protech, Corr/Guard and Z-Flex rely on gaskets for proper sealing. When
these vent systems are used, take the following precautions:

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

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

+ (nly cut vent pipe as permitted by the vent manufacturer in accordance with their instructions, When
pipe is cut, cut end muost be square and carefully deburred prior to assembly,

2) Assembly of Metal-Fab Corr/Guard Vent Svstem:
a) CorrGuard General Modes:

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

b) Start asscmbly of the vent svstem at the boiler. Eemove the hose clamp shipped on the BWC vent collar, Bend
the three hose clamp tabs on this collar outward shighthy,

o) Clean the exienor of the male end of the first picce of pipe and the inside of the vent collar on the bodler. Remove
dirt. grease, and modsture from the sufaces o be sealed. Dry surfaces or allow o dry theroughly.

d) On the male end of the pipe. apply a Y%7 wide bead of silicone approximately 1727 from the end of the pipe (Fig
6. 13)

2] Insert the male end of the pipe into the bailer vent collar uniil it bottoms out.

1 Apply an additional bead of silicone over the oulside of the joint and smooth out.

ﬁ} Replace and tighten the clamp on the vent collar,

) Assemble remaining Corr/Guard components in accordance with the Corr/Guard installation instructions,
1} Allow the silicone io cure per the silicone manufacturer's mstructions before operating the boiler,

REMINE (LAMP BEFIRS CIRR/GLIART MALE END SMINTH SILITTHE

INEERTING PTPE OVER THESE .IINTS
REPLACE AND
TIGHTEN (LA

i 4
— SILICOKE BEAD
UKASSEMELED JITHT ASSEMBLE JIINT
FIGURE 6.13: CORR/GUARD CONNECTION TO VENT COLLAR
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3)

a)

b)
ch

d)

)
h)

General Notes:

+  Mon-expanded ends of Z-Vent Single Wall 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
b cut to adapt the Z-Vent to the boiler vent collar. See the following instruclions,

*  Sppport horssontal pipimg sections atb intervals of 487 or less.

#  Vertical venting systems must be supporicd by at least one £-Flex fire stop. An additional veriical
support is required after any offset and as required by the Z-Vent Single Wall installation instructions,

Start assembly of the vent svstem at the boiler, Bemove the hose clamp shipped on the BWC vent collar,
Bend the three hose clamp tabs on this collar outward slightly

Clean the exterior of the male end of the firsi piece of pipe and the inside of the vent collar on the boiler.
Remove dirt, grease, and moisture from the surfaces to be sealed. Dy surfaces or allow o drv thoroughly.
On the male end of the pipe, apply a 4" wide bead of high femperature silicone approximately ¥ inch from
the male end of the pipe. Apply 47 beads of silicone along bath sides of the longitudinal seam (Fig. 6.14).
Ingert the male end of the pipe mio the boiler vent collar wntil 1t bottoms cul

Apply an additional bead of silicone over the outside of the joint and smooth oul

Replace and tighten the clamp on the vent collar,

The female end of each Z-Yent Single Wall component has a silicone sealing gasket. Examine all vent
componcnis (o msure that the gasket intcgnty has remained donng shippineg. Gaskets must be i the proper
position or flug gas conld leak resulting in carbon monoxide poizoning.

Align the second piece of pipe with the first and push them fogether as far as they will go, but not less
than 1-3/47.

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

Repeat Steps (h) — ()) for the remaining £-Vent Single Wall components,

In horieontal vent svstems, a locking band or gear clamp must be used at either side of the wall peneiration
to prevent shifting of the vent system in and out of the wall. This applics to both combustible and non-
combustible walls

Allow the silicone (o cure per the silicone manufacturer’s instructions before operating the boiler.

BNC VEWT COLLAR
\ //— LIMGITUDTHAL SEAH

SILICIME HEMTL

L/

o

\~ SVE MALE BMO SHIOTH SILICOMNE REPLAE AHI)
REMIVE [LAW® BERDRE .
TG PIPE APPRON. | (VER THIS JOINT TIGHTEM CLAHP
IMAEEEMBUED OTHT ASSEMBLED OTKT

FIGURE 6.14: Z-VENT SINGLE WALL CONNECTION TO VENT COLLAR
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4y Assemblv of Heat Fab Saf-T Vent EZ Seal:
a)  Sal-T Yeni General Motes:

These instructions cover the installation of Saf-T Vent EZ Seal. Saf=T Vent EZ Seal pipaing has integral
paskets installed in the female ends of the pipe which seal the joinis,

¢ In general, Saf-T Vent pipe scctions may not be cut. Exceptions to this arc the Saf-T Vent ship
connector and connections (o the boiler vent collar,  In these cases, use a sharp pair of aviation snips,
am abrasive cul=ofl, or a plasma cutter. See the Saf=T Yenl instructions for information on cutting the
slip conneciorn,

*  Drent Saf-T Vent components so that the arrows on the piping labels are in the direction of flue pas
flaw.

«  Suppor horizontal piping scctions at micrvals of & fect or less.

«  VWertical venting systems must be supported by at least one Heat Fab sopport. An additional vertical
suppaort is required after any offset,

b} Connection o Boiler — Start assembly of the vent svsiem af the boiler. Remove the hose clamp shipped
o the BWOE veni collar, Bend the three hose clamp tabs on this collar cubward slighily, Cui the male
“spigot” off of the first piece of pipe(Fig 6.13). If necessary, ernimp the cot end of the pipe so that it can
be inserted af least 17 into the collar. Clean the extenor of the male end of the iirst piece of pipe and the
inside of the vent collar on the botler wath an alechol pad. On the male end of the pipe, apply a '4" wide
bead of high temperature silicone approximately % inch from the male end of the pipe. Also apply a 147
bead of silicone along the first 2 147 of the longitudinal weld, Insert the male end of the pipe into the boiler
vent collar wntl it bottoms out. Apply an additional bead of silicone over the outside of the joint and
smooth oul (Fig 6.15). Replace and tighten the clamp on the vent collar.

el 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 surc that it 15 free of burrs, Check the female end of the first picce of pipe to make
sure that the gasket 15 in place and 15 undamaged. Using a shght fwisting motion, msert the male end of the
second fiting mto the female end of the first fitting, taking care not o disledge or cut the factory gasket.
In extremely and conditions, it may be easier o assemble these fittings if the gasket is moistened with
waler prior (o assembly, Bend the locking tabs over the locking ring on the adjacent piece of pipe. Repeal
these steps for the remaining Saf=T-Venl com ponents.

ST WENT PLFE CRIME CUT EMD
FREFRRATIIN { TF MECESSARY )
CUT AKD OTSCARD
g dirng
™,
= ——
BWC VENT COLLAR LIMGITLDTHAL SEAM SHOOTH 0L ICONE
_\ INER THIS JOINT

REMIVE [LAM BEFIRE SILICTRE BENTR FEFLILE AH0
[HEHeT IHG FIFE TIGHIEN LLAH

(HASSEMALED JOINT ASSEMLED) JIINT
FIGURE 6.15: SAF-T VENT EZSEAL CONNECTION TO VENT COLLAR
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5 Assembly of Protech Fasi Seal

a) FasMBeal General Modes:
« Do not cut 4" FasMScal pipe. Consult FasM Scal mstructions for method of cutting other 3" pipe.
«  Orient FasMScal vent components 5o the arrows on the piping labels are in the direction of flue gas flow.
*  Support honezontal pipang sections at intervals of & feet or less.
*  Vertical venting systems must be supported by at least one FasNSeal suppon. An additional vertical suppost is
required after any offzer.
by  Eemowve the hose clamp shipped on the BWC vent collar. Bend the three hose clamp iabs on this collar ouiward
shightly. Clean the exterior of the male end of the first picce of pipe and the imside of the vent collar on the boler.
Remowve dirt, grease. and moisture from the surfaces to be sealed. On the male end of the pipe. apply a %" wide bead
of high emperature silicone approximately 1/4 inch from the male end of the pipe. Inser the male end of the pipe into
the hailer vent collar uniil it bottoms out, Apply an additional bead of siliconeg over the outside of the joint and the scams
on the vent collar and smooth out (Fig .16}, Replace and tighten the clamp on the vent collar,
¢l All other joints in the FasMScal venting sysiem rely on a gasket in the female end of the pipe for a proper seal.
dy  Align the longitudinal seam of both pipes. Insert the male end of the second pipe mio the female end of the
first pipe wntil the bead on the male end coniacts the fare on the female end.
€)  Tighten the locking band with a nut driver,
) Repeat {d) and (¢} for the remaining FasMSeal components
gi  Allow the silicone o cure per the silicone manufacturer's instructions befiore operating the boiler,
N VENT (LR —\ X FASIEEN. WALE B OB THIS DI
h :
.
=
—- .
.
REHNE [LAW SEFIRE SILINE BEAD SFFLALE WD
THEERTIMG PIPE TIEHTEN LA
UHASTEMELED DINT ASSEMELED JIWT
FIGURE 6.16: FASNSEAL CONNECTION TO VENT COLLAR

) I

iom of Horizonial Ex Terminal:

i) When stainless steel venting is used, use either Crown stainless exhaust terminal PN 240508 (47 vent sysiems) or PN 240509
(3" vent systems), The outer edge of this ierminal must be within 12 mches of the surface of the wall, The joint between the
terminal and the last piece of pipe most be outside of the building.

b Male end of werminal will fit into the female end of any of the approved stainbess venl sy siems.

c) Apply a heavy bead of silicone 1o the male end of the terminal before insenting it into the last piece of pipe. Orient the ierminal
5o that the scam in the termunal 15 at 12000,

di Smooth the silicone over the seam between the termimal and the last piece of pipe. applying additonal silicone if necessary o
ensure a tight seal,

ch Allow the silicone to cure per the silicone manofacturer s msiructions before operatng the botler

7} Installation of Vertical Exhaust Terminal - Use the terminal supplied by the vent system manufaciurer shown in Table 6.4
Attach o the vent system, following the asscmbly instructions m this manual for the stainless vent system being used.
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83 Assemblv of the Air Intake Svatem and Air Intake Terminals:

a) Assemble the air intake svstem vsing cither galvanized or PV pipe.

b} If PV C piping 15 used, use PYC coment (o assemble the PVC intake svstom components.

2l If galvanized piping is used, use ai least two sheot metal scrows per jomnt. Scal the outside of all joints.

d} The air intake collar wall accept a crimped picce of galvanized pipe. Secure with a single # 10 shest metal screw
through the inlet collar and seal the outside of the joint with sibicone. If PYC 15 used for the intake system, nse a
short piece of galvanused pipe o connect the PYC o the boler. Silicone the outside of the joant between the PYVC
and galvanized pipe.

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

Iy Wertical air intake terminal consisiz of a 180 degree bend (compozed of two 90 degree elbows) as shown in
Figure 6.8,

gh Install & rodent screen (nol supplied) in the inlet terminal. Use a screen having 1727 (2 x 2) or larger mesh.

E. Crown Concentric Venting Assem bly

WARNING

Failure to follow the instroctions could result m flue as lealoyge into the combustion air or indoor ar,
rexuliing in unsafe or pnreiable operation,

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

# Do ot atbempt 00 cut any piping except as permitted in this section. When cutting these sections, make sure
all cuts are square and allow Tor proper insertion.

* Do ot akiempt o Uy to mix this concentric pipe with other venting systems,

1) Before starting assembly of the vent svstem, make sure that the planned installaiion 15 in accordance with the “Veni
Swvstem Design™ section of this manual and that all required venl components are on haind. These componenis ane
available through Crown distnibufors.,

2y Cotting Siraicht Pipe - The following sirmight pipe seciions may be cut:

100K 1540 Part & Drezcripion

230560 19 1/27 Straight
23562 3 Siraight

These sections have a plon male end (without beads - see Figure 6.1 7a). They are alwavs cut from the male end.

Sections not shown on the above list mav not be cot. These sections have beads on the male end (Figure 6.17h)

To cut the straight sections listed above refer o Figure 6. 18 and the following instructions:

/— MALE END

FIGURE 6.17a: CUTTABLE STRAIGHT SECTIOMN
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/7 MALE EMND

BEAL
FIGURE &, 17h: NON CUTTABLE STRAIGHT SECTION

) Determine the required length of the outer pipe. When doing this allow an additional 17 of length for insertion
inte the female end of the adjoining pipe. Mark the cut line on the outer pipe.

b) Remove the plastic inner pipe by pulling it out from the female end.

¢} Cut the DUTER PIPE ONLY at the point marked in Sitep (a) using aviation shears, a hacksaw, or an abrasive
wheel cutier. Be careful to cul the pipe square. De burr the cul end with a file or emery cloth.

d) Make an insertion mark 17 from the male end of the outer pipe.

) Cut the plastic inner pipe so that it will protrude 3/87 h-:}'nndpl::h-:: male end of the outer pipe when reinstalled
in the outer pipe. Use a fine tooth hackzaw 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 hine sandpaper.

I} Beinstall the inner pipe.

’//_'_,— FEMALE EMO OF ADJOIKIMG VEMT FIFE

FLACE INSERTION HARKE HERE

g S F
1
1
o T LIKE [N CLTER FPIPE
1
OUTER FIPE
AR ey b
o
P— [T LINE [N INKER FIFE
IHHER PIFPE

{ TEMPORARILY REMOVED FROM OUTER PIPE FOR CUTTING) o

FIGURE . 18: CUTTING STRAIGHT FIPE
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3) loining Pipe -

a) S}arl assembly of the vent system at the boiler. Lubricate the brown gasket in the boiler vent collar with a few drops
of water.

b Push the male end of the first fitting into the boiler collar until it bottoms cul The male end of cuttable sections
should go 17 into the collar until the insertion mark (made in Step 2d above) 15 covered. On other fittings, the bead
on the male pipe will bottom out on the collar (Figure 6.19b).

¢} The male end of cutiable Hittings must be held o the collar with three 10 x 1727 sheet metal screws. Drill a 1/8 hole
through bath outer pipes to start this screw. Use a drill stop or other means to ensure that the drill bit does not
penetrate more than 3/8” into the outer pipe. Do not use a sheet metal screw longer than 1/27 (Figure 6.1 %)

d) Use locking bands (provided with all fittings) to secure non-cuttable pipe. as well as fittings. to the boiler collar
(Figure 6.19h),

¢} Use the same method to join all remaining vent components cxcept for the terminal,

i E
Ingertion I ' ,
Mar k _\\_: ! €37 K10 x 142" . !
' ' Sheat Makbal ' !
: ' Borews : |
| 1 : !
L] 3.""'3. E :I
J i : [‘ Exposad i s
L ¥ orill AI Li 4 p
S do-] [ .
| o : - Depth E__“_"_“:“ |
: : I};Egi | !
i_ __________ 'l Orill Thraa Ii_“"““"?
| ; Y R | |
i ' Through i i
| ' Bath Outer | |
FIGURE 6.19a: JOINING CUTTABLE PIPE Flpes
, i
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i | ]
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FIGURE &. 19b: JOINING WON CUTTABLE PIPE
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4) Horizontal T | Installati

a) Cut a 6=1/27 diameter hole for the DOOYL30 terminal through the exterior wall al the planned location of the
horirontal termanal,

b Measure distance “L™ from the outside surface of the extenior wall to the end of the last fitting as shown in
Figure &, 203,

¢} Add 1-1/4" to distance L., Carefully mark this length on the pipe as shown m Figure 6,20b,

d) Remove the aluminum inner pipe from the terminal, by gently pulling on it from the male end. Set aside.

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

[) Reinstall the aluminum inner pipe in the terminal, making sure that the female end of this pipe is
completely bottomed out over the aluminum male connection visible behind the air intake grill. Place a
mark on the aluminum inner pipe 3/87 beyond the end of the outer pipe (Figure &.20c), Use a fine tooth
hacksaw or hand shears to cut I.if; aluminum pipe and be carcful to cut the pipe square (if neeessary, the
al uminum |:r|1p|: can be removed from the terminal again for cutting). De-burr the cut edge of the aluminum
pipe with a file or fine sandpaper.

ﬁ:l Make a mark on the terminal section 17 from the cut end of the outer pipe as shown in Figure 6.20c¢.

) 5lip the terminal section through the wall from the outside. Pass the terminal through the inner wall plate
and push into the last section of vent pipe until the mark made in Step (h) is no longer visible (Figure
6. 20d). Secure the terminal o the last prece of pipe with three #10 x 1/27 sheet metal screws, Dnll a 1/87
hale through both outer pipes to start tf-ce-r:- screws, Use a drill stop or other means to ensure that the
drill hit Em not penetrate more than 38" into the outer pipe. Do not use a sheet metal screw longer
than 1/27.

i} Slip the ower wall plate over the terminal and secure to the wall (Figure 6.20d). Apply a 1/8" bead of
weather resistant BTV over the joint between the outside wall plate and the terminal. Secure the other wall
ate to the inside wall.

%
: %

~
7 nu

1

FIGLRE 6.20a: DIMENSION “L", HORIZONTAL TERMINAL

——— [Jimension “L" + 1-14" —=

Mark Te Cut QOuter Pipe

FIGURE &,20b: CUTTING OUTER PIPE OF HORIZONTAL TERMINAL
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FIGURE 6.20d: COMPLETING HORIZONTAL TERMINAL INSTALLATION
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6} Mertical Terminal Installation - In addition to the vertical terminal, either a Flat Roof Flashing ( 100/150 PN
230571) or Sloped Roof Flashing (1007150 PN 230572} 15 required for this installation,

a) Determine the center ling of the terminal location on the roof, I the roof s flal, cut a 6-1/27 diameter bole for
the 1007130 terminal. 1 the roof is sloped, cul a hole large encugh for the terminal to pass through the rool while
rermaining plumb.

b}y Install the roof flashing using standard practice for the roofing system on the structure.

c) If not already done, assemble the venting system inside the building. The last section of pipe needs to be on the
same center line as the terminal and within 287 of the top edee of the roof Aashing (Figure 6.21a).

d) Measure distance “H™ from the top edgc of the storm collar to the end of the last fitting as shown in Figure 6.2 1a,

e) Add 1" to distance “H". Carefully mark this length on the pipe as shown in Figure 6.21h.

[} Cul the outer pipe only al the poinl marked in Step {e) using aviation shears, a hacksaw. or an abrasive wheel
cutter, Be carcful to cut the pipe squarc. De-burr the cut end with a file or emery cloth,

#) Place a mark on the aluminum inner pipe 3/ bevond the end of the outer pipe (Figure 6.21b). Use a fine tooth
hacksaw to cut the aluminum pipe and be careful to cut the pipe square. De-burr the cut edge of the aluminum
E:j[pc with a file or emery cloth.

h) Make a mark on the terminal section 1™ from the cut end of the outer pipe as shown in Figure 6.21b.

1} Slip the terminal section through the roof from the outside. Push into the last section of vent pipe until the mark
made in Step (h) is no longer visible. Secure the erminal to the last piece of pipe with three #10 % 1727 sheet
metal serews. Dnll a 147 hole through both outer pipes to start these screws. Use a drill stop or other means
to ensure that the drill bit does not penetrate more than 3/87 into the outer pipe. Do not use a sheet metal

screw longer than 1/27,

i} Secure the terminal section o the inside of the rool struciure using the mounting bracketl provided with the

terminal {Figure 6.21c),

71 Chimney Chase Installation - A vertical vent svstem can be installed in an unused masonry chimney. This
mstallation 15 similar to other vertical installations with the following exceptions (Also see Figure 6.22);

a) The chimney chase elbow kit (100/150 PN 230568) is used at the base of the chimney. This kit consists of
a support elbow and a mounting brackel Slip the elbow over the MID % 35 screw in the support bracketl.
Determine the desired verical location of the supﬁx.lrr.ulb-:m in the chimney and mark the location of the pin
on the back of the support bracket on the back wall of the chimney. Drill a T167dia x 2-1/27 deep hole at this
location to support the back of the bracket The front of the glbow mounting bracket is supporied by the bottom
of the opening into the chimney or by an installer supplied bracket.

b) Construct a weather-t j;,hl flat roof to cover the top of the old chimney. Install the vertical terminal through this

roof using the flat roof flashing

SLOPED ROOF FLAT ROOF
FLASHING /:j\/ FLASHING
J-'Hl'l >< an' x

- i ;-’
r= r—'ll

sLOPED ROOF FLAT RODOF

FIGURE 6.21a: DIMENSION “H"
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FIGURE 6.21b: CUTTING VERTICAL TERMINAL
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OVER STORM COLLAR

TERMIMNAL BRACE
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SECURE OUTER FIPES
WilH 3 - #10 X |72
SHEET METAL SCREWS

FIGURE 6.21c: COMPLETING VERTICAL TERMINAL INSTALLATION
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WARNING

* Do ot attempd (o construct a vertical vent svstem inside a chimney that is used (o vent a fireplace or other

applianges

* Do not attempt 1o construct a vertical vent syvstem inside a chimney flue adjacent
fircplace or other apphances.

to another flue used by a

VERT ICAL TERMIMAL

FLAT ROOF FLASHIWG

WEATHER TIGHT FLAT ROOF
OVER ORIGINAL OPEMING \

=
LMUSED CHIMMEY —F'”—Fr”-.’—l

— DRILL HOLE IN REAR

O OLO CHIMWEY TO
RECEIVE BREACKET FIM

MLIO ¥ 35
FHMALCHINE SLEREW

FIGURE 6.22: CHIMNEY CHASE INSTALLATIONM

SUFEDRET ELDDW\
‘“H..H_E_H
FROM BOILER ———=
.F/
CHIMMEY CHAZE BRACKET
[ INCLUDOED WITH SUPPORT ELEOW ) s




F. Condensate Trap & Drain Line

All condensate which forms in the boiler and vent svstem collects in both the sump under the heat exchanger and

the vent adapter (cither stainless or concentric vent adapters) and leaves the boiler through the condensate trap, This
trap allows condensate to drain from the sump and the vent adapter while retaining flue gases in the boiler, A length

of cormgated drain hose is supplied with the boiler and is connected to the trap as shown in Figure 6.23, This hose
should be routed through the back of the boiler. Route this hose to a drain or other suitable point for disposal. Note the
following when disposing of the condensale

i)
b
cl

di
el

&)

If the condensate drain ling must be extended, construct the extension from PYC or CPYC pipe. Insert the
hose provided with the boiler into the end of the exiension as shown in Figure 6.23.

Condensufe 15 shghily acidic. Do not use metallic pipe or fittings in the condensate drmn line. Do not route
the drain line through areas that could be damaged by leaking condensate.

Some junsdictions may require that the condensate be neutralized before disposing it. Dispose of
condensate in accordance with local codes.

Do mot route, or terminate, the condensate drain ling in arcas subjected o freczing temperatures

[f 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 fumnaces, [f overflow from this pump would result in property damage, select a pump
wilh an overflow switeh and vee this swiich to shut down the bodler. Allernatively, if Treat i a necessily, use
the overflow switch to tngger an alarm.

Do et attempt to move the trap from it"s mounied position on the sump. Do nol attempd (o substitule
another trap for the one provided with the boaler.

The vent shown in Figure 623 must be left open for the trap to work properls:

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

WARNING

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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Tubing Clamp

{See Figures 6,11 & 6.12 For
Additional Information)

Condensate Drain Pipe (Not Supplied)

FIGURE 6.23: CONDENSATE PIPING ARRANGEMENT




VII Gas Piping

Cras piping to the boiler must be sized o deliver adequate gas for the boiler to fire at the nameplate input at an
inkct pressure between the mimimum and maximum values shown on the rating plate. For more information on
eas line sizing., consult the utility or the NMawonal Fuel Cas Code.

Figure 7.1 shows tvpical gas piping connection (o the BWC boiler, A sediment trap must be installed upstream
of all gas controls. Install the factory provided manual shul-off valve cutside the jacket with a ground joint
union as shown,

The boiler and its gas connection must be leak tested before placing the bodler in operation. When doing this,
the boiler and its individual shut-off must be disconnected from the rest of the system during any pressure
testing of that svstem at pressures in excess of 1/2 psi. When pressure testing the gas svstem at pressures of
112 psi or less, isolate the boiler from the gas supply system by closing its individual manual shut-off valve.

Gas Supply
Secure Gas Pipe From
Overhead Framing
Manual
Shut-Off Valve

/ Ground Joint Union

,_._-—-—-""'"'_H_#_F._ Tee

t

i
i Cap

Back Of Boilar

Figure 7.1: Gas Connection To Boiler

33



VIII System Piping

A. General System Piping Precautions

WARNING

INSTALL BOILER S0 THAT THE GAS IGNITION SYSTEM COMPONENTS ARE PROTECTED
FROM WATER (DRIPPING, SPRAYING, RAIN, ETC) DURING APPLIANCE OPERATION AND
SERVICE (CIRCULATOR REPLACEMENT, ETC)L

CAUTION

THE HEAT EXCHANGER USED [N THE BWC 15 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 I8 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 MAKELUP WATER OR OME WHICH EMPLOYS RADIANT TUBIMNG WITHOUT AN OXYGEM
BARRIER.

D0 HNOT ADD ANTIFREEZE OR OTHER BOILER. WATER TREATMENT CHEMICALS EXCEPT
THOSE LISTED IN PART X OF THIS MANLUAL.

MAIMTAIN THE PRESSURE IN THE BOILER AT A MIMIMUMN OF 12 PSI,

DESIGN SYSTEM TO ENSURE THAT THE FLOW FALLS WITHIN THE LIMITS CALLED FOR IN
TAELE %1,

THE BOILER IS FURNISHED WITH 2" GROOVED COUPLINGS. 1IF THE RUBBER SEAL IN
THESE COUPLINGS MUST BE REPLACED. USE ONLY COMPATIBLE GRADE EDPM (GREEN
COLOR CODE) REPLACEMENTS,

B. System Design

Proper operation of the BWC boiler requires that the water flow through the boiler remain withan the linais shown
in Table ®,1, Failure to maintain the fow within these limiis could mesult in ermatic operation or prematune boiler Failure,
There are two basic methods that can be vsed 1o pipe the BWC boiler, Method #1 15 almost always preferred. The
instructions on the following pages descnbe these methods for piping BWC boilers and explain how to siee the circulator
amd piping. Additional information en hydronic svstem design may be found in Installation of Residential Hy dronic
Systems (Pub, #2000 published by the Hydronics Instituie in Betkeley Heights, M.

TABLE 5.1: FLOW REQUIREMENTS THROUGH BOILER

BOILER MODEL MIMN. REQUIRED FLOW AT | MAX. ALLOWABLE

HIGH FIRE {GPM) FLOW (GPM)
BWC300 13 30
BWC399 20 45
BWC415 21 45
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Method 1: Primary/Secondary Piping

This method can be used in heat-only applications as shown in Figure 8.2 or with an indirect water heater as

ghown . Figure 8.3, This method relics on pnmarysecondary pumiping to ensure that the required Aow 15

abwayvs maintmned through the bodler. In this svstem, the flow rate through the boiler 1s completely independent of
the flow rate through the heating svstem. Use the following guidelines to ensure that the boiler will have the required
low shown in Table 8.1 regardless of the flow in the heating svsbem.

1)

2)

3)

Primary Loop Piping - Size the primary circulator and piping to obtain the design flow rate through the heating
system as vou would on any other heating svstem. All piping between the expansion tank and secondary
connection tees must be at least as large as that shown m '['aﬁlc 8.5, column {a). In order to keep the flow rates in
the primary and secondary loops independent of each other, provide at least 8 diameters of straight pipe upstream
of the first secondany foe and 4 diameters downstream of the second secondary toe. Keep the distance between the
cxpansion tank and the first secondary toc as short as praciical.

Secondary Loop (“Boiler Loop™) Piping = The secondary (or “boiler loop™) piping 15 shown shaded in figure 8 4o
All prpang in this loop must be the size shown for the bodler in Table 8.5, column {(a). To size the circulator for this
loog:
a) Select one of the boiler water flow rates shown in Table 8.5, column (b} for the beiler and pipe size being
installed. When selecting the required boiler flow rate, keep i mind that if the flow rate in the primary loop

exceeds the flow rate through the boiler, it will not be possible to obtain a 1 80°F S_Epl}' temperature in the
primary loop. This is because the supply water cxiting the boiler wall be mixed with cooler system refum waler

before entening the radiation.

b} Count all fittings in the planned secondary loop. In doing so, do not count the secondary connection foes, unions,
or the httings supphied with the bodler (these have already been accounted for).

¢} Using Table 8.6, find the equivalent lengths of all fittings in the secondary loop. Total these equivalent lengths
and add them o the total length of planned straight pipe in the secondary loop. The result is the total equivalent

lengih of the secondary loop.
d) Refer back to the row in Table 8.5 from which the flow rate and pipe sise were selected:

«  If the maximum equivalent length sh-u:nm in column (g} 18 n excess of the total eguivalent In;n%l,h
calculated in Step (c) above, use the pipe size selected, along with the circulator shown i Table 8.5,

column (d).
¢ [If the maxamum cguivalent length shown in column (2) 15 m less than the total equivalent length calculaicd

in Step (2] above, a larger pipe size and/or larger circulator is required. Select another circolator/pipe size
combimation from Table 8.5 and repeat sicps {b-d) above.

Indireet Water Heater Loop Fiping (IF Indirect Water Heater 15 Used ) = The indirect water heater loop piping 15

showwn shaded in Figun: B.4b. En:rmc of the ]:upmg. in this Iu:nnp i cmnnmn 1o the snmnda.n loop sized above. Piping
Al i . All indirect water heater

loop pjpmg ihat is nu:-i mmnmn fl:hﬂ “LW.H I:u':!u'u:h }is m.u:rcl I‘mmal:nlc BT m]umn {a). IT the indirect water
heater connections are smaller than the pipe size called for in Table 8.7, column (a), reduce the pipe size at the
indirect water heater connections. To size the circulator;

a} Count all fittings in the planned Indirect Water Heater Loop (all shaded piping in Figure 8 4b). In doing so, you
will be counting some piping and fittings which are commeon to the heating system secondany (“hoiler loop™
piping and which were counted in Step 2a above. Do not count the fithngs supplicd with the boiler If Table 8.7
requires a byvpass, do not count the pipe and fittings in the by-pass.

b) Using Table 8.6, find the equivalent lengths of all fittings in the indirect waler heater loop. IF the LW H. branch
pipe size is smaller than the secondary loop pipe size, caleulate the equivalent lengths for all fittings (including
the larper sioe Hiings commaon (o both loops) based on the smaller size. Total these equivalent lengths and
add them to the total length of planned straight pipe (of both sizes) in the indirect water heater loop. The resuli
is the total equivalent length of the indirect water heater loop.

¢) Refer back to the row in Table 8.7 from which the flow rate and 1. W.H, branch pipe size were selectad:

«  If the maximum equivalent length shown in column () 15 in excess of the total Qill.éi\'alcnl length
calculated in Step (b} above, use the IWH branch pipe size sclected, along with the circulator shown in

Table 8.7, column (c}.
¢ I the maximum cquivalent length shown i column (£} 15 1n less than the iotal equivalent length

calculated m Step (b} above, a larger pipe size and/or larger circulator is required. Select another
crrculstorpipe s combination from Table §.7 and repeat steps (=) above.
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From Syslam
Air Separator & Ar Vent
Audamalic Fill Vil

Cold Wiaber Line

Figure 8.2: Piping Method #1 - Heat Only

Fxampe — Azsime that g BRFOIIN (5 to be instalied in o heating sypsfem alovg with a Crorwn MS=40

indivect water heater ax shown in Figure 8.3, A todad of 15t of straight pipe will be installed between the boiler and the
privory loop. A todad of 23 8 of siraight pipe will be fnstalled between the bodler and the indirect water heoter: OF This
23 el sirvight piping, 1087 15 commmon o both the secondary and indirect woler heoter Toop, The MS-40 requires a flow
rate af & GPA and fas o head Joss of 3.0 1, 200PM is regriired thvongh ihe secordar fom.

Totad firrings in Secondory loop (“boiler lopp”);

4 0k Elbenws

2 Runs of Tees

I Swing Check

2 fsalation Falves

Newe: Unfons, Secondory Commection Tees, and foctory supplied fifffings ove Tgnored,

We wonld prefer to wse 1-1.2" piping. Based on this, calesdate total equivalent lemgth from Table 8.6:

L0 Sivadght Pipe +  Elfows x 4.5 + 2 Rans of Tees x 2.8 + 1 Swimg Checkx 125 + Zvahesx 1.0 = 331
Foautvlent Feet Straight Pipe. From Table 8.5, we see that a Taco 000 2 will primp 20 GPM rhvovghy o BWC 200 wirh
& pguivalent feet of 1 12" pipe, so Tace 001 2 will work in this application with 1 12" pining.

Taral fitiings in fndivect Water Heater Loop:
4 W} Flhows
2 Turng in Tees

I Swing Check
2 Tsolodion Filves

ANl options showr in Table 8.7 for the M5-40 show the wse of 17 LW H branch piping. Althoush rhere is T of piping
comtmon fo bodl loops whick is 1-1727, we caloulate the equivalent length o the LW loop o thewgh i were entively
17 Therefore, the toral eqiiivalent lengih for the LWH. Toop bs caleulored from Table 8.6 as!

2F Strovight Pipe + 4 Elbows x 28 + 2 Torns in Tees x 5.5 + § Swing Check x 7 + 2 valves x 0.6 = 35 4 Equivalent
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i

— Swing Check
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Isolation
Valves
Central Heating Unions

/ Circulator

Swing Check
Wahsa

By-Pass
o (If Req'd - See Text)

gt

Figure 8.3: Piping Method #1 - Heat + Indirect Water Heater

Feet Straight Pipe, From Table 8.7, we see that o Toce 008 will prmp ar 8 GPM theongh o BIPC200 with 56
equivedend feel and an MS-40. The Taco 008 §s fust large enongh to work in this applicalion (o Toco 009 could also
b pwed [ desired),

The MS-40 has 34" comnections. 1" piping is wsed in the indirect water heater branch from the 1-12x 1-0°2 5 1 Tees in
the secordary Toop all e way o the coll commeciions on e MS=410,

4) Muliple Indirect Watcr Heaters - Pipe multiple mdirect water heaiers as shown in Figure 8.8, The use of reverse-
return imanifold ensures that the Boiler water fow will be evenly divided between the two indirects. Table 8.7 shows
pump/piping sizing guidelines for uﬂ to two of Crown's indirect water heaters. Measure the length of the I W.H, loop to
the furthest mdirect water heater, When figuning the cquivalent length, do not count the fwo Tees m the indirect waier
heater manifold.

5) Indirect Water Heater By-pass - Some of the piping options shown in Table 8.7 require the use of a bypass around the
indirect water heater. This is done when the required bodler water fow through the indirect water heafer iz Far lower than
the absolute minimum required flow through the boiler. The use of a bypass permits the use of a much smaller pump than
wiould otherwise be required. Refier to Figure 8.3 for the location of this bypass. The bypass pipe stee should be the same
as the rest of the LW.H. Ioop.

When the boiler is set-up, start with the 1hmnlln{g valve in the bypass fully open. Initiate a domesiic hot water draw
and make sure that the boler 15 operating at high fire i response to a call for DHW, Then slowly close the bypass valve
uniil the emperature rise across the boiler is 40°F or less,

) Maximum Input on Call for DHW - In most of the applications shown m Table 8.7, the botler output required for the
indirect water heater is significantly less than the maximum boiler output. This means that when the boiler is responding
tor @ call for DHW, the flow rate through the boiler can be smaller than is required when responding to a call for space
heating, As a result, smaller paping and cirenlators can often be wsed for the I'WH loop. In order to take advantage of
this. lowever, il is necessary 1o limil the boilers firing rate when it is responding o a call for DHW. Table 8.9 shows the
maximum firing rate that is permissible at various boiler water flow rates, The input of this boiler is determined by the
fan speed. The maximum fan speed allowed when responding io a call for DHW 15 defined by parameters 15 and 16 in
the MCEA (See Appendix A for more information on seitings and parameters). Both tie firing rate and maximuom DHW
fan speed are shown in Table 8.9 for vanous flow rates. Factory default maximum DHW fan speeds are shown in bold, In
miost cases, it should not be necessary to change these parameters in the ficld.
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TABLE 8.5: PIPE AND CIRCULATOR SIZING FOR BOILER LOOP

(a) (b) c) (d) e)
R BOILER LOOP
BOILER MODEL | PIPESIZE | FLOW CIRCULATOR | MAX EQUIVALENT
RISE MODEL LENGTH
(inNPT) | (GPM) (F) (i)
BWC300 1-172 150 38 Taco 0010 124
BWC300 1-172 15.0 38 Taco 0012 134
BWC300 1-1/2 20.0 27 Taco 0012 89
B 300 i M1 0b 34 Taco (k2 455
BWC300 2 25.0 21 Taco 0012 116
BWC399 1172 20,0 38 Taco 0012 128
BWC399 2 20,0 33 Taco 0012 618
BYW(C 399 z M ib 27 Taco Q012 | 435k
BWC399 7172 33.0 21 Taco 0012 108
BWC425 1-1/2 200 35 Taco 0012 11
BWC425 P 210 35 Taco 0012 512
BWC423 2 28.0 26 Taco 0012 147
BWC425 12 35.0 21 Taco 0012 50
TABLE 8.6: FITTING EQUIVALENT LENGTHS
FITTING | PIPE SIZE F&ﬂgﬂi:m FITTING | PIPE SIZE "L{::E'*T"J E;]'[E[ 'r':;
90 ELBOW 1 28 90 ELBOW 2 55
TUEM IM TEE | 5.5 TURM INTEE 2 12.5
RUN OF TEE 1 T RUN OF TEE 2 3.5
SWING CHECK l 70 SWING CHECK 2 15.0
GATE VALVE 1 0.6 GATE VALVE 2 1.3
90 ELBOW 1-174 3% 90 ELBOW 2172 7.0
TURN IN TEE 1174 500 TURN IN TEE 2172 15.0
RUN OF TEE 1174 25 RUN OF TEE 2172 40
SWING CHECK | 1-1/4 10.0 SWING CHECK | 2-172 17.5
GATE VALVE 1174 08 GATE VALVE 1172 1.8
90 ELBOW 1-1/2 4.5
TURN IN TEE 1-172 10,0
RUN OF TEE 1-172 18
SWING CHECK | 1-122 12.5
GATE VALVE 1172 1.0
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TABLE 8,7: PIPE AND CIRCULATOR SIZING FOR INDIRECT WATER HEATER LOOP

BOILER
MODEL

(a) {b) (c) (d) (e} {f) (g)
I.W.H. I'WH MAX, I.W.H. LW.H.
BRANCH| ;"0 | LWH. LOOP BY-
FIFE llr;ﬂ;?;rr PRESS. CROWN INDIRECT WATER CIRC. | nmaxEQ | pass
SIZE DROP HEATERS MODEL | | ENGTH | REQ'D?
(in NFT) | (GPM) | (ft HEAD) (fi)

BWC3H

BWC3H

BWC3IM

1-172

8.0

8.0

160

3.0

a0

30

MS5-26, MS-40)
MSH-40H
MTO4OGER - MTOROGBR

MS5-53, M5-79
MSH-53H

(2 ea) M5-26 - MS-T9
(2 ea) MSH-40H, MS-33H
(2 ca ) MTIMOGBR - MTOS0GER

Taco (K9

Taco (K9

Taco 0014

112

&7

BWC3
BWC425

BWC39
BWLC425

1-1/4

1-1/4

8.0

12.7

30

8.0

MS-26, MS-40)
MSH-40H
MTO4OGBR - MTOROGBR

MS-119

Taco 0012

Taco 0014

17y

&1
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Figure 8.8: Piping Method #1 - Piping Multiple Indirect Water Heaters

TABLE 8.9: MAXIMUM ALLOWABLE D.H.W. FIRING RATE
{(Inputs in Bold are Factory Settings)

VAKX, % P ROILER
FLOW THROUGH BOILER DURING | ALLOWABLE | ALLOWABLE S H W
BOILER CALL FOR D H.W. (GPM) D.H.W. FIRING D HW. FAN OUTPLIT
MODEL RATE SPEED
BOILER W H W H, BYPASS (MBH) {par. 15/16 - EPM}) i(MEH)
BWC300 | 6.0 8.0 NiA 168 3250 150
BV 300 127 123 M M2 SO 245
BWC300 | 150 15.0 NiA 300 5500 265
BwWi 3 -
Bwems | 120 8.0 4.0 254 3000 136
BW O3
mwess | 127 12,7 NiA 72 3250 245
BT 300
f 1
WS 6 T: N/A 335 4000 310
BWC399 | 200 20,0 NiA 399 4500 350
BWC425 | 220 2200 NiA 425 5000 367
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Method 2: Direct Connection to Heating System (Generally NOT Recommended)

The BWC can be connected directly to the ht:-alinP system as 15 done with conventional boilers [Fiﬁun: B, IF
this is done, the flow rate through the boiler will equal the flow rate through the svstem. The flow rate through the
system must therefore always remain within the limits shown in Table 8.1, For this reason, the pressure drop through
the entire system must be known, added to the boiler pressure drop, and a circulator sl:hxlcdp which will provide the
required flow at the total calculated pressure drop.

This method 15 generally not recommended becanse it 15 often very difficult to accurately caloulste the pressune
drop through the system. In replacement installations, it may be impossible to get an accurate messurement of the
amount of piping and number of fittings in the system. In addition, if the syvstem is zoned, the svstem flow may drop
well below the minimwm reguired when only one 2one is calling For heat.

The one advantage to this method is its nstallation simplicity. It may make sense to use this method when the
boiler is to be installed with a new single zone svstem having a low-pressure drop. Pressure drop curves for the
BWC Senes boilers are shown in Figure 8,11, Calculation of the svsiem pressure drop, and selection of the
circulator, must be performed by someone having familianfy with pressure drop calculations, such as an HYAC
CIEINCCT,

1 Bimini Boller

3 |solation Vake

4 Swing Check Valve

7 Cantral Healing Circulator
[~ 8 Alr Separator

10 Audoenatic Air Want

[ . 11 Expansion Tank

' 12 Automatic Fill Valve

13 Cold Water Line

14 Relisf Vaha

15 Relief Valve Discharge Piping
16 Drain Valve

g:l 18 Balancing Valve

Figure 8.10: Piping Method #2 - Direct Connection of Boiler to Heating System
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Figure 8.11: Boiler Head Loss Flow (GPM)

C: Standard Piping Installation Requirements

Obgerve the following guidelines when making the actual installation of the boiler piping:

L)

The reliel valve, low water cul=ofT (LW, and boiler drain are mounted in special Hiitings that are atached
tor the boiler supply and returm connections using groove couplings as shown in Figure 2.1, The reliel valve
and LWOO are mounted in the supply Otting and the boiler drain is mounted in the return Atting. In order 1o
avoid damage 1o these components, it is generally recommended that they be installed in the supply and returm
fiings afier the connections tw the svstem are made

2y Belief Valve - The foctory-supplied relief valve 15 set to open at 30 psi. If the valve 15 replaced, the replacement
must have a relief capacity i excess of the minimum relief valve capacity shown on the rating plate. Pipe the
discharge of the rehef valve to a location where water or steam will not create a hazard or conse property
damage if the valve opens. The end of the discharge pipe must erminate in an onthreaded pipe. I the rehief
valve discharpe is not piped to a drain, it must terminate at least & mches above the floor. Do not run relief valve
discharge piping through an area that 18 prone to freezing. The ermination of the relief valve discharge piping
must be in an arca where it is not ikely o become plugged by debris,
DANGER

« PIPE RELIEF VALVE DISCHARGE TO A SAFE LOCATION

DO MNOT INSTALL A VALVE IN THE RELIEF VALVE DISCHARGE LINE,

e DO MOT INSTALL RELIEF WALVE IN A LOCATION OTHER THAMN THAT SPECIFIED BY THE
FACTORY

« DOMNOT PLUG THE RELIEF VALVE DISCHARGE,
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3)

4)

J)

)

7}

8)

)

Circylator (Required ) - Usually at least two circulators will be required to properly install a BWC Series boiler,
See previous section (Svetem Design) for information on sizing the circulators,

Expansion Tank (Required) - [f this boiler is replacing an existing boiler with no other changes in the system, the
old expansion tank can generally be reused. 1T the expansion tank must be replaced, congull the expansion tank
manufacturer’s literature for proper sizing.

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

Automatic Air Vent (Required) - At least one automatic air vent is required. Manual vents will usually be required
in other paris of the svetem o remove air during inifial fill.

Manual Ecset High Limat { Required by somie codes) - This control 15 reguired by ASME C5D-1 and some other
codes. Install the high limit in the boiler supply piping just above the boiler with no intervening valves, Set the
ianual resel high Limit o 200°F, Wire ihe linit per Figures 9.1 & 9.2 in the Wiring sectiodn.

Flow Control Valve (Required) - The flow control valve prevents flow through the svstem unless the circulator is
operating.  Flow control valves are used (o prevent geavily circulation or “ghost Hows™ in circulator zone svelems
through zones that are not calling for heat.

Isolation Valves {Required) - Isolation valves are required to permit servicing of the boiler and groove couplings,
as they will elimimate having to drain amd refill the entire system.

11} _Drain Valve (Required) - The drain valve i3 installed in the retum fitting on the back of the boiler as shown in

Figure 2.1.

12y Low Water Coil-off (Required) - The low water cut-off supplicd with this boiler must not be removed. It 15 installed

1}

2)

3)

4

m the side of the supply fitting as shown in Figure 2.1, Plug the harmess protrading from the back of the boiler into
the low water cut-off.

D. Piping for Special Situations

Svstems contaming oxyeen - Many hvdronie systems contain enough dissolved oxveen o cause severe corrosion
damage i an aluminum boiler such as the BWC, Some examples include:

* Radiani svsiems that em ploy tubing withoul an oxvgen barmier.
" Svstems with routine additions of fresh waler.
® Swstems which are open to the atmosphere.

If the bodler is o be used in such a svstem, it must be separated from the oxveenated water being heated with a
heat exchanger as shown in Figure 8,12, Consult the heat exchanger mannfaciurer for proper heat exchanger sizing
as well as flow and temperature requirements, All components on the oxveenated side of the heat exchanger, such
a8 the pump and expansion tank, must be designed for use in oxyvgenated waler.

Piping with a Chiller - If the boiler 15 used in conjunction with a chiller, pipe the boiler and chiller in parallel as
shown in Figure 813, Llse isolation valves to prevent chilled water from entering the boiler,

Airr Handlers - Where the boiler is connecied to air handlers through which refrigerated air passes, use flow conirol
valves m the boiler piping or other automatic means o prevent gravity circulation during the cooling cycle

Multiple Boaler Piping = Recommended piping for multiple BWC Series Boilers 1s shown in Figure 8,14, Each
boiler is piped into two closely spaced toes in a “cross-over bridge” connecting the supply and retumn sides of

the primary loop. The cross-over bridges are the same size as the primary loop piping and are piped in a reverse-
return manner 5o that the Aow through the primary loop is evenly divided among the bridges. At least 8 diameters
of straight pipec must be located upstream of the retum fog in the bridee and at least 4 diamcicrs of siraight pipe
downstream of the supply tee in the bridge.
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Figure 8.12: Isolation of the Boiler From Oxygenated Water with A Plaie Heat Exchanger

1 Bimini Baoiler

2 Indiract IWH Yvaler Haaler (I Lisad)
3 ksolaticn Valve

4 Swing Chack Vale

8 Cantral Heating Secondary Circulabor
& MH Circulabor

T Canfral Heating Primary Cinculador
B Plats Haat Exchanger

O Alr Separator

10 Auboraies Alr Vel

11 Expansion Tank

12 Automatic Fll Vahle

13 Cold Waler Line

14 Ralief Vahm

16 Ralief Vaba Discharge Piping

16 Dirain Vahe

17 Primary | Secondary Connection

Figure 8.13: Chiller Piping

SHUT-0OFF
VALVES
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CHILLER

HEATING
BOILER

SUPPLY MAIN TO
COMBINED HEATING

& COOLING SYSTEM

-SHUT-0OFF
VALVES

AR CUSHION
TANK ]

CIRCULATOR i

RETURN MAIN FROM
COMBINED HEATING
& COOLING SYSTEM
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1)

2}

3)

£

IX Wiring

WARNING
All wining and grounding must be done in accordance with the authority having junsdiction or,
the absence of such requirements, with the Navonal Flectrical Code (ANSI/NFPA 70)

Line Yoltage (120 VAC) Connections (Fig 9.1) — The line voltage connections are located in the junction box
on the nght side of the vestibule:

«  Black - Line voltage “hot™

o White — “Meutral ™ for boiler and circulaiors

+  Hed —"Healing™ circulator “hot™

+  Bluwe = “Indirect Water Heater * circulator “lat™
+  Oreen = Groond conneciion

M axcomum circulator continuous current draw 15 2A, When Piping Method #1 15 used, it mav be desirable 1o
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 Honevwell R4222, as shown in
Figure @3, Select a relay with a coniact rafing in excess of the combined draw of the two circulators,

Lo Voltage Connections (Fig 9. 1) = These connechions ane screw terminals located on the terminal strip nexi
to the junction box on the lefi:

+  Terminals | and 2 —“Heabing™ thermostat connections

Terminals 2 and 4 — “External Limit Control” connections

«  Terminals 5 and & — “Outdoor Reset Sensor” connections

«  Terminals 7 and 8 = "Domestic Indirect Water Heater™ thermosial conpections

+  Terminal 9 —"Flame Signal Reading™

+  Terminal 10 = “10 VD {477 external analog input signal

+  Terminal 11 =*0-10 VD ()" extenal analog input signal

+  Heat anticipator sctting for the thermostat connection 15 0.1 A when thermostat 15 connected directly to
fcrminals | and 2,

CAUTION

«  WHEN MAKING LOW VOLTAGE CONMECTIONS, MAKE SURE THAT MO
EXTERNAL POWER SOURCE IS PRESENT IN THE THERMOSTAT OR LIMIT
CIRCUITS. IF SUCH A POWER S0URCE IS PRESENT, IT COULD DESTROY
THE BOILER ™S MICROPROCESSOR COMNTROL (MCBA), ONE EXAMPLE OF
AM EXTERMAL POWER SOURCE THAT COULD BE INADVERTEMNTLY COM-
MECTED TO THE LOW VOLTAGE CONMECTIONS 15 A TRANSFORMER M
OLD THERMOSTAT WIRING.

[f the outdeor sensor 15 connected (o erminals 3 and 6, the boiler will adjust the target space heating set poimni
supply water temperature downwards as the outdoor air temperature increases. If used, this sensor should be
located on the owtside of the structure mn an arca where 1t will sensc the average air tcmperature 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 elecincal noize such as transformers, power lines, and fuorescent lighting, Wire the
sensor (o the boiler uging 22 gavge or larger wire. As with the sensor, the sensor wiring should be ronted awav
from sources of elecincal noise. Where it is impossible (o avold such noise sources, wire the sensor using a

2 conductor, UL Tvpe Ch, AWK Style 20802, 300%oalt 60°C shielded cable. Conmnect one end of the shaelding
on this cable to ground.
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Figure 9.2: Ladder Diagram
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Figure 9.3: Wiring of Isolation Relay for Control of Two Heating Circulators

5 A0-10VDC exienal analog control signal imstalled across terminals 10 and 11 can be used to cither adjust the
boiler water sctpomt or (o confrol the finng rate. Befer to the 0-10YDC control manufacturer’s instructions for the
size and type of wire to use for the 0-10VDC connections between the extemal control and the boiler. In general,
it 15 4 good idea to ronte this wiring away from potential sources of electrical noise, such as transformers, power
lines, and Huorescent lighting. Where such sources cannol be avoided, it mayv be necessary (o use properly grounded
shielded cable.

The MCBA (boiler control} must be reprogrammed in order to accept the 0-10VD(C signal. Refer to Appendix A for
information on how to do this,
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X Start-up and Checkout

NOTE

SAFE LIGHTING AND OTHER PERFORMANCE CRITERIA WERE MET WITH THE GAS TREAIN
ASSEMELY PROVIDED OM THE BOTLER WHEM THE BOILER UNDEREWENT THE TEST

SPECIFIED IN £21.13.

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

1)

)

If not already done, flush the svstem to remove sedimient, flux, and traces of boiler additives, This shopld be

done with the boiler isolated from the system.

Fill the botler and hyvdronic svstem with water meeting the following requircments:

pH between 6.5 and 8.5

Total Solids less than 25040 FEM

Hardness less than 120 PPM (7 Grams/'Gallon)
Pressurize the sysicm io at least 12 psi at the boiler

WARNING

«  NEVER ATTEMPT TO FILL A HUT EMPTY BOHLER,

3)

Check all new piping for leaks and purge piping sections that are Glled with air. See the Mowfonal Frel Gas
Code for additional information on iesiing and purging gas lines.

WARNING
+ NEVER USE A FLAME 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

=}

&)

Went svstem must be complete and free of obstructions before attempting to fre boiler. Make sure that the
silicone cure ime called for in the vent assembly nstructions has passed before firing botler,

Inzpect all lne voltage winng for Ioose or uninsolated connections.

Remove the dust cap from the condensate trap (Fig 6.11). Add water to the irap until water runs out the con-
densate drain,  Reinstall the dust cap.
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WATER QUALITY AND BOILER WATER ADDITIVES
IMPORTANT NOTE

This boiler iz equipped with an aluminum heat exchanger that can be seriously damaged by failure 1o
follow the following guidelines:

1) Flush the system before connecting the boiler - In a replacement installation, flushing the system wall

remove sediment, solder flux, and traces of old boiler additives. Even if the system is new, do not omit this
step - new systems will contain solder Alux and may even contain sediment.

2y Make sure that the svstem 15 tight - This is the single most important guideline, Tap water contains

dissolved oxygen which causes corrosion. In a nght system, this oxygen comes out of solution and 15
quickly removed from the svstem through the auwtomatic air vent. The system then remains essentially free
of oxygen. If the system is not tight, however, frequent additions of make-up water can expose the heat
exchanger to oxygen on a continuous basis. In addition, frequent additions of hard make-up water can
cause calcium deposits to collect in the heat exchanger, causing severe damage.

To minimize additions of make-up water:

* Inspect the system thoroughly for leaks before placing it in service.

= If the system includes underground piping, or other piping in which a leak might go undetected,
consider 1solating the boiler from the system with a heat exchanger, Altematively, consider
installing a water meter in the fill line o record additions of make-up water.

* Make sure that the expansion tank 15 properly sized and in good condition. If 1t 15 not, the reliet
valve may open frequently, resulting in regular additions of make-up water,

3y Radiant Tubing and Oxvgen Barners - Even if the system is tight, oxygen can be introduced into the
system through some types of non-metallic tubing used in radiant or snow melt systems. Other non-
metallic tubing 15 equipped with an oxygen barner to prevent migration of oxygen into the water. If the
boiler is to be installed in a system containing non-metallic tubing without an oxyeen barrier, it must be
1zolated from the boiler with a heat exchanger as shown in Figure 8.12.

4) Antifreeze - Do not use antifreeze unless absolutely necessary. If antifreeze must be used, the only
permitted antifreczes are:

* Fernox Alphi-11
* Fermox CHP in USP Grade virgin propylene glycol (available from Crown)

If enther of the above anfifreezes are used, test the boiler water on an annual basis to ensure that the
antifreeze remains non-corrosive. This 1s done wath Femox test kit I-TK {available from Crown).

3} Other Antifreezes and Boiler Additives - Do not add other additives unless they are specifically

approved in writing by Crown for use with this boiler. This includes other “aluminum safe” antifreezas.

&) System pH - Maintain the pH in the system between 6.5 and 8.5.
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BWC Series Lighting and Operating Instructions

FOR YOUR SAFETY READ BEFORE LIGHTING [N

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 * |f you cannot reach your gas supplier, call the
equipped with an ignition device which fire department.
automatically lights the burner. Do pot try
to light the burner by hand, C. Use only your hand to turn the gas contral knob.
Never use tools, If the knob will not push in o turn by
B, BEFORE QOPERATING smell all arcund the hand, don't try to repair it, call a qualified service
appliance area for gas. Be sure to smeall technician. Force or attempted repalr may result in a
next to the floor because some gas is fire or explosion.

heavier than air and will settle on the floor.
0. 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
* Do not try to light any appliance. to inspect the appliance and to replace any part of the
* Do not touch any electric switch; do control system and any gas contral which has been
not use any phona in your building,. under water.

* |[mmediately call your gas supplier
fram a neighbor's phone. Follow the
gas supplier's instructions.

OPERATING INSTRUCTIONS |GG

. STOP! Read the safety information above on 6. Turn the external bailer manual gas valve T-

this label, handle counterclockwise to open gas supply.
2. Sat the thermostat to the lowest setting. T. 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 bo the appliance, you don't smeall gas, go to the next step.
4, This appliance s equipped with an ignition 8. Turm on all electric power to the appllance.
device which autematically lights the burner.
Do not try to light the burner by hand. 8. 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
boller access panel, show a series of numbers that indicate the boller

control sequence. The number 3 or 4 means tha
Closed burmer is firing. The number 0 means there |8 no
P call for heat from the thermostat or the domestic
n-L o ,.:] water heater.
T 11. If the appliance will not operate, follow the
P | T A instructions “To Turn Off Gas To Appliance™ below
':_-'I_,{ [lf' L= and call your service technician or gas supplier,
I _:.__'3." = _J _.-'
L il 1Z. Replace the upper boiler access panel and the front
T door panel,

External Boiler Manual Gas Valve

TO TURN OFF GAS TO THE APPLIANCE

1. Turn off all electric power to the appliance I 3. Turm the external boller manual gas valve T-
sarvice is to be parformed. handle clockwise to close the gas supply.
2. Set the thermostat 1o the lowest setting. 4. Replace the upper boller acceas panel and the frant
doar panal.
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T Siart the boitker using the lighting mstructions on page 53, Afier the boiler 15 powered up, 1t should go through
the following sequence.

Sequence Display Meaning
| U126 or Blank Checking internal software (power-up only)
2 0.5%'T Boiler in standby. 5W'T = Supply Water Temp. Mo call for heat.
(Afer call for heat from heating thermostat)
3 A.SW'T Seli-Check on Stari-up
4 55W'T Blower and circulator on. Checking for adequate air flow,
5 L5WT Prepurge
fi 2. 5T Trial for ignition
7 F.54'T Flame established. Boiler responding to a call for heat.

®)  Upan minal star=up, the gas tain will be flled with air. Even if the gas line has been completely porged of air,
it may take several tries for ignibon before a flame is established. The maximum number of ries are as
follows:

« BWC300 - §
« BWOIPN4ZS - 2

If more tries for ignifion are necded, 1t will be necessary to press the reset bution to resiart the boller, Once a

flamie has been established for the first ome, subsequent calls for burner operation should result m a flame on
the first try.

9y Inspect the flame visible through the window, On high fire the fame should be stable and mostly blue
(Fig 10,13 Mo vellow tipping should be present; however, mtermittent flecks of yellow and orange in the flame

are normal.
INNER CONE
Wall DOaf d
DUTEEHE?HE Br igahi' | IEIE|I--.1'FI E.H-I e
Transparant Blue
BURNER SURFACE M 2 heew o tumen cowes e
Dr‘nnge G|ﬂwiﬁg Fibears EXIET D4 LOW FiRE,
Figure 10.1: BWC Burner

100 Check the inlet pressure and adjost of necessary, Verify that the imlet pressure 15 between the upper and lower
limits shown on the ratng plate with all gas appliunces on and off.

WARNING

THE CORRECT OUTLET PRESSLURE FOR THE GAS VALVE HAS BEEN FACTORY SET
AMD RECUIRES NO FIELD ADJUSTMEMNT, THIS SETTIMNG IS5 SATISFACTORY FOR
BOTH NATURAL GAS AND PROPANE, ATTEMPTING TO ADIUST THE OUTLET PRES-
SURE MAY RESULT IN DAMAGE TO THE GAS VALVE AND CALUSE PROPERTY DAM-
AGE, PERSONAL INJURY OR LOSS OF LIFE.
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GAS THLET
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INLET GAS
PRESSLEE TAP

Figure 10.2: Dungs Gas Valve Detail

11} Perform a combustion test. The flue gas sample may be drawn from any of the following points;

a) All stainless sicel vent adaptors are cquipped with a combustion test port

b} The optional concentric vent adaptor used with the BWC300 has no test port, but a sample can be drawn
from the condensate drain connection on the bottom of the adapior. If this is done, disconnect the plastic
tubing from the bottom of the adaptor and temporank plug it

¢} Asample can be drawn by inserting the combustion analyzer probe into the vent terminal

There 15 also a sample port under the control console from which the combustion air in the cabinet can be
sampled (this is useful if flue gas recirculation if suspected), IF this port is used, be sure to replace the rubber
plug when the test is completed.

Check CO2 {or O2) and CO at both high and low fire. The boiler may be temporarily locked into high or low

fire for 15 minutes as follows:

a)  Tolock the boiler in high fire, simultangously press and hold the “Mode™ button and “+ button uniil
the display flashes “H”, indicating that the bailer has been doven to high fire. After this happens,
allow the boiler to operate for approximatehy 3 minutes before taking combustion readings,

b} To lock the boiler in bow fire, simultaneously press and hold the “Mode™ button and =~ button until
the display flashes “L7, indicating that the boiler has been driven to low fire. After this happens, allow
the boiler o operate for approximatzly 5 minuics before taking combustion readings.

At both high and low fire, C0 readings shounld be less than 73 PPR. Tvpical CO2 readings are shown in Table
1003, Momal modulaton should return 15 minutes after the boiler 15 locked in high or low firc.

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

13) Venfy that the boiler starts and stops in response to calls for heat from the heating thermostat and mdirect
water heater thermostat. Make sure that the appropriate circulators also start and stop in response to the ther-

maostats.
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Table 10.3: Typical Sea Level CO2/02 Combustion

Model Fuel %WCO02 %02
BWC300 (Dungs Valve) Matural Gas 9.0 2.1
BWC399 (Dungs Valve) Matural Gas 8.0 5.1
BWC425 (Dungs Valve) Matural Gas 9.0 5.1
BWC300 (Dungs Valve) Propane 10.2 5.4
BWC399 (Dungs Valve) Propana 10.2 5.4
BWAZ425 (Dungs Valve) Propane 10.2 5.4
WARNING

EACH BWC SERIES BOILER 15 TESTED AT THE FACTORY AND ADJUSTMENTS TO
THE AIR-FUEL MIXTURE ARE NOEMALLY NOT NECESSARY. CONSULT A CROWN
REPRESENTATIVE BEFORE ATTEMPTING TO MAKE ANY SLICH ADJUSTMENTS.
IMPROPER GAS VALVE OR MIXTURE AIDJUSTMENTS COULD RESULT IM PROPERTY
DAMAGE, FERSONAL INJURY, OR LOGS OF LIFE.
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X1 Operation

The BWC boiler nses a microprocessor based control, known as a "MUBA”, to manage all boiler functions
including flame supervision and modulation, Two set point or “target” boiler supply temperatures ane stoned
in the MCUBA’s memory; one for space heating and one for domestic water production. IF an outdoor tempera-
tre sensor is connecied to the boiler, the space heating supply set point will automatically adjust downwards
as the onidoor femperature increases. For more information on this Feature see the discussion on boiler waler
resel below,

The MCBA modulates the boiler imput by varving the fan speed. As the fan speed increases, so does the
amaount of gas drawn into the blower, As a result, a fairly constant air-fuel ratio is mainiained across all inputs

The MUBA determings the input needed by looking ai both current and recent differences between the supply
temperature and the set point temperature. As the supply temperature approaches the set point iemperatre, the
Fam will slow down and the input drop.

The MCBA also monitors boiler retum and fue temperatures, In addition, all other safety controls, including
the low water cut-off and safety limit, are connecied into the MCBA. The MUBA nses input from all of these
controls to either shut down the boiler when an unsafe condition exists or, in some cases, o cormect the
problem,

The display panel has three primary modes of operation, These are:

#  Standby Mode — Displavs boiler’s cumrent status, This is the default operating mode,
+  Parameter Mode — Used to change control seftings
*  Information Mode — Display s boiler operating temperatures

Linder normal conditions, the boiler is in standby mode and the display looks like that shown in Figure 11.1.
The three digits to the right of the decimal point are the boiler’s supply iemperaturg. The digit to the lefi of the
decimal point i8 the boiler's status code. A list of status codes, and their meanings, 18 shown in Table 11.3,
Figure 11.2 15 a map of the menu structure for the control panel. Push the mode key to move from one mode to
the next, As you change modes, the mode you are entering is shown on the display:

a) “PA-A for Parameter Mode

by “laFe” for Information Maode

¢ "Stby for Standby Mode. Upon entering standby mode, “Stby™ will briefly appear on the display
and then the display will show the boiler’s status along with the supply temperature (Figure 11.1).

The control will return to standby mode from any other mode if no key 1s pressed for 20 minutes,

6|8.88 |=

Boiler Supply
Temperature

Boiler Status

MODE STEP STORE + -

Figure 11.1: 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 sel point”. The “domestic ot waler reference set poinl”™ plug 453°F equals the boiler supply sel point when
it 15 responding to a call from the indircct water zone, [{15 nof the aciual domestic hot water set poimnf. The BWC

15 designed for use with a storage tvpe indirect water heater such as the Crown Mega-5Stor. The domestic water set
point is controlled by the thermostat on the indirect water heater. The “default domestic water reference set point™
15 133°F and target boiler supply temperature when responding to a call from the indirect water heater is therefore
180FF (135°F +45°F). The defauli heating supply sct point {(parameter 47 15 180°F,

In standby mode it is also possible o turn on or off cither the heating or domestic water zone. There is normally mo
reason to tum off either of these #ones and doing so 15 not recommended.

CAUTION

FUSHING AND HOLDING THE “+" WHILE IN STANDBY MODE WILL PREVENT THE BOILER
FROM RESPONDING TO A CALL FOR HEAT, PUSHING AND HOLDIMG THE =-" WHILE IM
STANDBY MODE WILL FREVENT THE BOILER FROM RESPONDING TO A CALL FOR DOMES-
TIC WATER. IF THIS HAPPENS, “cOFF™ or “dOFF” WILL APPEAR ON THE DISPLAY. TO TURN
BACK ON THE HEATING FUNCTION, PRESS AND HOLD “+" UNTIL “¢” AND THE SET POINT
TEMPERATURE AFPEARS ONTHE DISPLAY. TOTURN BACK ONTHE DOMESTIC WATER FUNC-
TION, PRESS ANDHOLD™-" UNTIL "d” AND THE 5ET POINT TEMPERATURE APPEARS ON THE
DISPLAY. AFTER PRESSINGANY KEYS, AND BEFORE LEAVING THE INSTALLATION, VERIFY
THAT THE BOILER FIRES IN RESPONSE TO A CALL FOR HEAT AND DOMESTIC WATER,

In standby mode, if “Mode™ and cither “+7 or “-"are simultancously  pushed and held for at least 2 scconds, the
burner can be forced into either high or low fire, This feature is used for unning combustion tesis, Afier 15 minutes,
the burner will automatically revert to modulation. 1T it is desired to revert to modulation before 15 minutes has
passed, simultaneously pushing “+7 and <" will restore modulation.

In Paramieter mode both set podiniz can be changed and both zones turmed on or off. In addition, both zones can be
configured for continuous pump operation. I the heating zone 15 set for continuous pump operation {parameter 3 set
to 3}, the heating pump will still shut down when there 15 a call for domesiic hot water.

If either the heating supply sel point {parameter 4) , or the DHW reference sel point {parameter 1) are set above
their factory set values, the boiler supply temperature will exceed 180°F and there s a possibilitv that the safety
temperature liumit will open. If this happens, the boiler will shut down and a “b26™ error will appear on the display.
The boiler will resume normal eperation without manual infervention when the safety limit ¢loses (ihis behavior is
common on conventional boilers).

Information mode 18 used 1o view vanous temperatures and settings but cannot be used to change parameters or
otherwise control the boiler. The information available is shown in Figure 11.2 and is largely self-explanatory. The
digif to the left of the decimal point 15 the Step number and the digits to the nght are the cormesponding 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 o the
boiler, and the boiler is responding to a call for heat, this value will be the current pomt on the reset curve. When no
call for heat or DHW is present, Step & shows the heating supply set point.

In some cases a =227 will appear in Information Mode for a particular reading. This means that the reading 15 not

applicablz. For example, “-227 will appear for the outdoor temperature (Step 4) 1if no outdoor sensor 15 connoected to
the boiler,
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3)

4)

3)

6)

Two basic types of errors codes are shown on the display:

»  Soft Lockout Codes — When a soft lockout occurs. the boiler will shut down and the display will alter-
nate between the number 97 and the letter “b™ followed by a two digit service code. A list of these

codes, and their meanings, 1s shown in Table 11.3. The boiler will automaticallv restart once the condi-

ton that caused the lockout 15 corrected.

*  Hard Lockout Codes — When a hard lockout occurs, the boidler will shut down and the display wall
Hash the letier "E™ followed by a two digit service code. A list of these codes, and their meanings, is

shown in Table 11.3, Once the condition that caused the lockout 15 comrecied, the boiler will need to be

First Digit Boiler Status

Burner off - No call for heat or DHW

Pre-purge or post-purge

lgnition

Burner responding to call for heat

Burner responding to call for DHW

Checking air prassure switch

Burner off - Set point temperature has been reached
Call for heat ended. 10s heating post pump penod

a8 Call for DHW ended. 10z DHW post pump pericd

9 and b Burner off - on soft lockout. See Troubleshooting
Flashing | Section to determine maanhg of error code.

=l | o jom | k|- O

A Boiler responding to call from heating zone
H Burner on - Held in high fire
L Burner on - Held in low fire

Table 11.3: Boiler Status

I an puidoor sensor 15 installed, the bodler will automatically adjust the heating zone get point temperature
based on the outdoor resct curve in Figure 11,4, The maximum sct point is defined by parameter 4 (factory sct

o 1R0°F) when the outdoor temperature is 0°F or below. The minimum sel poinl emperature shown is 130°F
when the outdoor temperature is also 60°F or above, As the outdoor temperature falls, the supply water target
femperature increases. For example, if the cutdoor air temperature is 30°F, the sei point emperature for the
supply water is 155°F,

An indirect water heater thermostat can be connected between terminals 7 and 8 on the terminal stnip. When
this thermostat closes, the central heating circulator will be turned ofl and the DHW circulator will be turned
on

An external limit control can be installed between terminals 3 and 4 on the terminal stnp. Be sure to remove
the jumper between lerminals 3 and 4 when adding an external limit conirol to the system. [1the external limii
opens, the boiler will shut down and error code “b 267 will be displayed. If the limit installed is a manual
resel tvpe, it will need o be resel before the bodler will operate.
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Figure 11.4: Outdoor Reset Curve

T} The sequence of operation for a BWC series boiler ona call for heat from a thermosiat is as described below:

a)y  When power is first turmed on, 120V is provided 1o the MCB A, the combustion fan and the LWCO irans-
former A scparaie 50%A transfonmer, connecied directly o the MUB A powers all other low voliage circuwiis.

b} Forihe first fow seconds after power-up the control module goes through a seIf check,

o) Whenihere is a call for heat, the control module checks (o make sure the air pressure switch is open. 1Tt is, the
combustion fan will be energized and will mmp up to ignition speed, When ihe air pressure switch closes, a 10
second prepurge 15 activated.

d)  Afer the prepurge, the control module energizes the gas control valve and the spark for 3 seconds, Ifa
flame 15 established and proved, the control allows the flame to stabilize for 5 seconds at the combustion fan
ignition speed setting. 1F the flame fails to prove, the control module will attempt to light the burner 4 more
fimes. If a flume is still nod established, the control will lockount

e} Once the Aame stabilization period has ended, the MCBA allows the bumer io modulate, The actual firing rate
15 dependent wpon the measured corrent and recent differences between the set poinit temperature and the supply
iemperature. 7 an ouldoor sensor is conmected 1o the control modube and the boiler is responding 1o a call for
heat, the set point femperature will be detenmined by the outdoor reset curve shown in Figure 11,4,

) Once the set point lemperature is reached, the MCBA will tom the umer off.

g1 The central eating pump will continue o operate until the room thermostat has been satisfied.

hy A demand for domestic bot water (DHW ) i given prionty on BWC senes bodlers. I acall for DHW 15 recerved

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

IMPORTANT
WARRANTY DOES NOT COVER BOILER DAMAGE OR MALFUNCTION IF THE FOL-
LOWING STEPS ARE NOT PERFORMED AT THE INTERVALS SPECIFIED

1y Coviiinuomesiy:

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

b. Keep the area around the combustion air inlet terminal free from conlaminates .

€. Keep the boiler room ventilation openings open and unobstructed

20 Monihly Inspections:

a. Inspect the vent piping and outside air intake piping to venfy 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 venify it is leak tight, open and wnobstructed. Call the service
technician if the condensate drain svatem requires maintenance.

¢. Inspect the water and gas lines to venfy they are free from leaks. Call the service technician to make
repairs if required.

CAUTION
WATER LEAKS CAN CAUSE S5EVERE CORROSION DAMAGE TO THE BOILER OR
OTHER SYSTEM COMPONENTS. IMMEDIATELY REPAIR. ANY LEAKS FOUND.

4y Anruad Ispections ard Service:  In addition o the inspections listed above the following should be per-
formed by a scrvice iechnician once cvery vear,

n.  Test the low water cutofl by pressing the “Test™ button located at its end.  The vellow Light should
come on and “E12" should flash on the display. Push the reset button on the display to restore normal
operation. I the vellow light does not come on, determing why the low water cutoff 15 not working
properly.

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

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

CAUTION
LABEL ALL WIRES PRIOR TO DISCONNECTION WHEN SERVICING CONTROLS.
WIRING ERRORS CAN CAUSE IMPROPER AND DANGEROLIS OPERATION, VERIFY
FROPER. OPERATION AFTER SERVICING.
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Remove the ignition electrode and inspect it for oxides. Clean the oxides off the electrode with

steel wool. Inspect the ceramic insulator for cracks and replace the ignitor assembly as necessary,
Remove the combustion fan/gas valve assembly and inspect the fan and fan blade for lint and dust.
Wacunm as required.

Remove the burner hood to access the burner and the chamber,

Remove the burner and vacuum any dust or lint from the bumer. Wipe the inside of the burner

with a clean soft cloth. Do not wipe the mesh side of the burner. If the burner shows signs of
deterioration or corrosion, replace it immediately. Inspect the burner gasket and replace, if necessary.
With the burner removed. inspect the combustion chamber and clean as necessary.

Inspect the heat exchanger and vacuum any debnis found on the pins and other surfaces. Clean

the casting pins by fushing with clean water. A soft ovlon brush may be used in accessible arcas.
Drrain and flush the inside of the heat exchanger and condensate collector as required. Do not use any
cleaning agenis or solvenis,

Inspect the condensate trap to verify it 15 open and free from debnis. Clean if necessary,

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

Reconncet any wiring which has been disconnecied

Cualified service personnel should thoroughly inspect the heating svstem and correct any deficiencies
prior to restarting the boiler

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

F'-::rf'!::nﬂ the combustion st outlined in Scction X,
Venfv that the svstem pH is between 6.5 and 8.5
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XIII. Troubleshooting

WARNING

TURN OFF POWER TO BOILER. BEFORE REPLACING FUSES OR WORKING ON WIRING.

A Troubleshooting problems where no error code 15 displaved:

Table 13.1: No Error Code Displayed

CONDITION

POSSIBLE CAUSES

Display Blank, Fan off, LAVCD lights off

« Mo 120%AC Power st boiler. Check breaker and wining
between breaker panel and bailer

Display Panel Blank, Fan running

r Loase 120WAC connection winng bebween boiler J-Box and
MCEA

= Blown *F1° fusa in MCBA (see Figure 13.2 for location).
Replace with 54 fuse provided

Display reads “U.125° continuously, Fan running

 Defactive ATZ50 transformer
* Blown “F3° fusa in MCBA (see Figure 13.2 for location).
Replace with 44 slovw-bBlow fuse provided

Bailer not respanding o call for heat, Status code on display
=707 (e Figure 11.1)

= Bailer = mot sesing call for heat. Check thermostat or
zane wiring for bkeose connection, miswiring, or defective
thermestatzone contral.

Bailer fires, but display panel is blank

« Laase fibban cable
= Defactive display

i

oA

"F3" Fuse

Figure 13.2: MBCA Fuse Location




B. Trouble shooting problems where a soft lockout code is displaved. When a soft lockout occurs, the boiler will
shut down and the display will aliernate between the number ™97 and the letter "B followed by a two digit
service code, The boiler will automatically restart once the condition that caused the lockout 15 corrected.

Table 13.3: Soft Lockout Codes Displayed

|cope|

CONDITION

POSSIELE CAUSES

b OB

Pressure switch circuit open

» Blockage in intake or vent syshem,

= Wanl andior intake ayatem not conatrucied In accond ance
with Part V1.

= Blocked or leaking pressure swich fubing

* Haat axchanger or bumer blockage

* Tarminals axposed to high winds

» Blockage in condensate frap above vant.

b8

MCEA supply sensor deteched tampama tures in excess
af 200°F

= Heafing load at time of ermor was far below the minimum
firingy rata of the bailar

+ Dafgctve primary pumg or no flow in primary lecp (Piping
Meathod 1)

* Gontrgd system miswirad g0 thet boder operation is
permitted when no zones are calling

b18

MCEA rafurn sansor detacted temperaturas in excess of
200°F

+ Sed possible causes for "B18°
* Flaw thraugh baller reversad
* SEmsor wiring reversed

24

MCEA i reading a return sensor temperature higher
than the supply sensor temperebure. Conditien must b=
prasent for at least TS for this amor code to appearn

* Flow through boiler reversed. Verify correct piping and
purip aientaban.

= Mo boilar water flow. Vanfy that system is purged of air
and that appropriate valves are open.

= SEMBOr wiring reversed.

+ Supply or return sensor defechve.

b 25

Supply water temperature has nssn too quickly

= Gee possible causes Tor "b18°

* Inadequate boiler water flow, Varify that pump is
aparating and that pump and piping are sized per Part
Wil of this rmanual

b 25

Badler salety lImit, or extermsal limit wired across erminals
k4, is apen.

= Suenp possible causes for "B13°
* Defective supply semsor.

b 30

Termparature riss betwaan supply amd retum is o3 high.

= Inadequate boiler water flow. \Verfy that pump is
operating and that pumg and piping are sized par Part
Wl of this manual

b &1

Preasure awiich cincut cloasd with Tan off

= Blpckage in pressure switch hoss

* Prassure switch wines shoried togethar

= Defective pressune gwitch

* Loasa ar miswired fan spead hamass (if "B61° amor code
is obsarsed while fan s running)

b &5

Fan i nol achieving set point speed

+ Loosa or incorrect fan epeed confrol connection
= Dafective fan
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C. Trooble shooting problems where a hard lockout code 15 displayed, When a hard lockout occurs, the bodler
will shut down and the display will fash the letter “E” followed by a two digit service code. Once the condition
that caused the lockour is correcied. the boiler will need o be manually resel uzing the RESET bubion on the

display
Table 13.4: Hard Lockout Codes Displaved
CODE CONDITION POSSIBLE CAUSES
E 00 A flame signal was present when thera should | - Defective gas valve - make sure inlet pressune i balow maximum
be po Name. on rating plale belore replacing valve.
= Mo gas prassus
= Gias pressure under minimum value shown on rating pate
= Gaa line nol completely purged of air
BWC300: Flame fallune aftar 5 thies bo restar - Defective Electrod |
E D2 BWCISS/425: FI failure after 2 tries to -anhlmrwwc':::nIﬂm
reslan = Detectivie gas valve (24 WVAC should Be present between biue and
black and bebaesn blue and brown leads during frial for ignition)
= Air-fus| mixture oot of adjustmant - consuk faciory
= Locse or defective gae vahee hamese. Check electrcal connactions.
EOD3 Gas valve efror = Defective gas valve (check for 24 WAC 8l harmess duning tnal for
ignitian before replacing valve)
= Some olher emar on this list cocured and power o the boiler was
e then interrupted, Resat control and see if hard lockout reoscurs.
EO5
E ﬁ Interral corrad failure = Reset the cantrol, If problem recscours, replace the MCBA,
E 11
= If yellow ight on LWCD is on, system is low on waler
] = i naither yallow nor graen light is on, check LWCC hamess and
El2 Low water cut-off or float switch opan check for J4VAL AT140 traneh
= Chech the condensate trap for a blackage
E13
E 14
E15 Irtermal camral Tailure = Fesst the contral. If problem resccuns, replace the MCHA
E 16
EIT
E18 MCBA supply sensor detacted temperabures in | - See possible causes for "b18° emor. Alsa, check safety limit for
excess of Z00°F for an extendad panod of ime | proper operation.
MCEA return sensor delected temparsiures in | . .
E excess of 200°F for an exlended period of tima Fot possible cases for L1 emror
g2g | Edeweris not running when it should or fan :II'“”?Im'-l:lpnlif:;wm”mﬂlw
spead aignal not baing datectad by MCBA « Dafectiva fan
E20 | Blower tan apeed has nol returmed o zeea rpm | ﬂmﬁi{;?md hamees
E31 | Shorted supply temperature sensce b h,'"” supply sensor wiring
E32 | Shored return lemperature sensor “EEI Irem: Hidm{"-m";_lif:i;:dmr;:m Sansar wiring
E35 | Flue gas temperature sensar short cireuil ME'“ mﬂn:ﬂdlrad;ﬁ:mp el Sl
- = Loose or miswired supply sensor wiring
E 36 Supply waber lemperalure sensof circuit open | Dafeciive supply sensar
E 3r Return water termpearalure Sensor circuit apen :Lunln‘lnl mwmwm
Ea0 | Fiuegas temperature sensar circul open . Eﬁﬂ?':‘:ﬁ:g:ﬂﬂp SENSDT Winng
E 44 Intarmal cortred failuns = Reaszat the contral. f problem rescours, raplace the MCBS.
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X1V Parts

The following parts may be obtained from any Crown distributor. Te find the closest Crown distributor, consalt the
area Crown representabive or the factory at:

Crown Boiler Co.
Customer Service
PO Box 14515

Philadelphia, PA 19134
www crownboiler com
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PARTS LIST

KEY DESCRIPTICN e Sl
J CROWN CROWM CROWM
BAET # QUANTITY BART & SUANTITY EART & QOUANTITY
1 Hayon 2 'Wimd o SO0 1 20073 1 G007 1
2 Consola 2R 1 28033 1 24033 1
3 AME x 12 Slic Pin 2200 2 50200 2 23100 4
L] Hylan Sgacer, #10 5 0,125 2212 z ZA2Z 2 230212 Z
o Graphic Croarlay Mambrang For Display S0 1 S 1 FROCG] 1
L Graphics Cuvarlay Mousting Plabe 240350 1 Fa)350 1 240550 1
7 Cisplay Board 380500 1 01810 1 A50 50 1
A Zinc: Plated Brass Spacer SE0054 4 EE005 4 SE0054 4
k] BE2 Lock Mut GO T 0k 4 = il ot 4 SOOT0E 4
il Blase 240435 i 280437 1 2407 i
11 Bagsa Frant Pamal 240415 1 F2AHAS 1 240415 1
12 Lavaling Fook FO7AZ 4 SO0T4Z 4 POOT4A2 4
13 164-20 ¢ 12 Saif Tapgoing Screw SO0 00 &£ 00100 43 S0000 42
14 Uppar Door Gasket 2487374 1 240874 1 24T 1
15 Uppar Door 2417355 1 280085 1 4TRSS 1
16 Crowir1 Aluminuem Name plaks B8-004 1 =00 1 S8-004 1
17 F10 x 34" Haw Wk Ha Semaw P05 10 BO-D54 10 W-054 0
18 Carirel Aaiaga Daar 240337 1 280332 1 240532 1
194 Latch SM Cam SII2DE 2 230205 P 230005 F
190 Emniht Cami 2208 2 FR020E 2 2T x
20 4"y N 50 pui Reled Vake BE0400 1 BE.040 i G5-040 1
21 Al x 2 Mipphs BEN0E2 1 CEE2 1 BEO0E2 1
22 Spply Qullal Sdapbar Pigss BEOTI0 1 S0 1 PEOT2D 1
23 Hytira Lol Modial 1100 Proks LWCO 450600 1 A5 1 AEDEDN] 1
24 Ratum Dutket Adagrhar Fipa RO 1 2507 1 80721 1
25 Aid” Boilar Drain Valve 95041 1 B0 1 1 H3-041 1
2 2° oo En:huplrg vi! ECIPM Gaskat BEOT 20 ] EeS T G 2 BEOT2E s
27 2.3757 1D Wired Gromimed 2ACE]AS z ZaB0ES 2 2aDE0A5 Z
28 A Irkaka Collar 240510 1 a0 1 240511 1
29 Wanl A plar Z40453 1 AT 1 240517 1
30 Want Adapher Gaskad SA0516 1 Za0518 1 240518 1
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PARTS LIST

BWWC300 BWC3aE BWCA25
KEY DESCRIPTION CROAN CROAN CROAWH
PART # QUANTITY PART # QUANTITY PART # QUANTITY

M haplay Hamess Saal 240520 2 2400520 2 24005320 2
a2 'ﬂill.IE'B M0 1 230100 1 230100 1
3 Tast Part Plug S00740 1 G070 1 00740 1
34 B0 % 102 Truss Head Sheal Melal Screw go0120 17 S00120 17 So0120 17
354 Drawy Keepar 230204 2 230204 2 230204 2
358 Dvawy Latch 2301202 2 SHANE 2 23202 2
350 178" Aluminum Fog Rivet B-058 [ B0-058 [ B-0658 [
A6 Top Front Fanal 2405 1 2401 1 24051 1
av Top Rear Panel 2405325 1 240327 1 2403F27 1
iz} Tap Front & Rear Gasked 240573 2 240573 2 240373 2
a8 Tap Sde Gaskel 240370 1 240330 1 240Z30 1
404 Left Side Panal 2403015 1 2403017 1 2403017 1
408 Fllghl; Lide Panal 24005 i 2403007 i 2403007 i
4 Faar Pamal 24007 1 24007 1 240507 1
42 Shutter Bushing for 75" Hole QB[S0 2 SR-050 2 oR-050 2
43 Condemsate Trap Sa8ked 240005 1 240005 1 240005 1
44 MG w40 Hex Sackel Sl Seraw 230840 4 230840 4 230840 4
45 MG Semated Hex Flange MNut 20073 4 20073 4 2007 4
46 Bottom Panal 24085 1 240557 L 24087 1
47 2.5 Vinyl Plug S00E40 i S00E40 1 G00E40 1
A6 Partiion 240405 1 240405 1 240405 1
48 Daar Catbeh 240410 1 240410 1 240410 1
a0 Insspection Por Window 280035 1 280035 1 280035 1
51 #10 x 1.2 shaet metal sorew Bl-212 g B0-212 10 -2 10
52 172 Conduit Coupling SE00 1 SO0 1 00 1
83 4 ¥ 4 J-Bax OE-[55 1 oA-055 1 oa-0a5 1
54 112 Baox Adapher SEOD22 i SE0022 1 QEO022 1
a5 A0WA Tranafarmer ATr20 35-Z100 1 35-Z2100 1 35-Z100 1
a6 #10 Timnerman Clip 200727 2 200727 b 200727 s
57 Control Chassis Top & Bottom Gasket 2407584 2 240534 2 240734 2
58 Cantrol Chassis Side Gasket 2407536 2 240535 2 240735 2
50 Candensate Trap Tail Pieca 240058 1 240056 1 2400568 1
80 Condensabe Trap Mut 240638 2 240838 2 240838 2
a1 FRubber Gashel 240837 2 240897 2 240837 2
62 Condensate Trap Assambly [200mm) 2941120 1 241120 1 240120 1
R Tappad Plug 240550 1 240550 1 240550 1
A4 Rubber Ferule 2405998 1 240598 1 240998 1
A5 Compression Nut 240599 1 240899 1 240959 1
==} 90" Hose Bark 240555 1 240555 1 240555 1
=T} Clamp 240557 2 240557 P 240557 2
=1} Wented Dust Cap 240530 1 240530 1 240630 1
G 102° 1.0, Clear Pedy Tubing 240580 25FT 240560 IFT 240860 IFT
70 Carrugated Trap Tubing 240008 25FT 240008 aFT 240008 3FT
71 Caniral Chassis 240331 1 240331 1 240331 1
T2 Mylan Cable Clamp BEONI0 = BEO030 3 BE0030 5
v Faslstor Clamp 312" Dia SE00E0 1 SE00a0 P SE00a0 2
74 12 Pale Terminal Block SE00EE 1 SE00EE 1 SE00GEE 1
75 Bodar Control Modula (MCBA) 5243001 1 5243840 L A5244351) L
TE S0WA Transfarmer AT2504 SO0 i 000 1 3SB0E00 1
7T -0 x 172" Shatted H.AWH. Type F Somaw BOO47T0 3 200470 3 200470 a
k= #6-32 % 1" HAW.H. Screw Type F Soneny 20072 3 2002 ) 200712 d
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PARTS LIST

B30 BC e BRC 425

KEY DESCRIPTION CROWH

o | cussmy [ CROMN | quasmry [ RO
i M5« 25mm;, S2ud SO0002 4
i I w A0mm, S2ud GO0 4 BT
[ Cambustion Blovesr Flurgu Ganket 24000 1 240531 1 240531 1
Bl Cambaietion Al Bleeas 240000 1 240003 1 Fa003 1
B2 MZ, Mylock Hax Nut S00003 4
B2 ME, Mylock Hax Nut SO00E0 -] SO D050 -]
[ex] 10-%2 = 178 |10 Mose Bark a2 1 - z23 1 B2 1
S Fan Inls Black 240105 1 24007 1 24007 1
ES 5 ey PEOOGS 4
[ 47 Smen Sheel Fan Sdaptar Plale JR0TIE 1
Br M5 w 258mm Flat Hd Screas S0073IE 2 = Er F SO0 z
=] 15mim Swirlplate {Black) FS0TIGE 1 RTHEE 1 0T EES 1
[ M4 x 10mm FH Machine Sorew SOOO0E 4 S04 4 BI04 4
B, Injesctar Flaks Fo0T 348 1 FATIAE 1 0T 48 1
HE 1.5 % 17mm Q-Ring SR0TIE 1 FITIE 1 0T 1
o90C & Sdmm Oniflcs I503IEE 1 2507360 1 2507355 1
21 M4 ¥ 30mim Posl-gdnve Hod Soravs I50353 3 2507363 3 25007353 3
B GE-WHDO 057 Gas Vake FS0TIE0 1 BT IE0 1 0TRSO 1
5] Prassure Switch Mourting Bracket 240336 1 240338 1 240338 1
] WS % Bren Philips Head Serew 0TI 3 BT 3 0TI 3
¥ Harrmally Clasad Pragaurs Swilch 240051 1 240051 1 FE00E 1
o5 FMarmally Cpan Frassura Svalch 240050 1 240050 1 240050 1
&7 125 1D = 2807040 Sikcone Tubing 14-008 i FT 14-008 i FT 14-008 i FT
=] 1257 1D = 2807040 Sikcone Tubing 14-008 2.5FT 14-008 2AFT 14-008 2AFT
o e w Clase Migpls a5-105 i E5-105 i 2E-105 i
100 1" % 3 90" Rodusng Elaw FEONE 1 #5018 1 #5018 1
il 1" 10 % 1° NPT CEAT Adapler 230710 2 230710 2 T 2
102 127 17 Yallow Coaded C33T, Mut by Mut 230708 1 23008 i 230048 1
103 17 50" Elbaw 980150 1 5090 i S5030 1
104 1* Gas Line Adapier Plate Assembly 240505 1 24007 1 2a0E07 1
105 Gasket Bot' Fan Adapter Plate & Bumer Hood 1 1
108 RGATS Te AHT Fan Adaplar Plale 1 1
07 10w EDPN Gaskal 1 1
108 WS 5 20w Flal Haad Soraw
103 10mir Flat Wiashar
110 4 3 110mmi D Bura-k O-Ring
111 M Leckwashar
112 Gasket Ball Swirl Plale & Fan Inlel Block
113 RGITS Fam Adaplar Plals
114 MA ¥ 258mm Hax Haad Soraw
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PARTS LIST

BrC 300 BTG B2 5
KEY CESCRIPTION CROWH
oy | quanmry [ SRS quanmimy | SROM | quasmry
118 Hipple, Pressura Mu:urrg. G1E 24010 1 240810 1 24010 1
117 ME 1.0, Caplive Waaker Hox Mul 240805 L] 240805 12 240805 12
118 Burmar Haod 240053 1 24007 1 240070 1
119 Euirmr A DiglriEuler Flale 240058 1 240078 1 24007R 1
120 4.2 v 95mim, Pam Haad Soresy 240815 B 240915 -] 240815 8
121 Bumar Hood Seal 240052 1 240072 1 240072 1
122 Bumar 240055 1 240075 1 240075 1
123 WG 1.0 x 35mm, 55 Hex Socoed Sat Soee 240085 10 2a0EE5 12 240085 12
174 Sight Glass Gasksd, Sem 240652 2 2A0EE2 2 240652 2
135 Sight Glags 240650 1 A0S0 1 240650 1
138 Sighl Glass Hoeldar 240651 1 240951 1 240651 1
137 W g 07 x 13w, Philips Pan Haad Mach. Scnaw 240625 Z 2ADEES 2 240625 2
138 ME & 1.0 x 20ewm. 55 Ha Sockosd Sal Saraw 2406551 :] 24051 a 2406551 L]
129 Inspactan Covar Gasket, EOPN, Pumchsd 240 TE 1 2A0E S 1 240 TE 1
130 Inspection Cover Plate w 1|'E‘Gm.||:|lni 24285 1 24055 1 24285 1
13 WG x 1.0, Lock Washer 24082 5] a2 5] 24082 L]
1352 WG 1.0, Ntack Hax Nut 240088 5] 2aEEh 5] 240088 L]
133 Flaal Swilch 240060 1 2400E] 1 240060 1
134 10 148" 1D Tl Canrsgar 240080 1 2A00E] 1 240080 1
135 EDPM Haadar Gaskal A0 10 AR 14 2400200 14
135 1/2"HFT Flush Mount Hax Sockef Phug S50EE0D F3 5000 4 SE2G00D ]
157 Supply Manitold 240255 1 240257 1 240257 1
135 Reeburm Manifold 240245 1 240247 1 240247 1
13 ‘Wialer Manifald Maounting Plate 210235 z 2a0ZIT 2 240237 2
140 ME & 1.0 x 75w, Hay Haad Scraw 24050 an 240 ) 24050 28
141 SEnsOr 24000132 3 2400132 3 24000132 3
142 Reburm Manifold P BEOT2E i B50T2E i BEOT25 i
145 Supply Manifold Pipe BEOT22 i B50T24 i BEO724 i
1dd Exkaust Pipe Lip Fing Seal 240045 i 240078 i 24007 % i
145 Md x 0T, Haw Hud, HP 240621 2 240521 2 240621 2
145 ignitkan Elacirode 240007 1 240007 1 240007 i
147 ignitkan Elcirode SGasked 240011 1 240011 1 240011 i
145 M4 A7 x 30, 55 Hex Sockoed Sot Sorow 240620 2 240620 2 240620 2
148 Zage Preasise Filling 23 1 23 1 23 1
150 12" Male & Fernals X Fermals Tae D508 1 B0 1 D508 1
151 Fawiige Sanaar 1l 230104 1 204 1 230104 1
182 Gauge Cap Tuba Clamp 230103 1 23003 1 230103 1
153 B ¢ 104 Hox FI.-m:Iu:'nE Bushing a5-048% 1 S5-046 1 S5-045% 1
154 High Limi 0124 i G024 1 0124 1
155 AHEM X1 Harness DE02a04 1 BE0Za04 1 BEC2A04 1
158 AHEM Tache Harmass PE0ZA02 1 PE0T402 1 PEOZANT 1
157 Pigtall Harnass S50Za0" 1 S50a0s 1 SEO2A0T 1
1589 Wiodat Jurmpsar 9507413 1 9507413 1 SE024137 1
154 AHET X2 Harnpss 0450 1 0450 1 SET2450 1
1150 AHET Display Hamoss 0451 1 BE0ra51 1 BHT2451 1
151 AHET Dungs Gas Valve Hamess Bf0Z452 1 Elr452 1 BET2452 1
162 AHST KHEA Harmesa DE02453 1 BE0Z453 1 BEIZASS 1
163 AHST Igniliom Hamass PEHIZ A5 1 PEITA54 1 PEOZASH 1
164 AHST Ling Vokage Blowar Hamess & ignibiom Gnd 9502455 1 9507455 1 SEZ5S 1
165 AHE'T SanGor Hameass 9502456 1 9507456 1 SEZ456 1
1055 AHET Limit Hamass 02457 1 BE0457 1 SET245T 1
167 AHST Presaune Sailch Jumper BE02458 1 BE0Z458 1 BEIZA5E 1
Mol Shovwn | Tacs 002 FEO162 1 a2 1 FEO162 1
Mol Shown | Gas Tock HE0E0E 1 SIS 1 HE0E0E 1
Hel Shoven | B4 ¢ 30mm Maching Scraw (Far gas valse harmess) ST 1 T2 1 AROT T 1
Mot Shoven Cundoor Sansar 2400232 1 240032 1 2400232 1
Hict Shoven A8 Fuss SE0004 1 S50004 1 SE0004 1
Mot Shown | SA Fusa SEOO05 1 0005 1 SEOO05 1
Mot Shoven | 6 Mylan Wire Ties H7-0aD 13 E7-0E 15 B7-080 15
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Appendix A: Boiler Operating Parameters
A. Overview

All BWC Senies boilers are equipped with a microprocessor-based Honeywell control medule called a * MCBA™, Ths
control manages all boiler functions including flame supervision and modulation. A total of 46 ficld adjustable param-
gters are stored in the memory of this control. These parameters determine the exact operation of the MCBA under differ-
ent conditions.

Crown has tned to program parameters into the MCBA at the faciory that will resalt in satisfactory operabion under
most conditions. Becavse all svstems are different, however, there are a few situations where boiler operation may be
enhanced bv adjusting a few of these parameters in the field, This section describes the parameters that may be changed
and the method for changing them.

Parameters are numbered from “17 to “42-27, Parameters 1-4 are secessible by anvone. Parameters 3 through 42-2
may only be accessed by entering an access code. Parameters may be changed by cither of two methods:

1) Using the kevpad on the boiler
21 Using the GCI PC Interface Kit (PN 249905) available from Crown Boiler Company.

In addition to being used to change parameters, both the keyv pad and the GCI Interface can be wsed to obtain informa-
tion aboul the boiler’s current status and operating history. For more information on the use of the GCT PC interface refer
to the imstructions suppled with the ki

WARNING

IMPROPER SETTING OF PARAMETERS CAN CAUSE UNRELIABLE OR UNSAFE OPERATION,
RESULTING IN PROPERTY DAMAGE, PERSONAL INJURY, OR LOSS OF LIFE;

+« CHANGING PARAMETERS SHOULD ONLY BE ATTEMPTED BY A PROFESSIONAL HEATING
SERVICE TECHNICIAN.

« DO NOT CHAMNGE ANY PARAMETERS NOT DESCRIBED IN THIS MANUAL WITHOUT FIRST
CORNSULTING THE FACTORY,

« BEFORE MAKING CHAMGES, IT [5 EECOMMENDED THAT IMITIAL VALUES OF PARAMETERS
BE RECORDED 50 THAT THEY CAN BE RESTORED IF OPERATION OF THE BOILER 15 NOT A&
ANTICIEATED,

« AFTER CHAMNGING AMY PARAMETERS, CAREFULLY COMFIEM PROPER BOILER OPERATION
BEFORE LEAVING THE INSTALLATIOMN SITE.

B. Entering the Access Code

Mote: If access (o only Parameters 1-4 15 desired vou do not need to enifer the access code. Skip to Section ().

1} With the boiler runming, togele the Mode key until vou reach the (STBY) Standby mode.

2) Depress and hold the Step kev and then quickly depress and hold the Mode key for 2 — 5 seconds until the display
reads (CODE). Release the Mode kev, then the Step kev, The display should show a "C7 followed by a random bwo digit

number.

3) Use the + or — kevs to scroll to the number (03,

4} Press the Store key momentarily and watch for the display to blink twice. I the access code has been successfully
entercd, the menu tree will be expanded to include the ttems shown inside the dashed lines in Figure A1 1. Aceess to

parameters 5 - 42 will be possible by following the instructions in Section C. After 15 minutes have passed without any
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kevs being pressed, access to the expanded menu will end and the access code will need to be reenterad 1o regain access
(o parameters 5-42.

C. Changing Parameters

11 Toggle the Mode key until vou reach (PARA) Parametcr mode.
2) Press the Step key to seroll through the parameters until vou reach the desired parameier number,
31 Use the + or — kev to scroll o the desired paramcior sctting.

4} Press the Store key momentarily and watch for the display to blink once. The parameter setting has now stored its
new value.

5) When using the kevpad, all parameters show up on the boiler display as two-digit numbers, This creates the following
special sifuations:

a) Two parameters are required to define some of the fan speeds. For example, the maximum CH fan speed is
defined by Parameters 13 and 14; Parameter 13 defines the “thousands™ and “hundreds™ places and Parameter 14
defines the “tens™ and “ones” places. The ignition fan specd 15 onby adjustable in increments of hundreds, so only
one parameter {19 15 required to define it

b} In some cases one two digit number defines two separate parameters. For example, if Parameter 34 15 viewed on
the boiler display, the “tens place™ 15 Parameter 34-1 {default value is 0) and the “ones place™ 15 Parameter 34-2 (de-
fault value is also 1), As viewed on the boiler display, the factory set Parameter 34 will therefore appear as “t0", If
Parameter 34-2 is changed to accept a 0=10% D reading from an AM-4 (see Section D), Parameter 34 will then read
“(47 as viewed on the boiler display.
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FIGURE A.1: EXPANDED MENU TREE
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FIGURE A.1: EXPANDED MENU TREE
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D. Field Adjustable Parameters

Table A2 15 a list of the parameters that can be adjusted in the ficld. Althowgh it is physically possible to ad just
all of these parameters, the parameters that are shaded gray should not need to be adjusted in the field, In the
event that theze paramebers are changed by accident, they mav be restored to their original factory values by referning
(o Table A5,

1} Adjusting the target boiler supphy temperature when responding to call from an indircct water heater - The defanlt
I'WH target supply femperature 15 130°F, Since most indirect waler heaters have ratings based on 130°F boiler supply
temperature, it shonld rarely be necessary to adjust this parameter,

2) Changing the boiler water resel curve - When an outdoor temperature sengor is connected to a BWC Series boiler,
the MCBA will adjust the target boiler supply temperature based on outdoor temperature when the bodler 15 respond-

ing to a call for central heat. Figure A2 15 a graph showing the target boiler supply temperature as a funclion of out-
door temperature. The curve shown in Figure A2 s that obtained with the factory set parameters. The shape of this
curve may be changed by changing Parameters 4, 5, 6, and 7 as shown in Figure A2,

If the ouidoor sensor is nol connected o the boiler, the target supply temperature is alwavs defined by Parameter 4
when the boiler is responding to a call Por central heat, regardless of the cuidoor temperature, In this case, the seilings
of Parameters 3, 6, and 7 are meaningless.

31 Allowing the boiler to accept an input from an AM-4 module - In some apphicabons (particularly muliiple boiler
installations ) it may be desirable to allow an extemal control to directhy manage modulation of the bailer, The control
supplied with this boiler permits the BWC to be modulated wsing a (-10VDC signal supplied by an external control,
Inn order for the bodler to aceept the B-10%DC signal, Parameter 34-2 must be changed from 07 (“"Room Thermo-
stal™) to 27 C0=10% Capacity™). Once this parameter 15 changed. the boler will ignore any call from a thermosial
connecied across terminals | and 2 on the boder. Tewill continne to respond to calls from the indirect water heater
thermostat.

o
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Figure A.2 Adjusting Boiler Water Reset curve
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Table A.3: Parameter Descriptions

PAR
DESCRIPTION FURPOSE
Factomy setdn | H°F, This value plus 46°F eqanls the target sapply water tempernbare when
b boiber respomds boa call From the indirect water bester thermossat. With 134°F factory
seiting, larget supply lemperature is 180°F when bailer is responding toa call for IRW.

Maximumm target mapply wader lemperatare when boiler is responding o a call for central
heating, When the outdoor air senser is conmected, this is the magimum supply waber
tesnparatine o the st curve (see Figune 1.2). Mot Settings higher than 180°F ingnsse the
risk of naisance safety limit activation (k1% errors). Foctory set to [R0°F,

e ‘r‘u'hm the owidoor sasor i3 commected, 1ol 15 the mimmam supply waler lemperature (e
_ oot CH Mode re 1.2, Factory set o 100°F,
- Duhiuu'pu'rlh.rru.ltl.dh:«l-u-w wi::T ;IEFI:Iﬂﬂﬂ' will n-|:-lle at the mmaanum tnrgst supy
T4 s Outdocr temperature al and shove which the boiler 1.'|-'|'|I1:|:|crul:|'.|ll the mminaum target supply
water femperatire (11 o). See Figure |2, Faoton st fo 60°F.

Thop CH Mode

2 b call for DHW

This purmmeter determines what device initinkes a call for heat. The foctory setting is "0
{“Room Thermostat” when selected using Gasaom ), 17 @ A4 module iz nsed for exiemnal
madulation, this parameder is changed 1o "2 {"0- 10% Analog on AM-4: Copacaly” when
using Crascom), When this parameter is set 1o "2", it ignares any eall for heat from &
thwrmeostat conmectad we the boiler and instead responds w0 0- 10V spnal conpected o the
AM-4 {also see AM-4 mstructions).

CH Type (2nd digin




4) Maximum Input when Responding to a Call for DHW - Parameters 15/16 define the maximum fan speed (and
therefore the maximum firing rate) when the boiler is responding (o a call For heat from the DHW thermostat.
Parameier 15 defines the “thousands™ and “hundreds™ places of this fan specd and Parameter 16 defines the “iens”
and “ones” places. For example, if Parameter 15 is set o 42" and Parameter 16 is set to “517, the maximum fan
speed when responding to a call for DHW will ba 4251 EFM.

The maximum DHW fan speed is faciory sct below the maximum central heating fan specd so as o permit the
use of smaller sized piping and pumps (see Table 8.9). IT adequate boiler water flow is provided through the indi-
rect waler heater loop, the DHW maximum firing rate can be set (o Tull input (defined by parameters 13/14).

Although Parameters 2 and 3 should be left at the factory settings of “OMN", it is relatively gasy to change them
by accident (pushing and holding the ™+ or "= kev while the boder is in standby mode will change them), IT the
boiler does not respond to a call from one or both thermostats, verify that Parameters 2 and 3 are both “0M™.

E. Communication, Fan Speed and Error Modes

In addition to providing access to all ficld adjustable parameters, entenng the access code also provides access to
three additional mode menus using the boiler kevpad. These are shown m Figure A 1;

1t Commumication Mode - This mode does not currently have any function,

21 Fan Speed Mode - Allows the user o view the blower fan speed (firing raie is determined by fan speed).

3} Error Mode - Pressing STEP while in Error mode allows the user to view the last lockout error code that has
occurred along with 5 other values which display the boiler status at the time of the last eror. See Table A4,

Table A.4: Error Mode Values

Step # | Value
1 Lockout Error Code
Baoiler Status Code (See Table 11.3)
Supply Water Temperature
Return Water lemperature
DHW Temperature
Outdoor Temperature
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Table A.5: Factory Parameter Settings BWC300, 399 & 425

DESCRIPTION -
_BWC3IN |
1| Tiset DHW

|4 | TlopCHMode | i8¢ | 180 | 180
| 5 | TifootCHMode | 130 | 130 | 130 |
|6 | Tdminmem 000 | 0 ] 0o | 0
7 ] Tdmawimum | 60 ] 60 ] 60

15/16* | Maximum fanspee 3230

0 (Room Thermostar)

* Farst parameter defires "Thousands” and "Himdreds®™ places. Second parameter defines "Tens”
and "Omes" places
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Appendix B: COMPONENT TEST PROCEDURES

A, Flame Signal Check

The flame signal can be checked between terminal number @ on the low voltage terminal stnp and ground. A good
signal reading should be 6 VDT or greater.

If the signal is lower than & VDC, check the continuity of the ground wire between the ignitor and the junction box.
If the ground wire is suspect, replace the ground wirg,

If the ground wire 15 in good condition, remove the ignitor and mspect the ceramic insulator for cracks. If none
are found, clean off any oxide deposits which formed on the electrode. 1 the insulator is cracked or the electrode
can nod be properly cleanad. replace the ignitor. When replacing the ignitor be sure to replace the ignitor gasket as
well.

4) Other problems that can cause a low flame signal include:;

* An improperly adjusted throttle (confirm that the C02 is within the limits shown in the installation manual).

= Fouling of the bumer {remove the bumer and clean with compressed air).

* Low inlet gas pressure (verify that gas pressure is within the limits shown on the rating plate).

» Grounded 24VAC or sensor wiring (this problem will result in no flame voltage reading, but will normally not result

in an EO2 crror becausc there is still adequate flame current),

B. NTC Temperature Sensors

1) The supply, retumn, flue, and ontdoor reset sensors used on the BWC are of the resistance type.

2) The Table B.1 shows the range of resistance values for these sensors at vanous emperatures.

3.

To check a sensor, immerse it in an ice bath and read the resistant using an ohmmeter. Compare the measured resiz-
tance value against the value found in Table B.1 at 32°F The measured value should fall within the range shown in
Table B.1. If not replace the sensor,

Check the sensor at 212°F. This time immerse the sensor inte a container of boiling water. Compare the measured
resistance value against the value found in Table B.1 at 212°F. The measured value should fall within the range
shown in Table B.1. If not replace the sensor.

Check the sensor at room temperature, Compare the measured resistance value against the value found in Table
B_1 for vour room temperature. The measured value should fall within the range shown in Table B.1. I not,
replace the sensor.



Table B.1: NTC Sensor Resistance

Sensor Resistance Values

Temperature [*F)

Minimum Yalue

Mominal Value

Maximum Value

[Ohms) (Ohms) [Ohms)
] 82504 BETET arEv
] T1858 TEAMO 24553
10 B2144 &7449 T2TE5
15 S3074 7443 G1814
20 AB557 o262 23005
25 A0GE0 43770 AEEE0
30 5G5S 3E312 4050
Az 3830 36129 38540
K AN 33622 J5ET4
40 e X 28443 31340
45 25T 26024 2TEFD
S0 21422 22804 24187
55 19107 203N 21454
B 166887 17008 18425
=] 12073 15548 16EZS
Ga 13681 14773 15586
T 13407 14167 14808
[] 11870 12616 132682
a 10710 11268 11828
=] T 10048 10524
20 BE11 S0 Q441
25 689 054 B4049
100 G085 T2T5 THA5
105 §2508 B525 G704
110 o6Ge 2E80 6129
115 2118 5319 2218
120 4538 4810 4984
125 4208 4350 4510
130 3615 3945 4074
135 3479 g n) | 303
140 A156 B s 3350
145 2880 2574 a0av
150 2617 2705 2793
155 2301 2475 25548
180 2181 2261 2340
165 1883 2055 2146
170 16825 1858 1971
175 16710 1738 18048
160 15148 1600 1682
185 1406 147 1528
180 1287 1355 1414
195 1182 1247 1302
200 1100 1153 1205
205 1014 1064 1114
210 937 De4 1032
212 S0 852 =,
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Appendix C: Special Requirements For Side-Wall Vented Appliances

In The Commonwealth of Massachusetts

IMPORTANT

The Commonwealth of Massschusctts requires compliomee with regulabion 248 CMRE 400 and 5,00 for
installation of side-wall venied gas apphiances as follows:

{a) For all side wall horizonially vented gos fucled equipment mstalled in every dwelling, building or structure used
in whaole or in part for residential purposes, including those owned or operated by the Commonwealth and where the
side wall exhaust vent termination is less than seven (7) feet above finished grade in the area of the venting, includ-
ing but not limited to decks and porches. the following requirements shall be satisfied:

. INSTALLATION OF CARBON MONOXIDE DETECTORS. At the time of installation of the side wall horizon-
tal venied gas fueled equpment, the mstalling plumber or gasfitter shall observe that a hard wired carbon monoxade
detector with an alarm and batiory back-up 15 installed on the floor level where the gas cqguipment is to be insialled.
Iin addition. the installing plumber or gasfitter shall obzerve that a babiery operated or hard wired carbon monoxide
detector with an alarm i5 installed on cach additional level of the dwelling, buillding or structure served by the side
wall honzontal vented gas fucled cguipment. It shall be the responsibility of the property owner to secure the ser-
vices of qualified licenzed professionals for the installation of hard wired carbon monoxide detectors.

& In the eveni that the side wall honzontally vented zas fucled equipment 15 installed in a crawl space or an
altig, the hard wired carbon monoxide detector with alarm and battery back-up may be installed on the next
adjacent Hoor level.

b. In the event that the requiremenis of this subdivision can not be met at the ime of completion of mstallation,
the owner shall have a period of thiny {30) davs o comply with the above requirements;, provided, however,
that during said thirty (30) dav period, a battery operafed carbon monoxide dedecior with an alarm shall be
installed.

2.APPROVED CARBOM MOMNOXIDE DETECTORS. Each carbon monoxide detector as required in accordance
with the above provisions shall comply with NFPA 720 and be ANSITIL 2034 lisicd and [AS certified.

3. SIGNAGE. A metal or plastic wdentification plate shall be permanenily mounted to the exterior of the bulding ot
a mimimum height of cight (8) foet above grade directhy in hing with the exhanst vent termanal for the horzontal by
veinbed gas fueled heating appliance or equipment. The sign shall read, in pring size no less than one-half {1/2) inch
in size, GAS VENT DMEECTLY BELOW. KEEP CLEAR OF ALL OBSTRUCTIONS™.

4. INSPECTION. The state or local gas inspecior of the side wall horzontally vented gas fueled equipment shall

not approve the installation unless, upon inspection. the inspector observes carbon monoxide detectors and signage
installed in accordance with the provisions of 248 CME 5.08(21a)l through 4.

(b} EXEMPTIONS: The following equipment s exempt from 248 CME 3.08(2)a)l through 4

I. The equipment listed in Chapter 10 entitled “Equipment Mot Required To Be Vented™ in the most current edi-
tion of MFPA 34 as adopted by the Board: and

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

{c) MANUFACTURER REQUIREMENTS - GAS EQUIPMENT VENTING SYSTEM PROVIDED, When the
manufscturer of Product Approved side wall horizontally vented gas equpment provides a venting svstem design or
venting system componcnis with the equipment, the imsiructions provided by the manufacturer for installation of the
equipment and the venting system shall include:




1. Detaibed instructions for the installation of the venting svatem design or the venting syvslem components, and
2. A complete paris list for the venting system design or venting svstem.

(dy MANUFACTURER EEQUIEEMENTS - GAS EQUIPMENT VENTING 5YSTEM NOT PROVIDED. When
the manufaciurer of a Product Approved side wall horizontally vented gas fucled cquipment docs not provide the
parts for venting the flue oases, but identifics “special venting syvsiems”, the following requiremenis shall be satis
fied by the manufacturer:

1. The referenced “special venting svstem”™ instructions shall be included with the appliance or equipment
installation instructions: and

2. The “special venling svsiems™ shall be Product Approved by the Board, and the instructions for that svstem
shall include a parts hist and detailed mstallabion nstructions.

(e} A copy of all installation instructions for all Product Approved side wall horizontally vented gas fucled equip-
ment, all veniing mstructions, all parts hisis for venting instructions, and/or all venting design instruciions shall
remun with the applisnce or equipment at the completion of the installation,

CR®WN
Boiler Co.

Manufacturer of Hydrome Heating Products
PO Box 14818 3633 1. Street
Philadelphia, PA 19134

Tel: (215) 535-8900 « Fax: (215) 535-9736 » www.crownboiler.com

FH: 98008 Rew. £
EWC - 04D
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