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INSTALLATION &

s WATER HEATER
300,000 - 750,000 BTU MODELS
9 HOT WATER SUPPLY BOILER
T 300,000 - 2,070,000 BTU MODELS 2

SERVICE MANUAL

Installation and service must be performed by a qualified
service installer, service agency or the gas supplier.

WARRANTY

Factory warranty (shipped with umt) does not apply to units
improperly installed or improperly operated.

Experience has shown that improper installation or system

design, rather than faulty equipment, is the cause of most
operating problems:

' 1. Excessive water hardness causing a lime build-up in the

copper tube is not the fault of the equipment and is not
covered under the manufacturer's warranty. (See Appli-
cation Instructions).

2. Excessive pitting and erosion on the inside of the cop-
per tube may be caused by too much water velocity
through the tubes and is not covered by the manufac-
turer's warranty. (See Application Instructions for
proper pump performance).

SPECIAL INSTRUCTIONS TO OWNER
NOTE: Retain this manual for future reference.

This manual supplies information for the installation, op-
eration and servicing of the appliance. It is strongly rec-
ommended that this manual be reviewed completely before
proceeding with an installation.

WARNING: If the information in this manual is
not followed exactly, a fire or explosion may
result causing property damage, personal injury
or loss of life.

— Do not store or use gasoline or other flam
mable vapors and liquids in the vicinity of this
or any other appliance.

— WHAT TO DO IF YOU SMELL GAS
+ Do not try to light any appliance.

» Do not touch any electric switch; do not use
any phone in your building. '

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

« If you cannot reach your gas supplier, call the
fire department.

—Installation and service must be performed by
a qualified installer, service agency or the gas

WARNING: IMPROPER INSTALLATION, ADJUST-
MENT, ALTERATION, SERVICE OR MAINTENANCE
CAN CAUSE INJURY. OR PROPERTY DAMAGE. RE-
FER TO THIS MANUAL. FOR ASSISTANCE OR ADDI-
TIONAL INFORMATION CONSULT A QUALIFIED IN-
STALLER, SERVICE AGENCY OR THE GAS SUP-
PLIER.

CHECKING EQUIPMENT

Upon receiving equipment, check for signs of shipping
damage. Pay particular attention to parts accompanying
the boiler which may show signs of being hit or otherwise
being mishandled. Verify total number of pieces shown on
packing slip with those actually received. In case there is
damage or a shortage, immediately notify carrier.

DO NOT USE THIS APPLIANCE IF ANY PART HAS
BEEN UNDER WATER. IMMEDIATELY CALL A
QUALIFIED SERVICE TECHNICIAN TO INSPECT
THE UNIT AND TO REPLACE ANY PART OF THE
CONTROL SYSTEM AND ANY GAS CONTROL
WHICH HAS BEEN UNDERWATER..

supplier.
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\ CODES

The equipment shall be installed in accordance with those 300,000 thru 750,000 BTU input units installed over 2

installation regulations in force in the local area where the combustible floor MUST use the Special Combustible Floor
installation is to be made. These shall be carefully followed Base. The unit must be centered on the base as show in
in all cases. Authorities having jurisdiction shall be con- Figure 1. The correct part number for the required base
sulted before installations are made. In the absence of such is noted on the rating plate of each unit and listed below.
requirements, the installation shall conform to the latest edi- COMBUSTIBLE FLOOR KITS
. tion of the Natjonal Fuel Gas Code, ANSI 7223.1. Where ' Table A
required by the authority having jurisdiction, the installation
must conform to American Society of Mechanical Engineers ‘f Tnput BTU/hr Kit Number j

Safety Code for Controls and Safety Devices for Automati-

cally Fired Boilers, No.(CSD-1). All boilers conform to the 300,000 CFK3300
latest edition of the ASME Boiler and Pressure Vessel Code, 400,000 CFK3301
Section 1V, Where required by the authotity having jurisdic- ]

tion, the installation must comply with the Canadian Asso- 500,000 CFK3302

-
ciation Code, CAN/CGA-B149.1 and/or B149.2 and or local 650,000 CFK3303
codes. .
LOCATION 750,000 CFK3304
These units are suitable for indoor or outdoor installation. 990,000 thru 2,070,000 BTU units installed overa combus-
Venting options and configurations are iltustrated in the vent- tible floor MUST be provided with 2 bage of hollow clay
ing section. tile or concrete blocks from 8" to 12" thick and extending
1. Locate the unit so that if water connections should leak, 24" beyond the sides. The blocks must be placed inline so
. water damage will not occur. When such locations cannot that the holes line up horizontally 1o provide a clear pas-
: be avoided, it is recommended thata suitable drain pan, -~ Sa8C¢ through the blocks. A 1/2" fire-proof millboard with
adequately drained, be installed under the unit. The pan a 20 gage sheet metal cover shall be provided over the block
‘must not restrict combustion ait flow. Under no circum- base. The unit must be centered on the base. This proce-
‘stances is the manufacturer to be held responsible for wa- dure should also be followed if electrical conduit runs
ter damage in connection with this unit, or any of its com- through the floor, and beneath the appliance. A field in-
ponents. _ stalled base must meet all local fire and safety code e~
5. Jndoor units roust be installed so that the ignition system quirements. , '
components are protected from water (dripping, spraying, 6. Outdoor models require the installation of an optional vent
rain, etc.) during appliance operation and service (circula- cap. Instructions for mounting the vent cap are included
tor replacement, control replacement, efc.). in the venting section. Outdoor models have special loca-
3. The appliance must be placed ona level, non-combustible tion and clearance requirements. These are specifically
floor. Concrete ovet wood is not considered non-combus- addressed in the venting section under outdoor installa-
tible. tion, A windproof cabinet protects the unit from weather.
4. The appliance must not be installed on carpet. : )
5. Installation over @ combustible floor: Clearances from Combusﬁb]e Construcﬁon: ‘\
3 2 1
SPECIAL COMBUSTIBLE FLOOR BASE Right Side 3 |
\ e 3 (3 minimumfromj
FLUE OUTLET any surface) .
\ Left Side 3 (24"for service) 4}
\ - ALCOVE (30" for J
Tont ;
: service)
r Top 3" \
1




BURNER VIEWPORT FIG. 2
ELECTRICAL~
CONNECTION INLET
GAS INLET OUTLET FIG. 3

COMBUSTION AND VENTILATION AIR

Provisions for combustion and ventilation air must be in ac-
cordance with Section 5.3, Air for Combustion and Ventila-
tion, of the latest edition of the National Fuel Gas Code, ANSI
7223.1, in Canada, the latest edition of CGA Standard B149
InstallationCode for Gas Burning Appliances and Equipment,
or applicable provisions of the local building codes.

The equipment room MUST be provided with two openings
to assure adequate combustion air and proper ventilation.
1. If air is taken directly from outside the building:

a. Combustion air opening, one square inch per 2000
BTU input. This opening must be located near the
floor.

b. Ventilation air opening, one square inch per 2000
BTU input. This opening must be located near the
ceiling. )

2. If air is taken fromt another interior space: Each opening
specified above should have a net free area of one square
inch for each 1000 BTU of input.

CAUTION

Under no circumstances should the equipment room ever be
under 2 negative pressure. Particular care should be taken when
exhaust fans, compressors, air handling units, etc. may rob
air from the boiler. The combustion air supply must be com-
pletely free of any chemical fumes which may be corrosive to
the boiler. Common chemical fumes which must be avoided
are fluorocarbons and other halogenated compounds, most
commonly present as refrigerants or solvents, such as freon,
trichlorethylene, perchlorethylene, chlorine, etc. These chemi-
cals, when burned form acids which quickly attack the boiler
tubes, tube sheets, flue collectors, and the boiler stack. The
result is improper combustion and premature boiler failures.

NOTE: This unit may be installed with an optional venting
system which uses a make-up air duct to draw combustion air
directly from outdoors. (See DirectAire Venting Systems).

VENTING

Vent instatlations for connection to gas vents or chimneys must
be in accordance with Part 7, "Venting of Equipment,” of the
latest edition of the National Fuel Gas Code, ANSI Z223.1, in
Canada, the latest edition of CGA Standard B 149 Installation
Code for Gas Burning Appliances and Equipment, or apph-
cable provisions of the local building codes.

Adequate combustion and ventilation air must be supplied to
the mechanical room in accordance with the latest edition of
the National Fuel Gas Code, ANSI Z223.1, in Canada, the
latest edition of CGA Standard B149 Installation Code for
Gas Burning Appliances and Equipment, or applicable provi-
sions of the local building codes.

The distance of the vent terminal from adjacent buildings,
windows that open and building openings MUST comply with
the latest edition of the National Fuel Gas Code, ANSI 2223.1,
in Canada, the latest edition of CGA Standard B149 [nstalla-
tion Code for Gas Burning Appliances and Equipment.

Vent connection is made directly to the top of the unit. No
additional draft diverter is required on single umit installa-
tions. Multiple unit installations with'combined venting re-
quire barometric dampers to regulate draft at each unit. A
barometric damper is also used with the optional Sidewall
and Horizontal DirectAire venting systems on units with in-
puts of 990,000 thru 2,070,000 BTU's.

The négative draft must be within the range of 0.01 to 0.08
inches water negative to insure proper operation. All draft
readings are made while unit is in stable operation (approxi-
mately 2 to 5 minutes).

The flue sizes and combustion air pipe sizes are:

Input BTUMr Flue Size DirectAire Inlet Size
300,000 s 5
399,999 6 ¢
500,000 6 6
650,000 g" g
750000 | & g
990,000 10" 10"
1,260,000 12" 12"
1,440,000 2 12"
1,800,000 14" 12"
2,070,000 14" 12"
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Locate units as close as possible to chimney or gas vent.
The connection from the vent to the stack or vent termination
outside the building MUST be made with listed Type "B"
double wall(or equivalent) vent connectors and must be direct
as possible with no reduction in diameter.

Horizontal portions of the venting system shall be supported
to prevent sagging. Horizontal runs must slope upwards not

less than 1/4 inch per foot (21 mm/m) from the boiler to the
vent terminal, Follow manufacturer's instructions.

Vent connectors serving appliances vented by natural draft
shall not be connected to any portion of a mechanical draft
system operating under positive pressure.

To avoid a blocked flue condition, keep the vent cap clear of
snow, ice, leaves, debris, etc.

Flue gas condensate can freeze on exterior walls or on the
vent cap. Frozen condensate on the vent cap can result in a
blocked flue condition. Some discoloration of exterior build-
ing or unit surfaces can be expected. Adjacent brick or ma-
sonry surfaces should be protected with a rust resistant sheet
metal plate.

Common venting systems may be too large when an existing
unit is removed. At the time.of removal of an existing appli-
ance, the following steps shall be followed with each appli-
ance remaining connected to the common venting system

placed in operation, while other appliances remaining con-
nected to the common venting system are not in operation.

a. Seal any unused opening in the common venting sys-
tem.
b. Visually inspect the venting system for proper size and

horizontal pitch and determine there is no blockage or

restriction, leakage, corrosion and other unsafe condi-
tion.

¢. Insofar as is practical, close all building doors and win-
dows and all doors between the space in which the ap-
pliances remaining connected to the common venting
systemn are located and other spaces of the building. Turn
on clothes dryers and any other appliances not connected
to the common venting system. Turn on any exhaust
fans, such as range hoods and bathroom exhausts, so
they will operate at maximum speed. Do not operate a
summer exhaust fan. Close fire place dampers.

.d. Place in operation, the appliance being inspected. Fol-
low the lighting instructions. Adjust thermostat so ap-
pliance will operate continuously.

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

f.  Afierit has been determined that each appliance remain-
ing connected to the common venting system properly
vents when tested as above, return doors, windows, ex-
haust fans, fireplace dampers and other gas burning ap-
pliances to their previous conditions of use.

g. Any improper operation of the common venting sys-
tem should be corrected so that the installation conforms
to the latest edition of the National Fuel Gas Code, ANSI
2223.1, in Canada, the latest edition of CGA Standard

B149 Installation Code for Gas Burning Appliances and
Equipment. When resizing any portion of the common
venting system, the common venting system should be
resized to approach the minimum size as determined
using the appropriate tables in Appendix G in the latest
edition of the National Fuel Gas Code, ANSI Z223.1, in
Canada, the latest edition of CGA Standard B149 In
stallation Code for Gas Burning Appliances and Equip-
meint.

This unit has five venting options. They are: (1) conventional
negative draft venting, (2} powered sidewall venting, (3) hori-
zontal DirectAire venting, (4) vertical DirectAire venting and
(5) outdoor installation,

FI1G. 4

CONVENTIONAL VENTING

The Vent terminal should be vertical and exhaust outside the
building at least 2 feet (0.61m) above the highest point of the
roof within a 10 foot (3.05m) radius of the termination.

The vertical termination must be a minimum of 3 feet (0.91m)
above the point of exit.

A vertical termination less than 10 feet (0.91m) from a para-
pet wall must be a minimum of 2 feet (0.61m) higher than the
parapet wall.

The vent cap should have a minimum clearance of 4 feet
(1.22m) horizontally from and in no case above or below,
unless a 4 foot (1.22m) horizontal distance is maintained from
electric meters, gas meters, regnlators and relief equipment.

Follow all requirements if the General Venting section for
venting flue products to the outdoors, obtaining adequate com-
bustion and ventilation air and general installation instruc-
tions.

SIDEWALL VENTING

This venting system uses a powered vent assembly which pulls
the flue products out of the stack. This fan generates a nega-
tive draft at the unit.
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FIG.5

300,000 BTU thru 750,000 Models

The sidewall fan is mounted in a vent cap which is mounted
on an exterior wall. The sidewall fan and accessories are in-
cluded in a venting kit which must be furnished by the manu-
facturer in accordance with A.G.A /C.G.A. requirements. This
venting kit includes the sidewall fan/cap, proving switch and
all necessary relays to interlock with the heaters control sys-
tem. The internal damper on the sidewall fan must be ad-
justed to supply a negative draft within the range of 0.01 to
0.08 inches water negative while unit is operating. The maxi-
mum length of the sidewall vent pipe cannot exceed 50 equiva-
lent feet (15.24m). Subtract 5 feet (1.52m) per elbow.

SIDEWALL VENTING
990,000 - 2,070,000 BTUs

range or'v.U4 1o U.US 1nches water negative while unit is oper-
ating. The maximum length of the sidewall vent pipe cannot
exceed 100 equivalent feet (30.48m). Subtract 5 feet (1 .52m)
per elbow. ' 3

The connection from the vent to the draft fan and cap MUST
be made with listed type "B" double wall (or equivalent) vent
and accessories. Vent pipe material must be supplied by the
installer.

The powered draft fan MUST be interlocked with the units
control system to start the fan on a call for heat and prove fan
operation.

Follow all requirements in the General Venting section for
venting flue products to the outdoors, obtaining adequate
combustion and ventilation air and general installation instruc-
tions.

The vent cap shall terminate at least 3 feet (0.91m) above any
forced air inlet within 10 feet (3.05m).

The vent shall terminate at least 4 feet (1.22m) below, 4 feet
(1.22m) horizontally from or 1 foot (0.30m) above any door,
window or gravity air inlet to the building,

The vent system shalt terminate at least 1 foot (0.30m) above
grade, above normal snow levels and at least 7 feet (2.13m)
above grade when located adjacent to public walkways.

The vent terminal shall not be installed closer than 3 feet
(0.91m) from an inside corner of an L-shaped structure.

Flue gas condensate can freeze on exterior walls or on the
vent cap. Frozen condensate on the vent cap can result in a
blocked flue condition. Some discoloration to exterior build-
ing surfaces can be expected. Adjacent brick or
masonry surfaces should be protected with a rust resistant

SIDEWALL sheet metal plate.
VENTING -
Z@l*:]: Input BTU/hr |  Flue Size | Sidewall Vent

Cap Kit
E"‘“““ 300,000 ‘ 5" SVK3005
399,999 6" SVK3006
500,000 6" SVK3006
FIG. 6 650,000 ]" SVK3008

0 0 o 3 .
990,000 BTU thru 2,070,000 BTU Models 750,000 8 SVK3008
The sidewall fan is mounted on the inside with a sidewall Q00 000 10" QYVWINNOD




The sidewal] vent kit part numbers are listed by unit size.
Each kit includes a draft fan/cap, relay, proving switch and
other required components.

tion adaptor to attach the ficld supplied single wall air inict

pipe to the unit.

VERTICAL DIRECTAIRE
| L 300,000 - 2,070,000 BTUs
3‘
I

12° g .
=T |

l VERTICAL
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FIG. 7
VERTICAL DIRECTAIRE

For venting flue products vertically to the outdoors, follow
all requirements in the installation instructions for conven-
tional venting.

The Vertical DirectAire system requires installation of a single
wall pipe to supply combustion air from outdoors directly to
the unit. The maximum length of this pipe is 50 equivalent
feet (15.24m). Subtract 5 feet (1.52m) per elbow.

The factory supplied combustion air cap MUST be used to
adequately protect the combustion air inlet from wind and
weather. This vent cap must be connected to the field sup-
plied single wall combustion air pipe and must terminate at
feast 3 feet (0.91m) lower than the flue gas outlet, if located
within a 10 foot (3.05m) radius. The combustion air cap and
flue gas outlet MUST be located on the same roof top sur-
face and in the same pressure zone.

The combustion air cap must be installed at least one foot
(0.30m) above the roof top and above normal snow levels.

Combustion air supplied from outdoors must be free of con-
taminants. (See Combustion and Ventilation Air). To pre-
vent recirculation of flue products in to the combustion air
inlet, follow all instructions in this section.

Combustion air pipes can NOT be combined into a single
pipe for multiple unit installations. Each unit must have a
separate flue and combustion air pipe. A barometric damper
is NOT required in the flue on Vertical DirectAire installa-
tions if the draft is within the .01 to .08 inches water negative
required for proper operation.

The required vertical DirectAire kit parts are listed by unit
size. The venting kit must be furnished by the manufacturer
in accordance with A.G.A/C.G.A. requirements. Each kit
includes the special combustion air intake cap and the transi-

Input BTU/hr Vertical DirectAire Kit
300,000 VDK3005
399,999 VDK3006
500,000 VDK3006
650,000 VDK3008
750,000 VDK3003
990,000 VDK3009

1,260,000 VDK3010
1,440,000 VDK3010
1,800,000 VDK3010
2,070,000 VDK3010
HORIZONTAL DIRECTAIRE
300,000 - 750,000 BTUs
"DIRECTAIRE

3 MINIMUM
CLEARANCE
SHOWN

FIG. 8

HORIZONTAL DIRECTAIRE
990,000 - 2,070,000 BTUs

=

HORIZONTAL
DIRECTAIRE

MINIMUM

3 é p— CLEARANCE
& SHOWN
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HORIZONTAL DIRECTAIRE.

For venting flue products horizontally to the outdoors, follow
all requirements in the installation instructions for side wall
venting.

The horizontal DirectAire system requires installation of a
single wall pipe to supply combustion air from outdoors di-
rectly to the unit. The maximum length of this pipe is 50
equivalent feet (15.24m). Subtract 5 feet (1.52m) per elbow.

Combustion air supply pipes can NOT be combined into a
single pipe for multiple unit installations. Each unit must have
a separate flue and combustion air pipe.

Combustion air supplied from outdoors must be free of con-
taminants . {See Combustion and Ventilation Air). To prevent
recirculation of flue products into the combustion air inlet,
follow all instructions in this section.

The combustion air inlet cap must be at least 3 feet (0.91m)
below the powered vent cap, if within 10 feet (3.05m). The
combustion air cap and powered vent cap MUST be located
on the same wall and in the same pressure zone.

The combustion air cap must not be installed closer than 3
feet (0.91m) from an inside corner of a L-shaped structure.

The combustion air cap must be installed at least one foot
(0.30m) above ground level and above normal snow levels.

The required horizontal DirectAire kit part numbers are listed
by unit size. The venting kit must be furnished by the manu-
facturer in accordance with A.G.A./C.G.A. requir ments. Each
kit includes the special sidewall vent components for the flue,
a combustion air intake cap for side wall mounting and the
transition adaptor to attach the field supplied single wall air
inlet pipe to the unit.

OUTDOOR INSTALLATION

Input BTU/hr |  Flue Size Horizontal
DirectAire Kit
300,000 5" HDK?30035
399,999 6" HDK3006
500,000 6" HDK3006
650,000 8" HDK30068
750,000 8" HDK3008
990,000 10" - HDK3009
1,260,000 1_2" HDK3010
1,440,000 12" HDK3011
1,800,000 14" HDK3012
2,070,000 4" HDK3012

OUTDOOR
VENTING
[a
FIG. 10
OUTDOOR INSTALLATION

Units are self venting and can be used outdoors when installed
with the optional Outdoor Cap. This cap mounts to the top of
the unit and no additional vent piping is required.

WARNING: Outdoor models MUST be installed outdoors
and MUST use the vent cap supplied by the manufacturer.
Personal injury or product damage may result if any other cap
is used or if an outdoor model is used indoors. All coverts,
doors and jacket panels must be properly installed to insure
proper operation and prevent a hazardous condition.

Combustion air supply must be free of contaminants ( See
Combustion and Ventilation Air). To prevent recirculation of
the flue products into the combustion air inlet, follow all in-
structions in this section.

The venting areas must never be obstructed. Keep area clean
and free of combustible and flammable materials. Maintaina
minimum clearance of 3" to combustible surfaces and a mini-
mum of 3" clearance to the air inlet. To avoid a blocked air
inlet or blocked flue condition, keep the outdoor cap air inlet,
flue outlet and drain slot clear of snow, ice, leaves, debris, etc.

A unit should not be located so that high winds can defleci off
of adjacent walls, buildings or shrubbery causing recircula-
tion. Recirculation of flue products may cause operational
problems, bad combustion or damage to controls. The unit
should be located at least 3 feet (0.19m) from any wall or
vertical surface to prevent adverse wind conditions from af-
fecting performance.

Multiple unit outdoor installations require 48" (1.22m) clear-
ance between caps.

The outdoor cap must be located 4 feet (1.22m) below and 4
feet (1.22m) horizontally from any window, door, walkway or
gravity air intake. -




The combustion air inlet of the outdoor cap must be located'at
Jeast one foot (0.30m) above grade and above normal snow
levels.

The unit must be at least 10 feet (3 05m) away from any forced
air inlet.

The unit must be at least 3 feet (0.91m) outside any overhang.

Clearances around outdoor installations can change with time.
Do not allow the growth of trees, shrubs or other plants to
obstruct the proper operation of the outdoor vent system.

Do not install in locations where rain from building runoff
drains will spill onto the boiler.

Flue gas condensate can freeze on exterior walls or on the
vent cap. Frozen condensate on the vent cap can result in a
blocked flue condition. Some discoloration to exterior build-
ing or unit surfaces can be expected. Adjacent brick or ma-
sonry surfaces should be protected with a rust resistant sheet
metal plate.

The required outdoor cap part numbers are listed by unit size.
The venting kit must be furnished by the manufacturer in ac-
cordance with A.G.A/C.G.A. requirements. Each kitincludes
the flue products outlet/combustion air inlet assembly and
gasket.

Input BTU/hr Qutdoor Cap Kit
300,000 ODK3003
365,999 ODK3004
500,000 ODK3005
650,000 ODK3006
750,000 ODK3007
990,000 ODK3009
1,260,000 ODK3010
1,440,000 ODK3010
1,800,000 ODK3011
2,070,000 ODK3011
GAS SUPPLY

Verify unit is supplied with type gas specified on rating plate.
This unit is orificed for operation up to 2000 feet altitude.
Unit derated 4% per 1000 feet above 2000 feet elevation.
Consult Factory for installations above 2000 feet elevation.
Conversions authorized by factory personnel only. The rating
plate will be marked to indicate high altitude rating of unit.

INLET PRESSURE: Measured at the inlet pressure tap lo-

cated at the main gas cock. This 15 upstream of the combina-
tion gas valve(s) for each stage of operation.

Nat. Gas LPG
Max. (Inches-Water Column) | 10.5" 13"
Min. (Inches-Water Column) 5" 1"

FLUE QUTLET

OUTDOOR VENT CAP
INSTALLATION

990,000 - 2,070,000 FIG. 11

Maximum inlet gas pressure must not exceed the value speci-
fied. Minimum value listed is for the purposes of input ad-
justment.

MANIFOLD PRESSURE: Measured at the pressure tap
on the downstream side of the combination gas valve for each
stage of operation. :

BTU Input - Nat.Gas  LPG
300,000 thru 750,000 AQ" 0"
990,000 thra 2,070,000 3.5" 10"

GAS PRESSURE TEST

1. The appliance must be disconnected from the gas supply
piping system during any pressure testing of that system at
a test pressure in eXcess of 1/2 PSIG (3.5kPa). The appli-
ance must be isolated from the gas supply piping system
by closing a manual shutoff valve during any pressure test- '
ing of the gas supply piping system at test pressure equal to
or less than 1/2 PSIG (3.5kPa).

2. The appliance and its gas connection must be leak-tested
before placing it in operation. .

GAS CONNECTION

1. Safe operation of unit requires propetly sized gas supply
piping. See data below.

2. Gas pipe size may be larger than heater connection.

3. Installation of a union is suggested for ease of service.

4. Tnstall a manual main gas shutoff valve, outside of the
appliance gas wonnection and before the gas valve, when
Local Codes require.

5. A trap (drip leg) MUST be provided in the inlet of the gas
connection to the unit.

6. Route bleeds and vents to the atmo sphere, outside the build-
ing when required by Local Codes.




SINGLE UNIT INSTALLATIONS
SUGGETED GAS PIPE SIZE-Table A

- BTU DISTANCE FROM METER
INPUT [0-50" | 51'-100' | 101'-200' | 201'-300" | C301°'-500'
300,000] 14" 144" 1% 145" 2"
399,999] 144" 14" 134" 2" 2"
500,000) 144" 1" 2" 2" 2"
650,000] D2" 2" 2" 24" - 2"
750,000] 1" 2" 2" 20" 3"
990,000 2" 2" 21" 20" 25"
1,260,000 2" 20" 27" 3" 3"
1,440,000 2" 2" 3" 3" 3"
1,800,000] 21" 2" 3" 3" 3"
2,070,000] 21" 3" 3" A" 4"

For each elbow or tee, add equivalent straight pipe to total
length from table below.

FITTINGS TO EQUIVALENT STRAIGHT PIPE

WATER CONNECTIONS

Inlet and Outlet Connections &

For ease of service, install unions on inlet and outlet of the
unit. The connection to the unit marked "Inlet" on the header
should be used for return from the system. The connection on
the header marked "Outlet" is to be connected to the supply
side of the system .

_ RELIEF VALVE
This hot water supply boiler or water heater is supplied with
temperature and pressure relief valve(s) sized in accordance
with ASME Boiler and Pressure Vessel Code, Section [V
("Heating Boilers"). The relief valve(s) is installed in the hot
water outlet. No valve isto be placed between the relief valve,
and the hot water supply boiler. To prevent water damage, the
discharge from the relief valve shall be piped to a suitable
floor drain for disposal when relief occurs. No reducing cou-
plings or other restrictions shall be instalied in the discharge
line. The discharge line shall allow complete drainage of the
valve and line. Relief valves should be manually operated at
least once a year.

'CAUTION: Avoid contact with hot discharge water.

Table B THERMAL EXPANSION
Dismetcr Pl A relief valve which discharges periodically may be due to
L1ameter 'ipe t : : . h t hot
(inches) % 1o | qwe | e | 20 | 3] a0 s hermal expansion in a c]oseq system. A water heater or ho
- water supply boiler installed in a closed system, such as one
Equivalent with a backflow preventer or check valve in the cold water
Length of . ; )
Straight Pipe supply, shall be provided with means to control expansion.
(FL) 2 2 |3 4 s 1ol 1| 20 Contact the water supplier or local plumbing inspector on how
to correct this sitnation. Do not plug the relief valve.
MULTIPLE UNIT INSTALLATIONS
GAS PIPING SIZE CHART
" Table C
Nominal o .
Tron Pipe Length of Pipe in Siraight Feet
-| Size, )
Inches 10 20 30 40 [ 50 60 70 80 90 100 | 125 | 150 ( 175 200
3/4 369 256 205 . 174 £55 141 128 121 113 106 95 86 79 74
i 697 477 384 328 292 267 246 256 210 | 200 179 164 149 138
11/4 L400 | 974 789 677 595 543 502 472 441 410 369 333 | 308 287
1172 2,150 | 1,500 { 1,210 | 1,020 923 830 769 707 666 636 564 513 | 472 441
2 4,100 | 2,820 | 2,260 { 1,950 | L720 | 1,560 | 1,440 | 1,330 | 1,250 | 1,180 | n,100 | 974 | 871 £20
21/2 6,460 | 4,460 | 3,610 | 3,000 | 2,720 | 2460 | 2310 | 2,100 | 2,000 | 1,900 | 1,700 | 1,540 | 1,400 | 1300
3 11,200 | 7,900 6,400 5,400 4,870 4,410 4,000 3,800 3,540 { 3,300 ) 3,000 | 2,720 | 2,500 2,340
4 23,500 | 16,100 | 13,100 | 11,100 | 10,000 | 9,000 [ 8300 | 7,690 | 7,380 | 6,870 | 6,150 | 5.640 | 5,130 | 4,720

Maximum Capacity of Pipe in Thousands of BTU's per hour for gas pressures of 14 Inches Water Column (0.05 PSIG) or less and
a pressure drop of 0.05 Inch Water Column (Based on NAT GAS, 1025+BTU's per Cubic Foot of Gas and 0.60 Specific Gravity).
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WATER FLOW SWITCH (IF EQUIPPED)

990,000 thru 2,070,000 BTU models are equipped
with a factory installed water flow switch in the discharge
piping. A minimum of 26 GPM is required to make the flow
switch and start burner operation. This flow switch and con-
duit are scaled for outdoor installations. A water flow switch
meets most code requirements for a low-water cut off device
on boilers requiring forced circulation for operation.

A water flow switch is also available as a factory instailed

option on 300,000 thru 750,000 BTU models,
LOW WATER CUTOFF (IF EQUIPPED)

Low water cutoffs should be inspected every six months,-in-
cluding flushing of float types.

COMBINATION GAS VALVES

300,000 thru 500,000 BTU Iaput:

Each unit has a combination gas valve to cycle the gas supply
on and off and regulate gas to the burners. Each
valve has an individual gas control knob that must remain in
the open position at all times when the unit is in service. The
manifold gas pressure tap is located on the gas manifold, down

streamn from the valve. A manifold pressure adjustment is lo-
cated on the valve,

650,000 thru 750,000 BTU Input:

Each unit has two gas valves which cycle the gas supply on
and off. One is a combination valve with a gas pressure regu-
Jator. The manifold gas pressure tap is located on the gas marni-
fold, down stream from the valves. A manifold pressure ad-
justment is located on thecombination valve.

990,000 thru 2,070,000 BTU Input:

Each stage of burner operation has a combination gas valve to
cycle the gas supply on and off and regulate gas to the
burners. Each valve has an individual gas control knob that
must remain in the open position at all times when the unit is
in service. The manifold gas pressure tap for each burner
stage is located at the discharge side of the valve for each
burner stage. A manifold pressure adjustment is located
on each valve.

The manifold pressure is preset at the factory and adjustment
is not usually required. If the manifold pressure is to be ad-
justed the burner stage must be firing while the
manifold pressure is set.

ELECTRICAL REQUIREMENTS (USA)

This appliance is wired for 120 volt service. The heater, when
installed, must be electrically grounded in accordance with
the requirements of the authority having jurisdiction or in the
absence of such requirements, with the latest edition of the
National Electrical Code ANSI/NFPA No. 70. When the unit
is installed in Canada, it must conform to the CAE C22.1,
Canadian Electrical Code, Part 1and/or local Electrical Codes.

1. Ali wiring between the unit and field installed devices shall
be made with type T wire {63° F (35° C) rise].

2. Line voltage wire exterior to the appliance must be en-

closed in approved conduit or approved metal clad cable.
3. The pump must run continuously when unit is being fired
(except when unit is provided with optional intermittent
pump controller).
4. To avoid serious damage, DO NOT energize the unit until
the system is full of water.

AMP DRAW DATA
Table M

Approx. Total BTU
INPUT FAN(S) CONTROLS AMPS @ 120 VAC
300000 360 : 260 620
399,599 3.60 260 620
500,000 360 260 620
650,000 360 260 620
750,000 3.60 260 620
990,000 720 720 1440
1,260,000 720 720 14.40
1,440,000 720 720 1440
1,800,000 10.80 720 1800
2,070,000 1080 720 1800

COMPONENT LOCATION DRAWING

TERMINAL

[
? : Bl o |
TRANSFORMER IGNITICN n OPERATOR
MODULE
FIG. 12
TEMPERATURE ADJUSTMENT

300,000 thru 750,000 BTU Models:

Operating Temperature Control

An adjustable immersion operating control is located in the
top control panel. The control uses a remote sensing bulb
mounted in the front header. Turn the control setpoint dialto -
adjust the desired operating water temperature of the unit.




High Water Temperature Limit Contro}

An adjustable high limit control(s) is located behind the top
control panel, beside the temperature control. The setting of
this control(s) limits maximum discharge water temperature.
An optional manual reset function is available, A small red
reset button, located beside the knob, must be pushed when-
ever water temperature has exceeded the set point of the manual
reset limit.

NOTE: The control will not reset until the water temperature
has dropped below the set point of the high limit,

Diagnostic Information Center

[ 2

TEMPERATURE (ESPLAT

LIGHTING INSTRUCTIONS

1. TURN POWER SWITCH TC “OFF POSITION.

2. TURN MANUAL GAS COCK TO "OFF* POSITION.
WAIT 5 MINUES.

3. TURN MAKUAL GAS COCK TO "ON* POSITION.

4. TURN POWER SWITCH TO 0N POSITION,

TO SHUT DOWN

1. TURN POWER SWITCH TO "OFF" POSITION.
2. TURN MANUAL GAS COCK TO "OFF* POSITION.

o FI1G. 13

TEMPERATURE ADJUSTMENT
990,000 thru 2,070,000 BTU Models:

These units use an adjustable electronic temperature control
to provide staged ON/OFF control. Operation is based on
temperature input from two immersion sensors, Each sensor
is 2 positive coefficient platinum thermistor. Sensor A is placed
in the inlet side of the front header and sensor B is placed in
the outlet side of the front header. A liquid crystal display is
provided to indicate sensed temperature and operating param-
eters. The temperature control for the 990,000 BTU unit op-
erates with three (3) stages of control, 1,260,000 thru 2,070,000
BTU units operate with four (4) stages of control.

SPECIFICATIONS

Set Point Adjustment Range: Maximum setting 220° F,
Temperature Accuracy: +/- 1°F _
Display Resolution: 1° F via Liquid Crystal. Display {LCD).
Sensor: Thermistor 4.8 ochms/® F.

Operating Humidity: 5 - 95% RH Noncondensing.
Operating Ambient Temperature: -30° to 125° F,

Access to the control is achieved by removing the jacket panel
covering the diagnostic control lights. Four programming keys
are provided to program set point and differential values for
each stage and to control the display. The four keys are Se-
lect, Up arrow, Down arrow and Enter.

Select Key - Sequentially prompts the user as to what param-
eter is being displayed: set point, differential, stage energized,
operation mode (heat), indication of assigned stage (1,2,3,4).

Once the last parameter value has been viewed, pressing the
key will display the control values again from the beginning
of the display loop.

Up and Down Arrow Keys - Allow the displayed parameter
to be increased or decreased. After pressing the Select key, a
control value can be changed by using the keys. Control val-
ues will be increased or decreased by 1° F for each time the
Arrow keys are depressed.

Enter Key - Places the new value into the memory of the
MIiCTOProcessor.

IMPORTANT
A control value or operation will not be entered in the memory
of the microprocessor until the Enter key is pressed.

Control values and operation selection will remain in the de-
vice memory even after power is removed.

Select and Enter Keys simultaneously pressed - Changes
operation mode of the control from heat to cool mode. DO
NOT CHANGE THIS SETTING. This control must always
be in the heat position for proper operation of the boiler.

When all stages have been programed the display will revert
back to sensed temperature and load energized status.

Diagnostic Lights

ON OFJFIRESET @ POWER
FLAME
PREPURGE@ @FAILURE 1

_ FLAME
TRIR @ @ FALURE 2
TRIAL LOW AIR

» 1
o STAGE LOWAIR
1 4
STAGE LOW AIR
2 3
STAGE BLOCKED
2 FLUE
HIGH LIMIT STJ:GE @ @ SERVICE

. FIG. 14

DISPLAY

Once power is applied to the temperature controller the dis-
play will count down from 210 until the display reads zero.
All outputs are de-energized at this time. This countdown

process will repeat each time main power is .

interrupted. To avoid viewing this entire countdown, press
the Select key. The display will now show normal readings:
load (sensed) temperature, stages energized, and which sen-
sor is being read (sensor A or sensor B). At any time during

E—




60 seconds after the last programming key is pushed.

The display can be configured with three ‘options to show
sensed temperature. The display can lock on Sensor A tem-
perature, Jock on Sensor B temperature, or be configured to
alternatively indicate "sensor A" and "sensor B" sensed tem-
perature at a 5 second rate. This allows comparison of tem-
peratures to determine temperature rise.

This selection is accomplished by stopping at "sensor A" or
nsensor B sensed temperature points in the Select key scroll-
ing loop. To lock on to either sensor, the user must scroll the
Select key through the loop to the sensed temperature prompt
of interest. The display will stick to that parameter until the
Select key is activated to advance the loop. When the loop is
stopped at any other prompt, the display will alternatively
indicate "sensor A" and "sensor B" sensed temperature after
60 seconds from the last key closure or immediately after the
Select key has been pressed at the end of the programming
sequence.

SELECTION OF OPERATING SENSOR

The control, as shipped from the factory, is preset to use sen-
sor A to operate a hot water supply boiler or sensor B to oper-
ate a heating boiler. Adjustment of these settings should not
be made without consulting the factory. Improper adjust-
ment can allow over temperature operation which may cause
personal injury or property damage. '

SETUP OF THE TEMPERATURE CONTROLLER
Each stage on the controller has iis-own independent set point
and differential which are determined by the programing keys.
Each stage of heating is de-energized as the sensed tempera-
ture reaches the programed set point. Each available stage of
heating is energized as the sensed temperaturc reaches the set
point minus the differential.

EXAMPLE: Using stage one of the control as an example,

the corresponding load would be energized and de-energized
- at the following temperatures based on the programed set-
_tings.

Settings

» Setpoint: 160°F

+ Differential: 8°F

Qutput Energized

+ Stage One: Energized at 152°F

Qutput De-energized
+ Stage One: De-energized at 160° F

Each available stace of operation must be programed with a

F to prevent sweat and condensatc TOHMation OIL tE reat =4
changer. See Low Water Temperature Systems section for

- applications at lower temperatures.

Based on your system requirements, determine the set point
and switching differential for each stage of operation
and enter into the worksheet below.

Programming Worksheet

Stage1:
SetPomt1__ Off at
Differential 1 __ On at
Stage 2:
Set Point 2 Off at
Differential 2 On at
Stage 3:
SetPoint3__ Off at
Differential 3 __ On at
Stage 4:
QetPoint4 -~ Offat
Differential 4 On at

These values will be programed into the temperature
controller.

125

STAGE ENERGIZED

SELECT SIET_ —

A

123 4

ENTER

FIG. 15

PROGRAMMING - .
NOTE: When power is initially applied to a new boiler the
control points will be pre-programed. The factory final
quality test sets the unit for test firing. The preset values are
ag follows:

i Qtnae . I Set - - Point

| Differential
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Re-program set points and differentials to meet your system
requirements.

The operating control uses a Liquid Crystal Display for inter-
active prompting during programming and display of sensed
and assigned set point and differential values. Programming
is accomplished through the use of the four programming keys.

1. Verify that the unit is propetly applied as either a heating
boiler or hot water supply boiler, and the model number
on the rating plate correctly identifies the unit.

2. Turn the power switch to the ON position. The control
will begin counting down from 210. This countdown se-
quence will last for approximately 3-1/2 minutes.

3. To override this time delay, press Select

4. Press Select to display the current stage set point.

5. Press Up Arrow key to increase or Down Arrow key to
decrease to the desired set point.

6. Press Enter to enter the displayed value into memory.

7. Press Select to display the current stage switching differ-
ential.

8. Press Up Arrow key to increase or Down Arrow key to
decrease to the desired switching differential.

9. Press Enter to enter the displayed value into memory.

10. Repeat steps 4 thru 9 to program each additional stage.

11, Press Select Select Select Select (4 times) to return to
stage 1 parameters. Scroll through the programming loop
a second time to confirm that the appropriate values have
been entered into memory by pressing Select.

12. Press Select after viewing the switching differential for
the final stage to display sensor A temperature only (inlet
water temperature).

13. Press Select again to display sensor B temperature only -
(outlet water temperature).

14. Press Select again to alternate the display between sensor
A temperature and sensor B temperature at approximately
5 second intervals (to determine temperature rise).

“The temperature control is now ready for operation.

NOTE: The control values programed into memory will
not be lost because of a power failure.

HIGH WATER TEMPERATURE LIMIT CONTROL

An adjustable high limit control is located behind the front
control panel, beside the temperature control and indicating
lights. The setting of this control limits maximum discharge
water temperature. An optional manual reset function is avail-
able. A small red reset button, located beside the knob, must
be pushed whenever water temperature has exceeded the set
point of manual reset limit.

NOTE: The control will not reset until the water tempera
ture has droopped below the set point of the high
lirnit.

LIGHTING INSTRUCTIONS
'FORYOUR SAFETY READ BEFORE OPERATING

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

I

A. This appliance does not have a pilot. It is equipped with
an ignition device which automatically lights the burner.
Do NOT try to light the burner by hand.

B. BEFORE OPERATING, smell around the appliance area
for gas. Be sure to smell next to the floor because some
gas is heavier than air and will settle to the floor.

WHAT TO DO IF YOU SMELL GAS

* Do not try to light any appliance.

+ Do not touch any electric switch; do not use any
phone in your building.

» Immediately call your gas supplier from a neigh-
bors phone. Follow the gas supplier's instruc-
tions.

« If you cannot reach your gas supplier, call the fire
department.

C. Use only your hand to turn the gas control lever. Never
use tools. If the lever will not turn by hand, den't try to
repair it, call a qualified service technician. Force or at-
tempted repair may result in a fire or explosion.

D. Do not use this appliance if any part has been under water.
Immediately call a qualified service technician to inspect
the appliance and to replace any part of the control system
and any gas control which has been under water.

LIGHTING INSTRUCTIONS
- 300,000 BTU MODELS

STOP! Read the safety information.

Turn OfT all electrical power to the appliance.

Open the left top jacket panel to access the controls.

Set the thermostat to the lowest setting,

This appliance is equipped with an ignition device which
automatically lights the burners. DO NOT try to light the
burners by hand.

6. Pushin the gas control knob sli ghtly and turn clockwise to

the "OFF" position. f-\
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GAS CONTROL KNOB
SHOWN IN THE “ON”
POSITION

GAS VALVE
300,000 BTU Models

FIG. 18 |

NOTE: On the 39C valve, knob cannot be turned to "OFF"
unless knob is pushed in slightly. Do not force.




10.
11.
12.

Wait five (5) minutes to clear out any gas. If you smell

gas, STOP! Follow "B" in the safety information. If you
don't smell gas go on to the next step.

Turn the gas control knob counterclockwise to the "ON"
position.

Set the thermostat to the desired setting. m

Replace control access panel.

Turn on all electric power to the appliance.

If the appliance will not operate, follow the instructions
"To Turn Off Gas To Appliarice” and call your service

- technician or gas supplier.

G L

TOTURN OFF GAS TO APPLIANCE

Turn off all electric power to the appliance if service is to
be performed.

Open the top left jacket panel to access controls.
Push in the gas control knob slightly and turn clockwise
to the "OFF" position. Do not force. m
Replace control access panel.

LIGHTING INSTRUCTIONS
399,999 AND 500,000 BTU MODELS

STOP! Read the safety information.

Turn Off all electrical power to the appliance.

Open the left top jacket panel to access the controls.

Set the thermostat to the lowest setting.

This appliance is equipped with an ignition device which

automatically lights the burners. DO NOT try to light the -

burners by hand.
Turn the gas control knob clockwise to the "OFF" posi-

tion, f\‘

GAS CONTROL
KNOB8 SHOWN IN THE “ON" POSITION

GAS VALVE
399,999 and 500,000 BTU Models

FIG. 17

10.
11.
12.

Wait five (5) minutes to clear out any gas. If you smell
gas, STOP! Follow "B" in the safety information. If you
don't smell gas go on to the next step.

Turn the gas control knob counterclockwise to the "ON"
position.

Set the thermostat to the desired setting.

Replace control access panel,

Turn on all electric power to the appliance.

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

14
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TO TURN OFF GAS TO APPLIANCE

Turn off all electric power to the appliance if service is
to be performed.

Open the top left jacket panel to access controls.

Turn the gas control knob clockwise to the "OFF" posi-
tion. Do not force.

Replace control access panel.

LIGHTING INSTRUCTIONS
650,000 AND 750,000 BTU MODELS

STOP! Read the safety information,

Turn Off all electrical power to the appliance.

Open the left top jacket panel to access the controls.

Set the thermostat to the lowest setting.

This appliance is equipped with an ignition device which
automatically lights the burners. DO NOT try to light the
burners by hand.

Turn the manual gas cock counterclockwise to the "OFE"

position. m

GAS INLET =i

MANUAL GAS COCK
650,000 and 750,000 BTU Models

FIG. 18

Wait five (5) minutes to clear out any gas. If you smell
gas, STOP! Follow "B" in the safety information. If
you don't smell gas go on to the next step.

Turn the manual gas cock clockwise to the "ON" p051
tion,

Set the thermostat to the desired setting.

10. Replace control access panel.

11.

Turn on all electric power to the appliance.

12. If the appliance will not operate, follow the instructions

"To Turn Off Gas To Appliance" and call your service
technician or gas supplier.

TOTURN OFF GAS TO APPLIANCE

Turn off all €lectric power to the appliance if service is to
be performed.

Open the top left jacket panel to access controls.

Turn the manual gas cock counterclockwise to the "OFF"
position.

Replace control access panel.

iR 61




LIGHTING INSTRUCTIONS
990,000 THRU 2,070,000 BTU MODELS

1. STOP! Read the safety information. _
2. Open the front access panel to program temperature

control.

3. Set each stage of control to the lowest setting (See Tem-

perature Adjustment).

4. Turn Off all electrical power to the appliance.
5. This appliance is equipped with an ignition device which

automatically lights the burners. DO NOT try to light the
burners by hand.

MANUAL GAS COCK
]

INLET—

FiG. 19

6. Turn the manual gas cock clockwise to the "OFF" posi

tion.

7. Wait five (5) minutes to clear out any gas. If you smell
gas, STOP! Follow "B" in the safety information. If you
don't smell gas go on to the next step.

8. Turn the manual gas cock counterclockwise to the "ON"
position.

9. Turn on all electric power to the appliance.

10, Program the temperature control to the desired settings.

11. Close the control access panel.

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

TO TURN OFF GAS TO APPLIANCE

1. Turn off all electric power to the appliance if service is
" to be performed. ,
2. Turn the manual gas cock clockwise to the "OFF" posi-
tion,

6. Turn on gas supply.

7. Turn power off then on to reset ignition module.

8. If ignition system fails to operate properly, repair work
must be performed by a qualified serviceman or installer.

990,000 thru 2,070,000 BTU Models:

1. Turn off gas supply to unit.

2. Turn electric power on.

3. Program each stage of the temperature control to settings
above water temperature or to highest safe setting.

4. Each ignitor will cycle on trial(s) for ignition.

Each ignition module will lock out and turn on the flame

failure lights. '

6. Program each stage of temperature control to desired tem-
perature set points. : :

Turn on gas supply.

Turn power off then on to reset ignition modules.

If ignition system fails to operate properly, repair work

must be performed by a qualified serviceman or installer.

HOT SURFACE IGNITION SYSTEM

Ln
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The hot surface ignition module is not repairable. Any modi-
fication or repairs will invalidate the warranty and may create
hazardous conditions that result in propérty damage, personal
injury, fire, explosion and/or toxic gases. A faulty ignition
module must be replaced with a new unit. 300,000 thru
750,000 BTU units have one ignition module and one hot sur-
face ignitor. 990,000 thru 2,070,000 BTU units have two ig-
nition modules and two hot surface ignitors.

OPERATION/DIAGNOSTIC LIGHTS

ON  OFF/RESET

300,000 - 750,000 BTU Models
~ FIG.20

The control panel has an ON/OFF power switch and 4 indicat-
ing lights to show operation and control sensed malfunctions,

WARNING: Should overheating occur or the gas fail to shut

joff, turn off the manual gas control valve to the appliance.

Indicating lights Function

R O s

YGNITION SYSTEM CHECKOUT

300,000 Thru 650,000 BTU Maedels:

. Turn off gas supply to unit.

. Turn thermostat and high limit controls to highest setting.
. Turn electric power on.

The ignition module will lock out.

. Readjust thermostat and high limit to normal setting.

-Power switch in on position
- Ignition module unable to
properly prove ignition

Power On
Flame Failure

Burner On -Burners operating

Trial for Ignition -Hot surface ignitor prepared
to light burners.

Low Air -Improper level of combustion
air provided or a blockage in
the flue.




Diagnostic Lights
el

-

990,000 - 2,070,000
BTU Models-FIG. 21

The control panel has an ON/OFF power switch and 15 indi-
cating and diagnostic lights to show all major steps of opera-
tion and control sensed malfiinctions,

INDICATING LIGHT FUNCTION
Power On - Power switch in on position
Prepurge - Operation of combustion air

fan before ignition
- Hot surface ignitor 1 prepared
to light burners.

Trial for Ignition 1

Trial for Ignition 2 - Hot surface ignitor 2 prepared
o to light burners. -
Stage 1 On - Burners for stage 1 operating.
Stage 2 On - Burners for stage 2 operating,
Stage 3 On - Burners for stage 3 operating,
Stage 4 On - Burners for stage 4 operating

(if equipped).

- Ignition module 1 unable to
properiy prove ignition,

- Ignition module 2 unable to
propetly prove ignition,

- Improper leve] of combustion
air provided by fan 1.

- Improper level of combustion
air provided by fan 2.

- Improper level of combustion
air provided by fan 3
(if equipped). _

- Improper operation of flue
(blockage). _

- Improper operation of optional
device (if equipped).

Flame Failure 1
Flame Failure 2
Low Air 1
Low Air 2

Low Air 3

Blocked Flue

Service

FREEZE PROTECTION

Although these units are AGA design certified for outdoor -

installations - such installations are not recommended in ar-
eas where the danger of freezing exist. Proper freeze protec-
tion must be provided for outdoor installations, units
instalied in unheated mechanical rooms or where tempera-
tures may drop to the freezing point or lower, If freeze pro-
tection is not provided for the system, a low ambient tem-
perature alarm is recommended for the mechanical room.
Damage to the unit by freezing is non-warrantable.

1. Ifthe system pump does not run continuously an addi-
ttonal pump must be installed to provide constanT circu-
lation through the unit. This can help prevent freezing.
Freeze protection for a hot water supply boiler using an
indirect coil can be provided by using hydronic system
antifreeze. Follow the manufacturers instructions, DO
NOT use undiluted or automotive type antifreeze.
3. A snow screen should be installed to prevent snow and
ice accumnulation around the appliance or its venting sys-
tem. _

If-for any reason the unit is to be shut off, you must:

a. Shut off water supply,

b. Drain unit completely,

¢. Drain pump and piping.

MAINTENANCE

Listed below are items that must be checked to insure safe
reliable operations. Verify proper operation after servicing,

CAUTION: Label ali wires prior to disconnection when ser-
vicing controls. ‘Wiring errors can cause improper and dan-
gerous operation,
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i. Examine the venting system at least once a year. Check
more often in first year to determine inspection interval.
Check all joints and pipe connections for tightness, corro-
sion or deterioration. Clean screens in the venting air in-
take system as required. Have the entire system, includ-
ing the venting system, periodically inspected by a quali-
fied service agency.

- Using the view port, located below the water connections,
visually check main burner flames at each start up after
long shutdown periods or at least €very six months,

frerp

| YELLOW Ties

CORRECT FLAME

YELLOW FLAME FLAME LIFT GFF

FIG. 22

a. Normal Flame: A normal flame is blue, without yellow
tips, with a well defined inner cone and with no flame
lifting.

b. Yellow Tip: Yellow tip can be caused by blockage or
pattial obstruction of air flow to the burner(s). .

¢. Yellow Flames: Yellow flames can be caused by blockage
of primary air flow to the burner(s), venturi tubes not prop-
etly in place or excessive gas input. This condition MUST
be corrected immediately. .

d. Lifting F lames:-Lifting flames can be caused by overfiring
the burner(s) or excessive primary air.

3. Flue Gas Passageways Cleaning Procedures: Any sign of
soot at burners indicates a need for cleaning. The follow
ing cleaning procedure must only be performed by a quali-
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fied serviceman or installer. Proper service is required to main-
tain safe operation. Properly installed and adjusted units sel-
dom need flue cleaning. '

All gaskets on disassembled components must be replaced on

reassembly. Gasket kits are available from your distributor.

BURNER REMOVAL AND CLEANING

Turn off main power to unit.

Turn off gas supply.

Remove the front outer jacket panels.

. Disconnect manifold from gas train using union(s) just

below gas valve(s).

e. Remove screws from manifold mounting brackets. Pull
manifold(s)/ orifice assembly away from burners.

f. Remove two mounting screws from each burner and slide
burner out toward front of unit. Use caution to prevent
damage to refractory or hot surface ignitors.

g. Remove soot from burners with a stiff bristle brush.
Damaged burners must be replaced.
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HEAT EXCHANGER CLEANING

h. Check the heat exchanger surface for sooting. If present,
heat exchanger must be cleaned and problem corrected.
Proceed as follows.

i. Remove manifold(s)/orifice assemblies and dividers for
fan chambers.

j. Disconnect wiring from hot surface ignitors and hoses

from burner taps.

k. Remove inner jacket mounting screws and slide door as-
sembly out toward front of unit. Use caution to prevent
damage to refractory.

1. Remove soot from heat exchanger with a stiff bristle brush.
Use a vacuum to remove loose soot from surfaces
and inner chamber.

m. Check "V" baffles on top of heat exchanger. Remove
and clean if necessary.

n. Carefully reinstall inner jacket panels, dividers, burners,
manifolds wires and hoses. Use new gasket material for
proper air seal. .

o. Reassemble and test for gas leaks.

p. Cycle unit and check for proper operation.

A heater installed in a dust or dirt contaminated atmosphere
will require cleaning of the burners on a 3 to 6 month sched-
ule or more often, based on severity of contamination. Con-
taminants can be drawn in with the combustion air. Non-com-
bustible particulate matter such as dust, ditt, concrete dust or
dry wall dust can block burner ports and cause non-warrant-
able failure. :

4. Combustion Air Fan: Each combustion air fan should
be checked and oiled every 6 months. Use non-detergent
SAE 20 oil. Clean as required when installed in a dust or
dirt contaminated location.

5. Water Circulating Pump: Inspect pump every 6
months and oil as necessary. Use SAE 30 oil or lubricant
specified by pump manufacturer.

6. Keep appliance area clear and free from combustible ma-
terials, gasoline and other flammable vapors and liquids.

7. Check frequently to be sure the flow of combustion and
ventilation air to the boiler is not obstructed.

8. This unit uses a transformer to supply a low voltage con-
trol circuit. The voltage on the secondary side should be
24 to 28 VAC when measured with a volt meter. 990,000
thru 2,070,000 BTU models have a 7 AMP circuit breaker
provided on the secondary side of the transformer. A
tripped circuit breaker indicates a short in the 24 VAC con-
trols that must be corrected.

9, Combustion Air Adjustment: This unit uses a fan assisted
combustion process. - 300,000 thru 750,000 BTU models
have one combustion air fan, 990,000 thru 2,070,000 BTU
models have multiple fans to supply combustion air to the
burners. They are factory pre-set and should not need ad
justment in most cases. 300,000 thru 750,000 BTU
models have the fan located in the right top chamber,
990,000 thru 2,070,000 BTU models have fans located left,
center and right in the top chamber. Units with three fans
will not have a low air light on the "right" fan until the low
air condition on the left and center fans have been cor rected.
Follow the steps below to adjust fan if a continuous Low
Air Light condition is observed,

a. Check for proper installation and draft in venting system.
Correct as required.

b. Single fan units have one low air light. On units with mul-
tiple fans, determine which fan is to be adjusted by ob-
serving the low air lights. On two fan units, Low Air 1
indicates left fan and Low Air 2 indicates right fan. On
three fan units, Low Air 2 indicates center fan and Low Air
3 indicates right fan.

¢. Open the right top jacket panel to access the fan on single
fan units. Remove the top front jacket panel(s) to access
the combustion air fans on units with multiple fans.

d. Fan air shutter adjustment:

COMBUSTION AIR ADJUSTMENT
300,000 - 750,000 -

FIG. 23
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300,000 thru 750,000 BTU Models:

Loosen the four (4) screws holding the air shutter in place.
With the fan running, slowly close the air shutter until the low
air light comes on. Slowly open the air shutter until the low
air light goes off, plus an extra 1/8". Retighten the
four (4) holding screws.




COMBUSTION AIR
ADJUSTMENT
990,006 - 2,070,000

\ ABJSTING SCREW

FIG. 24

990,000 thru 2,070,000 BTU Models:

With the fan running and the low air light on, slowly turn
the air shutter adjustment screw clockwise until the low air
light for that fan turns off. Turn the adjustment screw four
additional turns after the low air light turns off. Repeat for
each additional fan on low air.

e. Replace the top/front jacket panel(s).

f. Fire the unit, check operation and verify proper draft.

GAS TRAIN AND CONTROLS

GAS TRAIN 300,000 - 750,000 BTU Models

ol

COMBINATION
CONTROL

AUXILIARY
GAS VALVE

MANUAL MAIN
GAS VALVE

FI1G. 25

GAS TRAIN 990,000 - 2,070,000 BTU Models
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TO BURNERS FIG. 26

NOTE: The gas train and controls assembly provided on this
unit have been tested under the applicable American
National Standard to meet minimum safety and performance
criteria such as safe lighting, combustion and safety shutdown
operation. '

LOWWATER CUT-OFF
If' this hot water supply boiler is installed above radiation level,

a low water cut-off device must be installed at the time of
boiler installation (option. available from factory).
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TYPICAL BOILER INSTALLATION

- .
HEATING ™
SUPPLY -7
Loop .~
CHECK T EXPANSION
VALVE Y TANK 8 coNSTANT
PRESSURE ~ J AUNNING
" REDUCING PUMP
KE-UP
WATER LWCO /'/
{optional)
é L
VALVE AR
SEPARATOR
o e
Loos
FIG. 27
FILLING THE BOILER

1. Fill the system with water. To be sure that the unit is not
"air bound," open the relief valve. Leave the valve opén
unti! a steady flow of water is observed. Close valve and
complete filling the system. '

2. In hard water areas, water treatment should be used to
reduce introduction of minerals into the system. Miner-
als in the water can collect in the tubes and cause noise on
operation. Proper temperature rise must be maintained.
Excessive buildup of minerals in the heat exchanger can
cause a non-warrantable failure.

3. Make sure there are no system leaks. DO NOT use petro-
feurn based stop leak products. All system leaks must be
repaired. The constant addition of make-up water to a
closed loop boiler system can cause minerals to collect in
the heat exchanger and damage the beiler

4. If freeze protection is required on a boiler with an indirect
coil, DO NOT use undiluted or automotive type
antifreeze. Use only hydronic system antifreeze follow-
ing the manufacturers instructions, '

SPECIAL DESIGN APPLICATIONS

The boiler, when used in connection with a refrigeration sys-
tem, must be installed so the chilled medium is piped in par-
allel with the boiler with appropriate valves to prevent the
chilled medium from entering the boiler.

The boiler piping system of the hot water boiler (when con-
nected to heating coils located in air handling units where
they may be exposed to refrigerated air circulation) must be
equipped with flow control valves or other automatic means
to prevent gravity circulation of the boiler water during the
cooling cycle.




HOT WATER HEATING BOILER PERFORMANCE DATA

HEAT EXCHANGER HEAD LOSS CHART
MODELS 300 - 750

R

. ‘ . TABLER
These boilers are generally capable of operating within the 12
design low rates for the building heating system. Should .
the flow rate of the system exceed theé maximum flow rate % 10 v
through the boiler, an external boiler by-pass must be installed. T P L~
- - - - < .
This will prevent boiler damage. L: //
é‘_ 6
HOT WATER SUPPLY BOILER 5
MAXIMUM FLOW RATES §
Table Q 4 2 V.
& e
0
- —— -— [ o« “« ~ [Ty} [Te) w [Z=] [ P~ @
| 300,000 55 GPM Flow in Gallons Per Minute
' 399,999 55 GPM
b 500,000 55 GPM
: 650.000 55 GPM HEAT EXCHANGER HEAD LOSS CHART
’ MODELS 990-2070
750,000 55 GPM TABLE S
990,000 90 GPM 14
1,260,000 90 GPM T p
1,440,000 90 GPM T Jrd
1,800,000 90 GPM L 7
2,070,000 90 GPM g 8 //
g L~
L & ~
) -~
v o4
a2
8 21— e
S
25 35 45 . 55 65 75 85 95 110
Flow in Gallons Per Minute
SYSTEM TEMPERATURE RISE CHART - Table T
Based on BTU Input
AT AT AT AT AT AT
10° 20° 30° 40* 50° 60°
Input Qutput GPM FT.HD GPM FT.HD GFM FTHD GPM FT.HD GPM FTHD GPM FT.HD
300,000 252,000 51 5.2 26 1.3 17 0.6 13 0.6 10 0.6 9 0.5
399,999 336,000 - 68 7.4 34 24 23 1.1 17 0.6 14 0.6 11 0.6
500,000 420.000 85+ * 42 4.1 ‘28 1.6 21 0.7 i7 0.6 14 0.6
650,000, 546,000 110+ * 35 5.2 37 3.0 28 1.6 22 0.8 18 0.6
750,000 630,000 127+ * 64+ * 42 4.1 32 2.3 25 1.2 21 0.7
990,000 831,600 166+ * 83 5.4 55 2.6 42 1.5 33 1.0 28 09.
1.260.000 1.058.400 212+ * ~ 106+ * 71 4.4 53 2.7 42 1.7 35 1.2
1,440,000 1,209,600 242+ * 121+ * 81 6.3 61 3.8 48 2.3 40 18
1,800,000 1,512,000 303+ * 151+ * 101+ 76 6.6 6l 4.4 50 3.0
2,070,000 1738800 348+ * 174+ * 116+ * 87 9.0 70 6.2 38. 4.6
+These flow rates exceed recommended flow rates ofboiler. If these system temperature rises are used, an external piping by-pass must be installed.
*These foot head calculations exceed the maximum allowable flow rate of the boiler.
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HOT+ ATERHEATER
300,000 thru 650,000 BTU MODELS
HOT » ATERSUPPLY BOILER
300,000 thru 2,070,000 BTU MODELS

This section contains specific instructions for those units used
to supply domestic hot water. All warnings, cautions, notes
and instructions in the general installation and service sec-
tions apply to these instructions. Water heaters and hot water
supply boilers are usually installed with a storage tank. The
use of a properly sized pump and the control of water veloc-

ity, as explained below, is important for correct operation of
your water heater or hot water supply boiler.

WATER VELOCITY CONTROLS

IMPORTANT - To insure proper velocity through the heat
exchanger, it is necessary to regulate the temperature rise
across the heat exchanger from inlet to outlet. This must be
done on initial installation and periodically rechecked. With
the correct temperature rise across the heat exchanger, you
may be assured of the proper velocity in the tubes. This will
yield long life and economical operation from your hot water
supply boiler. - Excessive lime build-up in the tube is a result
of too little velocity in the tubes. Excessive pitting or erosion
in the tube is caused by too much velocity through the tubes.
Care should be taken to measure temperature rise and main-
tain a velocity as follows:

1.
2.

The pump must run continuously. :

With the pump running and the hot water supply boiler
off, the inlet and outlet thermometers should read the same
temperatures. If they do not, an adjustment must be made
to your final calculation.

Turn the hot water supply boiler on and allow time for
the temperature to stabilize. Record the difference between
the inlet and outlet temperatures. This difference will be
the "temperature rise."

Comnpare the temperature rise on the heater with the re-
quired temperature rise in Table V below. Should adjust
ment be needed, proceed as follows:

If the temperature rise is too high, the water velocity is too
low. Check the following:

1. Check for restrictions in the outlet of the heater.

2. Be sure all valves are open between the heater and the
tank,

Check the pump to be sure it is running properly and that
the pump motor is running in the proper direction.
Be sure the circulation pipes between the heater and stor-
age tank are not less than 2" diameter for 300,000 thru
750,000 BTU models and 2 1/2" diameter for 990,000
thru 2,070,000 BTU models.

Common manifold piping for multiple unit installations
will require larger minimum pipe sizes to insure proper
flow. See Tablel.

3.

20

If the temperature rise is too low, the water velocity is too
high. Adjust as follows:

1. Slowly throttle the valve on the outlet side of the heater
until the temperature rise is steady at the required tem-
perature rise as noted in Table N.

REQUIRED TEMPERATURE RISE

Tabie G
BTUs DT,°F BTUs DT,°F
300,000 9 990,000 19
399,999 12 1,260,000 24
500,000 15 1,440,000 27.
650,000 20 1,800,000 34
750,000 23 2,070,000 39
PUMP OPERATION
1. The water heater or hot water supply boiler must be con-
nected to a properly sized, continuously running pump that
circulates water between the heater and storage tank.
2. Pump is sized to heater input and water hardness. Care
should be taken to size pump correctly.
3. Lubricate pump to manufacturers recommendations. Pump

damage due to inadequate lubrication is non-warrantable.

The pump chart is based on the following fittings:
6 - 90° elbows
2 - ball valves
2 - unions
1 - cold water tee
Not more than 45 feet of straight pipe.

For every elbow and tee in excess of those shown above,
DEDUCT 5 FEET from maximum allowable straight pipe in
heater to tank circulating loop.

PUMP PERFORMANCE Table H
Water Hardness of 25 graing

BTU INPUT ‘GPM Ft. Hd.
300,000 - 750,000 55 10
990,000 - 2,070,000 90 15

HEAT EXCHANGER

This is a highly sophisticated heat exchanger, designed to carry
water in such a way that it generates a scouring action which
keeps all interior surfaces free from build-up of impurities.
The straight-line, two pass design of the tubes
sends water into the headers at a properly rated velocity. The
configuration of the headers, in turn, creates 2 high degree of
turbulence which is sufficient to keep all contaminants in sus-
pension. This "scouring action" provides greater cost savings
for owners. - Tubes are always able to transfer heat at peak
efficiency. Every surface within this water containing section
is of a non-ferrous material, providing clear, clean, rust-free-
hot water. Straight copper tubes-finned on the outside for
maximum heat transfer-coated cast iron one piece cored head-




" inspection plugs can be removed for field inspection and clean-
ing of copper tubes. The entire heat exchanger may be easily
removed from the unit.

COMMON WATER MANIFOLD SIZE FOR
MULTIPLE HOT WATER SUPPLY BOILER
INSTALLATION-Table T
Pipe sizing chart provides minimum pipe size
for common manifold piping to insure adequate flow.

Number Common
of Units Manifold Size (Min.)
495.000-745,000
1 2"
2 3"
3 31‘/2."
4 4"
5 5"
6 5"
985,000-2.065.000
i 24"
2 4"
3 4"
4 5"
5 6“
6 6"
THERMOSTAT SETTINGS

1. The thermostat is adjusted to a low test setting when
shipped from the factory.

Set the thermostat or program the temperature control to
the lowest settings which wili satisfy hot water demands
and prevent risk of scald injury.

TEMPERATURE AD JUSTMENT
{Domestic Hot Water Use)

This unit has an adjustable thermostat to control water tem-
perature. See temperature adjustment procedure in general
section of the manual. The thermostat is factory
pre-set at approximately 125°F. Households with small chil-
dren or invalids may require 120°F or lower temperature set-
ting to reduce risk of scald injury. Some states may require a
lower temperature setting. Check with your gas supplier for
local requirements governing the temperature setting. Remem-
ber, no water heating system will provide exact temperature a
all times. Allow a few days of operation a this setting to deter-
mine the correct temperature setting consistent with your
needs.

NOTE: (1) This water heater, when set a the lower tempera-
ture setting, is not capable of producing hot water of suffi-
cient temperature for sanitizing purposes. (2) Higher stored
water temperature increases the ability of the water heater to
supply desired quantities of hot water, however remember-

CAUTION: Hotter water increases the risk of scald injury.

Incorrect piping of the cold water supply to the system may
result in condensate formation on the heat exchanger and op-
erational problems. See typical installation drawings provided
with the unit for correct piping. Higher water temperatures
reduce condensate formation.

CAUTION: 'Setting the temperature selector to higher set-
tings provides hotter water, which increases the risk of scald

injury.

Water temperature over 125°F can cause severe
burns instantly or death from scalds.

Children, disabled and elderly are at highest risk
of being scalded.

See instruction marnual before setting tempera-
ture at heating appltance.

Feel water before bathing or showering.

If this appliance is used to produce water that
could scald if too het, such as domestic hot wa-
ter use, adjust the ontlet control (limit) or use
temperatare limiting valves to obtain a maxi-
mum water temperature of 125°F. See manual.

WARNING: SHOULD OVERHEATING OCCUR OR
THE GAS SUPPLY FAIL TO SHUT OFF, TURN OFF THE
MANUAL GAS CONTROL VALVE TO THE APPLI-
ANCE.

OPTIONAL RELIEF VALVE

This hot water supply boiler or water heater is normally sup-
plied with a temperature and pressure relief valve(s) sized in
accordance with ASME Boiler and Pressure Vessel Code, Sec-
tion [V ("Heating Boilers"). Units may be supplied with an
optional pressure only relief valve(s). When a heater equipped
with this optional relief valve is piped to a seperate storage
vessel, the storage vessel must have a properly installed tem-
perature and pressure relief valve which complies with the
Standard for Relief Valves and Automatic Gas Shutoff De-
vices for Hot Water Supply Systems, ANSI Z21.22.

CATHODIC PROTECTION

Hydrogen gas can be produced in a hot water system that has
not been used for a long period of time (generally two weeks
or more). Hydrogen gas is extremely flammable. To pre-
vent the possibility of injury under these conditions, we rec-
ommend the hot water aucet be open for several minutes at
the kitchen sink before you use any electricat appliance which
is connected to the hot water system. [f hydrogen is present,
there will be an unusual sound such as air escaping through
the pipe as the hot water begins to flow. There should be no
smoking or open flames near the faucet at the time it is open.




APC—1M—12/97 —Printed in USA




