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Installing, Operating & Maintaining
V-TUBE COPPER FINNED
WATER HEATERS AND HEATING BOILERS
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m This manual is intended only for use by a qualified heating installer/technician. Read and follow this manual, all supplements and related
instructional information provided with the boiler. Install, start and service the boiler only in the sequence and methods given in these
instructions. Failure to do so can result in severe personal injury, death or substantial property damage.

m Do not use the boiler during construction. Construction dust and particulate, particularly drywall dust, will cause contamination
of the burner, resulting in possible severe personal injury, death or substantial property damage. The boiler can only be operated with
a dust-free air supply. Follow the instruction manual procedures to duct air to the IEoiler air intake. If the boiler has been contaminated
by operation wit{: contaminated air, follow the instruction manual guidelines to clean, repair or replace the boiler if necessary.

cAUTION Affix these instructions near to the boiler. Instruct the building owner to retain the instructions for future use by a qualified service
\_ technician, and to follow all guidelines in the User’s Information Manual. )
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If the information in this manual is not followed
exactly, a fire or explosion may result causing property,
personal injury or loss of life.

Do not store or use gasoline or other flammable vapors
and liquids in the vicinity of this or any other applianc

WHAT TO DO IF YOU SMELL GAS:
o Do not try to light any appliance.

« Do not touch any electrical switch. Do not use any
phone in your building.

o Immediately call your gas supplier from a phone outside
the building. Follow the gas supplier’s instructions.

o 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 supplier.

m Failure to properly vent this unit can cause excessive
amounts of carbon monoxide resulting in severe
personal injury or death!

DESIGNED AND TESTED ACCORDING TO A.S.M.E.
BOILER AND PRESSURE VESSEL CODE, SECTION
IV FOR A MAXIMUM ALLOWABLE WORKING PRES-
SURE OF 160 PSI, 1103 kPa WATER.
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BEFORE YOU START

This manual covers the application, installation, operation and
maintenance of a V-Tube Series finned copper heating boiler/water
heater/pool heater.

To obtain the safe, dependable, efficient operation and long life for
which this heating boiler/water heater was designed, these instruc-
tions must be read, understood and followed.

The V-Tube Series finned copper heating boiler/water heaters have
been design certified by CSA for use with natural and propane gas
under the latest revision of ANSI-Z21.10.3/CSA 4.3, Gas Water
Heaters,and ANSI-Z21.13/CSA 4.9, Gas-Fired Low Pressure Steam
and Hot Water Boilers ANSI-Z21.56/CSA 4.7 Gas Fired Pool
Heaters (Canada only) and CAN 1-3.1 Industrial and Commercial
Gas Fired Packaged Boilers. Each unit has been constructed and
hydrostatically tested for a maximum working pressure of 160 psi,
1103 kPa in accordance with Section IV of the A.S.M.E. Boiler and
Pressure Vessel Code.

All aspects of the boiler/water heater installation must conform to
the requirements of the authority having jurisdiction, or, in the
absence of such requirements, to the National Fuel Gas Code, ANSI
7223.1/NFPA S54-latest revision. Where required by the authority
having jurisdiction, the installation must conform to the Standard
for Controls and Safety Devices for Automatically Fired Boilers,
ANSI/ASME CSD-1.

In Canada, the installation must be in accordance with the
requirements of CSAB149.1 or 2, Installation Code for Gas Burning
Appliances and Equipment.

If installed in the Commonwealth of Massachusetts, you MUST
FOLLOW the additional instructions contained in the back of this
manual, MACODE-3.
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The owner should maintain a record of all service work performed
with the date and a description of the work done. Include the name
of the service organization for future reference.

Direct all questions to your Hamilton Engineering distributor or
contact the Hamilton Engineering Customer Service Department
at 800.968.5530. Always include the model and serial numbers from
the rating plate of the boiler/water heater in question.

RATINGS & CAPACITIES

Before undertaking the installation of the V-Tube Series boiler/
water heater check the rating plate to ensure that the unit has
been sized properly for the job. The "Net Ratings" specify the
equivalent amount of direct copper radiation that the unit can
supply under normal conditions. Also ensure that the unit
has been set up for the type of gas available at the installation
site. Otherimportant considerations are the availability ofan adequate
electrical supply, fresh air for combustion and a suitable chimney
or vent system.

BOILER/WATER HEATER LOCATION

1. This boiler/water heater is suitable for indoor and outdoor
installations. Locate the boiler/water heater in an area that
provides good access to the unit. Servicing may require the
removal of jacket panels. Allow the minimum clearances between
adjacent construction and the boiler/water heater as listed in

Table 1.

NOTICE | Service clearances are not mandatory, but are

recommended to ensure ease of service should it be

required.
Table 1
Clearance to Service
Combustibles Clearance
in mm in mm
Top 6 153 20 508
Back 6 153 24 610
Left Side 6 153 24 610
Right Side 6 153 24 610
Front 6 153 30 762
Flue 6 153

2. Anoptimum site will be level, central to the piping system, close
to a chimney or outside wall and have adequate fresh air for
combustion. Ensure that the boiler/water heater is level from
front to back and from side to side. Use metal shims to level
the boiler/water heater. Electrical and electronic components
must also be protected from exposure to water during operation
and maintenance. DO NOT install this boiler/water heater in
alocation that would subject any of the gas ignition components

to direct contact with water or excessive moisture during
operation or servicing.

3. Ensure that the floor is structurally sound and will support the
weight of the boiler/water heater.

The V-Tube may be installed directly on combustible

flooring, but never on carpeting.

4. Locate the boiler/water heater in an area that will prevent water
damage to adjacent construction should a leak occur or during
routine maintenance. If such a location doesn't exist, a suitable
drain pan that's adequately drained must be installed under the
unit.

5. DONOT place this boiler/water heater in alocation that would
restrict the introduction of combustion air into the unit or subject
the air inlet to a negative pressure, see ‘GENERAL VENTING
GUIDELINES”.

[TXITITE) Never store combustible materials, gasoline or any
product containing flammable vapors or liquids in the
vicinity of the boiler/water heater. Failure to comply
with this warning can result in an explosion or fire
causing extensive property damage, severe personal
injury or death!

6. NEVER place this boiler/water heater in a location that would
subject it to temperatures at or near freezing. See the “Freeze
Protection” section on page 13.

CAUTION  Units installed outdoors MUST be protected from ice
and snow accumulation or the unit may be damaged
voiding the warranty!

COMBUSTION AIR & VENTILATION
[GITTEY This boiler/water heater must be supplied with

combustion air in accordance with Section 9.3, Air
for Combustion & Ventilation, of the latest revision
of the National Fuel Gas Code, ANSI Z223.1/NFPA
54 and all applicable local building codes. Canadian
installations must comply with CSA B149.1 or .2
Installation Code for Gas Burning Appliances and
Equipment, or applicable provisions of the local
building codes. Failure to provide adequate combustion
air for this boiler/water heater can result in excessive
levels of carbon monoxide which can result in severe
personal injury or death!

To operate properly and safely this boiler/water heater requires a
continuous supply of air for combustion. NEVER store objects on
or around the boiler/water heater!

Combustion air contaminated with fluorocarbons or
other halogenated compounds such as cleaning
solvents and refrigerants will result in the formation
of acids in the combustion chamber. These acids will
cause premature failure of the boiler/water heater
voiding the warranty!

CAUTION
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caution Iftheboiler/waterheateris operated while the building
is under construction it MUST be protected from
wood, concrete, sheet rock and other types of dust.
Failure to properly protect the unit from construction
dust will damage the unit voiding the warranty!

Buildings will require the installation of a fresh air duct or other
means of providing make-up air if the intake air option isn't used.
Any building utilizing other gas burning appliances, a fireplace, wood
stove or any type of exhaust fan must be checked for adequate
combustion air when all of these devices are in operation at one
time. Sizing of an outside air duct must be done to meet the
requirements of all such devices.

G Never operate the V-Tube inan environment subjected
to anegative pressure unless the air intake is connected
to the outdoors. Failure to comply with this warning
can result in excessive levels of carbon monoxide
causing severe personal injury or death!

All Air From Inside The Building

If the V-Tube is to be located in a confined space the minimum
clearances listed in Table 1 must be maintained between it and any
combustible construction. When installed in a confined space

without the intake air option, Figures 1,2 & 3, two permanent
openings communicating with an additional room(s) are required.
The combined volume of these spaces must have sufficient volume
to meet the combustion air requirements of all gas utilization
equipment. Fireplaces, wood stoves or any type of exhaust fan must
be considered when making this determination. Each opening must
have a minimum free area of 1 in?/1000 Btu/hr, 2200 mm?*/kW
based on the total input rating of ALL gas utilization equipment in
the confined area. Each opening must be no less than 100 in?,
64,516 mm?’ in size. The upper opening must be within 12 in,
305 mm of, but not less than 3 in, 76 mm from, the top of the
enclosure. The bottom opening must be within 12 in, 305 mm of,
but not less than 3 in, 76 mm from, the bottom of the enclosure.

All Air From Outside The Building

When installed in a confined space without utilizing the intake
air option two permanent openings communicating directly with,
or by ducts to, the outdoors or spaces that freely communicate with
the outdoors must be present. The upper opening must be within
12in, 305 mm of, but notless than 3 in, 76 mm from, the top of the
enclosure. The bottom opening must be within 12 in, 305 mm of,
but not less than 3 in, 76 mm from, the bottom of the enclosure.

Where directly communicating with the outdoors or communicating
with the outdoors through vertical ducts, each opening shall have

Figure 1
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Figure2  Vertical Venting using a Masonry Chimney and Inside Air
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Figure 3 Horizontal Venting using Inside Air
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Table 2

VENT PIPE DIAMETER

MINIMUM VERTICAL RISE
OFF THE TOP OF UNIT "A"

IN mm IN mm
5TO 10 127 TO 254 12 305
12TO 18 305 TO 457 24 610

34000 Autry Street, Livonia, MI 48150 | 800.968.5530 | Fax 734.419.0209 | www.hamiltonengineering.com | LIT91240 REV 2/2019



a minimum free area of 1 in?/4000 Btu/hr, 550 mm?/kW of
the total input rating of all of the equipment in the enclosure.

Where communicating with the outdoors through horizontal ducts,
each opening shall have a minimum free area of 1in*/2000 Btu/hr,
1100 mm?*/kW of the total input rating of all of the equipment in the
enclosure. When ducts are used, they must have the same cross-
sectional area as the free area of the opening to which they connect.

When calculating the free area necessary to meet the make-up air
requirements of the enclosure, consideration must be given to the
blockage effects of louvers, grills and screens. Screens must have a
minimum mesh size of 1/4 in, 6.4mm. If the free area through a
louver or grill is not known, ducts should be sized per Table 3.

Table3 Make-up Air Louver Sizing

Required Cross Sectional Area

Input  1/4in 6.4 mm 75% Free Area 25% Free Area
(MBH)  Wire Screen Metal Louvers Wooden Louvers

in? cm? in? cm? in? cm?
300 75 484 100 645 300 1935
400 100 645 133 860 400 2581
600 150 968 200 7290 600 3871
750 188 1210 250 1613 750 4839
900 225 1452 300 1935 900 5806
1050 263 1694 350 2258 1050 6774
1350 338 2177 450 2903 1350 8710
1500 375 2419 500 3226 1500 9677
1950 488 3145 650 47194 1950 12,581
2100 525 3387 700 4576 2100 173,548

Canadian installations must comply with CSA B149.1 when air
supply is provided by natural air flow from the outdoors for natural
draft, partial fan-assisted, fan-assisted, or power draft-assisted
burners, there shall be a permanent air supply opening(s) having
a cross-sectional area of not less than 1 in* per 7,000 Btuh
(310 mm? per kW) up to and including 1 million Btuh, plus
1in®per 14,000 Btuh (155 mm? per kW§in excess of 1 million
Btuh.

Intake Air Option - General Guidelines

This configuration provides combustion air directly to the boiler/
water heater's air intake using a dedicated pipe to obtain combustion
air from the outdoors. Combustion air can be drawn in horizontally
through the same outside wall which terminates the exhaust gases or

vertically through the roof, see Figures 4, 5,6 & 7.

m Common intake air systems may be used provided
the common duct is sized properly and an intake
combustion air damper is installed in the intake air
pipe of each heater. Improper installation can result in
excessive levels of carbon monoxide which can cause
severe personal injury or death!

Single wall galvanized smoke pipe, single wall aluminum pipe or
flexible aluminum pipe can be used for the intake air pipe. It must be
sized per Table 4. All joints in metal combustion air systems must be
secured using corrosion resistant fasteners and sealed using a suitable
Silicone caulk. The combustion air system MUST be supported
by the building structure not the boiler/water heater.

Table4 Intake Air Pipe Sizing
Model Size .Plpe Diameter
in mm
300 & 400 6 152
600 & 750 8 203
900 & 1050 10 254
1350-2100 12 305
CAUTION A stack damper interlocked with the unit should be

installed in the intake air pipe when the infiltration of
sub-freezing air could occur, otherwise the unit could
freeze up voiding the warranty!

Intake Air Option - Horizontal Guidelines

The maximum equivalent length for the horizontal combustion
air pipe on installations that used the Direct Vent option is 35 ft,
10.8m. The maximum equivalent length for the horizontal
combustion air pipe on installations that use the Horizontal Power
Vent option is 100 ft, 30.5 m. Each 90° elbow and the combustion
air terminal are equal to 10 linear ft, 3.0 m of pipe. If horizontal
runs exceed § ft, 1.5 m they must be supported at 3 ft, 0.9 mintervals
with overhead hangers. The certified combustion air terminal from
Hamilton Engineering must be used and installed as shown in Figures
4andS$.

Intake Air Option - Vertical Guidelines

The maximum length for the vertical combustion air pipe is 30 ft,
9.1 mplus two 90° elbows. A listed, nonrestrictive combustion air cap
must be used. The combustion air cap must terminate as shown in
Figure 6. The penetration point in the roof must be properly flashed
and sealed.
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Figure 4
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When running horizontal combustion air and venting for single or multiple units, exhaust and combustion air terminals must be

installed on the same plane (outside wall) in order to prevent pressure differences due to prevailing winds. In cold climates, double-
wall or insulated inlet pipe recommended to prevent condensation.
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Figure6  Vertical Combustion Air and Venting, Metal Chimney System Shown
Locate exhaust terminal downwind from air intake to reduce potential for flue gas recirculation.
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Figure 7 Combination Air Intake and Venting, Masonary Chimney Shown
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GENERAL VENTING GUIDELINES

[ZCITITEY The vent installation must be in accordance with Part
7, Venting of Equipment, of the National Fuel Gas
Code, ANSI 7223.1/NFPA 54-latest revision or
applicable provisions of the local building codes.
Canadian installations must comply with CSA B149.1
or .2 Installation Code. Improper venting can result in
excessive levels of carbon monoxide which can result
in severe personal injury or death!

All vent systems must be fully supported by the building structure
and not by the boiler/water heater. Appropriate thimbles and fire-
stops must be used where required.

m Common vent systems must be properly engineered
and sized to provide a negative draft of .01 to 0.08 in,
.25 t0 2.0 mm WC at the flue outlet! Common positive
pressure vent systems are not to be used. Improper
installation can result in excessive levels of carbon
monoxide which can cause severe personal injury or

death!
A single acting barometric damper must be installed

directly to the boiler/water heater flue outlet to ensure
proper operation. This does not apply to outdoor units
or direct vent positive pressure units.

Some venting applications may require the stop to

be removed for smooth operation. The barometric
damper should belocated after the flue collector, refer to
Figures 2,3 and 7 for proper location. Carefully follow
the instructions provided with the barometric damper.
Check with local codes for specific requirements.

In Canada, B149 (7.25 Draft Regulators) states the
damper shall be of double-acting type.

m To avoid spillage into the room of dangerous flue gas
containing carbon monoxide, the opening in damper
must never face against the flow of flue gas.

m Boiler/Water Heater shall not be connected to a

chimney flue serving a seperate appliance designed
to burn solid fuel.

VENT SYSTEM OPTIONS
The V-Tube may be vented the following ways:

1)

3)

4)

Vertical/Chimney Venting, Negative Pressure, Category
I - uses an approved metal chimney system or properly lined
masonry chimney. Combustion air is obtained from the space
in which the unit is installed or from the outdoors. A barometric
damper must be installed near the flue outlet when venting
vertically. See Figures 6 and 7. This also applies to any fan-assisted
chimneys or vents.

Direct Vent, Positive Pressure, Category III - for horizontal
ventruns equivalentto 35 ft, 10.7 m or less. A stainless steel vent
system certified to UL 1738 for installations in the United States,
ULS636 for installations in Canada must be used when
combustion air is ducted from outdoors, from the same wall.

Horizontal Vent, Negative Pressure, Category I - for
horizontal vent runs equivalent to more than 35 ft, 10.7 m (90°
elbow equals 10 equivalent ft). A dedicated wall mounted power
venter and barometric damper must be used. The vent system
canbe single wall galvanized steel or type B vent pipe. Combustion
airis obtained from the space in which the unitisinstalled or from
the outdoors.

Abarometric damper must be installed when the horizontal run
is longer than 35 equivalent ft. (90° elbow = 10 equivalent ft). If
this is the case, a power venter must also be used.

If horizontal run is less than 35 equivalent ft, do not use a
barometric damper. Follow applicable instructions under the

"COMBUSTION AIR & VENTILATION" section.

Outdoor Installation - uses the outdoor option kit. Barometric
damper is not required.

All venting, combusiton air material supplied by

installer. All venting material must be approved for
the application. Consult the vent manufacturer’s
productliterature.

ANSI Categorization

Non-condensing

Negative Positive

] IV

Condensing
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VERTICAL/CHIMNEY VENTING

The V-Tube is listed as a Category I appliance when vented vertically
into a metal chimney system or properly sized masonry chimney,
Figures 1,2, 6 & 7. The chimney must provide a negative pressure of
.01 t0 0.08 in, .25 to 2.0 mm WC. at the boiler/water heater flue
collar with the unit running at full load. A barometric damper must
be installed between the flue collar and the vent connector. Approved
thimbles and fire-stops must be used when combustible construction
is penetrated.

m If an appliance using any type of a mechanical draft

system operating under positive pressure is connected
to a chimney flue, never connect any other appliances
to this flue. Doing so can result in excessive levels of
carbon monoxide which can cause severe personal
injury or death!

Chimney Inspection & Sizing

A thorough inspection of the masonry chimney must be
performed to ensure that the chimney is clean, properly constructed,
lined and sized. Exterior masonry chimneys should not be used unless
properly lined to prevent condensation and draft problems. Table 5
lists the equivalent breeching and flue sizes required for the boiler/
water heater. When more than one appliance is connected to the same
chimney flue, the flue must be large enough to safely vent the
combined output of all of the appliances.

Table5 Equivalent Breeching & Chimney Size (Category I)
Model Size .Pipe Diameter

in mm

300 - 400 6 152

600 7 178

750 8 203

900 - 1050 10 254

1350 12 305

1500-2100 14 356

Note: These sizes are based on 20 ft, 6.7 m chimney height.

Vent Connections

Locate the boiler/water heater as close to the chimney as possible.
Use the shortest, straightest vent connector possible for the
installation. If horizontal runs exceed $§ ft, 1.5 m they must be
supported at 3 ft, 0.9 m intervals with overhead hangers. Use a type
B, single wall stainless or single wall galvanized steel vent pipe the
same diameter as the flue collar to connect the boiler/water heater
to a masonry chimney. When using an approved metal chimney
system use the appropriate vent connector. The vent connector
should be sloped up toward the chimney at a minimum rate of
1/4 in/ft, 20 mm/m. On masonry chimneys the connector must
terminate flush with the inside of the chimney flue, Figure 2. Fasten
each single wall vent connection with at least 3 corrosion resistant
sheet metal screws.

m Neverinstalla vent pipe having a diameter different than
that of the boiler/water heater flue collar. Failure to
comply with this warning can result in excessive levels
of carbon monoxide which can cause severe personal
injury or death.

Always provide a minimum clearance of 6 in, 152 mm between
single wall vent pipe and any combustible materials. Type B1 vent
may be used, clearance between it and any combustible material
must be as listed.

m Failure to maintain minimum clearances between vent
connectors and any combustible material can result
in a fire causing extensive property damage, severe
personal injury or death!

DIRECT VENT, POSITIVE PRESSURE,
CATEGORY Il

In this configuration the boiler/water heater blower is used to push
the flue products to the outdoors while drawing combustion air from
the outdoors. The equivalent length of the vent system must not
exceed 35 ft, 10.7 m. The Intake Air Option instructions under the
“‘COMBUSTION AIR & VENTILATION” section must be
followed! The vent system flue pipe diameter must be sized per Table
Sa.

Horizontal Direct Vent Systems - Figures 4 & 5

The vent materials used in horizontal vent systems must be certified
to UL 1738 for installations in the United States, ULS636 for
installations in Canada. The certified vent terminal from Hamilton
Engineering must also be used.

The maximum equivalent length for the horizontal vent and
combustion air pipes is 35 ft, 10.7 m for each. Each 90° elbow and
the vent and intake air terminals are equal to 10 ft, 3.1 m of straight
pipe. To maximize the performance of single wall sheet metal vent
systems locate 90° elbows as far from the boiler as possible and
from one another. For best results, horizontal vent systems should be
as straight as possible.

The vent system must be both gas tight and water tight. All seams and
joints in metal pipes must be joined and sealed in accordance with
the vent system manufacturer’s instructions.

When horizontal vent runs exceed § ft, 1.5 m they must be supported
at 3 ft, 0.9 mintervals with overhead hangers. The vent system must
be pitched down, toward the vent terminal, 1/4 in/ft, 21 mm/m.1f
any part ofa single wall metal vent system passes through an unheated
space it must be insulated with insulation rated for 400°F, 204°C.
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Table 5a Category Il Vent Pipe Diameter

Model Size -Pipe Diameter
in mm
300 - 400 6 152
600 - 750 8 203
900 - 1050 10 254
1350 12 305
1500-2100 14 356

Note: Diameters based on a maximum 35 equivalent feet.

Horizontal vent systems shall terminate at least 4 ft, 1.2 m below,
4 ft, 1.2 m horizontally from or 1 ft, 0.3 m above any door, window
or gravity air inlet into any building. It must not terminate less than
4 ft, 1.2 m horizontally from, and in no case above or below, unless
a4 ft, 1.2 m horizontal distance is maintained, from electric meters,
gas meters, regulators and relief equipment and not less than 7 ft,
2.1 m from any adjacent public walkway. The bottom of the vent
terminal(s) shall be located at least § ft, 1.5 m above the air intake
terminal(s) unless there is a minimum $§ ft, 1.5 m horizontal
separation between them. Avoid terminal locations likely to be
affected by winds, snow drifts, people and pets. Protect building
materials and vegetation from degradation caused by the flue gases.

Vertical Direct Vent Systems - See Figure 6

The maximum length for the vertical vent and combustion air
pipesis 35 ft, 10.7 m plus two 90° elbows for each. If any part ofa
single wall metal vent system passes through an unheated space it
must be insulated with insulation rated for 400°F, 204°C. Structual
penetrations must be made using approved fire-stops.

A listed, nonrestrictive vent cap must be used. The top of a vertical
vent system must extend at least §'/> ft, 1.7 m above the roof
surface that it passes through, 4 ft, 1.2 m above the intake air cap,
see Figure 6.

HORIZONTAL VENT, NEGATIVE PRESSURE,
CATEGORY |

In this configuration a wall-mounted power venter must be used
to pull the flue products horizontally from the unit and vent them
to the outdoors, see Figures 3,4 & S. The air for combustion is taken
from the space in which the unit is installed, or from the outdoors.
The applicable instructions under the “COMBUSTION AIR &
VENTILATION” section must be followed!

To maximize the performace of single wall sheet metal vent systems
locate 90° elbows as far from the boiler as possible and from one
another. For best results, horizontal vent systems should be as short
and straight as possible.

When horizontal vent runs exceed § ft, 1.5 m they must be supported
at 3 ft, 0.9 mintervals with overhead hangers. The vent system must
be pitched down, toward the vent terminal, 1/4in/ft, 20 mm/m. 1t
any part of a single wall metal vent system passes through an unheated
space it must be insulated with insulation rated for 400°F, 204°C.

Horizontal vent systems shall terminate at least 4 ft, 1.2 m below,
4 ft, 1.2 m horizontally from or 1 ft, 0.3 m above any door, window
or gravity air inlet into any building. It must not terminate less than
4 ft, 1.2 m horizontally from, and in no case above or below, unless
a4 ft, 1.2 m horizontal distance is maintained, from electric meters,
gas meters, regulators and relief equipment and not less than 7 ft,
2.1 m from any adjacent public walkway. The bottom of the vent
terminal(s) shall be located at least § ft, 1.5 m above the air intake
terminal(s) unless there is a minimum § ft, 1.5 m, horizontal
separation between them. Avoid terminal locations likely to be
affected by winds, snowdrifts, people and pets. Protect building
materials and vegatation from degradation caused by the flue gases.

To determine the appropriate power venter for the boiler/water
heater, see Table 6, Power Venter Sizes. Follow the power venter
manufacturer’s installation instructions.

Table6 Power Venter Sizes

V-Tube Power Venter Max. Pipe Length
Model Model ft mm

300 HS-1 30% 9

400 HS-2 100 31

600 HS-2 67** 21

750-900 HS-3 100 31

1050-1350 HS-4 100 31

1500-2100 HS-5 100 31

*Choose HS-2 100 ft, 37 m, Max. Pipe Length.
**Choose HS-3 for 100 ft, 37 m, Max. Pipe Length.

OUTDOORVENTING

When installed outdoors the V-Tube must be fitted with the fac-
tory supplied outdoor vent hood and air intake hood, see Figure
8. Multiple units must be spaced per Figure 9.

The boiler/water heater must be at least 10 ft, 3.0 m from any door,
window or gravity air inlet into any building and at least 3 ft, 0.9 m
from any overhang unless local codes dictate differently.

Avoidlocations where wind deflection off of adjacent walls, buildings
or shrubbery might cause a down draft. The unit(s) should be
located at least 3 ft, 0.9 m from structures. Outdoor installations
are not reccommended in areas where the danger of snow blockage
exists.

CAUTION Do not place the boiler/water heater in a location that
would subject it to runoff from adjacent buildings or
damage may occur voiding the warranty!
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Figure8  Outdoor Venting COMMON VENT SYSTEMS

EXHAUST Ifan existing boiler/water heater is removed from a common venting
SUPPLY HOOD system, the common venting system may then be too large for the
HEADER COMBUSTION proper venting of the remaining appliances connected to it. At the
HOOD AIR HOOD time of removal of an existing boiler/water heater, the following
steps shall be followed with each appliance remaining connected
-] = to the common venting system placed in operation, while the other
0l appliances remaining connected to the common venting system

RETURN are not in operation.

HEADER
@ HOOD a) Seal any unused openings in the common venting system.

b) Visuallyinspect the venting system for proper size and horizontal

pitch and determine there is no blockage or restriction, leakage,
corrosion and other deficiencies which could cause an unsafe
condition.

Figure 9 Multiple outdoor Units
¢) Insofar as is practical, close all building doors and windows and

__4FT all doors between the space in which the appliances remaining
—T1 ' 1.2m 1 connected to the common venting system are located and other
spaces of the building. Turn on clothes dryers and any appliance
not connected to the common Venting system. Turn on any
exhaust fans, such as range hoods and bathroom exhaust, so
they will operate at maximum speed. Do not operate a summer
exhaust fan for a boiler installation. Close fireplace dampers.
S L L]
10 FT
31m
11 1]
| T
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d)

¢)

f)

g)

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

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

After it has been determined that each appliance remaining
connected to the common venting system properly vents when
tested as outlined above, return doors, windows, exhaust fans,
fireplace dampers and any other gas-burning appliance to their
previous condition of use.

Any improper operation of the common venting system should
be corrected so the installation conforms with the National Fuel
Gas Code, ANSI Z223.1/NFPA 54. 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 F in the National Fuel
Gas Code, ANSI 7223.1/NFPA 54 and or CAN/CGA-B149

CAUTION

GENERAL PIPING REQUIREMENTS

Improper piping of this boiler/water heater will void
the manufacturer's warranty and can cause boiler failure
resulting in flooding and extensive property damage!
Excessive water hardness causing scaling in the copper
heat exchanger tubes is NOT covered under the
manufacturer's warranty. Excessive pitting and erosion
of the internal surface of the copper heat exchanger
tubes is NOT covered under the manufacturer's
warranty if the result of high water flow rates, see Table
7. Return water temperatures below 125°F, $2°C will
result in heat exchanger damage from excessive
condensation voiding the manufacturer’s warranty, see
Primary/Secondary Piping Figure 11.

Shut off valves and unions should be installed at the

inlet and outlet connections of the boiler/water heater
to provide for isolation of the unit should servicing
be necessary.

Installation Codes.

Freeze Protection

This boiler/water heater is CSA designed certified for outdoor
installation. Outdoor installations in areas where the danger of
freezing exists are not recommended unless proper freeze protection
is provided. If the unit s to be installed in such an area the following
precautions MUST be observed:

1. A continuous flow of water through the boiler/water heater
MUST be maintained! The pump respon-sible for flow through
the boiler/water heater must run continuously!

2. Apolypropylene glycol /water mixture suitable for the minimum
temperature that the unit will be exposed to must be used. The
pump must be capable of producing a minimum of 15% more
flow and overcoming a 20% increase in head loss. Domestic
water systems must be isolated from the water heater by the
use of a heat exchanger or other approved method.

3. If the boiler/water heater must be shut off for any reason the
electric, gas and water supplies MUST be shut off and the unit
and its pump completely drained.

caution Improper outdoor installation of this boiler/water

heater can cause boiler failure voiding the manufacturer's
warranty!
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Relief Valve

Table7 Temperature Rise Table

Pipe the discharge of the pressure relief valve to prevent scalding in AT = 15°F AT=83°C
the event of a discharge, see Figure 10. The discharge piping must be Model FlowRate | Pres.Drop | Flow Rate Pres. Drop
sized the same as the pressure relief valve outlet and installed to allow Number GPM Ft L/s kPa
complete drainage of both the relief valve and the discharge piping. 300 33.4 0.21 2.1 0.6
400 45.3 0.49 2.9 1.5
600 68.0 1.30 4.3 3.8
750 85.0 2.35 5.4 6.9
Figure 10  Relief Valve Piping 900 102.0 3.83 6.4 11.3
1050 119.0* 6.22 7.5 18.3
1" 25 mm CLEARANCE MUST BE AT = 20°F AT=11.1°C
mﬁ'{}g"‘;ﬁg N%ELVL%EN HOT Model FlowRate | Pres.Drop | Flow Rate Pres. Drop
ﬁA COMBUSTIBLE CONSTRUCTION. Number L Ft Lfs kPa
300 25.1 0.12 1.6 04
400 34.0 0.29 2.1 0.9
600 51.0 0.76 3.2 2.2
750 63.8 1.38 4.0 4.1
900 76.5 2.25 4.8 6.6
1050 89.3 3.65 56 10.7
1— E)E)SCHARGE EPIPOE TSIEZ’F T0 1350 114.8*% 7.15 7.2 21.1
UAL VALV UTLET. o o
DO NOT RESTRICT FLOW. AT =25°F AT=13.9°C
Model Flow Rate Pres. Drop Flow Rate Pres. Drop
L —DISCHARGE SO AS TO AVOID Number GPM Ft L/s kPa
Eép'(_)‘%l:# REI Q%I-I_D PCE)SS\(?SDSOR 300 20.0 0.08 1.3 0.2
AND ALLOW COMPLETE ggg :;': g‘;z ;g ?'i
DRAINAGE OF RELIEF VALVE : : - ~
AND PIPING, 750 51.0 0.91 3.2 2.7
. . 900 61.2 1.49 3.9 4.4
| | 1050 71.4 2.41 4.5 7.1
1350 91.8 4.73 5.8 13.9
1500 102.0 6.29 6.4 18.5
AT =30°F AT=16.7°C
[IXTTTE Never install any type of valve between the boiler/ Model FlowRate | Pres.Drop | FlowRate Pres. Drop
water heater and the reliefvalve or an explosion causing Number GPM Ft L/s kPa
extensive property damage, severe personal injury or 600 34.0 0.36 2.1 1.1
death may occur! 750 425 0.65 2.7 1.9
900 51.0 1.06 3.2 3.1
1050 59.5 1.72 3.8 5.1
. 1350 76.5 3.38 4.8 9.9
FIOW SWItCh 1500 85.0 4.49 54 13.2
The flow switch supplied with the boiler/water heater must be wired 1950 110.5* 9.18 7.0 27.0
to the terminal strip in the control panel to prevent the boiler from 2100 1 19'°t 11.24 7.5 . 33.1
firing unless there’s adequate water flow through the unit. The flow = 4AT=19.4°C
switch must be installed in the supply piping adjacent to the boiler Model FlowRate | Pres.Drop | Flow Rate Pres. Drop
, Number GPM Ft L/s kPa
outlet connection. 750 36.4 0.49 53 14
caution Failure to properly install the flow switch may result 19005% :3; ?g: gg i;
in .dgmage to the boiler/water heater heat exchanger ) 65:6 2:5 7 Vit T
voiding the warranty! 1500 72.9 3.37 46 9.9
1950 94.7 6.90 6.0 20.3
2100 102.0 8.45 6.4 24.9

*Flow exceeds recommended maximum use a greater temperature
rise or consult manufacturer. Cupro-nickel heat exchanger should be
considered.
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HEATING SYSTEM PIPING

General Piping Requirements

All' heating system piping must be installed by a qualified technician
in accordance with the latest revision of the ANSI/ASME Boiler
and Pressure Vessel Code, Section IV, and, when required, ANSI/
ASME CSD-1, Standard for Controls and Safety Devices for
Automatically Fired Boilers. All applicable local codes and ordinances
must also be followed. A minimum clearance of 1 in, 25 mm must
be maintained between heating system pipes and all combustible
construction. All heating system piping must be supported by suitable
hangers not the boiler.

The thermal expansion of the system must be considered when
supporting the system. A minimum system pressure of 12 psig,
82.7 kPa must be maintained.

Heating Boiler Piping Connections
The supply and return piping should be sized to suit the system. The

supply and return connection sizes are listed in Table 8.

Table8 Supply & Return Connection Sizes

Model Size
300 thru 2100

Return Size
2 1/2" NPT

Supply Size
2 1/2"NPT

Pump Requirements

This low mass boiler requires a continuous minimum water flow
for proper operation. The system pump must be sized to overcome
the head loss of the boiler and the heating system in order to achieve
the required temperature rise. Table 7 provides the heat exchanger
pressure drop and temperature rise figures. The temperature rise
across the boiler must never exceed 35°F, 19.4°C.

CAUTION A temperature rise outside of the range listed in
Table 7 indicates that the flow rate through the
heat exchanger is incorrect which will damage the
heat exchanger voiding the warranty! The maximum
allowable temperature rise is 35°F, 19.4°C.

The maximum allowable flow rate through a V-Tube
boiler with copper heat exchanger is 105 GPM, 6.6 L/s.
The cupro-nickel heat exchanger allows for 120 GPM,
7.6 L/s.

An adjustable pump delay is available as a feature of the staging
controller. The pump delay establishes water flow through the boiler
and heating system before the appliance starts. Consult the staging
controller manual for further details.

Low Water Cutoff

Ifa boiler is installed above any radiation elements it must be fitted
with a low water cutoff device.

Refer to wiring diagram supplied with the boiler/water heater for
proper wiring connections.

Expansion Tank & Air Separator

An expansion tank or other means to control thermal expansion
must be installed in the heating system. An expansion tank must
be installed close to the boiler on the suction side of the pump. An
air scoop and automatic air vent must also be installed to eliminate
air trapped in the system.

Primary/Secondary Piping

Boilers connected to heating systems using zone valves, zone pumps,
or systems that have excessive flow rates or return water temperatures
less than 125°F, $2°C must be isolated from these systems to protect
the boiler.

Variable Water Flows

Figure 11 shows a typical primary/secondary piping system. A
dedicated pump is used to maintain a constant water flow through
the boiler. This secondary pump is sized to overcome the head loss
of the boiler and secondary piping system while supplying the flow
rate required to maintain the desired temperature rise across the
boiler. The primary pump is sized to provide the required flow to
the heating system. The secondary piping connections to the primary
system piping must not be more than 6 pipe diameters apart to
ensure zero pressure drop in the primary system, see Figure 11.

Low Return Water Temperatures

To preventthe problems associated with condensation of the products
of combustion due to low return water temperatures a primary/
secondary piping system with a bypass and bypass valve must be
installed, see Figure 12 and 12A. The bypass and bypass valve must
be sized the same as the secondary piping. A balancing valve must
alsobeinstalledin the supply side of the secondary piping downstream
of the bypass. The balancing valve should be adjusted to divert some
of the heated discharge water into the return water until the required
inlet water temperature is achieved. The primary and secondary
pumps should be sized to provide the required flow through each
system. The secondary piping connections to the primary system
piping must not be more than 6 pipe diameters apart to ensure zero
pressure drop in the primary system, see Figure 12 and 12A.

Multiple Boiler Systems

Systems using multiple boilers can also be installed using a primary/
secondary manifold system, Figure 13.

Piping For Use With Cooling Units

The boiler, when used in connection with a refrigeration system,
must be installed so the chilled medium is piped in parallel with
the boiler. Appropriate valves must be used to prevent the chilled
water from entering the boiler.

When a boiler is connected to a heating coil that may be exposed
to refrigerated air from an air handling device, the piping system
must be equipped with flow-control valves or some other automatic
means of preventing gravity circulation of the boiler water during
the cooling cycle.
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Figure 11
(See Notes)

Typical Primary/Secondary Piping

MINIMUM 3X PIPE DIAMETERS
MAXIMUM 10X PIPE DIAMETERS

BETWEEN CENTERS

SYSTEM

SYSTEM |> <‘I
RETURN

NOTES:

1. Boiler circuit piping must be sized
large enough to handle maximum
flow through unit.

2. Boiler pump sized to boiler design

i

SUPPLY

flow requirements.
3. All boilers furnished with factory ?‘
mounted outlet water temperature ( BACKFLOW
gauge. PREVENTION
4. Boiler pump purging required. DEVICE
Use terminals supplied.
Notice: These drawings show suggested pip-
ing configuration and valving.
Check with local codes and ordinances for
specific requirements.
COLD WATER
MAKE UP
Figure 12 Low Temperature Piping with Thermostatic Valve
(See Notes) MINIMUM 3X PIPE DIAMETERS
MAXIMUM 10X PIPE
DIAMETERS BETWEEN
<% |-—[| CENTERS
SYSTEM SYSTEM
return — D > % % SUPPLY
BACKFLOW
( PREVENTION
DEVICE
SEE NOTE 1
FLT
[
‘ COLD WATER
MAKE UP
Adjustment Procedure To Maintain Inlet Temperature
NOTES: Above Dew Point

1. For pump selection consult factory.

2. Boiler pump sized to boiler and thermostatic 3-way valve design flow
requirements.

3. Boiler circuit piping must be sized large enough to handle maximum flow
through unit.

4. All boilers furnished with factory mounted outlet water temperature gauge.

5. Boiler pump purging required. Use terminals supplied.

6. Valve is precalibrated for 140°F return temperature.

Notice: These drawings show suggested piping configuration and valving. Check
with local codes and ordinances for specific requirements.
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T1-Temp-Min+110° For Atmospheric
T1-Temp-Min=125° Sealed Combusion

—

. Turn heater on and open valves A & B.
. After steady-state operation, if T1 is less than Temp-Min
slowly close valve B until T1 climbs to desired operating
temperature above Temp-Min.
. If T1 is greater than desired operating temperature, slowly
close valve A to adjust to lower desired temperature above Temp-
Min.
4. Check after system operating temperature has stabiized.
Make final adjustments.
5. Follow same adjustment procedure for sealed combustion.
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Figure 12A Low Temperature Piping
(See Notes and Adjustment Procedures)

SYSTEM

A

MAXIMUM 10X PIPE
DIAMETERS BETWEEN
CENTERS

MINIMUM 3X PIPE DIAMETERS

SYSTEM

RETURN

Adjustment Procedure
To Maintain Inlet Temperature
Above Dew Point
T1-Temp-Min=110°F For Atmospheric
T1-Temp-Min=125°F Sealed Combusion

. Turn heater on and open valves A &BB.
2. After steady-state operation, if T1 is less

SUPPLY

NOTES:

1. Boiler circuit piping must be
sized large enough to handle
maximum flow through unit.

2. Boiler pump sized to boiler
design flow requirements.

3. All boilers furnished with
factory mounted outlet
water temperature gauge.

8 i BACKFLOW
than Temp-Min slowly close valve B until ( PREVENTION 4. Boiler pump purging required.
T1 climbs to desired operating temperature ? DEVICE Use terminals supplied.
above Temp-Min. Notice: These drawings show
3. If T1is greater than desired operating suggested piping configuration
temperature, slowly close valve A to adjust to and valving.Check with local
lower desired temperature above Temp-Min. codes and ordinances for
4. Check after system operating temperature specific requirements.
has stabilized. Make final adjustments. COLD WATER
5. Follow same adjustment procedure for MAKE UP
sealed combustion.
Figure 13  Multiple Boiler Piping SYSTEM
(See Notes) RETURN
MINIMUM 3X PIPE DIAMETERS
MAXIMUM 10X PIPE DIAMETERS
BETWEEN CENTERS
I -
> —>

=1 af==1al"
A

m
é

NOTES:

1. Boiler circuit piping must be large enough to handle

maximum flow through unit.

w N

temperature gauge.

[GIN

handle maximum flow through all units.

. Boiler pump sized to boiler design flow requirements.
. All boilers furnished with factory mounted outlet water

. Boiler pump purging required. Use terminals supplied.
. Secondary loop pipe diameter must be sized large enough to

Notice: These drawings show suggested piping configuration and valving.
Check with local codes and ordinances for specific requirements.
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DOMESTIC WATER SUPPLY PIPING

CAUTION  Proper control settings must be used to prevent water
supplied for domestic use from exceeding 130°F, 54°C
or a scald injury will occur! When higher water
temperatures are required for appliances such as a
dishwasher, a mixing valve or some other tempering
means must be installed. Households with small
children may require water temperatures less than
120°F, 49°C. Local codes must be complied with!

General Piping Requirements

Ensure that the water heater is equipped with bronze headers. Piping
and components connected to the water heater must be suitable for use
with potable water. The water heater must not be connected to any
heating system piping or components previously used with a non-
potable water heatingappliance. No toxic chemicals, such as those used
for boiler treatment, are to be introduced into the potable water used
for space heating, Ifa hot water storage tank is used in the system it must
be equipped with a temperature and pressure relief valve that complies
with ANSI Z21.22 or CAN-4.4 and CAN-4.6.

The storage tank must be located as close to the water

heater as possible to prevent excessive head loss which
will reduce flow.

Water Chemistry

The required temperature rise across the water heater is based on
water having a hardness between 8 and 18 grains per gallon with a
level of dissolved solids not exceeding 350 ppm. Water having a
hardness less than 8 grains can cause excessive errosion of the heat
exchanger. Water that has a hardness greater than 18 grains per gallon
and/or alevel of dissolved solids exceeding 350 ppm will require a
recalculation of the pump size and temperature rise.

Acupro-nickel heat exchanger mayalso be required. The manufacturer
should be consulted when these water conditions are encountered.
See Table 8A.

CAUTION The maximum allowable flow rate through a V-Tube
water heater with copper heat exchanger is 105 GPM,
6.6 L/s. The cupro-nickel heat exchanger allows for
120 GPM, 7.6 L/s, see Table 8B.

Hamilton Engineering water heaters are designed to run scale free.
Due to the extreme variables of water conditions world wide it is
necessary to consider pH values and water hardness in relationship
to scaling. It is crucial to consider these two variables when making
heat exchanger and pump selection. If local water conditions are
extreme follow the guidelines in the Heat Exchanger Selection Table
(Table 8A) and the Pumping Performance Table (Table 8B). Scale
free operation can be achieved by using water with a hardness between
8 and 18 and by maintaining the pH between 5 and 9. Follow the
conditions listed under NORMAL in the table. In some areas of the
country additional precautions must be observed due to unusual
characteristics of the local water supply. Call the nearest Hamilton
Engineering representative for details.

To properly size the pump a grain hardness and pH test must be taken
at the installation site before the order is placed. Proper pump sizing
willimprove heater performance and help ensure heater longevity.

Expansion Tank

An expansion tank or other means to control thermal expansion
must be installed in the water heating system if back flow preven-
tion devices are installed.

Cold Water Supply

The cold water supply must be piped to the water heater's outlet piping
between the water heater and the hot water storage tank. This will
prevent untempered water from entering the water heater, see the
Temperature Rise Control section below. A typical water heating
system is shown in Figure 14 and 18.

Pump Requirements

This low-mass water heater requires a continuous mini-mum water
flow for proper operation. The low water flow switch provided for this
unit will shut down the water heater if flow falls below the required
minimum level. Table 8B provides the heat exchanger pressure drop
chart and temperature rise table. The temperature rise across
the water heater must never exceed 35°F, 19°C.

Temperature Rise Control

Water returned to the water heater inlet must not be less than 125°F,
52°C or excessive condensation of the products of combustion will
damage the water heater voiding the warranty. The method outlined
below can be employed to prevent this condition from occurring,

A balancing valve should be installed on the outlet side of the water
heater for purposes of adjusting the flow rate through the heat
exchanger. Thermometers are installed on both the inlet and outlet
of the water heater for determining the temperature rise through the
unit. The proper velocity through the water heater must be maintained
in accordance with Table 8B for efficient operation and long life. I
the temperature rise through the water heater is lower than
recommended the water velocity is too high. Premature erosion of
the heat exchanger will occur. Conversely, if the temperature rise is
higher than recommended in Table 8B the flow rate is too low. Scaling
and softening of the heat exchanger will occur.

Thermostatic Mixing Valve -
Water Above 140°F, 60°C

Water can be stored at temperatures above 140°F, 60°C provided
that a thermostatically controlled mixing valve is used to temper
the hot water to an acceptable temperature before it's supplied for
domestic use.

The mixing valve MUST be set to prevent a scald injury from
occurring, see the caution against scalding above.

Storage of water for domestic use above 140°F, 60°C will provide
anincreased quantity of tempered water and help prevent the growth
of water born bacteria.
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Table 8A V-Tube Heat Exchanger Selection Graph

HEAT EXCHANGER SELECTION GRAPH
14
2 13
5‘ 12
2 11 CALL FACTORY
L 10 Lo L1
| 9 CuNi NORMAL PUMP
S
8
2 EI . CuNi Copper CuNi
o 5 6 USE SOFT USE NORMAL USE HARD
% w s WATER PUMP PUMP WATER PUMP
= 4 CuNi NorwmAL PUMP
S
3 T
a 9 CALL FACTORY
Q
<
1
—0
01 2 3 4 5 6 7 8 9101112131415 1617 18 19 20 2122 23 24 25 26 27
SOFT ‘ NORMAL HARD
GRAINS OF HARDNESS
(Grains of hardness is equal to PPM divided by 17.1.)

Table 8B V-Tube Pumping Performance Requirement

PUMPING PERFORMANCE REQUIREMENTS

WATER HARDNESS SOFT NORMAL HARD

HEAT EXCH. TYPE CuNi Copper CuNi
MODEL GPM AP AT || GPM AP AT || GPM AP AT
DW—300 37 026 130 | 75 095 7.0 | 112 200 4.0
DW—400 37 035 180 || 75 125 9.0 | 112 265 6.0
DW—600 37 043 270 || 75 156 140 | 112 330 9.0
DW—750 37 052 340 || 75 1.86 17.0 || 112 394 11.0
DW—900 37 o./eo 41 ./o 75 217 200 |[ 112 459 14.0
DW—1050 37/ 0.73 /48.0 75 2.64 240 |[ 112 560 16.0
DW—1350 3%0?9(/ 61;0 75 325 310 || 112 6.89 20.0
DW—1500 37 o.QV 68.0 || 75 356 34.0 | 112 7.54 23.0
DW—1950 35/ 1/.24/ 88/.0 94 676 35.0 || 112 9.48 29.0
DW-2100 3/7/1.3§/9éo 103 862 35.0 || 112 10.13 320

AT=Temperature Change=(Outlet Temp.—Inlet Temp.) in F.
AP=Head Loss=(Inlet Pres.—Outlet Pres.) in feet of Water Column.

To achieve the proper flow rate adjust outlet valve on heater - SPECIAL REQUIREMENTS
iping to obtain th t AT.
piping to obtain the correct A m (CALL FACTORY OR REPRESENTATIVE)

Call factory if grains of hardness is less that 3 or greater than 24.
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LEGEND:

Figure 14  Typical Water Heating Piping (DW Models only) Boilor Loo
(See Notes) - ' P
@ Supply Loop — —— —
/T ® I% -~
Q\ﬂ/vd/l @ ° »
Rang!
e Q (001’2 Pump Pressure
° \‘\0\) 0(\19 ‘ 7 9?\6‘\ _N_ Relief Valve
Qo“\°¥e ) ¢ \)«\Q Valve
X9 >.<
Q\(o\)\i)(O ‘ @ Flow Switch
e ‘ Globe Valve
2
I/ / Annlo Val Thermometer
ngle Valve <F

Bufferfly Valve

Aquastat Union
Attention:
Not all HEI stock storage tanks

incorporate this tapping: See Note 1.

&

Balance Valve

—0-

Figure 15 Multiple Water Heating Piping (DW Models only) Ball Valve Gas Prossure

Pressure Switch

(See NOtES) (;2 Regulator
Motorized Valve ﬁ
SELF BALANCING DOUBLE REVERSE Automatic

Air Vent

RETURN MAKE-UP & SUPPLY, CIRCULATION

¥

Solenoid
Operated Valve

Temperature &
Pressure
Relief Valve

%

Self-Operated
alve

va
)

Vacuum

Relief Valve
Pressure

Reducing Valve

L
#O

Check Valve Drain Valve
: (Typ.)

Attention:
Not all HEI stock storage tanks
incorporate this tapping: See Note 1.

NOTES:

. Optional cold water make up and recirculation line location.

2. When using intermittent pump and pump delay, locate remote aquastat
well in lower 1/3 of tank. Install aquastat with heat sensing compound.

. Thermal expansion tank may be required, check local codes.

4. When using optional factory mounted pump, max pipe length 30’ total, 6-90° elbows, full pipe size.

. CAUTION: MEASURE WATER HARDNESS AND pH AT JOB SITE.
The pH and water hardness must be measured before selecting heat exchanger and pump.
Consult the Heat Exchanger Graph and Pumping Performance Table before making selection.

. Common piping must be sized for maximum combined heater flow.

. Hot water tanks should be equipped with a combination temperature & pressure relief valve.

. MA Code requires an 1/8” hole in check valve to compensate for thermal expansion.

. Boilers may require a mixing application in order to prevent flue gas condensation and premature failure caused by fireside
corrosion. (Figure 12A) - "Adjustments Procedure To Maintain Inlet Temperature Above Dew-point."

10. A thermostatic mixing valve may be required at the outlet of the tank in order to limit the mixed water to a desirable temperature

helping to prevent scalding and injury. Consult local codes.

w

wv

O ooNO

Notice: These drawings show suggested piping configuration and valving.
Check with local codes and ordinances for specific requirements.
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GAS SUPPLY PIPING

l!:::! :II Ha Check the boiler/water heater rating plate to make sure
that the boiler/water heater s for thegtipe of gas thatwill
beused. Ifitisn’t,do not connect the boiler/water heater
to the gas supply. Gas supply piping must be in
accordance with the National Fuel Code, ANSIZ223.1-
latest revision or applicable provisions of the local
building codes. Canadian installations must comply
with CAN/CGAB149.1 or .2 Installation Code. Failure
to comply with this warning can result in extensive
property damage, severe personal injury or death!

The V-Tube comes from the factory ready to be piped to the gas
supply. If for any reason the boiler/water heater is not for the type
of gas available at the installation site, call your Hamilton Engineering
representative to resolve the problem.

A minimum gas supply pressure of 7 in, 178 mm

WC natural or 11 in, 279 mm WC propane and
maximum 14 in, 356 mm WC natural or propane,
must be available at the safety shutoft valve inlet with
the unit(s) operating.

Table 9 should be used to ensure that the gas supply piping is sized
properly. If more than one appliance is supplied by the same supply
pipe, the piping must be sized based on the maximum possible
demand. Do not neglect the pressure drop due to pipe fittings. Table
9 should be used in conjunction with Table 10 to ensure that the gas
supply piping has the capacity to meet the demand.

Figure 16 depicts the proper way to connect the boiler/ water heater
to the gas supply piping. The manual shut-off valve must be installed
in the supply piping. It should be installed 5 ft, 1.5 m above the floor
where required by local codes. Provide a sediment trap at the bottom
of the vertical section of the gas supply pipe upstream of the gas
controls.

A ground joint union should be installed between the boiler gas
controls and the supply piping. Each of these items are needed to
ensure long life and ease of servicing. Always use a pipe sealant that
is suitable for use with LP gas.

Table9 Gas Pipe Capacity

Maximum pipe capacity in ft*/hr based on 0.60 specific gravity gas
at a pressure of 0.5 psig or less and a 0.3" WC pressure drop.

Nominal Pipe length in feet

lronPipe | 10 | 20 | 30 | 40 | 50 | 60 | 80 | 100 | 150
Size Maximum gas volume of pipe, (ft*/hr)
1" 520 | 350 | 285 | 245 | 215 | 195 | 170 | 150 | 120

11/4" 1050 | 730 | 590 | 500 | 440 | 400 | 350 | 305 | 250
11/2" 1600 | 1100 | 890 | 760 | 670 | 610 | 530 | 460 | 380

2" 3050 | 2100 | 1650 | 1450 | 1270 | 1150 | 990 | 870 | 710
21/2" 4800 | 3300 | 2700 | 2300 | 2000 | 1850 | 1600 | 1400 | 1130
3" 8500 | 5900 | 4700 | 4100 | 3600 | 3250 | 2800 | 2500 | 2000

Note: Multiply the gas volume by 0.62 for propane flow capacity in ft*/hr.
Multiply the propane flow capacity by 2500 Btu/ft* to determine
the propane Btu/hr capacity for a given pipe size and length.

Table 10 Equivalent Pipe Length Chart

Nominal Type of pipe fitting
Iron Pipe 90° Elbow ‘ Tee' ‘ Gate Valve? ‘ Gas Cock?
Size Equivalent pipe length, (ft)
1" 2.6 5.2 0.6 1.5
11/4" 35 6.9 0.8 1.9
11/2" 4.0 8.0 0.9 23
2" 5.2 10.3 1.2 3.0
21/2" 6.2 12.3 1.4 3.7
3" 7.7 15.3 1.8 4.5
Notes: 1. For flow through branch.

2. For flow at full open.

CAUTION  Always use a square jawed wrench on the gas valve
body when making gas connections to it. Never over-
tighten the piping entering the gas valve body or gas

valve failure may result!

Figure 16  Gas Supply Piping

FROM CAS
{ SUPPLY
MANUAL SHUTOFF VALVE

GROUND JOINT UNION

—_—

TO BOILER

SEDIMENT TRAP & DRIP LEG
(TO EXTEND TO FLOOR)

When applicable, provisions for vent, bleed and gas relief lines must
be made in accordance with the latest revision of ANSI Z223.1/
NFPA 54.

Safe lighting and other performance criteria were met with the gas
manifold and control assembly provided on the boiler. All gas
connections MUST be leak tested before putting the boiler into
operation.

[TIXTTTE Never use an open flame to test for gas leaks. Always
use an approved leak detection method. Failure to
comply with this warning can cause extensive property
damage, severe personal injury or death!

Whenever the gas supply piping is pressure tested the boiler/water
heater gas controls must be protected. If the test pressure is equal to,
or less than 1/2 psig, 3.5 kPa isolate the boiler/water heater by
closing it's manual shut off valve, see Figure 16. If the test pressure is
greater than, or equal to 1/2 psig, 3.5 kPa, disconnect the boiler/
water heater and its individual shut-off valve.
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ELECTRICAL WIRING

Electrical Power Connections

CAUTION Label all wires prior to disconnection when servicing
controls. Wiring errors can cause improper and
dangerous operation! Verify proper operation after
servicing.

The electrical connections to this boiler/water heater must be made
in accordance with all applicable local codes and the latest revision
ofthe National Electrical Code, ANSI /NFPA-70. Installation should
also conform with CSA C22.1 Canadian Electrical Code Part I if
installed in Canada.

Install a separate 120 volt 15 amp or 20 amp circuit breaker for the
boiler/water heater and pump, see Table 11. A properly rated shut-
off switch should be located at the boiler/water heater. The boiler/
water heater must be grounded in accordance with the authority
having jurisdiction, or if none, the latest revision of the National

Electrical Code, ANSI/NFPA-70.

Table 11 V-Tube Electrical Requirements

Recommended
V-Tube Circuit Breaker *Running
Model (Amps) Amps
DB/DW 300 - 600 15 3.9
DB/DW 750 - 900 15 6.0
DB/DW 1050 - 2100 20 11.4

*Use separate circuit breaker that is properly sized for pump and
pump contactor.

Line voltage field wiring of any controls or other devices must
conform to the temperature limitation of type T wire at 95°F, 35°C
above room temperature. Use copper conductors with a minimum
size of #14 awg. Use appropriate wiring materials for units installed
outdoors. The wire size must be compatible with the total amp draw
of the circuit.

Refer to the wiring diagram supplied with the boiler/water heater
for proper wiring connections.

GENERAL OPERATION
[ZEITTS Before proceeding read and fully understand the

instructions contained in this manual. Do not attempt
to operate this boiler/water heater if it has not been
installed in accordance with the guidelines set forth in
this manual. Failure to comply with this warning can
result in extensive property damage, severe personal
injury or death!

Should overheating occur or the gas supply fail to shut off, turn off
the manual gas control valve to the appliance. Do not interrupt water
flow through the boiler/water heater.

Hydronic Heating Boilers

Open the make-up water valve and slowly fill the boiler and all
of the radiation with water. Ensure that all bleed and drain valves
are closed.

Adjust the make-up water pressure regulator so a minimum
12 psig, 82.7 kPa system pressure is maintained at the highest
point in the system piping. If a make-up water pump is used adjust
it to maintain a minimum 12 psig, 82.7 kPa system pressure.

Open the system bleed and drain valves, one at a time, to purge
the air trapped in the heating system piping,

With the boiler off, run the system pump for at least 30 minutes
and bleed the system piping using the bleed valves. If strainers are
used in the system piping, the make-up water valve should be closed
and the strainers checked and cleaned.

The system expansion tank should be checked to ensure that the
correct water level in the tank is maintained. The tank should be
less than half full of water with the system full and adjusted to the
correct operating pressure.

Startthe boileras describedin the “OPERATING INSTRUCTIONS”.
Run the boiler for at least an hour. The system pump(s) and all
radiation units must be operated during this time. Ensure that the
make-up water valve is open.

Shut the boiler offand open the bleed valves to purge the air trapped
in the heating system piping. Close the make-up water valve and
check and clean the strainers and make-up water pressure reducing
valve.

Open the make-up water valve and adjust the system pressure if
necessary. The system should be checked and bled after three days
of operation.
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BOILER/WATER HEATER OPERATION
Staging Operation

The V-Tube boiler/water heater series is separated into on/off,
2-stage and 4-stage units depending on the model size. The 300 is
on/off only. The 400 through 900 models have two firing inputs. The
1050 through 2100 have four. Input staging is controlled from the
staging controller that signals the relay board to select the blower and
gas valve modes. Table 12 identifies the stages and firing modes
associated with the on/off (D300), 2-stage units (D400-D900), and
Table 13 identifies the stages and firing modes associated with the
4-stage units (D1050-D2100).

Table 12 Firing Modes (D400-D900) — D300 On/Off Only
Stage Firing Mode
Off Off
1 Low Fire
2 High Fire

Table 13 Firing Modes (D1050-D2100)

Stage Left Firing Mode Right Firing Mode
off off off
1 Low Fire Off!
2 Low Fire Low Fire
3 High Fire Low Fire
4 High Fire High Fire

1- The left main valve will operate at low fire, but left and right
blowers will be on and operating at low fire (low speed).

The outlet water temperature is automatically controlled by the
staging controller. It utilizes inputs from the inlet and outlet water
temperature sensors, plus optional tank and outside sensors, to stage
the boiler/water heater. The V-Tube will stage up or down
progressively, but will not jump overa stage. Stage 1 will operate first,
last and whenever the boiler/water heater is in operation. Consult
the staging controller documentation for further information on
controller operation.

For the D1050-D2100, the air inlet plenum is divided into
left and right sides. A separate blower, main gas valve and manifold
are used for each side. However, the combustion chamber is
undivided. For best overall performance, gas and airflows should be
balanced so that when both sides are at low or high fire, stage 2 or 4,
the gas and airflows are equal.

Pressure Switch Settings

Differential pressure switches are provided in the V-Tube to shut
down gas flow under a blocked flue or inlet condition. One high fire
pressure switch is used for the 300 and one low fire and one high fire
pressure switch are used for the 400 through 900 models. Two low
fire and two high fire pressure switches are used for the 1050 through
2100 models. The low fire pressure switches serve to shut down gas
flow if there is a blocked flue or inlet condition during low fire
operation. Similarly, the high fire switches will shut down gas flow if

there is a blocked flue or inlet condition during high fire operation.
The differential pressure is taken between the air plenum
and the pressure inside one of the main burners.

Pressure taps are provided in the control compartment for taking
the differential pressure readings, Figure 17. Table 14 lists the
differential pressure settings for all of the models.

Pressure Switch Tap(s)

TO PRES