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The KN condensing cast iron boiler

Operation

Overview

The KNl is a castiron boiler designed and constructed to allow full condensing operation. The illustration
at left shows how the boiler is heated with a down-fired premix gas burner mounted above the heat
exchanger. The KNI blower pulls gas and air through a venturi assembly and pushes the mixture into
the burner. The power of the blower forces the flue products through the heat exchanger and out the
vent.

Boiler operation is controlled with the (NI electronic control. The control modulates boiler firing rate
based on system demand, allowing input as low as 20% of maximum ($:1 turndown). Combined with
the indoor or outdoor reset option of the I INI control, this allows maximum possible condensing mode
operation, with thermal efficiency up to 99% at minimum input.

Cast iron heat exchanger

The KN cast iron heat exchanger uses graphite port seals and ground joint fit-up between sections for
maximum flexibility and resistance to thermal expansion. The heat exchanger provides maximum heat
transfer with its counterflow design and flow-controlling baffle assembly.

Premix burner

Premix means the air and gas are mixed before they enter the burner. The mixing of gas and air in the
blower and piping ahead of the burner causes a uniform gas/air mix in the burner, providing reliable
operation with low excess air. The result is exceptional combustion efficiency.

The burner consists of a high-temperature stainless mesh secured to a stainless steel distributor plate. The
design causes uniform flame across the entire surface of the burner and the ability to operate at very low
firing rates. The flame is ignited with direct-spark electrodes and an electronic ignition control. Flame is
proven using a flame rod (flame rectification sensing).

Because of its low excess air operation and controlled combustion, the burner also provides low NO,
emissions and quiet operation.

Gas valve, blower and venturi

Most gas valves regulate at a positive pressure downstream of the valve (typically 3% inches water
column). But the ICINI gas valve regulates to ZERO pressure downstream. This is called a “zero governor”
valve. The advantage is that gas will only flow if something lowers the pressure downstream of the valve
below zero. That is just what happens when the blower pulls air through the venturi. As the air speeds up
to pass through the narrow throat of the venturi, a vacuum forms in the throat. The more air that flows
through the throat, the greater the vacuum.

The gas valve raises the negative pressure in the venturi to zero by letting gas flow. The lower the pressure
in the venturi throat, the more gas will that will flow. So gas flow automatically adapts to air flow, ensuring
consistent gas/air mix throughout the boiler's modulating range. Thus, the KINl HeatNet" electronic
control regulates the blower speed to control boiler firing rate.

KN HeatNet® control

The KNI HeatNet" electronic control consists of a microprocessor-based module and a keypad/display
unit for user interface. The control regulates boiler water temperature by adjusting boiler firing rate (by
varying the blower speed). The control considers how fast the temperature changes and how the
temperature varies over time to establish the best firing rate to meet demand. Options include an outdoor
sensor for outdoor reset operation and an indoor reset option. (Indoor reset monitors up to 8 zone
thermostats and determines a maximum firing rate needed to meet the demand. This keeps the boiler at
the highest possible efficiency.) In addition, the control can be set for multiple boiler operation, either
stand-alone or utilizing on-board HeatNet" technology. The control also automatically cycles the factory-
installed postpurge circulator to equalize residual heat in the boiler after firing,
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The KN condensing cast iron boiler

Components

1.

Gas valve

Pressure/temperature
gauge

Jacket

Cast iron section assembly
Inlet air filter access panel
Blower

KN HeatNet® control with
keypad and display

Venturi assembly

Pressure switches (blocked
flue and blocked air inlet)

. Control connection board

. Electrical box (power and

control entrances)

. Water return connection
. Airinlet sleeve
. Relief valve

. Relief valve piping (by

installer)

. Water supply connection
. Fenwal ignition module

. lIgnition electrodes/flame

rod assembly

. Control transformer (120/24

VAQ)

. Postpurge circulator, fac-
tory-installed and piped

. Vent connection sleeve

(with flue gas sampling
port)

. Condensate tubing connec-

tion

. Upper section cover and

premix burner

. Gas connection, 2" NPT

KN

components
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Customer service and technical support

Please direct all questions to your distributor or contact the
Advanced Thermal Hydronics Customer Service Department at:
260 North Elm Street Westfield, MA 01085

Phone (413) 564-5515

Always include the model and serial numbers from the rating
plate of the boiler in question.

Claims for damage or missing components must be filed imme-
diately against the transportation company by the consignee.

Hazard icons

You will find the following icons
throughout this manual.
(English/French)

The WARNING icon indicates
a hazard that can cause severe
personal injury, death or
substantial property damage.

CAUTION  AVERTISSEMENT

The CAUTION icon indicates a
hazard that will or can cause minor
personal or property damage.

NOTICE | | AvIS

The NOTICE icon calls out special
instructions that are important, but
are not related to hazards.

Other manuals

You must read and follow this
manual, the KN Vent/Air manual,
the KN Control manual and all
additional materials supplied with
the boiler. Failure to do so can
result in severe personal injury,
death or substantial property
damage.

Start-up/service history

Before leaving the installation site
after start or service, fill out the
Start-up/service history information
on the back page.
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1 Read before beginning the installation

Codes and standards

Boiler compliances

The IKIN has been design certified by CSA for
use with natural and propane gas under the latest
revision of ANSI-Z21.13/CSA 4.9, Gas-Fired
Low Pressure Steam and Hot Water Boilers
and CANI1-3.1, Industrial and Commercial
Gas Fired Packaged Boilers. Each unit has been
constructed and hydrostatically tested for a
maximum working pressure of 100 psi (700
kPa), in accordance with Section IV of the
A.S.M.E. Boiler and Pressure Vessel Code.

Code compliances

Before placing the boiler...
Verify boiler rating and gas supply

Before installing the (NI boiler, check the rating plate to ensure that the unit has been sized
properly for the job.
Ensure that the boiler is set up for the type of gas available at the installation site.

Verlfy location is suitable

Ensure the avallablhty of an adequate electrical supply, uncontaminated air for combustion, and
that vent (and air) piping can be correctly installed.

Ensure the boiler can be connected to system water piping and gas supply.
The boiler must not be exposed to dripping or spraying water or to rain.

If replacing an existing boiler, find out what caused the boiler to fail before installing a new boiler.
Correct the problems that led to failure, or the failure may happen to the new boiler.

All aspects of the boiler installation must con-
form 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 54-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 CSA B149.1 or 2,
Installation Code for Gas Burning Appliances
and Equipment.

Commonwealth
of Massachusetts

If installing a (NI boiler in the Commonwealth
of Massachusetts, you MUST FOLLOW the addi-
tional instructions contained in Advanced Thermal
Hydrodronics™ instruction sheet, MA CODE. If
you don’t have a copy, call your dealer or Advanced
Thermal Hydronics.

When installed in the Commonwealth of
Massachusetts, ensure the following:
The boiler must be installed by a licensed
plumber or gas fitter.
When antifreeze is used in the system, install
an approved pressure back-flow preventer.
Per DOE mandate, the IKINI=2 operator
control mcorporates an automatic means
(outdoor/indoor air reset) of adjusting the
boiler water temperature for hot water
heating. The boiler must not operate without
the automatic means enabled.

IMPO RTANT

In accordance with Section 325 (f) (3) of the Energy Policy
and Conservation Act, this bon[er is equipped with a feature
that saves energy by reducing the boiler water temperature as
the heating load decreases. This feature is equipped with an
override which is provided primarily to permit the use of an
external energy management system that serves the same
function.

THIS OVERRIDE MUST NOT BE USED UNLESS AT
LEAST ONE OF THE FOLLOWING CONDITIONS
IS TRUE:

- An external energy management system is installed that
reduces the boiler water temperature as the heating load
decreases.

- This boiler is not used for any space heating .

- This boiler is part of a modular or multiple boiler system
havinga total input of 300,000 BTU/hr or greater.

« This boiler is equipped with a tankless coil.

m Do notinstall or operate the boiler, or leave an installation, without complying with

all of the following, and with all information supplied in the boiler manuals.

Should overheating occur

Do not shut off power to the circulators if the boiler should overheat or the gas supply fail
to shut off. Instead, shut off gas supply to the boiler with a manual valve in the gas supply
line.

When servicing or operating the boiler

Disconnect electrical power when servicing the boiler to avoid potential for electrical
shock.

Allow the boiler, components and water to cool before attempting to remove or handle
boiler parts.

Do not add cold water to the boiler if it is hot. Allow the boiler to cool completely before
introducing cold water.

Do not operate the boiler if any part has been under water.

Follow the guidelines in the Maintenance section for dealing with fiberglass and ceramic
fiber materials.

You must have the following equipment

Electric multimeter - Ammeter

Surface temperature gauge . Metric Allen wrenches

Pressure differential gauge or included DP manometer

(3) Gas pressure meters: Two @ 0 — 14 inches WC; One @ 0 — S psi

Combustion analyzer — You must use a combustion analyzer and follow all instructions
in this manual to correctly start-up the boiler. As prescribed in this manual, the O, levels
must be between 5% and 7%. Throughout all firing rate conditions, the burner surface
must never show red areas. Follow manual procedures to correct this condition.

BO|Ier water

You must thoroughly flush the system, with the boiler isolated from the system, to remove
sediment. Existing systems, in particular, often contain large amounts of iron sediment.
Excess suspended solids in the water can lead to premature boiler failure.

High efficiency equipment requires suitable water for reliable operation. Follow the ASME
recommendation for water treatment on hydronic applications that have dissolved solids
greater than 200 parts per million. Fill water must be softened if the solids concentration
is higher than this. See additional guidelines in this manual.

Do not allow the boiler to operate with frequent introduction of make-up water. Correct
all problems causing leaks, relief valve weeping, or other factors that could cause fresh
water to be added.

Do not use automotive anti-freeze in the boiler waterways. If the use of antifreeze is
necessary, an anti-freeze specifically formulated for hydronic heating systems must be
used or damage to the boiler may occur, voiding the warranty.

On applications that use antifreeze or other low conductivity fluid in the water, provide
for increased water flow or ensure proper temperature rise.

Train the user

Before leaving, review the User’s Information Manual with the boiler user/homeowner,
including the required maintenance to be performed by the user, the need for annual start-up/
maintenance by a qualified technician, the avoidance of combustion air blockage or contami-
nation, and never bringing or storing flammable products into the boiler area.
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Boiler ratings and specifications

)

@

CERTIFIED

ENERGY STAR

KKN-2 only

Boiler model Units KN-2 KN-4 Notes
AFUE (DOE seasonal efficiency) % 20 N/A 1
Btuh 199,999 399,999
CSA Input (Max) Kw 59 116.8 2
. Btuh 40,000 80,000
CSA Input (Min) Kw 117 234 2
. . PSIG 100
Maximum allowable working pressure Pa 689
Water supply and return connections Inches, NPT 1%
Boiler water volume Gallons 3.9 59
Liters 14.8 22.3
A . Pounds 540 780
Shipping weight Kg 245 354
. . Pounds 563 753
Operating weight Kg 256 347
Fuels Natural gas or propane 3
Gas connection size Inches, NPT 2 ¥
Gas supply pressure, minimum Inelies U7 2
pply P g mm WC 50.8
Gas supply pressure, maximum Inches WC 14
PR P ' mm WC 356
Vent connection size i 3 4
mm 76.2 101.6
Vent options Direct Vent or Category IV and Il
Combustion air options Al e et ity st o7
P ducted to boiler from outside
. . . Inches 3 4
Combustion air adapter size mm 76.2 1016
Electrical requirements
Voltage 120 vac/60 hz/1-phase
Current draw (120-volt power line) Amperes 2.5 5
Thermostat anticipator setting Amperes 0
Operating control HeatNet control 4
Stand-alone
Control operation options HeatNet 4
BMS (boiler management system)
Heat demand (HeatNet or stand-alone)
On/Off
Control methods BMS (4-20 ma input) 4
Staging
RS485 digital communication
Notes
1 DOE Heating capacity is based on standard tests specified by the United States Department of Energy:
2 All capacity ratings above are based on sea level. Input adjustments allow setting the high fire input and may compensate for moderate altitudes.
For higher altitudes the maximum boiler input will be derated slightly.
3 The gas valve is capable of operating with natural gas or LP. See instructions in this manual to adjust for the specific fuel used.
4 For additional information, refer to the I NI Control manual.
S ‘Thermostat anticipator setting is for a single thermostat connected to a single KNI boiler. Also jumper from the Heat Demand terminals to the

IARI terminals on the connection board. See the (Nl Control manual for details.
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3 Installation site preparation

Boiler location requirements

Donotinstallthe boilerunless thelocation
meets all of the requirements in this box.
Failure to comply could result in severe personal
injury, death or substantial property damage.

Indoor installation only

Do not install the boiler outside or in an area that would
expose the boiler orits gas or electrical components to rain
or dripping or spraying water.

Do not install the boiler in a location that would subject the
boiler to freezing. Where freeze protection is needed, follow
the guidelines in this manual.

Flooring

The boiler can be installed on combustible flooring, but
must not be installed on carpeting.

The floor must be structurally sound and capable of support-

ing the weight of the boiler.

The boiler must be leveled front to back and side to side.
Use metal shims if necessary.

Accessibility

Jacket parts will have to be removed for some service proce-
dures. Ensure that the location provides a reasonable means
for service and operation of the boiler.

System piping, fuel and electrical supply

The boiler must be located such that piping for water, gas,
vent and air can reasonable be connected.

There must be a reasonable means of providing electrical

supply to the boiler.

Adjacent construction

Locate the boiler in an area that will prevent water
damage to adjacent construction should a leak occur or
during routine maintenance.

Combustion air

Do not place the boiler in a location that would restrict
the flow of combustion air into the air intake or subject the
boiler to a negative air pressure in the space when using air
from the boiler room.

Provide required combustion air openings to the boiler
room and the building (when required) when using air
from the boiler room for combustion (see page 8). Ifair is
piped to the boiler air intake connection, combustion air
openings are not required unless other appliances share the
same room.

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.

The boiler must be supplied with combustion air in
accordance with Section 9.3, “Air for Combustion and
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 CSAB149.1 or .2 Installation Code for Gas Burning
Appliances and Equipment, or applicable provisions of the
local building codes.

Negative room pressure

Never operate the boiler in an environment subjected to
a negative pressure unless it is Direct Vented. Failure to
comply with this warning can result in excessive levels of
carbon monoxide.

Combustion air contamination

. 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.

Construction dust: If the boiler is 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 boiler from construction dust will
damage the boiler.

If the boiler has been operated with contaminated air, it
must be thoroughly inspected. Where possible, boiler
components must be cleaned, following instructions
providedin this manual and/or supplementary instructions
from Advanced Thermal Hydronics. Where cleaning is not
possible, the boiler may have to be replaced.

Never store combustible materials, gasoline or any product
containing flammable vapors or liquids in the vicinity of the
boiler.

Clearances

All installation must provide the minimum clearances to
combustible materials given on page 8.

The installation should provide the minimum service clear-
ances given on page 8 when possible. If these clearances
cannot be met, then:

Ensure that boiler components can be accessed for
operation/start-up/maintenance as required in the

KN manuals.
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Installation site preparation (onined)

Clearance requirements

Clearances to combustible surfaces

All installations must provide the minimum clearances to combustible
materials and surfaces given in Table 1. Failure to comply could result
in a fire hazard, causing severe personal injury, death or substantial
property damage.

Table1 Minimum clearances to combustible materials/surfaces for ALL
installations (Figure 1)

From: Inches Millimeters
Top 6 153
Back 6 153
Left side 6 153
Right side 6 153
Front 6 153
Rear 6 153
Vent piping 2 51
System water piping 1 25.4

Ifthe boileris located in a closed room, the room must be provided with
ventilation openings even if air is ducted to the boiler. See Figure 1. Size
the openings with a free area no less than 1 square inch per BTUH input
of all KNI boilers in the room.

EXCEPTION: Ventilation openings are not required if the boiler room
provides at least the minimum SERVICE/OPERATION clearances
given in Table 2. Failure to provide adequate ventilation could result in
overheating of the boiler components or the room, potentially causing
severe personal injury, death or substantial property damage.

Clearances for service and operation

Theinstallation must provide reasonable access and clearance for service
and operation of the boiler. Table 2 gives recommended minimum
clearances for service and operation. The boiler may be installed in a
space that does not provide these recommended clearances provided
it is accessible for the service and operation procedures required in the
KN manuals.

Flame observation port — The flame observation porton the LEFT
side of the boiler must be accessible to view the combustion chamber
during boiler start-up. Make sure that the installation allows serviceman
access to the left side for this purpose.

Table2 Recommended minimum clearances for service/operation
(Figure 2)
From: Inches Millimeters
Top 24 610
Back 24 610
Left side 24 610
Right side 24 610
Front 36 914
Rear 18 457

Clearance to combustibles references

Figure 1

Figure 2 Service/operation clearance references
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3 Installation site preparation (ontined)

Combustion air requirements

Air ducted to boiler air intake

If air is ducted from outside to the boiler air intake, follow instructions in the
ICN Vent/Air manual to size and install the air piping,

Ifthe boiler is located in a small room (clearances less than the recommended
SERVICE/OPERATION clearances given in Figure 2):

No other appliances in the room — Provide two ventilation openings
through one of the enclosure walls. Each opening must be sized for a free
area of at least 1 square inch per 1,000 BTUH input of the (NI boilers in
the room. One opening must be within 12 inches of the ceiling, the other
within 12 inches of the floor.

Other appliances in the same room — The room must have combustion
air openings sized for the other appliances. Increase the free area of the air
openings by one square inch per 1,000 BTUH of the KNI boilers located
in the room.

Air from boiler room
When the boiler draws combustion air from the boiler room:

If the room volume is at least SO cubic feet per BTUH of the combined
input of all appliances in the room, no special openings are needed
UNLESS the building is of tight construction (see definition). If the
building is of tight construction, provide openings to the building in
accordance with all applicable codes.

If the boiler is in a space smaller than S0 cubic feet volume per BTUH
input, provide air openings using one of the methods in Figure 3.

Definitions

Free area — Louvers or grilles reduce the area of an opening. Free area is the
area remaining with the louver or grille in place. If the free area of a louver is
unknown, use the following:

Metal louver — Multiply required free area of the opening times 1.7 to
determine actual area of the required opening.

Wood louver — Multiply required free area of the opening times S to
determine actual area of the required opening,

Tight construction — When a building is extensively sealed to prevent air
infiltration, it cannot provide enough air for combustion unless openings are
provided to the outside. The National Fuel Gas Code defines such buildings as
having all of the following:

Walls and ceilings exposed to the outside atmosphere have a continuous
water vapor retarder with a rating of 1 perm or less with openings

gasketed.
Weather-stripping has been added on openable windows and doors.

Caulking or sealants are applied to areas such as joints around windows
and door frames, between sole plates and floors, between wall-ceiling
joints, between wall panels, at penetrations for plumbing, electrical, and
gas lines, and in other openings.

Conversion factors

In?/1,000 BTUH to cm?/kw — Multiply In?/1,000 BTUH times 22
In2/2,000 BTUH to cm?/kw— Multiply In2/2,000 BTUH times 11

In?/3,000 BTUH to cm?/kw— Multiply In?/3,000 BTUH times 7.4
In?/4,000 BTUH to cm?/kw — Multiplyln?/4,000 BTUH times 5.5

Figure 3 Air opening options for combustion air

drawn from boiler room

m If other appliances are located in the same room
as the boiler, increase the size of air openings
to provide the free area required for the other
appliances in addition to the air required for the

K Nboiler(s).

el
attic

Upper openings (U) must be within 12 inches of the ceiling. Lower
openings (L) must be within 12 inches of the floor.

Option 1 — air openings through interior wall

When air is supplied to the boiler room through openings in an
interior wall (air supply from inside the building), size each opening to
provide minimum free area of:

1in? per 1,000 BTUH of all K Nl boilers in the room.

Option 2 — air openings through outside wall

When air is supplied to the boiler room through openings in an
outside wall (air supply from outside the building), size each opening
to provide minimum free area of:

1in? per 4,000 BTUH of all K Nl boilers in the room.

Option 3 — horizontal ducts to outside wall

Whenair is supplied to the boiler room through horizontal ducts to an
outside wall (air supply from outside the building), size each opening
to provide minimum free area of:

1in? per 3,000 BTUH of all K Nl boilers in the room.

Option 4 — openings to attic/crawl space

Air openings can be connected to a ventilated attic or crawl space. The
upper opening must be to the attic. The lower opening can be a vertical
duct from the attic or an opening in the floor from the crawl space. Size
each opening to provide minimum free area of:

1in? per 3,000 BTUH of all K NI boilers in the room.

Option 5 — single opening (not shown)

Assingle opening directly connected to the outdoors through a wall or
avertical or horizontal duct can be used if the installation provides the
clearances of Figure 2, and the top of the openingis within 12 inches of
the ceiling. Size the opening to provide minimum free area of:

1in? per 3,000 BTUH of all K Nl boilers in the room.
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Prepare the boiler

Remove the boiler from the crate

Cold weather handling — The boiler jacket
includes plastic parts. If the boiler has been in a cold
environment (below 0 °F), allow the boiler to warm
to room temperature before handling.

CAUTION

Do not drop the boiler or allow the jacket to bump
against the floor or wall when handling.

CAUTION

1. Remove the crate from the skid. But leave the boiler on the
skid to move the boiler near its location.

2. Inspect the boiler thoroughly for any possible damage that
may have occurred in shipping or handling.

3. Slide the boiler off of the skid into position.

Use a spirit level to check whether the boiler sides and front
are vertically plumb. If not, slide metal shims under the base
until the boiler is level.

Install the relief valve

Check relief valve pressure setting

Inspect the boiler relief valve before installing to ensure it is set at
the pressure required for the system. You should also verify that
all water system components are rated for at least the pressure
setting of the relief valve to avoid component damage due to
excess pressure.

m The boiler maximum allowable working
pressure is 100 psig (689 kPa). The relief valve
must never have a setting greater than 100 psig.
Using a higher pressure relief valve could result
in an explosion, causing possible severe personal
injury, death or substantial property damage.

Connecting the relief valve

Connect 3/4 inch NPT black iron pipe and fitting so the relief
valve as shown in Figure 4. Follow all instructions provided in
the relief valve manufacturer’s instructions and labeling,

m Never install any type of valve between the boiler
and the relief valve, or in the relief discharge
piping. An explosion could occur, causing severe
personal injury, death or substantial property
damage. General piping requirements.

Boiler piping — general
m Improper piping of the boiler will void the

manufacturer’s warranty, and can cause boiler
failure, resulting in possible severe personal
injury, death or substantial property damage.

Install a shut-off valve in the boiler supply and

return connections to allow isolation of the
boiler for servicing when necessary.

Piping guidelines:

All installations must be installed by a qualified technician
in accordance with the latest revision of the ANSI/ASME
Boiler and Pressure Vessel Code, Section IV.

Where required, the installation must comply with 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 inch (25 mm) must be main-
tained between heating system pipes and all combustible
construction.

All heating system piping must be supported by suitable
hangers — not by the boiler.

The thermal expansion of the system must be considered
when supporting the system.

A minimum system pressure of 12 psig (84 kPa) must be
maintained.

Figure 4

20006

Relief valve piping

Install relief valve piping
%" NPT. Support piping to

prevent bending load on
‘ reliefvalve.

Boiler postpurge
circulator with
integral check valve
(Kﬁ-z only)

Discharge so as to prevent injury
due to hot liquid or vapor. Slope
downward to ensure complete
drainage of relief valve and piping.
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Boiler piping connections

Water piping

The boiler supply and return connections are shown in Figure 4.
Both connections are 1-1/4 inch NPT.

Size piping for the flow required. Piping connections to the
IKN boiler should generally be 1-1/4 inch NPT.

System design

Design options

The KINI=2 boiler works well in a single or multiple-boiler
application for any type of system. The following pages include
suggested piping diagrams for the following system options:

Single boiler, zoning with zone valves (page 13).

Single boiler, zoning with circulators (page 14).

Multiple boilers, primary/secondary piping (page 15).
Multiple boilers, parallel piping, reverse-return (page 16).
Guidelines for chilled water systems (page 17).

All of the piping diagrams show the suggested piping for
optional indirect-fired DHW tanks. Follow the DHW tank
manufacturer’s instructions for installation and piping. Make
sure to size the DHW circulator and piping to provide the flow
needed for the required recovery capacity.

Pipe sizing

Generally install 1%-inch piping in the boiler circuit. Size
system and other circuit piping based on a 20°F temperature
drop through the zones. For water-source heat pump systems,
the primary circuit flow rate will usually be based on a 5°F
temperature drop. Such high flow systems must be piped with
the boiler on a separate loop.

Piping guidelines
m Support the piping — All piping and

components must be supported such that no loads
orstressesare applied to the boiler. Allow for thermal

expansion in the piping design and passageways.

The piping diagrams in this manual omit piping
components such as unions. Always install unions
where needed to simplify piping and improve
serviceability.

Circulator requirements

Boiler postpurge circulator

The postpurge circulator supplied with the
KN-2 (Figure4), factory piped between the
boiler supply and return connections, is NOT
intended for use in the system. It must remain
connected as supplied. The postpurge circulator
is only used by the KINI=2 for postpurge flow to
remove residual heat in the combustion zone. The
postpurge circulator includes an integral check
valve to prevent by-pass flow during operation.

The KN boiler requires a continuous minimum water flow for proper
operation. The circulator for the boiler must be sized to overcome the
head loss of the boiler and the heating system in order to achieve the
required temperature rise. If the system contains hydronic antifreeze
this must be considered when sizing the pump. The temperature rise
across the boiler must never exceed 100°F (55.6°C).

CAUTION

Boiler flow and pressure drop

Maintain IKINI=2 flow rate between 3.6 GPM @ 0.07 ft-hd to 18 GPM @ 1.87 ft-hd
(13.6 to 68.1 LPM).

Maintain IKINI-& flow rate between 7.2 GPM @ 0.07 ft-hd to 36 GPM @ 1.9 ft-hd
(27.3t0 136.3 LPM).
Boiler and system circulators

See the following pages for suggested piping for KNI boilers. All circulators are supplied
by the installer, except the factory-installed postpurge circulator on the KNI-2.

Boiler circulator — the circulator that flows water through the boiler KINI=2
only.

System circulator — the circulator that flows water through the system, but not
through the boiler.

Boiler/system circulator — a circulator that flows water through the boiler and
the system.

Circulator activation

See section 7 of this manual and the I(INI Control manual for instructions on wiring
boiler and system circulators.

The KKIN HeatNet Control provides an isolated contact to operate the boiler
circulator (or boiler/system circulator).

The system circulator must be activated by a relay supplied by the installer. This relay
is usually activated by the system control or thermostat.

Additional controls

Local codes orjob specifications may require the use of additional controls, such as low
water cut-offs, flow switches, and high limit controls. Refer to the IKINl Control manual
for electrical connections for auxiliary controls.

Follow the guidelines below to install typical controls in the piping.

Low water cut-off

When the boiler is installed above terminal units, or when required by applicable
codes, install a low water cut-offin the piping above the boiler. See suggested piping in
the diagrams in this section.

Use a probe-type control when possible.

Flow switch

When a flow switch is required, install the switch in a section of the piping that will
ensure enough flow to operate the switch.

Additional high limit controls

For ASME CSD-1 or Canadian applications, or when required by applicable codes,
install an additional high limit control in the supply piping above the boiler.

Make sure the limit control is set at least 20 °F above the highest operating temperature

of the K Nl boiler.
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Expansion tank and air separation

Water piping (continued)

The system must include an expansion tank to control thermal expansion. Install the
tank as close as possible to the boiler, and locate on the suction side of the system
circulator. Make sure the tank is sized large enough to handle the system volume.

Figure 5 Expansion tank comparison

Diaphragm or bladder-type
expansion tank

(Tank can be mounted up or down,
shown with system tapping up.)

Closed-type
expansion tank

(Tank can only be mounted on its side, as shown.)

To system

\Water;

Diaphragm/or,bladder, K

Tank fitting 4

Drain

Charge tapping 20009

Diaphragm/bladder type expansion tank

Diaphragm or bladder-type expansion tanks have a membrane that separates the water
from the air in the tank. See Figure S, left side. See Figure 6 for suggested piping.

Guidelines for diaphragm/bladder-type expansion tanks

Always remove the tank from the system before charging. This ensures the air
pressure will be accurate. Make sure the charge pressure equals the required system
cold-fill pressure (usually 12 psig).

- Install an automatic air vent on top of the air separator to remove air from the
system.

Closed-type expansion tank

Closed-type tanks are those that have air above the water, in direct contact with the
water. See Figure 5, right side. See Figure 7 for suggested piping.

Guidelines for closed-type expansion tanks

NEVER use automatic air vents in systems with closed-type tanks. The air must be
kept in the system, and returned to the tank, in order to keep the tank operating
correctly. Automatic air vents will bleed air out of the system, resulting in water-
logging of the tank, causing the boiler relief valve to weep.

Air separation is done by connecting from an in-line air separator to the bottom of
the expansion tank (Figure 7). The tank must be mounted above the air separator.
Install a tank fitting in the bottom of the tank. It allows captured air to flow into
the upper portion of the tank, facilitates filling, and reduces recirculation in the
expansion tank piping.

Cold water fill

Follow all applicable codes when connecting the cold water fill to the piping. Use a
backflow preventer where required. See suggested piping on this and the following
pages. Also consider installing a water meter on the cold water make-up line. The water
meter will show if excessive make-up water is entering the system.

Figure 6 Diaphragm or bladder-type expansion tank

suggested piping

Diaphragm-type expansion tank
Automatic air vent

Cold water fill line

Pressure reducing valve
Backflow preventer

Gate valve 1
Air separator
Isolation valves
System circulator
10 System supply
11 System return

O 0NN R W N =

Expansion tank
charge tapping

20008

Figure 7 Closed-type expansion tank suggested

piping

Closed-type expansion tank
Tank fitting
Cold water fill line

Pressure reducing valve
Backflow preventer
Gate valve

Air separator

Isolation valves

O 0NV R W N =

System circulator
10 System supply
11 System return

Undersized or waterlogged expansion tanks will
cause excessive make—up water to enter the system.
This will lead to section failure due to oxygen
corrosion and lime deposits.

CAUTION
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Zoning with zone valves

Water piping (ontinued)

Flow balancing and control

On large systems, or when using a high-head circulator, install a differential
pressure by-pass valve to limit the head applied to the zone valves.

Some systems may require balancing valves to control flow in the loops.

DHW operation, when required

The piping shown throughout this manual allows for domestic water
heating without flow through the heating loop(s). This is important for
summertime operation of DHW tanks.

Make sure to incorporate flow/check valves as shown. These prevent forced
flow in idle zones.

Figure 8
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@ Additional zones
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Suggested piping — single boiler — zone valve zoning — two-pipe or series loop (left), or primary/secondary piping (right)
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LEGEND o o ¢ 00 0 o 9  Expansion tank (shown with diaphragm-type — see
page 12 for piping 