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* The wetted surface of this product contacted by consumable water containslessthan

one quarter of one percent (0.5P%) of lead by weight.
.‘ L.w NOx q p (0.[5%) y weig

ENERGY STAR

& WARNING

If the information in these instructions is not followed exactly, a fire or explosion may result, causing
property damage, personal injury or death.

Do not store or use gasoline or other flammable vapors and liquidsin the vicinity of thisor any other
appliance.

What to do if you smell gas

& Do not try to light any appliance.

& Do not touch any electrical switch; do not use any phone in your building.

& Immediately call your gas supplier from a neighbor’s phone. Follow the gas supplier’sinstructions.
& 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.

Theinstallation must conform with local codesor, in the absence of local codes, the National Fuel Gas Code,
ANSIZ223.1/NFPA 54 and/or CSA B149.1, Natural Gas and Propane Installation Code.



Requirementsfor the Sate of Massachusetts

NOTICE BEFORE INSTALLATION

This appliance must be installed by alicensed plumber or gasfitter in accordance with the Massachusetts Plumbing and Fuel Gas Code
OMRSections[200 and 5.00.

IMPORTANT: In the State of Massachusetts (EBIOMRL00 & 5.00)

For all side wall horizontally vented gasfueled equipment installed in every dwelling, building or structure used in whole or in part for
residential purposes, including those owned or operated by the Commonwealth and where the side wall exhaust vent termination islessthan
seven (7) feet above finished grade in the area of the venting, including but not limited to decks and porches, the following requirementsshall
be satisfied:

(7] INSTALLATION OF CARBON MONOXIDE DETECTORS. No installation or replacement of avented gasappliance shall be permitted unlessa
battery powered or electrically hard wired carbon monoxide detector ispresent on the same floor asthe appliance or on the next adjacent
floor when the appliance islocated in acrawl space unlessthe appliance islocated in a detached, uninhabitable garage. For al residential
dwellings, a carbon monoxide detector must also be present on each habitable level of the dwelling. These requirements shall not be
deemed to waive any additional requirementsimposed by M.GL. c. [TBI§[6H I

APPROVED CARBON MONOXIDEDETECTORS Each carbon monoxide detector asrequired in accordance with the above provisions shall
comply with NFPA 7[@and be ANS/UL [8B[listed and IAScertified.

3. SGNAGE Whenever any through-the-wall vent isinstalled lessthan seven feet above the finished grade, a metal or plastic identification
plate shall be permanently mounted to the exterior of the building at aminimum height of eight feet above grade directly in line with the
exhaust vent terminal. The sign shall read, in print size no lessthan 0.5 inchesin size, “GASVENT DIRECTLY BELOW. KEEP CLEAROF ALL
OBSTRUCTIONS'.

(2] INSPECTION. The state or local gasinspector of the side wall horizontally vented gasfueled equipment shall not approve the installation
unless, upon inspection, the inspector observes carbon monoxide detectorsand signage installed in accordance with the provisions of
(EBlovR5.09 and 5T
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Safety Information

The following safety symbols are used in this manual. Read and
follow all safety instructionsin thismanual precisely to avoid
unsafe operating conditions, fire, explosion, property damage,
personal injury, or death.

A orveer

Indicates an imminently hazardous situation which, if not
avoided, could result in severe injury or death.

& WARNING

Indicates a potentially hazardous situation which, if not
avoided, could result in injury or death.

Q@ caumon

Indicates a potentially hazardous situation which, if not
avoided, could result in property damage.

[Z]  sdfety Information

If you smell gas:
@ Do not try to light any appliance.
& Do not touch any electrical switches or use landline phones.

& From a neighbor’s phone, call your gas provider and follow
their instructions.

@ If you cannot reach your gas provider, call the fire
department.

& Do not return to your home until authorized by your gas
supplier or the fire department.

Do not use or store flammable products, such as gasoline,
solvents, or adhesives in the same room or area as the
boiler.

@ The boiler has a main burner flame that can turn on at
any time and can ignite flammable vapors. Vapors from
flammable liquids can explode and catch fire, causing death
or severe burns.

& Vapors cannot be seen and are heavier than air. They can
travel long distances along the ground and can be carried
from other rooms to the boiler’s main burner flame by air
current.

= Keep all flammable products far away from the boiler and
store them in approved containers. Keep the containers
closed tightly and out of the reach of children and pets.




& WARNING

= Do not store or use gasoline or other flammable liquids
near thisboiler.
Doing so may result in fire or explosion.

@ Do not place combustibles, such as newspapers or
laundry, near the boiler or venting system.

Doing so may result in afire.

@ Do not place or use hair sprays, spray paints, or any other
compressed gases near the boiler or venting system,
including the vent termination.

Doing so may result in fire or explosion.

@ Do not remove the front cover unless the power to the
boiler isturned off or disconnected.
Failure to do so may result in electric shock.

& Do not operate the boiler with the front cover opened.
Doing so may result in fire or carbon monoxide (CO)
poisoning, which may result in property damage, personal
injury, or death.

= Do not operate thisboiler without proper venting.
Doing so may result in fire or carbon monoxide (CO)
poisoning, which may result in property damage, personal
injury, or death.

= Do not touch the power cord or internal components of
the boiler with wet hands.
Doing so may result in electric shock.

Q@ caumon

= Do not turn on the boiler unless the water and gas
suppliesarefully opened.
Doing so may damage the boiler.

& Do not turn on the water if the cold water supply shut-
off valveisclosed.

Doing so may damage the boiler.

@ Do not use this boiler for anything other than its
intended purpose, asdescribed in thismanual.

@ When servicing the controls, label all wires prior to
disconnecting them.
Failure to do so may result in wiring errors, which can lead to
improper or dangerous operation. Verify proper operation
after servicing.

@ Do not use unapproved replacement or accessory parts.
Doing so may result in improper or dangerous operation
and will void the manufacturer’swarranty.

& Do not place anything in or around the vent terminals,
such asaclothesline, that could obstruct the air flow in
or out of theboiler.

@ This boiler has been approved for use in the USA and
Canadaonly.
Using the boiler in any other country will void the
manufacturer’swarranty.

Safety Information
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A orvcer

Hot
999115 o
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To prevent burns:

@ Use the lowest operating temperature setting necessary to
provide comfortably-hot water.

& If your household has children or elderly or disabled
residents, consider using alower temperature setting.

@ Read all the instructions in this manual carefully before
changing the temperature setting.

= Feel the water before using it on children, the elderly, or the
disabled.

o If it is necessary to set the water temperature above [TBIF
(5LED), consider installing a thermostatically-controlled
mixing vave or temperature-limiting valve. Contact a
licensed plumber or your local plumbing authority for more
information.

A orvcer

This boiler’s water temperature is set to [IBIF (&T) at the
factory for your safety and comfort. Increasing the temperature
increasesthe risk of accidental scalding. Water temperatures at
or above [THIF (5[) can cause instant scalding, severe burns,
or death. Before you decide to changethe temperature setting,
read the following charts carefully.

Water Timein which ayoung child can suffer a
Temperature full thickness (3rd degree) burn

[BbF (70C) Lessthan [(Second

(TR (60C) [fSecond

[BDF (55) [tlseconds

B S0 [OIminutes

[ADF (370 very low scald risk

Safety Information




1. About the Boiler

1.1 ItemsIncluded

When you open the box, you will find the following items with the boiler. Check the box for each of the following itemsbefore installing the

boiler.

V!

[S)

Z)

-
U

Installation & Operation
Manual, User’s
Information Manual

Tapping Screws &
Anchors

Conversion Kit

SSS

Vent Termination
Caps

Wall Hanges

Heating

Pressure Relief Valve,

How Restrictors

1.2 Accessories

The following optional accessories are available for the boiler:

Plumb Easy Valve Set

(Pressure Relief Valve, DHW)

Condensate Neutralizer

Qutdoor Temperature Sensor

with Cable

Navi-Link
(Wi-F Control System)

Ready-Link Rack

About the Boiler
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1.3 Specifications

Thefollowing tableslist the specificationsfor the boiler. Additional specifications about water, gas, electric, and air supplies (venting) appear in
the Installation section.

Space Heating Specifications

Navien Combination Boiler ALIDS S
Space Heating Ratings E ==l CERTIFIED. Other Specifications
Model Number® Heating Input, MBH | pieating Capacity | Net AHR Rating Water®, AFUEDe, | Water Water Connection
Min Max MBH MBH | Pressure | size (Supply, Return)

NOB-[8bE EE3 60 56 %) 95

NCB-[8bE K3 80 75 65 95 o @

0psi NPT
NOB-[TDE (8 (b olf] 8] 95
NOB-[ThE 8 EE3) (3] 97 95
[JRatings are the same for natural gas models converted to propane use.

[Z]Based on U.S Department of Energy (DOE) test procedures.

3. The net AHR water ratings shown are based on a piping and pickup allowance of (115l Consult Navien before selecting aboiler
for installations having unusual piping and pickup requirements, such asintermittent system operation, extensive piping
system, etc.

Domestic Hot Water Specifications

ltem NCB-150E NCB-180E NCB-210E NCB-240E
. Min (T4doo BTUH (T3do0 BTU/H (#looo BTUH (oo BTUH

nput Fetings Max (Thlooo BTUH [8b,000 BTUH (80,000 BTUH [19b,900 BTUH

Water Pressure (B8 psi

Minimum How Rate 05GPM (9 L/m)

Aow Rate 77F ((BC) Temp. Rise C8GPM 3[EGPv OGPV (BGPM

DHW Supply Connection Sze 3/=in NPT

Cold Water Input Connection Sze 3/min NPT

About the Boiler




General Specifications

ltem NCB-150E NCB-180E NCB-210E NCB-240E
Dimensions [Fin (W) x [8lin (H) x [TEh (D)
Weight 66 Ibs (30 kg) 7[fbs (3[(Hg) 8[f1bs (38kg) 8[fbs (38 kg)
Installation Type Indoor Wall-Hung
Venting Type Forced Draft Direct Vent
Ignition Bectronic Ignition
Natural Gas Supply Pressure (from source) | 35in-L0l5in WC
Propane Gas Supply Pressure (from source) | 8.0in-L85in WC
s st o ey | OEEVS! | OTnNOl | oemgl | oo
mscennmeaemora) | G0 I G S
Gas Connection Sze 3/in NPT
Main Supply [TBV AC, 60Hz
Power Qupply goaﬁ'sﬂm iz?]wer (8w (max [B)
Casing Cold-rolled carbon steel
Materials Primary Heat Exchanger: Sainless Steel
Heat Exchangers Secondary Heat Exchanger: Sainless Seel
Domestic Water Heat Exchanger: Sainless Seel
Bxhaust % oran Qofeiﬁ:veg;@‘é'ﬁf %SZ'S.T’(G& I, AVBC)
Venting Intake (ihor3 in PVG, GPVC, Polypropylene
[fih or 3in Special Gas Vent Type BH (Qlass lll, A/B/C)
Vent Clearances 0into combustibles
Hame Rod, APS Gas Valve Operation Detector, Ignition Operation Detector, Water
Safety Devices Temperature High Limit Switch,
Exhaust Temperature High Limit Sensor
Thisunit may be installed at elevations up to [0I[D ft (3,078 m) for use with Natural Gas, and up to (800 ft (5370 m) for use with

Propane.

Temperature Setting Range

Item Temperature Setting Range Remarks
DHW 89F-[IDIF (30C60T)
Sace H SLipply 80T (Bl5 08D Fnned Tube Baseboard (Default)
ace Heating nned Tube oard (Default
Return ([ [TFF (38C635C)
For more information about space heating temperature setting range, refer to “Types of Heat Load” on page 58.

About the Boiler
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1.4 Components

The following diagram shows the key components of the boiler. Component assembly diagramsand particular partslistsare included in the
Appendixes.

Intake Air
BExhaust
Air Filter
Aue Duct
Mixing Chamber
Ignitor & Hame Rod
1
i
B Condensate Trap
2
L
Front Panel
Auto Feeder
(Make-up water)
PCB
Power Switch

[0  About the Boiler



(I (T
Pressure Relief Valve Adapter | \
Fan & Motor
Dual Venturi
Ignition Transformer
High Limit Switch
E Premix Burner
Primary Heat Exchanger
Air Pipe
Secondary Heat Exchanger
Gas Pipe
APS Pressure Sensor (LWQO)
Air Vent
GasValve
Girculation Pump
How Sensor
3-Way Valve
DHW Inlet Filter
(with built-in flow restrictor)

LWL IV L@ E
Space Heating F DHW Inlet

SQupply

Space Heating DHW Qutlet
Return

About the Boiler



1.5 Dimensions

The following diagrams show the dimensions of the boiler and the table lists the supply connections.

T

[ L T0 Supply Connections
Description Diameter

A Pressure Relief Valve Adapter %Ein
B | Airintake Lih

£ E C Bxhaust Gas Vent [ih

g % D Space Heating Supply [ih

8 S E Space Heating Return [ih
F Hot Water Qutlet (DHW) %in
G Gas Supply Inlet %Ein
H Cold Water Inlet (DHW) ¥En
[ Condensate Outlet Cfin
J C\lljatt% rI;eeder Inlet (Make-up Dhin

Supply Connections

@ 06 (D) 666ce 00

143’ (364mm)

26'(67mm)
_—
.

c E & b
45 (115mm) 67 (170mm) 8 il @
& L

c \ £
t / Sl
s
5, v

e 35 48 3 18

(50 mm @8mm)  (123mm) (76mm)  (46mm

173 (440 mm)

[T£]  About the Boiler



1.6 Rating Plate

The Navien NCB-Eboilers come from the factory configured for use with Natural Gas (NG). Before starting the installation, check the rating
plate located on the side of the boiler to ensure that the boiler matchesthe gastype, gaspressure, water pressure, and electrical supply
available in the installation location. If the boiler does not match each of these ratings, do not install the boiler. If conversion to Propane
Gasisrequired, the included gas conversion kit must be used. Refer to “[TIE'] Gas Conversion” for details.

Rating Plate, *Plaque Signalétique

Combination Boiler *Chaudiére combinaison

Navien, Inc.

20 Goodyear, Irvine, CA 92618

Tel: 1-800-519-8794

Direct vent indoor installation, * Evacuation directe installation intérieure

Model No., *Numéro de modéle Type of Gas, *Type de gaz

NCB-240E NG

Max. Input Rating (DHW),*Entrée GPL max. Min. Input Rating, *Débit calorifique max.

199,900 Btu/h 18,000 Btu/h ASME [ L.-wNOx
Max. Input Rating (Heating),*Entrée GPL max. Heating Capacity, *Capacité de chauffage emissions
120,000 Btu/h 112,000 Btu/h H

Category of boiler, *Catégorie de chaudiere Net AHRI Rating, *Régime de AHRI

Category IV 97,000 Btu/h

Max. Inlet Gas Pressure, *Pression max. de gaz d'entrée  10.5 Inches W.C. *pouces W.C.

Min. Inlet Gas Pressure, *Pression min. de gaz d'entrée 3.5 Inches W.C. *pouces W.C.

Manifold Pressure, *Pression d’admission -1.20 Inches W.C. *pouces W.C.

Electrical Rating, *Régime nominal électrique AC *c.a. 120 Volts 60Hz Use less than 2 Amp, *Utilise moins de 2A
Minimum relief valve capacity, *Capacité minimaum soupape. 189 Ibs/hr ANSI Z21.13b-2014 - CSA 4.9b-2014

Orifices necessary for LP conversion are provided. *Les injectures nécessaires a la conversion au GPL sont fournis.

Failure to use the correct gas can cause problems which can result in death, serious injury or property damage. *Le fait de ne pas
utiliser le bon gaz peut causer des problemes qui peuvent mener a la mort, causer des blessures graves ou endommager la propriété.

Consult your installation manual for more information. *Consultez votre manuel d'installation pour plus d’information.

This appliance is certified for use at altitudes up to 4,500 ft (1,370 m) in accordance to the latest CAN/CGA 2.17-High Altitude
Installation procedures at normal manifold pressure. For installation instructions at altitudes higher than 4,500 ft, please contact
Navien. *Cet appareil est certifié pour une utilisation a des altitudes de 0 a 4,500 pieds (1,370 m) conformément aux toutes les procédures
d'installation a haute altitude CAN/CGA 2.17 a une pression normale. Pour les installations & élévations en haut de 4,500 pieds, appeler le
bureau de Navien.

This appliance must be installed in accordance with local codes or in the absence of local codes, the most recent edition of
National Fuel Gas Code, ANSI Z223. 1, in Canada use CAN/CGA B149. 1 or 2 installation codes for Gas Burning Appliances.

*Cet appareil doit étre installé conformément aux codes locaux, ou s'il n'y a pas de codes locaux, la plus récente version du National Fuel
Gas Code des E.-U., ANSI Z223. 1, au Canada utilisez les codes d'installation CAN/CGA B149. 1 ou 2 pour les appareils a gaz.

FOR YOUR SAFETY *POUR VOTRE SECURITE

Do not store or use gasoline or other flammable vapors and liquids in the vicinity of this or any other gas appliances. *Ne rangez
pas et n'utilisez pas d'essence ou d'autres liquides ou vapeurs inflammables prés de cet appareil ou de tout autre appareil électroménager.

I\ warninG

Ensure that the gas type and power source specifications match what is listed on the rating plate. Using a different gas type will cause
abnormal combustion and boiler malfunction. Using abnormally high or low ACvoltage may cause abnormal operation, and may reduce
the life expectancy of the product.

This appliance complies with the requirements of SCAQMD Rule [TEBI[br NOx emissions of [T3dg/Jor [@lppm at 3% O

About the Boiler
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2. Installing the Boiler

2.1 Choosing an Installation Location

When choosing an installation location, you must ensure that the
location provides adequate clearance for the boiler, adequate
venting and drainage options, and sufficient accessto gas, water,
and electrical supplies. Carefully consider the following factors
when choosing an installation location:

Compliance Requirements

@ Local, state, provincial, and national codes, laws, regulations, and
ordinances.

= National Fuel Gas Code, ANS Z BRI Zlktest edition.

& Sandard for Controls and Safety Devices for Automatically Fired
Boilers, ANS/ASME CSD-{ When required.

@ National Hectrical Code.

= For Canada only: B[ TThstallation Code, CSA CLEHIGanadian
Bectrical Code Part [Fdnd any local codes.

Accessto Utilities

= Water —theinstallation location should be near where the
domestic water supply entersthe building.

@ Gas—the installation location should be near where the gas
supply entersthe building.

@ Bectricity —the installation location should be near where the
electrical supply entersthe building.

Humidity and Contact with Water

When installing the boiler, avoid placeswith excessive humidity.
The boiler has electric gasignition components. Water spray or
droppingscan get inside the boiler and damage the ignition
system. The boiler must be installed in away to ensure that the gas
ignition system componentsare protected from water (dripping,
spraying, rain, etc.) during operation and service.

Adequate Drainage

The boiler produces a significant amount of condensate during
operation. The boiler should be located near a suitable drain and
where damage from apossible leak will be minimal. Installing
the boiler in alocation without adrain will void the warranty and
Navien will not be responsible for water damagesthat occur asa
result. For more information about condensate drainage, refer to
“33 Connecting the Condensate Drain” on page [3l

The boiler must be located in an area where leakage of the unit or
connectionswill not result in damage to the area adjacent to the
appliance or to lower floors of the structure. When such locations
cannot be found, installation of an adequately drained drain pan
under the boiler ishighly recommended. When installing the drain
pan, ensure that the installation does not restrict combustion air
flow.

Installing the Boiler

Adequate Venting and Ventilation

Select alocation that requires minimal venting. Consider venting
restrictions caused by windows, doors, air intakes, gasmeters,
foliage, and other buildings. For more information about venting,
referto“6. Venting the Boiler” on page [@l

To ensure adequate venting and ventilation, follow these
guidelines:
& Maintain proper clearances from any openingsin the building.

Install the boiler with aminimum clearance of [T%ih (300 mm)
above an exterior grade or asrequired by local codes.

= Maintain a minimum clearance of [ ((Eth) from heating and
cooling vents.

& Do not enclose the vent termination.

Install the exhaust vent in an area that isfree from any
obstructions, where the exhaust will not accumulate.

& Do not install the boiler where moisture from the exhaust may
discolor or damage walls.

& Do not install the boiler in bathrooms, bedrooms, or any other
occupied roomsthat are normally kept closed or not adequately
ventilated.

Proximity to Fixturesand Appliances

Install the boiler near fixturesthat deliver or use hot water, such
asbathroom, kitchen, and laundry room faucets. Select alocation
that minimizesthe water piping required between major fixtures.
If the distances are long or if the user requires“instant” hot water,
installation of arecirculation line which circulates domestic hot
water back to the boiler from the furthest fixture isrecommended.
Insulate asmuch of the hot water supply and recirculation lines as
possible. For more information about the water supply, refer to "3.[]
Installing a Domestic Hot Water (DHW) System” on page [0



Adequate installation clearances

Q@ caution

Do not install the boiler on carpeting.

Install the boiler in an area that allowsfor service and maintenance
accessto utility connections, piping, filters, and traps. Based on
theinstallation location, ensure that the following clearances are
maintained:

Clearance from: Indoor Installation

Top 9in ((EBlmm) minimum
Back 05in ((Blmm) minimum
Front [ih (b mm) minimum
Sdes 3in (76 mm) minimum
Bottom (Tih (300 mm) minimum

Clean, debris and chemical-free combustion air

& Do not install the boiler in areaswhere dust and debris may
accumulate or where hair sprays, spray detergents, chlorine, or
similar chemicals are used.

@ Do not install the boiler in areaswhere gasoline or other
flammables are used or stored.

@ Ensure that combustible materials are stored away from the
boiler and that hanging laundry or similar items do not obstruct
accessto the boiler or itsventing.

High Hevation Installations

This boiler may be installed at elevationsup to [OILAD ft (3,078 m)
for use with natural gas (NG), and up to [[800 ft (5370 m) for

use with liquefied petroleum (LP). Refer to "7.  Setting the DIP
Switches" on page [8lfor the appropriate altitude setting.

Above [7000 ft (6[m), the boiler will derate by [2 for
each [£000 ft (300 m) of altitude gain.

Installing the Boiler
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2.2 Mounting the Boiler to the Wall

Navien NCB-Eboilers come with an upper mounting bracket that
is pre-drilled at [8lin ([ mm) on center for easy installation on
standard wall studs. If the strength of the wall isinsufficient or if
the framing isnon-standard or uneven, reinforce the area before
installing the boiler. Avoid installation on common wallsasthe unit
will make some operational noiseswhile it isrunning.

To mount the boiler to the wall:

(] Affix the bracket securely to the wall and ensure that it islevel
and that it can support the weight of the boiler.

(] Align the grooves on the back of the boiler with the tongues
on the mounting bracket and hang the boiler on the bracket.
When mounted with the mounting bracket, the boiler will
have a%sin ((Blmm) clearance from the back of the wall.

Installing the Boiler

I\ warviNG

& The boiler is heavy. Always lift the unit with assistance. Be
careful not to drop the boiler while lifting or handling it to
avoid bodily injury or damage to the unit.

& Do not rest the boiler on the bottom end after removing it
from the shipping carton. Doing so may result in excessive
pressure on protruding pipes and cause product damage.
If you must put the boiler down, lay it on its back or put it
inside the protective shipping base.

Q@ caution

Do not mount the boiler to dry wall that has not been
reinforced.




3. Installing the System Piping

Prior to connecting plumbing to the boiler, flush the entire system
to ensureit isfree of sediment, flux, solder, scale, debris or other
impuritiesthat may be harmful to the system and boiler. During
the assembly of the heating system, it isimportant to keep the
inside of the piping free of any debrisincluding construction and
copper dust, sand and dirt.

For retrofits, all system piping including radiators, must be cleaned
of al build-up including sludge and scale. All systems, old and new,
must be cleaned to remove flux, grease and carbon residue. Navien
recommends cleaning the boiler system with cleaning products
specially formulated for boiler systems. For retrofit applications
with heavy limescale and sludge deposits, a heavier duty cleaner
may be required. For information on performing the cleaning,
follow the instructionsincluded with the boiler system cleaner
products.

I\ warninG

Failure to rid the heating system of the contaminants listed
above will void your warranty and may result in premature
heat exchanger failure and property damage.

3.1 Installing a Space Heating System

The primary and secondary heat exchangers of the Navien NCB-E
boiler are designed to attain the highest level of heat transfer in
acompact design. To accomplish this, the heating water flows
through a series of tubes (secondary heat exchanger) and finned
tubes (primary heat exchanger), designed to maximize the heat
transfer area. To maintain the efficient and reliable operation of the
heat exchangers, and to avoid heat exchanger failure, it iscritical to
ensure the rules and guidelinesin this section are followed.

Q@ caution

Failure to follow the instructions provided in this section will
void the warranty and may result in property damage, fire,
seriousinjury or death.

3.1.1 Cuidelinesfor a Space Heating Installation

Read and follow the guidelineslisted below to ensure safe and
proper installation of aboiler heating system.

Freeze Protection for a Space Heating System

& Freeze protection products may be used for the space heating
system. Freeze protection for new or existing systemsrequires
specially formulated glycol ,which containsinhibitorsto prevent
the glycol from attacking the metallic system components.

1 Before using freeze protection products, ensure that system
fluid contains proper glycol concentration and the inhibitor level
is appropriate. Navien recommends against exceeding a 35%
concentration of glycol.

@ When using the freeze protection products, the system must
betested at least once ayear, and asrecommended by the
manufacturer of the glycol solution.

& When using the freeze protection products, allowance should be
made for expansion of the glycol solution.

= Freeze damage isnot covered by the warranty.

I\ warviNG

For systems requiring freeze protection, use only inhibited
propylene glycol, specialy formulated for hydronic heating
systems; use of other types of antifreeze may be harmful to the
system and will void the warranty.

System Pressure

&I The Navien NCB-Eboiler isintended solely for use in pressurized
closed loop heating systems operating with EE%) psi water
pressure at the boiler outlet. To obtain the minimum system
design pressure, follow the piping diagramsillustrated in this
section.

© The Navien NCB-Eboiler’s space heating system is not approved
for operation in an “open system”, thusit cannot be used for
direct potable water heating or to process heating of any kind.
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Oxygen Bimination

Thisboiler may only be installed in a pressurized closed-loop
heating system, free of air (oxygen) and other impurities. To avoid
the presence of oxygen, ensure all of the air isremoved from

the system during commissioning via strategically placed and
adequately sized air removal devices, located throughout the
heating system.

[ The Navien NCB-Eboiler has abuilt-in air vent on top
of theinternal circulator to efficiently remove the air in
the space heating system.

I See the examples of system application at the end of
thissection detailing the installation location of the
air removal device, in case an additional air removal
deviceisrequired for a specific application.

/N WARNING

@ Immediately repair any leaks in the system plumbing to
avoid the addition of make-up water; make-up water
provides a source of oxygen and minerals that may lead to
heat exchanger failure.

@ Failure to follow these instructions will result in poor
performance, unnecessary wear of system components and
premature failure.

3.1.2 Essential Hementsin a Space Heating System

Low Water Cut Off (LWQCO) Device

Internal LWCO

The Navien NCB-Eboiler is equipped with afactory-installed,
pressure-sensing type low water cutoff (LWQO) device. The
minimum operation pressure for thisdevice is 7.3 psig.

@ The boiler performs water replenishment
automatically when the built-in water pressure sensor
detectsinsufficient water level in the boiler system.

1 If the water replenishment is not completed after
5 minutes, error code E35[Cik displayed on the front
panel requiring a manual boiler reset.

Refer to local codesto determine if aLWOO device isrequired
for your system and ensure that the built-in device meetsthe
requirements. Install abackflow preventer in the make-up water
lineto the unit if required by local codes.

Installing the System Piping

External LWCO

Install aseparate LWQO device if required by local codes. The
following figure illustrates an example of typical LWQOinstallation.

*— External LWQO

-

6" (152 mm) min.

The external LWOO must be installed at least 6 in (5D mm) above
the top of the heat exchanger. Refer to the following diagram for
typical wiring connections of the LWQO to the boiler PCB.

4 A

CN25 L L]

@@l ==0

Commion Hot

[ Remove the factory installed jumper on the LWOO
terminals (ON[E} prior to connecting the LWCO.

@ The boiler supplies(ENACat the LWQO power
terminals (CNL5).



Backflow Preventer

Install abackflow preventer valve in the make-up water supply to
the unit asrequired by local codes.

Expansion Tank

An expansion tank must be installed in the space heating piping
to prevent excessive pressure from building in the system. See the
examples of system application at the end of this section for the
installation location. Refer to the expansion tank manufacturer’s
instructionsfor additional details.

Follow the guidelinesbelow when installing an expansion tank.

& Connect an air separator to the expansion tank only if the air
separator islocated on the suction side of the system circulator.

@ Navien NCB-Eboiler isequipped with an auto-feeding water
connection and motorized feeding valve. Therefore, installation
of additional system water fill connection isnot necessary in
most cases.

& If an additional water fill connection isrequired for a specific
use, install the water fill connection at the same location asthe
expansion tank’s connection to the system.

= When replacing an expansion tank, consult the expansion tank
manufacturer’sliterature for proper sizing.

& For digphragm expansion tanks, alwaysinstall an automatic air
vent on the top side of the air separator to remove residual air
from the system.

Isolation Valves and Unions

@ Rull port ball valves are required for the boiler system. Failure
to use full port ball valves could result in arestricted flow rate
through the boiler.

& Check valves are recommended for installation. Failure to install
check valvescould result in areverse flow condition during
pump(s) off cycle.

@ Unions are recommended for unit serviceability.

Pressure Relief Valve

To complete the space heating system installation, you must install
a%/rin, maximum 30 psi pressure relief valve to the pressure relief
valve adapter located on the top side of the NCB-Eboiler. An ASVIE
approved HV pressure relief valve for space heating system is
supplied with the boiler.

/N WaRNING

O Installing the pressure relief valve improperly may result
in property damage, personal injury, or death. Follow all
instructions and guidelines when installing the pressure
relief valve. The valve should be installed only by alicensed
professional.

@ The pressure relief valve must be installed vertically to the
pressure relief valve adapter on the top side of the boiler,
as shown in the example below, with the drain pipe outlet
exiting the side of the pressure relief valve horizontally and
elbowing down.

@ caution

Install the pressurerrelief valve asclose to the boiler aspossible.
No other valve should be installed between the pressure relief
valve and boiler.

Refer to the following illustration and install a pressure relief valve
to the pressure relief valve adapter located on the top corner of the
NCB-Eboiler. Conbraco Watts M330-M[=gressure relief valve (/cin,
HV, Max 30 psi) is provided with the boiler.
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When installing the pressure relief valve, follow these guidelines:

I Ensure that the valve'sdischarge capacity isequal to or greater
than the maximum pressure rating of the boiler’s space heating
system.

& Ensure that the maximum BTU/H rating on the pressure relief
valve isequal to or greater than the maximum input BTU/H
rating of the boiler.

@ Direct the discharge piping of the pressure relief valve so
that hot water doesnot splash on operator, or any nearby
equipment.

& Attach the discharge line to the pressure relief valve and run the
end of the line to within 6-[Tdih (50-300 mm) of the floor.

= Ensurethat the discharge line allows for free and complete
drainage without restriction. Do not install a reducing coupling
or other restrictionson the discharge line.

If the relief valve discharges periodically, thismay be due to
thermal expansion caused by expansion tank waterlogging or
undersizing. Do not plug the relief valve.

3.1.3 Space Heating System Piping

When connecting the space heating system, follow these
guidelines:

@ Tighten the connection valves with care to avoid damage.

& After installing the boiler, clean the strainer for space heating
return. Then, test the boiler for proper space heating flow and
inspect for leaks. Instruct the boiler owner that the strainer must
be cleaned periodically to maintain proper space heating water
flow.

The Navien manifold system (optional) allows for easy separation
of the Boiler-Primary loop from the System-Secondary loop(s).
Refer to the following illustration for atypical water piping
example with a Navien manifold system.

.

Space Heating Space Heating
Supply = Betumn
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3.2 Installing a Domestic Hot Water (DHW)
System

The Navien NCB-Eboiler providesdomestic hot water continuously
when flow is sensed by the flow sensor. This method isthe most
efficient means of heating water by allowing the boiler to operate
at alower return water temperature by minimizing standby losses,
thusincreasing combustion efficiency.

3.2.1 Guidelinesfor a DHW System

With itsmulti-purpose design, the Navien NCB-Eboiler provides
hot water on demand. This meansthat the boiler produces DHW
only when the user demandsit.

The boiler recognizes a DHW demand when the flow sensor
detectsa DHW flow of approximately 0.5 GPM or greater. Once
the flow sensor detectsthe flow, the boiler immediately goesinto
DHW mode regardless of the status of the space heating system.

Read and follow the guidelineslisted below to ensure safe and
proper installation of aboiler heating system.

Scald Hazard

Hotter water increasesthe risk of scald injury. There isa hot water
scald potential if the DHWtemperature is set too high. Be sure

to follow the adjustment instructionsin the boiler’s operation
manual.

About the DHW Quality

Proper maintenance of the boiler isrequired when water quality
doesnot meet BPA standards. Damage caused by poor water
quality isnot covered under warranty. The following table shows
the maximum contaminant levels allowed, based on the EPA
National Secondary Drinking Water Regulations (BJCFRPart
3). If you suspect that your water is contaminated in any way,
discontinue use of the DHW and contact an authorized technician
or licensed professional.

Contaminant Maximum Allowable Level

Total Hardness Up to L8 mg/I (Tigraing/gallon)
Aluminum 0.05to0 0.Lfhg/I

Chloride Up to [(Bbhmg/I

Copper Up to (10 mg/I

Iron Upto 0.3 mg/I




Contaminant Maximum Allowable Level
Manganese Up to 0.05 mg/I

pH 65t085

Qulfate Up to (85 mg/I

Total Dissolved Solids (TDS) | Up to 500 mg/I

Zinc Up to 5mg/I

Navien is not responsible for plugging of the domestic system by
scaling or accumulation of dirt; suitable steps shall be taken by the
installer and user to avoid water quality related issues.

Freeze Protection

Navien recommendsheat tracing and insulating the DHW water
pipes. Pipe enclosures may be packed with insulation for added
freeze protection. Freeze damage isnot covered by the warranty.

3.2.2 Essential Hementsin a DHW System

DHW Heat Exchanger

The DHW heat exchanger installed inside the Navien NCB-Eboiler
hasbeen tested and certified in accordance with IAPMO standard
PSoldlal 1

Drain and Isolation Valves

Install drain and isolation valves on the inlet and outlet of the
DHW heat exchanger, so it can be flushed free of possible build-up
caused by dirt or hard water.

DHW Filter

The Navien NCB-Eboiler has built-in DHW ilter at the entrance of
the cold water inlet. Gean thefilter periodically to ensure that the
filter isnot obstructed creating disturbance in the flow. Failure to
protect the flow sensor from dirt and debriswill cause the boiler to
malfunction.

FHow Restrictor (pressure regulator)

Aflow restrictor isused to avoid excessive flow at the faucets. The
Navien NCB-Eboiler hasabuilt-in flow restrictor at the cold water
inlet adapter to limit the overall flow of domestic hot water. Follow
the instructions below when installing a flow restrictor:

Q@ caution

Do not operate the boiler without the flow restrictor installed.
Refer to the flow restrictor specifications and install an
appropriate valve for proper operation.

eIere

All Navien NCB-Eboilers are shipped from the factory with three
flow restrictorsincluded for different flow rates. Each flow restrictor
allows for a specified amount of water to flow through the unit. A
flow restrictor valve is pre-installed at the cold water inlet adapter
(at thetip of the cold water inlet filter).

The flow restrictors are color coded for easier identification. Refer
to the table below for detailed specification. Factory-installed flow
restrictors and specifications are asfollows:

Valve color Applied Model Specification®
Orange NCB-[EBE pre-installed | 5.6 GPM
Yellow NCBLEDE pre-installed | 5.0 GPM
Blue NCB8DE pre-installed | [3 GPM
Pink NCBBDE pre-installed | [[8 GPM

* How rate in GPM, asfactory tested with 56 psi water pressure.

The following graph describesthe water flow rate (in GPM) and
water pressure (in psi) specificationsfor each flow restrictor.

80
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If necessary, replace the factory-installed flow restrictor with one
that satisfies your flow requirements. Follow these instructionsto
replace the flow restrictor.

(7] Locate the cold water inlet adapter on the bottom of the unit.

[Z] Turn the knob counterclockwise to remove the water inlet
filter. The flow restrictor is attached at the tip of thefilter
assembly.

3. Remove the current flow restrictor and replace it with one that
provides an appropriate flow rate.

L

'
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Pressure Relief Valve for DHW

To complete the installation of the DHW system, you must install
an approved ¥/zin, maximum [8D psi pressure relief valve on

the hot water outlet. The Navien NCB-Eboiler has a built-in high
temperature shut off switch, so install a“pressure only*“ relief valve.

/N WaARNING

@ Installing the pressure relief valve improperly may result
in property damage, personal injury, or death. Follow all
instructions and guidelines when installing the pressure
relief valve. The valve should be installed only by alicensed
professional.

= The pressure relief valve must beinstalled at the boiler outlet
and in the vertical position, as shown in the example below,
with the drain pipe outlet exiting the side of the pressure
relief valve horizontally and elbowing down.

The DHW pressure relief valve isnot supplied, but isrequired.
The following examples are pressure relief valves approved for use
with the boiler:

= Wilkins P-LODOA (Zurn Industries)
= Conbraco [ZHBIEHT]

& Watts Industries 3L (M7)

@ Cash Acme PWL-LE/zin

Pressure
Relief Valve

DHW Supply  Cold Water Inlet

Q@ caution

Install the pressure relief valve asclose to the boiler aspossible.
No other valve should be installed between the pressure relief
valve and boiler.




When installing pressure relief valve, follow these guidelines:

& Ensure that the valve'sdischarge capacity isequal to or greater
than the maximum pressure rating of the boilers DHW system.

@ Ensure that the maximum BTU/H rating on the pressure relief
valve isequal to or greater than the maximum input BTU/H
rating of the boiler.

& Direct the discharge piping of the pressure relief valve so
that hot water doesnot splash on operator, or any nearby
equipment.

@ Attach the discharge line to the pressure relief valve and run the
end of the line to within 6-[Tdth (50-300 mm) of the floor.

@ Ensure that the discharge line allows for free and complete
drainage without restriction. Do not install a reducing coupling
or other restrictionson the discharge line.

@ If the relief valve discharges periodically, thismay be due to
thermal expansion in a closed water supply system. Contact the
water supplier or local plumbing inspector on how to correct the
situation. Do not plug the relief valve.

3.2.3 DHW System Piping

Q@ caumion

To comply with ASVIEor CRN requirements, an additional high
temperature limitation device may be needed. Consult your
local code requirementsto determine if thisdevice isrequired.

Refer to the following illustration for a typical DHW piping example
for theboiler.

<= Cold Water Supply
= DHW Supply

When installing the DHW system, follow these guidelines:

& Use only pipes, fittings, valves, and other components (such as
solder), that are approved for use in potable water systems.

@ Tighten the connection valves with care to avoid damage.

& Navien recommends using unions and manual shut-off valves
on the cold water inlet and DHW outlet.

& Keep the hot water piping system as short aspossible, to deliver
hot water to the fixtures more quickly.

@ To conserve water and energy, insulate the DHW supply and
DHW recirculation lines (if applicable). Do not cover the drainsor
pressure relief valves.

& After installing the boiler, clean the cold water inlet filter.
Then, test the boiler for proper DHW supply and inspect for
leaks. Instruct the boiler owner that the filter must be cleaned
periodically to maintain proper DHW flow.

3.3 Connecting the Condensate Drain

The Navien NCB-Eboiler creates condensation when it operates.
This condensation has an acidic pH of 3-5. Follow all local codes
and regulationswhen disposing of condensate from the boiler.
We recommend draining the condensate into alaundry tub,
asthe alkali in laundry detergent will neutralize the acid in the
condensate. However, other suitable waste drain locationsmay be
used according to the local codes.

Q@ caution

@ Do not cap or plug the integrated condensate line. If
prevented from draining, condensate can damagetheboiler.

@ The condensate line must have a negative slope to drain
properly.

Installing the System Piping
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Before connecting the condensate drain, choose one of the
following disposal options:

|

a. Fomtheboiler directly into an external drain

b. Fomtheboiler,through aneutralizing agent, and then
into an external drain

If you choose thisoption, the neutralizing agent
must be replaced periodically. Depletion of

the neutralizing agent will vary, based on the
usage rate of the boiler. During the first year of
operation, the neutralizer should be checked
every few monthsfor depletion and replaced as
needed.

¢. Fomtheboilerinto alaundry tub.

The bottom of the boiler must be higher than
thetop of the laundry tub to use thisoption. The
condensate line must have anegative slope to
drain properly.

d. Fomthe boilerinto acondensate pump, and then into a
laundry tub.

Apump can be used when thereisalong
distance between the boiler and the laundry tub
or when the bottom of the boiler islower than the
top of the laundry tub.

Installing the System Piping

To connect the condensate drain:

(] Connect adrain line to the Fzinfitting at the bottom of the
boiler.

Use only corrosion-resistant material for the drain line, such as
PVCor CPVC. Do not reduce the size of thisfitting or the drain
lineto lessthan Fin.

A ™
o

NPT 12in

Place the free end of the drain line into an appropriate drain.

3. If you are using acondensate pump, ensure that the pump
allows for up to [“GPH of drainage for each boiler in the
system.

[Z] If you are not using a condensate pump, ensure that the drain
lineispitched downward at aminimum slope of %zin per foot.



3.3.1 Condensate Neutralizer Kit

I\ warninG

@ To avoid damaging the appliance, the neutralizer inlet and
discharge must be lower than the condensate drain.

= Do NOT alow exhaust flue gases to vent through the
neutralizer. Leakage can cause injury or death from carbon
monoxide.

@ The connection between the appliance and the neutralizer
must be installed to prevent the backflow of condensate
into the appliance.

@ Do not connect more than one appliance to the neutralizer.

If option 'b' is selected for condensate disposal, the Navien
condensate neutralizer kit isrecommended. The condensate from
the appliance flowsthrough the neutralizing media and increases
the pH of the condensate. An increased pH prevents corrosion of
theinstalation'sdrainage system and the public sewer system.

Installation guidelines

@ The inlet hasa center connection port and the outlet hasan
offset connection.

& Install the neutralizer on the wall or the floor and secure it using
the brackets supplied with the kit.

@ If the neutralizer isinstalled horizontally, rotate the neutralizer to
position the outlet at the highest point (Figure [

@ If the neutralizer ismounted vertically, ensure that the outlet is
higher than the inlet (Figure [

& Ensure that the condensate runsfreely to the drain.

@ Ensure all connections are made to prevent the backflow of
condensate. Use corrosion resistant piping and secure all piping
to prevent movement.

Do not install condensate piping in areaswhere the
temperature dropsbelow freezing point. Protect
piping in high pedestrian areas from damage and
vibration.

@ For increased safety when the condensate drain blocks, install
a Y-fitting. Connect the Y-fitting as shown in the installation
diagram and ensure that the condensate runsfreely to the drain.

@ Ensure that the discharge connection is accessible. Accessto
the discharge connection isrequired for maintenance and pH
testing.

@ If there isinsufficient gradient for drainage, install adrainage
pump designed for boiler and water heater condensate removal.

Fgure [Horizontal installation

T i

Optional
overflow bypass
AN

Fgure [EVertical installation
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Maintenance

Periodically monitor the level of mediain the neutralizer and test
the pH level at the outlet. We recommend an annual pH test using
recognized test stripsor an electronic pH meter to obtain precise
measurements. Replace the neutralizing mediawhen the pHdrops
below the minimum level required by the local water authority. If
the pH level isnot specified, replace the neutralizing media when
the pHisbelow 6.0. For replacement media, contact your local
Navien distributor.

3.4 System Fll Connection

Before filling the boiler, open the pressure relief valve by lifting the
lever on top, and open the air vent cap to allow the system to fill
properly. Close the pressure relief valve when the system isfull.

Air Vent Cap

Q@ caumion

Ensure that the pressure relie valve is closed before testing or
operating the system.

Installing the System Piping

3.4.1 Built-in Water Fll Connection

Navien NCB-Eboiler is equipped with an auto-feeding water
connection and motorized feeding valve. Therefore, installation
of additional system water fill connection isnot necessary in
most cases. See the following figure for an example of awater fill
installation using the built-in connection.

Backflow Preventer

l > Make-up Water
T ‘-‘g.ﬂ.'

3.4.2 External Water Fill Connection

External water fill connection may be installed on the system
piping if it isrequired for specific applications. See the following
figure for an example of external water fill installation on the
system piping.




3.5 Testing the Water System

I\ waRNING

Ensure that the boiler is full of water before firing the burner.
Operating the unit without filling it will damage the boiler.
Such damage isnot covered by the warranty, and may result in
property damage, severe personal injury, or death.

Perform afill test after installing the boiler'swater system to
make sure that the system hasbeen installed properly. Follow the
instructionsbelow to perform afill test on the water system.

(] All the system only after ensuring that the water chemistry
meetsthe requirementslisted in thismanual.

(2] Close the manual and automatic air ventsand the boiler drain
valve.

3. FHlltheboiler to the correct system pressure. The correct
pressure will vary with each application. The typical cold water
fill pressure for aresidential system is[T3gsi. The pressure
will rise when the boiler isturned on and the system water
temperature increases. The operating pressure must never
exceed the relief valve pressure setting.

[Z] Atinitial fill and during boiler start-up and testing, check
the system thoroughly for leaks. Repair any leaks before
proceeding further.

I\ warniNG

Biminate all system leaks. The continual introduction of fresh
makeup water will reduce boiler life. Minerals can build up in
the heat exchanger, reducing heat transfer, overheating the
heat exchanger and causing heat exchanger failure.

The system may have residual substancesthat could affect water
chemistry. After the system hasbeen filled and leak tested,
verify that water pH and chlorine concentrations are within the
acceptable range by performing sample testing.

Q@ caumion

Before operating the boiler for the first time, ensure that the
boiler system is filled with water. Purge the air inside the
system to avoid damageto the boiler.

3.6 Examplesof System Applications

Refer to the following examplesto properly implement a system
for space heating, DHW supply, or both. These examples are
provided to suggest basic guidelineswhen you install the boiler
system. However, the actual installation may vary depending on
the circumstances, local building codes, or state regulations. Check
the local building codes and state regulationsthoroughly before
installation, and comply with them fully.

3.6.1 Considerationsfor System Applications

Read and follow the guidelineslisted below when installing system
piping for the Navien NCB-Eboiler:

& Yystem application drawings are intended to explain the system
piping concept only.

@ When installing amixing valve on the DHW piping, ensure that
the cold water pressure does not exceed the hot water pressure.

& For the upstream side of al circulators, use straight pipeswith a
minimum diameter of %in ((Tkhm).

& Keep the auto feeder connection cap closed unlessthe auto
feeder isin use and piping hasbeen connected to the auto
feeder valve.

& Provide a system expansion tank following the guidelineson
page @l

& Installations must comply with all local codes. In Massachusetts,
avacuum relief valve must be installed in the cold water line per
[IBlovr

Air Removal

The boiler and system plumbing layout must be configured to
promote the removal of air from the water. Air vents and bleeders
must be strategically placed throughout the system to aid in
purging the air from the system during commissioning of the
boiler. The system must also employ the use of a strategically
located air removal device, such asan air scoop or micro-bubbler,
designed to remove the air from the water asit flowsthrough the
system.
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Follow theinstallation instructionsincluded with the air removal
device when placing it in the system; air removal devicesgenerally
work better when placed higher in the system. Alwayslocate air
removal devicesin areas of the system that have a guaranteed
positive pressure, e.g., in close proximity to the water fill and
expansion tank.

The Navien NCB-Eboilers have abuilt-in air vent on
top of the internal circulator to purge air from the
boiler system.

Expansion Tank

The expansion tank must be sized in accordance with the water
volume of the system aswell asthe firing rate of the appliance. It
isimportant to locate the expansion tank, and make-up water fill,
ontheinlet side of any circulator in the system, asdoing so will
guarantee the lowest pressure in the system will be at least equal
to the tank and make-up water pressure.

Ensure the expansion tank cannot become isolated from the
boiler anytime the system isoperating. Failure to follow these
instructions may lead to discharge from the pressure relief valve,
which may result in property damage or injury.

The installation of flow checks, motorized valves or
other shutoff devices (other than for the purpose of
servicing) are not permitted between the location of
the“Closely Spaced Tees” and the expansion tank.

Air Handler Interface

The Navien NCB-Eboiler can control the operation of an air
handler when athermostat isused in combination with the air
handling unit. The Air Handler Interface isdesigned to stop air
handler operation when the boiler’s space heating function is not
operating due to DHW supply demands, boiler errors, or low water
conditions.

The air handler contacts (A/H) turn off when the following
conditions arise:

© The PCBDIP SW#7 is set to ON.

= Thermostat isturned off.

& The boiler issupplying DHW, or it isin stand-by mode for DHW
demand.

@ Level [Brrors, or higher level errors occur.
@ The boiler isturned off.
& Make-up water auto-feeding isin progress.
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Thermostat Configuration for the Air Handler Interface

Set the PCB DIP SM#7 to down position (OFF) to use athermostat
with the Air Handler.

Refer to the following diagram for wiring connections.

<NCB-B&
« B , 0o
<Air Handler> E.! [ O
) 00000 == 0
\_/
|

I\ warviNG

@ The boiler, when used in conjunction with a refrigeration
system, must be installed so that the chilled medium is
piped in parallel with the heating boiler. Appropriate valves
must be used to prevent the chilled medium from entering
theboiler.

@ If the boiler is connected to heating coils located in air
handling units where they can be exposed to refrigerated
air, use flow control valves or other automatic means to
prevent gravity circulation of the boiler water during the
cooling cycle.




3.6.2 System Application - Zone System with Zone Valves

Additional Zone

Zone #Z]

Zone #{T] |

! Zone Valve
System Circulator (Typical)

Air Separator

[

L1

ot

Expansion Tank

. _Not to exceed [Pipe Dia or Max. [Ifih

@ System application drawings are intended
to explain the system piping concept only.
© Refer to 3% System Fill Connection on
page [Blfor make-up fill connections
and refer to the requirements of your local
codesto ensure compliance.

Wiring Diagram

<NCB-B&
w M
« 0
1 ¥ 0
000000 0| ==0
— -
\/

(o] |o70] |70
9}%)|%)%)\%)%)%)%)\%)%)\ %)%,
Zonel TS Zone2T/'S Zone3 TS Zone4T/S Zone5T/S ZonebT/S
<Zone Controller>

@000 ool VO

T

zdhet Valke | zdhe2 Valfe | Zdheavalfe | Zoned Vave | Zonesvaive | Zones Vaive

e
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3.6.3 System Application - Zone System with Grculators

Additional Zone [ System application drawings are intended
- to explain the system piping concept only.
,—_MWW B beertoSlIlS/stem Fll Connection on
Zone #2] page [Blfor make-up fill connections

and refer to the requirements of your local
codesto ensure compliance.

Zone #{T1] I

| Wiring Diagram
Check Valve i 1 i "“EE ::CB-E
stem Girculator
=ala|o tele o
1 L 1) o2lpologleo0] =0
- Sac

[ :
L 1

LRIV

Zone1 TS | Zone2T'S | Zone3T's | ZonedT'S | ZonesT/S | Zone6T/S

<Zone Controller>

Q00000000 VO

zdhet Pulfip [ zdhe2 Pufip [ zdhes Puthp [ zoned Pump | zones Pump [ Zones Pump T

T
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3.6.4 System Application - Air Handler System

@ System application drawings are intended
to explain the system piping concept only.
Refer to 3] System Fill Connection on
page [Blfor make-up fill connections
and refer to the requirements of your local
codesto ensure compliance.

@ Boiler side piping to the air handler
which exceeds the capabilities of the
internal boiler circulator requires primary/
secondary piping configuration with a
separate system circulator.

Air handlerswith an internal circulator
shall be piped either with a crossover pipe
at the AHU or in aprimary/secondary

L configuration with the boiler.

,5 T ‘_ Wiring Diagram
1 I
Y,

<NCB-BE>
— LR
<Air Handler> re @ o
CN23 CN10 CN24 CN25 rﬁ‘::‘
Expansion Tank E?m !?®|®®|®®|g?%!li_?lo
E|
\
;/.
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4. Installing a Cascading System

When installing a cascading system, carefully consider the design of the system and the features of the installation location. Follow all local
codesand regulations, aswell as all guidelinesfor installing the combination boiler and water heaters. The following sections describe
additional considerationsthat are specificto installing cascading systems. Read them carefully before designing or installing the system.

4.1 Connecting Water Supplies

Several options are available for plumbing acascading system. The setup you choose will vary based on the installation location, local building
codes, and other factors. Follow all applicable regulationswhen installing a cascading system.

You can install one NCB-Eboiler with multiple NPE/ NR/ NP serieswater heatersto configure a cascade system. In the system, the boiler must
be configured asthe master unit. You can connect up to [Blwater heatersto one NCB-Eboiler to meet high-volume hot water demandsby
using Navien Ready-Link communication cables and following the set-up proceduresin this section; additional controllersare not necessary.
The following is one of the possible connection options:

<NCB-E Series> <NPESeries, NR/NP Series> <NPE Series, NRNP Series>

Pressure relief valve i = = === — —

|

1T 1(..= 1‘5 Check valve
E Ball valve 11 1
F ¢ &9
r\_f\{ =)
EX lenoid valve
ExpansionTank _~~ 5 et 8
<@ T M

AU

® Install a[TBV AC (max [Z8A) normally closed solenoid valve on the NCB-Eboiler’s hot water supply, and then connect the valve wires to
the external power port(Extern. Power) on the main PCB (refer to the wiring diagram). A slow-closing solenoid isrecommended to prevent
water hammer from occurring.

@ When linking multiple water heatersto NCB-E series boiler, only the master unit can provide space heating and slave units must be
configured for DHW only (You can set only the NCB-Eboiler asthe master unit in the cascade system, and the master unit controlsthe
power on/off status of all the slave unitsin the system).

& Once turned on by the master unit, the water heaters will operate in stagesto satisfy the DHW demands.

@ After completing the cascade settings and saving the changes, the boiler and water heater unitsmust be turned off then turned back on for
the changesto take effect.

@ If errorsoccur while operating a cascade system, the relevant errorsare displayed in the display of the failing unit (with the exception of NR/
NP units).

= Power supply to the units must be OFF during the system piping.

The recommended recirculation flow rate for each water heater is (HIEGPM. Depending on the number of water heaters and
the diameter of the recirculation line, it may not be necessary to connect all the NPE/ NR/ NP“A’ serieswater heatersto the
recirculation line. If thisisthe case, set any unconnected “A” model water heatersto internal recirculation mode.

Installing a Cascading System



41.1 Piping Szesand Considerations

When plumbing a cascading system, consider the following pipe
diametersand flow rates. Note that flow rates above 6.6 ft/s may
cause pipe erosion. These specificationsmay vary depending on
installation conditions.

AT=54°F Water
Qty Fowrate | Velocity Pipe Diameter (mm/in)
(GPM) (ft/s)
[l 7[%4l (78 ) %/min.
(=] (1338 self | [BA Cih.
3 (187 55 | 30A i,
[f] (877 s[H] | [@A in.
5 3596 653 (G (Ein,
6 ) BI7) 50A [Cih.
7 50.3[%] 5[TE | 50A (iih.
8 575 6.00 50A Cih.
9 elA%] (39 65A [Din.
(@ 709 573 65A [hin.
K 79[111 53[E | 65A [Frin.
EE3 86.30 58[Z1 | 65A [Frin.
] 939 6.33 65A (Hzin.
(T3] | [abes 6.79 65A [Hin.
) (v 87 51 | soA 3in.
) [THlo7 5[H1 | 80A 3in.
5 (T8 58 | 80A 3in.
] [TE[E eIl | so0A 3in.
[ [Bbell | 6l@ 80A 3in.
(@ [TBls3 6.83 80A 3in.
([ | [EoOE | [de [obA [ih.
[ | BED| I8 [obA (Gih.
] Geb[E | [TH [obA (Gih.
(7780 (85 [bbA (Gih.
(& (7b.79 (85 [abA [Cih.
(& (8b.98 505 [bA [fih.
| DBl 5[E1 | [0bA [ih.
) [6l36 s[EE | [obA [Cih.
) (@B 56 56l | [bA [fih.
30 [TH75 581 | [bA (ih.
The table above isbased on model NCB-LERE

4.2 Connecting the Communication Cables

You can connect one NCB-Eboiler with up to [BINavien water
heaters, using the Ready-Link communication cables. Select the
NCB-Eseries combination boiler in the cascading system asthe
master unit, and then connect the water heatersto it as slaves.
Before making any connections, ensure that the power isturned
off to all the units.

Connect the Ready-Link cablesto the J6 port of the master unit
and to the J6 port of the slave water heaters (on the right side of
the front panel):

O

EE—

N7 A N7 INiZA

IANL IANLIANL 1N

whumk

1

bk
[

For NR'NPunits, connect the Ready-Link cable to the
CN9 port on the main PCB.

4.3 Configuring the Communication
Settings

After connecting the Ready-Link communication cables, restore
power to the combination boiler and turn on all water heaters
using the Power button.

4.3.1 Cascade Protocol Settings

Cascade protocol may be set for [“different communication speeds
according to the type of water heater unitsinstalled in the system.
Refer to“Setting the Cascade Protocol” on page 6(Zdnd match

the communication settings accordingly.

ltem Description

Use this setting when all the slave units are NPEwater

NPE heaters.

Use this setting when the slave unitsconsist of NRNP
NR'NP | water heaters, or acombination of NPEand NR/NP
water heaters.

Installing a Cascading System
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43.2 Cascade System Settings

To configure the cascade communication settings:

(2] On the master NCB-Eboiler, press and hold the Diagnostic
and Up(+) buttonsfor more than 5 seconds.“MA.00” will
appear on the display to confirm that this combination boiler
isset asthe master.

( )

T W W W
R AN AN AN

St Rt OR GPM psi

[Z] Onthe slave water heaters, press and hold the Diagnostic and
Down(-) buttonsfor more than [FSeconds. “S_0[*ill appear

on the display to confirm that thiswater heater is set asa slave.

( 7\

3. PRepeat step (b configure the rest of the slave unitsin the
system.

(] On the master NCB-Eboiler, pressand hold the Diagnostic
and Up(+) buttonsfor more than 5 seconds. All the display
screens on the configured units will return to the temperature

display.

Installing a Cascading System

@ To add additional slavesat alater time, repeat
steplE]

@ Cascade communication setup must be completed
within [EHour. Otherwise, all units will return to the
normal operation mode and the cascade mode will
be turned off.

@ To cancel the cascading communication setup,
on the master combination boiler, press and
hold the Diagnostic and Reset buttons for more
than 588conds. The water heaters will revert
to independent operation. Repeat steps [Hllth
reassign the master combination boiler.

& To replace the master unit, cancel the current
cascade mode configuration and repeat the
stepsZidn the new master unit.

4.3.3 Cascade Set-up Procedure for NP/NRSeries
Models

To configure the NR'NP serieswater heaters for a cascade system,
follow the instructionsbelow:

(] Pressthe SW3 and SW4 (service switches on the main PCB)
simultaneously for more than 3 seconds on the NP/NRseries
water heater. INDLZdn the main PCBwill display “S00["'to
confirm that thiswater heater is set asthe slave unit #1]

cN12 CNS
o

‘
2 [odo)

8888

FND 1

w —
G 0ip S 6 o m le|
= 0oo0oo| |oooooo oo 6
g Oip SN T Dip§/n2 TS
© = [O] o
[o| um Max fou m —
0| oooo O
[0l Modu 2t ing Gas . [O] —
E Valve Adjusting ([T [O] O
CN18
& [O]
ON13 [O] O
[O] E
(O] -
CNi5 %7
@l |
CN14 O
o =
e -
9] NTO
oize SW4 SW3
g 0]
o]
B 9]
ol

E3
2

(] Repeat step [[dn the other NRINP serieswater heatersto add
more NR'NP slave units.



5. Connecting the Gas Supply

/N wWaRNING

&I Before connecting the gas supply, determine the gas type
and pressurefortheboilerby referringto therating plate. Use
only the same gas type indicated on the rating plate. Using
adifferent gas type will result in abnormal combustion and
malfunction of the boiler. Gas supplies should be connected
by alicensed professional only.

@ The appliance and its gas connection must be leak tested
before placing the appliance in operation.

@ Thisboiler cannot be converted from natural gasto propane
or vice versa without a Navien gas conversion kit. Do not
attempt afield conversion of thisboiler without aNavien gas
conversion kit. Doing so will result in dangerous operating
conditions and will void the warranty.

Navien recommends connecting the boiler asthe first device
downstream of the gas meter, to ensure a sufficient gas supply.

Gas meter’s capacity 2 Total gas l

capacity of connected appliances

|

2

e
Gas Qupply Line

® Theboiler is
recommended to be
thefirst appliance to
be connected to the
gassupply line.

E

To connect the gas supply:

(] Determinethe gastype and pressure for the boiler by referring
totherating plate.

Perform a pressure test on the main gas supply line.
3. Purgethegasline of any debris.

(] Determinethe proper size and type for the gasline. Refer to
the tablesthat follow.

5. Install full port valves on the gas supply line and boiler.
6. Connect the gassupply line.

7. Test the supply line, all connection points, and the boiler for
gasleaks.

“— Pipe size :¥in to ¥/min
(inner diameter)

Bottom View

Q@ caution

@ Install a manual gas shut-off valve between the gas supply
line and the boiler.

& A sediment trap must be provided upstream of the gas
controls.

Connecting the Gas Supply
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@ Tighten the boiler connection valves with care to
avoid damage.

@ The gas connection fitting on all boilersis®/mn

Typical LP Gas piping examples:

2 Stage System with Multiple Regulators (Recommended)

@ Bin rigid pipe can be used; refer to the sizing
tableson the proceeding pages for limitations.
Avoid using Fzin corrugated connectors or tubing
asnoise may occur.

Gas Regulator ((Stage)

"

e

Corrugated Connector High Pressure  Low Pressure |1
Regulator Regulator
@ When using flexible gaslines, ensure that the pipe’s GasTank
inner diameter and connector is sufficient to supply | Full size
the required BTUs. Also, ensure that the flexible line GasPipe
hasno crimpsor tight bendsin it, asthis will restrict
gasflow.
@ When using rigid pipe, Navien recommendsthe
installation of aunion on the gassupply line close
to the boiler, to facilitate any future maintenance I—!‘
or service. :
@ CAUTION
Prior to using an excess flow valve (V) in the gas line, check
the manufacturer’s minimum and maximum flow capacity
rating. An improperly sized BFV will not allow for afull flow of
gasto the boiler and may cause improper operation.
Single Regulator System
Gas Regulator
)
: Full size
BYPASS:
_ Fipe GasFpe
\ l l=II@II l 1 | ]
n
Excess Aow Valve
Gas'Tank Full size
GasPFipe
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5.1 GasPipe Szing Tables

The following tables are referenced from [l T#ational Fuel Gas Code for reference only. Please consult the gas pipe manufacturer for actual

pipe capacities.

Maximum Natural Gas Delivery Capacity

in Cubic Feet (ft?) per Hour (0.60 Specific Gravity; 0.5 in WC Pressure Drop). Contact your gas supplier for BTU/ft? ratings. Use [J000 BTU/ft2 for

simplified calculations. Thistable is recommended for supply pressureslessthan 6 in WC.

Length (including fittings)

PipeSze | 101t 201t 30 ft 40t 50 ft 60 ft 70t 80 ft 90 ft 1001t | 125t
(8m) (6m) (9m) (12m) (15m) (18 m) (21 m) (24 m) (27 m) (30 m) (38 m)
3/rzin 360 37 (b 1570 E3H [3r (1B [#] EE?) (] olf]
[fih 678 [6b 371 3@ EH (&7 (& [ED @y [©b (7B
[Fin (390 957 768 657 583 58 (85 (8] EEED) (ab 355
(Mzin (5090 (13b B 985 873 791] 78 677 635 600 53(%]
Cih (0@ |[Ze0 |[ER |[HBoo |[@eo |[BE | [Meb |[Boo |C0E | [Oeb | [60@
[Dkin 6 [Tl 3530 sof@ | (880 BIR) BI2) ({080 [f950 (8l | (@30
3in (ff8o0 | 7,780 6,ED 5,350 15519 (@b 3,950 3670 3[BD 3[6h (890
(ih (Bob | [Bleoo | (TfZo0 | [Dlooo | 9,660 8,760 8,050 7[% 7,030 6,600 5,890

in Qubic Feet (ft3) per Hour (0.60 Specific Gravity; 3.0 in WC Pressure Drop). Contact your gas supplier for BTU/ft? ratings. Use (5800 BTU/fte for

simplified calculations. Thistable is recommended for supply pressures of 6in WCor greater.

Length (including fittings)
PipeSze | 101t 20 ft 30 ft 40 ft 50 ft 60 ft 70ft 80 ft 90 ft 1001t | 125t

(8m) (6m) (9m) (12m) (15m) (18 m) (21 m) (24 m) (27 m) (80 m) (38 m)
Tzin E5H| REEd (& EEED ) | ;] [ ;] ECH (18
¥izin ] 650 5[E] EE3) 397 360 33 308 (@b i (T
(ih (74 BIE) 986 [Tl 78 678 [CEE) 580 5[EE] KR (56
[Brin 3,669 (p(EE] | (o8l | (G233 [(836 (3o | [flsb (el | CHER | Eose 936
(PHein 5[4l 3778 303 | 897 (8o | [idss (ge | (385 (875 (Belie] | [l
[ih [olses | 7.7 58k | 5000 | []I3B o | 3695 3[3y7 3[1H] o8 | [F00
(Fin (elg7s | [MBos | 93@El | 7971 | 7,065 60 | 5889 5[7b 51Dl (2856 (803
3in (elgalt] | [als03 | (eleb | [Tfool:] | [1feb | (1130® | [Q[EIT] | 9,685 9,087 858l | 7,608
[5ih [Bl678 | 30,000 Mo |8 |[Bseo | [BIH | MR | [Egos | [MBes | [MHb

Connecting the Gas Supply

37



38

Maximum Liquefied Propane Delivery Capacity

in Thousands of BTU/H (0.5 in WC Pressure Drop)

Length (including fittings)

PipeSze | 1ot 20 ft 30t 40t 50 ft 60 ft 80 ft 100ft | 125ft | 150ft | 175ft | 200ft | 250 ft
@m) | (6m) | ©Om) | (12m) | (15m) | (18m) | (24m) | 30m) | (38m) | (45m) | (53 m) | (60m) | (76 m)

Bhzin (e | [ab (8b el [ |0 | @E | oE | 89 gl |7 |67 [
3/rzin 608 [TH] 336 [8r [8b (&[] | CEEE (86 [7b 8 EE?)
[ih (s | 787 e3= | s | [Bb @B | b 3@ | 330 @ | [8b EED
(Hin [Bs0 | (6@ |[3oo | L[N | 985 gole] | g[Ef] 716l | 677 600 5[4 | 500

[Fsin sl | [[ED | Cd@ | [EBeo | M8 | (3@ | [13b (070 | Col@ | 899 glE] | 7@

EREE

) 6,790 | [Be0 | 3750 | 3[I | 8@ | [B70 | [370 [d7o | [¥s0 | 230 | [B7o0

5.2 Measuring the Inlet Gas Pressure

I\ warniNG

The boiler cannot function properly without sufficient inlet gas pressure. Measuring the inlet gas pressure should be performed by a
licensed professional only.

@ The inlet gas pressure must be maintained between 3.5 in and [0l5 in WCfor natural gasand between 8.0 in and [Bl5in WCfor liquefied
propane.

& The appliance and itsindividual shutoff valve must be disconnected from the gas supply piping system during any pressure testing of that
system at test pressuresin excessof zpsi (3.5 kPa).

@ The appliance must be isolated from the gas supply piping system by closing itsindividual manual shutoff valve during any pressure testing
of the gas supply piping system at test pressures equal to or lessthan “zpsi (3.5 kPa).

Connecting the Gas Supply



To measure the inlet gas pressure:

(2] Shut off the manual gas valve on the gas supply line.

==

—

E Opened Closed
GasValve )

(2] Open ahot water faucet. The boiler should turn on and the gas
in the gas supply line will be purged.

3. Leavethefaucet on until the boiler shutsdown due to alack of
gassupply, and then turn off the hot water faucet.

=] Unclasp the 3 bucklesthat fix the cover to the boiler, and then
remove the cover by lifting it and pulling it outward.

@ caution

Ensure that no cables are in the way before folding down the
PCB assembly. If the assembly is stuck, do not force it. Doing
so may damage the cables and result in serious malfunctions.
Check again to ensure that no cables or any other partsare in

the way before you proceed.

5. Loosen the screwsindicated in the figure below and connect a
manometer to the pressure port. Reset the manometer to zero
before use.

Digital pressure J

manometer

6. Re-open the manual gasvalve and check for leaks.

7. Open multiplefixturesthat have high flow rates, such as
bathtub and shower faucets, to ramp the boiler up to its
maximum firing rate.

8. When theboiler reachesits maximum firing rate, check the
inlet gas pressure reading on the manometer. The gas pressure
must fall within the ranges specified on page 8.

Connecting the Gas Supply
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6. Ventingthe Boiler

/N wWaRNING

Improper venting of the boiler can result in excessive levels of
carbon monoxide, which can lead to severe personal injury or
death. This boiler must be vented in accordance with the
“Venting of Equipment” section of the latest edition of the
ANSI Z223.1/NFPA 54 Natural Fuel Gas Code in the USA
and/or the “Venting systems and air supply for boilers*
section of thelatest version of the CAN/OGA B149.1 Natural
Gasand Propane Installation Code in Canada, aswell asall
applicable local building codes and regulations. Follow all
instructions and guidelines when venting the boiler. Venting
should be performed only by alicensed professional.

The boiler must be properly vented to ensure aconstant supply of
clean intake air and to ensure that exhaust air is properly removed
from living areas. When venting the boiler, follow these guidelines:

& Do not install the boiler in areaswith contaminated air
(containing a high level of dust, sawdust, sand, flour, aerosols,
or any other such airborne contaminants), ascontaminants
can cause operational problems. The warranty does not cover
damage caused by contaminantsin the installation area. If
you must install the boiler in an areawith contaminated air,
use direct venting to supply air from outside the building. We
recommend regular filter cleaning and maintenance in these
areas.

& For best results, keep the venting system as short and straight as
possible.

@ Locate the boiler as close as possible to the vent termination.

= Do not connect the boiler vent to avent for any other gasboiler
or vent stack.

= For horizontal runs, slope the horizontal section upward toward
the vent termination at a rate of Fzin per foot (slope).

@ Create an airtight seal at each joint in the exhaust and intake air
pipesfrom the boiler collar to the vent termination.

& To avoid moisture and frost build-up and to maintain clearances
to openings on adjacent homes, L&Pelbows, 90°elbows, or tees
may be attached to the end of the termination vent pipe to
direct the exhaust plumes away from buildings, aslong asthe
total allowable vent lengths, maximum number of elbows, and
distancesto air intake restrictions are observed.

(@  Venting the Boiler

& Do not store hazardous or flammable substances near the vent
termination.

& If thisboiler will be installed in areas where snow isknown to
accumulate, protect the vent termination from blockage.

@ Provide aminimum of [ftbot clearance from the bottom of the
exhaust above the expected snow accumulation level. Show
remova may be necessary to maintain clearance.

® Ensure that the vent termination is at least [fdih (305 mm) above
ground, [1£{300 mm) above the highest anticipated snow level,
or asrequired by local codes, whichever isgreater.

@ Support the vent pipe with hangers at regular intervalsor as
required by local codes.

& Exhaust and intake air pipes must be glued and properly
supported at least every [f (1Eh).

The vent for thisappliance shall not terminate over public
walkways; or near soffit vents or crawl space ventsor where
condensate or vapor could create anuisance or hazard or cause
property damage; or where condensate or vapor could cause
damage or could be detrimental to the operation of regulators,
relief valves, or other equipment.

6.1 Selecting aVent Type

All boilers are prepared at the factory to be direct vented (sealed
combustion). Navien recommendsdirect air vent installations
whenever possible to avoid back drafting cold air through the
boiler unit. If you cannot use adirect vent, ensure that an ample
supply of make-up air isavailable in the installation location.

Navien also recommendsinstalling anew vent system with this
appliance. If reusing an existing vent system, thoroughly inspect
it for punctures, cracks, or blockages prior to connecting it to the
boiler.

Direct Venting

The boiler uses[fih or 3 in diameter exhaust and [fih or 3in
diameter intake air ducts. To ensure the draw of air directly from
and exhaust of air directly to the outside of the building, create an
airtight seal from the boiler collar to the vent termination.

Intake materials can be made of ABS PVC, CPVC, PR, galvanized
steel, corrugated aluminum or any other such materials. If you
use a corrugated material, ensure that there isnot inadvertent
crimping of, or damage to, the intake air pipe.

When using direct venting, maintain the following venting
clearances, asrequired by ANS| Z21.10.3 and the National Fuel
Gas Code, ANSI Z223.1/NFPA 54, and CAN/CGA B149.1 Natural
Gasand Propane Installation Code:



\NSIDE
ER

m Vent Terminal

@ Air Supply Inlet
Area where vent

terminal is not permitted et

Ref Description Canadian Direct Vent Installations' | USDirect Vent Installations?
A Qearance above grade, veranda, porch, deck, or balcony | [Ifih (30 cm) [Thih (30 cm)
Qearance to window or door that may be opened 36in (9Zdm) (Tfih (30cm)
C Clearance to permanently closed window * *
Vertical clearance to ventilated soffit located above the
D terminal within a horizontal distance of [# (6[Zdm) from | * *
the center line of the terminal
E Qearance to unventilated soffit * *
Qearance to outside corner * *
G Qearance to inside corner * *
Qearance to each side of center line extended above 31t (olidm) within a height N
H [Blft above the meter/regulator
meter/regulator assembly
assembly
I Clearance to service regulator vent outlet 3t (9Lidm) *
J Cearance to nqnmephanlcal air supply inlet .to building 36in (9dm) [THh (30 cm)
or the combustion air inlet to any other appliance
N . 3 ft (9[1dm) above if within
K Clearance to amechanical air supply inlet 6 ft (@3 m) Dt (3m) horizontally
L Cearance abovg paved sidewalk or paved driveway 7t CIEm) N
located on public property
M | Qearance under veranda, porch deck, or balcony (dih (30 cm)t *

[1h accordance with the current CSA BLIBI[Mlatural Gas and Propane Installation Code

[F3h accordance with the current ANS ZLEBIE/INFPA 5[National Fuel Gas Code

1 Avent shall not terminate directly above a sidewalk or paved driveway that islocated between two single family dwellings and servesboth dwellings.
F Permitted only if veranda, porch, deck, or balcony isfully open on aminimum of two sidesbeneath the floor.
* Gearance in accordance with local installation codes and the requirements of the gas supplier.
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Non-Direct Venting (Single Pipe)

If, at any time, the installation location could experience negative
pressure, there isa possibility of back drafting cold air through the
boiler’s heat exchanger. This situation could lead to the freezing of
the heat exchanger and malfunction of the boiler.

However, building codesin most jurisdictions disallow negative
pressuresin residences. In ahome with awell-balanced air supply,
the heat exchanger should not be in danger of freezing. Because
the cause of back drafting isnot considered a manufacturing
problem, any freezing damage which occurs from back drafting
will not be covered by the Navien warranty. If there isany question
about the possibility of back drafting in the installation location,
use adirect venting system for the boiler.

When using non-direct venting, maintain non-direct vent
clearances shown on page [Blas required by ANSI Z21.10.3 and
the National Fuel Gas Code, ANS| Z223.1/NFPA 54, and CAN/
CSA B149.1 Natural Gas And Propane Installation Code.

To use non-direct venting for the boiler:

[ Insert the termination end cap into the intake air duct. Do not
gluethe end cap, to alow for easy removal and cleaning of the

cap.

[(£2] Venting the Boiler

Provide two openingsto allow for circulation of combustion air
asspecified by ANS ZLEBIZINFPA 5[5dr CAN/OGA B-LIBI[E]

Outdoor Indoor make
make up air is up airis
Maximum | provided, provided,
Input aminimum free | aminimum free
(BTU/H) areaof 1in?, areaof 1in?,
per 4,000 per 1,000
BTU/H BTU/H
;
i [Hin™
NcBBbE | [MHooo | 5" VX. | [MHain (w)
(Hyor6in [T 4in (H
round X in ()
(i (8D in™
NCB [BDE | [Bb,000 %‘” WX | [THa4in (W)
(Hyor7in [TH4in (H
round X in ()
[Hin™ FL
NoB (EBE | (8,000 ?"”(W)X. [B14in (W)
in (H)or8in [@14in (H
round X in ()
50in™ [Bin®
NCa[EBE | (85,000 g‘ﬂlfl\)"gr"sm [TH4in (W)
ound x[{H4in (H)




E
e

5212

m Vent Terminal
@ Air Supply Inlet

Area where vent

terminal is not permitted

Canadian Non-Direct Vent

USNon-Direct Vent

REF | REEEpie Installations' Installations?
A | Oearance above grade, veranda, porch, deck, or balcony | [Tfih (30 cm) (Tih (30 cm)
[8lin (Thlem) below or to side
B Clearance to window or door that may be opened 36in (91dm) of opening; (80 cm) above
opening
C | Qearance to permanently closed window * *
Vertical clearance to ventilated soffit located above the
D | terminal within ahorizontal distance of [fbet (6[“dm) from | * *
the center line of the terminal
E Clearance to unventilated soffit * *
F Clearance to outside corner * *
G Clearance to inside corner * *
H Clearance to each side of center line extended above %}n o m) v;/ghln ahhe|ght y .
meter/regulator assembly t (.57 m) above the meter
regulator assembly
Clearance to service regulator vent outlet 36in (9Lldm) *
Lo . - in (L% i
Clearance to non-mechanical air supply inlet to building or . [Elin (c.m below or to side
J L . 36in (9|3m) of opening; (80 cm) above
the combustion air inlet to any other appliance )
opening
o . 36 in (9(Zdm) above if within [Dlft
K Cearance to amechanical air supply inlet 6 ft (IES m) (3 m) horizontally
L Cearance abovg paved sidewalk or paved driveway 7t (I@m)t .
located on public property
M | Clearance under veranda, porch deck, or balcony [Tfih (30 cm)t *

[1h accordance with the current CSA BIBIBlatural Gas and Propane Installation Code

[f3h accordance with the current ANS ZIEBIE/INFPA 5[ENational Fuel Gas Code

1 Avent shall not terminate directly above a sidewalk or paved driveway that islocated between two single family dwellings and servesboth dwellings.
F Permitted only if veranda, porch, deck, or balcony isfully open on aminimum of two sidesbeneath the floor.
* Clearance in accordance with local installation codes and the requirements of the gas supplier.
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6.2 Selecting Vent Pipe Materials

Venting requirementsdiffer in the USand Canada. Consult
thefollowing chart or the most recent edition of ANSI ZITBI[%]
NFPA 5[5dr CAN/OGA BLIBI[ As well asall applicable local codes
and regulations when selecting vent pipe materials. Do not

use cellular core PVC (ASTM F89Lcellular core CPVC, Radel®
(polyphenolsulfone) for the exhaust vent.

Locale Recommended Vent Materials
@ PVC Schedule [8(Solid Core)
USA [ CPVC Schedule [@lor 80 (Solid Core)

@ Approved Polypropylene*

@ Type BH Soecial Gas Vent CasslIA (PVC)
@ Type BH Soecial Gas Vent Gass 1IB (CPVC)

[ Type BH Soecial Gas Vent ClassIC
(Polypropylene)

Canada™

* Approved polypropylene systemsinclude:
Duravent Polypro (Sngle Wall):[BPSxxx ((2), 3PPSxxx (3”)
Centrotherm InnoFue S: IS0k (], 1Sxx03xx (37)
Refer to manufacturer’sliterature for detailed information.

For 3”venting, use the following polypropylene parts:
Duravent

[PPSX3L (13" Increaser)

Centrotherm

1SE08B or ISA0LAB (13" Increaser)

** For installation in Canada, field-supplied plastic vent piping must comply
with CAN/OGA B BI[[{]atest edition) and be certified to the Sandard
For Type BH Gas Venting Systems, ULC-S636. Componentsof thislisted
system must not be interchanged with other vent systemsor unlisted
pipesor fittings. All plastic components and specified primersand glues
of the certified vent system must be from asingle system manufacturer
and must not be intermixed with another system manufacturer’sparts.
The supplied vent connector and vent termination are certified aspart
of the boiler.

[(£2] Venting the Boiler

Q@ caution

& This boiler has a built-in control to limit the exhaust
temperature to D:ﬂFlg_%JS"C). As a result, the boiler can be
vented with Schedule LOIPVC.

& In high temperature applications, the exhaust temperature
can exceed (65<C). In that case, you must use Schedule
[l or 80 CPVC or Approved Polypropylene in the USA
or Type BH Special Gas Vent Gass IIB (CPVC) or Gass IC
(Polypropylene) that conformsto ULC-S636 in Canada.

@ In systems with [Zln. vents, if the exhaust temperature
exceeds [TBIF (65%), CPVC pipe (field supplied) must
be used for the first 3 feet of equivalent pipe length. For

stemswith 3in.vents,if the exhaust temperature exceeds
(65C), CPVCpipe (field supplied) must be used for the
first 5in. of equivalent pipe length.

If you require that return water hotter than [THIF (60<C) to circulate
back to boiler, the DIP switch must be configured (Dip Switch 2,
switch #8 to ON position). Otherwise, the boiler will control and
maintain the flue and DHW temperature below (50 F (65<C) and
(TR (60C) respectively.

@ When PCBDIP switch [[#8 is set to Off (factory
default), the boiler does not operate without an
exhaust thermostat installed.

@ When you set PCBDIPswitch [¥8 1o On, ensure
that CPVCpiping isused for exhaust venting.

ON ON
[of oL lolfe kol o[ {okloklo kol o [Io} o]

() ] ) = )
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6.3 Measuring Vent Length

The maximum vent length when using ['Th exhaust ductsis 60 ft
((8m). The maximum vent length when using 3in vent ducts
is[D ft (Blm). The intake duct length may be identical to the
exhaust duct length. Maximum vent lengths reduces according to
the number of elbows used, asshown in the following table:

Maximum
#of Bbows

Maximum

Vent Sze Length

Equivalent Length

Reducethe

maximum vent

length accordingly

for each elbow used:

@ Each 90°elbow
equatesto 8 linear
feet of vent

@ Each [BPelbow
equatesto [dinear
feet of vent

[iih. 60 ft (8Im) 6

Reducethe

maximum vent

length accordingly

for each elbow used:

@ Each 90°elbow
equatesto 5 linear
feet of vent

@ Each [Brelbow
equatesto 3 linear
feet of vent

3in. | [Bbft ((Em) 8

@ The Maximum Length does not include any elbows.

@ If using a concentric termination as shown on
page [6] count thisas5 linear feet (8 m) of vent.

6.4 Terminating the Vent

Before installing the boiler, determine what type of vent
termination is appropriate for the installation location and
situation. The subsectionsthat follow describe some typical
venting configurations, but do not include all possible options.

The following PP components can be used asterminations:
Duravent

[PPSE90L (Zbo°Bbow)

3PPSE90L (3" 90°Hbow)

[PPSHBL (2[5PBbow)

3PPSHBSL (3" [BPBbow)

[BPSTL ((2Tee)

3PPSTL (3" Tee)

[‘BPSBG (Birdscreen)

3PPSBG (3" Birdscreen)
Centrotherm

ISALLO[BY (£B7°Bbow)

ISAL0387 or ISH.0387 (3" 87°Hbow)
ISALLo[EH] (=[Sl Bbow)
ISA.L03[Blor 1SA.03[5(3” (B Bbow)
ISTOL * Tee)

ISTO3 (3" Tee)

IASPPOL{[* Birdscreen)

IASPPO3 (3" Birdscreen)

Along with [Zih and 3in PVCconcentric terminations shown on
page [ 8] the following terminations can also be used:

@ IPEX Low Profile Termination Kits:
[5ih Low Profile Vent Kit #{9b98[%]
3in Low Profile Vent Kit #9985
& Duravent PolyPro Horizontal Concentric Termination Kit

[5ih x [ih Concentric Vent Kit #PPS-HKL
3inx5in Concentric Vent Kit #3PPSHKL

Refer to the vent manufacturer’sinstructionsfor detailed
installation procedures.

Q@ caution

= Minimum Clearance to Metering devices and Relief

%ui?ment. Maintain @ minimum horizontal clearance of

( ) from electric meters, gasmeters, regulators, and

relief equipment. Do not install the boiler above or below

electric meters, gas meters, regulators, or relief equipment
unlessalft () horizontal clearance ismaintained.

= Refer to the figure below for the orientation of vent
termination if the IPEX low profile vent kit is used for
termination.

7,
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Indoor Boiler Installation Venting Examples & Non-concentric Sdewall Venting —Air isdrawn from a different
location that isat least (300 mm) away from the exhaust

The following are some possible indoor venting options: termination. Try to minimize the length of the intake air pipe
@ [fih or 3in Two-pipe Sdewall Venting with thisventing.

Intake Air

Bxhaust Gas

12" (300mm) min.*

—

Interior View *[TE1300mm) above the highest anticipated snow level, or asrequired by

local codes, whichever isgreater

@ @ Concentric Sdewall Venting
@ Do not vertically stack =

li

terminationson sidewalls. Gombustion Air
~

Vent =f% ]

 —

ilili

C Combustion Air

Vent
. | Maintain [TE]
<> 1" (25mm) min. | (300mm) min.

1]
ml

]

i

clearance above
highest anticipated
snow level or grade.

[T
ul

12" B00mm)min.

Exterior View

6  Venting the Boiler



& or 3in Two-pipe Vertical Venting — Intake and exhaust pipes
do not have to terminate in the same area.

36" (900mm) min.
= Exhaust Gas
E
B
£
< 8
g &
£ Intake Air ~
g
n [T£}300 mm) min
From any
obstruction (above,
below, left, or right)
Cl
)
Cl
=
]
=
C
e
.y
00

@ Concentric Roof Venting

Combustion Air

Clearance above highest
anticipated snow level. Maximum
of L}{600mm) above roof
N
Combustion Air

Venting the Boiler [



7. Setting the DIP Switches

7.1 PCBDIP Switches

Q@ caution

Do not remove the front cover unless the power to the

boiler is t d off or di ted. Failure to d
reosluﬁri:]selgétr:ig%dfr sconnecte ure fo co so may The DIPSW[Edn the circuit board configures additional features at

the time of installation, such astemperature control modes.

Dip Switch 2 (Set of 8)

The boiler%ea? [[dets of DIP switches on the main circuit board - -
(PCB) and Lisets of DIP switches on the front panel. DIP switches
are used to control the functionality of the boiler. Set the DIP [D:\BBBBB %BBBEE@%
switches appropriately, based on the installation environment. !

Switch | Function Setting
B Temperature | Peturmn Water [ZON
Control Supply Water Eoza
Unused (Permanent
Thermostat | Space Heating 7-ON
7 or Zone Demand)
Controller
Used 7-OFF
Temperature Limit
g Exhaust Unused (CPVO) &ON
Thermostat
Setting (PVC) 8-OFF

@ When PCBDIPswitch [[#8 is set to Off (factory
default), the boiler does not operate without an
exhaust thermostat installed.

@ When you set PCBDIP switch [#8 to On, ensure
that CPVCpiping is used for exhaust venting.

[  Setting the DIP Switches



7.2 Front Panel Dip Switches

Dip Switch 1 (Set of 10)

The DIPSW[Zdn the front panel configuresthe temperature unit,
well pump, high altitude settings, and lime alarm cycle (for slave

units).

Before changing the settings, lift the rubber cover to accessthe
front panel DIPswitches.

Switch | Function Setting
H Temperature T(Celsius) [EON
Unit F (Fahrenheit) [EOFF
3 Well Pump o FON
Off 3-OFF
0-[999ft (0-609m) | [EOFF, 5-OFF
- (?ﬁ%%gr:) [EON, 5-OFF
Altitude* ?I%I%Q%Lq) [ZOFF 5-ON
(%%g%rg) [ZON, 5-ON
Unused 9-OFF, (A OFF
08 | Lime A 6 months 9-ON, [OLOFF
[THhonths 9-OFF, [BION
[honths 9-ON,[QON

* Above 000 ft (6[Im), the boiler will derate by (24 for each [5000 ft (305
m) of altitude gain.
** Setsthe lime alarm cycle of the slave unitswhen a cascade configuration

isinuse.

Thisboiler may be installed at elevationsup to

[0l[0D ft (3,078 m) for use with Natural Gasand

(2800 ft (L5870 m) for use with Propane. To use the
boiler at a specific atitude, the DIP switches should be
set asdescribed above.

Dip Switch 2 (Set of 2)

The DIPSW[Edn the front panel configures the cascade vent and

gastype settings.

Before changing the settings, lift the rubber cover to accessthe

front panel DIP switches.

NG LP
E ﬁ\‘
2 2

Switch | Function Setting
Common Vent [EOFF
(] Cascade Vent
Individual Vent [EON
- e Natural Gas EOFF
ype
Propane Gas [EON

Setting the DIP Switches
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8. Connecting the Power Supply

/N wWaRNING

Improperly connecting the power supply can result in electrical
shock and electrocution. Follow all applicable electrical codes
of the local authority having jurisdiction. In the absence of
such requirements, follow the latest edition of the National
Hectrical Code (NFPA 70) in the USA or the latest edition
of CSA C22.1 Canadian Hectrical Code Part 1 in Canada.
Connecting the power supply should be performed only by a
licensed professional.

When connecting the power supply, follow these guidelines:

@ Do not connect the electric supply until all plumbing and gas
piping iscomplete and the boiler hasbeen filled with water.

= Do not connect the boiler to a (EBIEDV ACpower supply. Doing
so will damage the boiler and void the warranty.

& All the Navien NCB-Eboilers come with afactory-installed,
3-pronged (grounded) plug. The boiler can be plugged into any
grounded electrical outlet nearby, asit requires only Amps. It is
not necessary to run adedicated electrical line to the boiler.

@ If local codesrequire the boiler to be wired directly, remove
and discard the factory-installed plug. Install a power switch
between the breaker and the boiler to facilitate end-user
maintenance and servicing. Connect the boiler to a [THHTHV AC
at 60 Hz with amaximum of [A.

@ The boiler must be electrically grounded. If using the power
plug, ensure that the electrical outlet you connect the boiler
to isproperly grounded. If wiring the boiler directly to apower
supply, do not attach the ground wire to either the gasor the
water piping asplastic pipe or dielectric unions may prevent
proper grounding.

Connecting the Power Supply

& We recommend using a surge protector to protect the boiler
from power surges.

& If thereisapower failure in cold weather areas, the freeze
prevention system in the boiler will not operate and may
result in freezing of the heat exchanger. In cold weather areas
where power failures are common, you must completely drain
the boiler to prevent damage if the power will be off for any
extended period of time. A battery back-up (available at most
computer retailers) may be used to supply hot water during
periodsof power outages. Damage caused by freezing isnot
covered under warranty.

Q@ caution

Label all wires before disconnecting them when you work on
the controls. Wiring errors can cause improper and dangerous
operation. Verify proper operation after servicing.




9. Installation Check list

After installing the boiler, review the following checklist. You should be able to answer “Yes’to all of the itemsin the checklist. If not, review the
appropriate sectionsto complete theinstallation. To troubleshoot any operational problems refer to “Troubleshooting”in the Owner’s Manual.

If you have additional questionsor need assistance with installation, contact Technical Support at [£800-5[81879L dr (=39 TDIOLED] or refer

to the technical support section of Navien'swebsite (www.navien.com).

Installing the boiler Yes No
Have you maintained the required clearances from building openings and intake air vents?

Have you minimized the distance between the boiler and the vent termination?

Have you minimized the distance between the boiler and major fixtures?

Have you maintained the proper service and maintenance clearances?

Isthe make-up air supply sufficient for proper operation?

Isthe make-up air supply free from dust, dirt, corrosive elements, and flammable vapors?

Isthe boiler and vent piping clear of combustible materials, including clothing, cleaning materials, and rags?

Connecting the Gas Supply Yes No
Doesthe gassupply match the type specified on the boiler’srating plate?

Isthe gasline at least zor ¥in ID (Inner Diameter)?

Isthe gas supply line sufficient in length and diameter to deliver the required BTUs?

Have you measured the pressure of the gas supply line?

Isthe gas supply pressure within the recommended ranges specified in this manual?

Isthe gas supply line equipped with amanual shut-off valve?

Have you tested the gasline pressure and all fittings for leaks?

Has the gas company inspected the installation, if required?

Connecting the Domestic Water Supply Yes No

Isthe water supply pressure sufficient (greater than [@lpsi)?

Have you installed shut off valveson the inlet and outlet to facilitate cleaning of the inlet water filter?

Have you bled the air out at each fixture?

Have you checked each fixture to ensure hot water isbeing supplied?

Have you cleaned the inlet water filter?

If you installed a recirculation line, have you insulated the hot water pipesand the return line?

Installation Check list
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Connecting the Space Heating Piping

Yes

No

Has the system been filled (lessthan 30 psi) and purged of air?

Doesthe piping incorporate means for air removal (scoop, separator, etc.)?

Isthere an expansion tank installed and set to the proper system pressure?

If antifreeze hasbeen used, isit the proper type and isthe concentration appropriate?

If an external low water cut off (LWQO) isinstalled, isit wired to the boiler?

Connecting a Pressure Relief Valve

Yes

No

Have you installed an approved pressure relief valve on the boiler?

Doestherating of the pressure relief valve match or exceed the maximum BTU rating of the boiler?

Isthe pressure relief valve ¥in on the hot water outlet and ¥/zin on the space heating outlet?

Have you installed the pressure relief valvesto the pressure relief valve adapter, and on the space heating pipe near the
boiler?

Have you installed a discharge drain tube from the pressure relief valve to within 6-IHh (D-300 mm) of the floor?

Connecting the Condensate Drain

Yes

No

Have you installed a condensate drain line from the boiler to adrain or laundry tub?

Venting the boiler

Yes

No

Have you vented the boiler with [iih or 3in PVC, CPVC, Polypropylene, Type BH Special Gas Vent (ULC-3636) for Category
IVboilers (Canada), or in accordance with all local codes and the guidelinesin thismanual?

Have you ensured that ABSor PVCcellular core pipe has not been used asventing for the boiler?

Isthe vent sloped upward toward the vent termination at a rate of zin per foot (£ grade)?

Are all vent runsproperly supported?

Have you properly supported the vent termination?

Have you properly sealed all air intake and exhaust joints, from the flue collar to the vent termination?

Have you installed end capson the exhaust and intake pipes?

Have you checked the venting for leaks?

Isthe vent termination at least [Edih (300mm) above the exterior grade?

Have you ensured that sufficient make-up air isavailable?

Isthe total vent length within the maximum vent length restriction?

Installation Check list




Connecting the Power Supply Yes No
Isthe supplied voltage [TDHTBV AC?

Isthe boiler plugged into a properly grounded outlet?

If you have made adirect power supply connection, have you installed a power switch to facilitate end-user

maintenance?

Have you checked the polarity of the electrical connection?

Isthe system properly set up for cascading operation (master and slave boilers), if applicable?

PCB DIP switch setting (DIP SW 2, set of 8) Yes No
Is switch #{7Set correctly for Return Water Control (ON) or Supply Water Control (OFF)?

If continuous boiler operation isrequired, is switch #7 in the up (ON) position?

If high temperature venting hasbeen installed (CPVCor polypropylene), is switch #8in the up (ON) position?

Front Panel DIP switch setting (DIPSW 1, set of 10) Yes No
Is switch #(“det correctly for Celsius (ON) or Fahrenheit (OFF)?

Unlessusing the well pump;, is switch #3 set in the down (OFF) position?

Is switch #8 set correctly for the installation altitude?

Front Panel DIP switch setting (DIPSW 2, set of 2) Yes No
Is switch #{iSet correctly for natural gas (OFF) or propane gas (ON)?

Operating the boiler Yes No

Have you shown the owner how to clean the inlet water filter?

Have you given the Installation & Operation Manual and User’s Information Manual to the owner for future reference?

Have you shown the owner how to shut off the gasin case of an emergency?

Installation Check list
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10. Operating the Boiler

10.1 Turning the Boiler On or Off

To turn the boiler on or off, pressthe Power button for 0.3 seconds.

9
z T
MODE —_—
N
RESET -

i%u I

When the power ison, the water temperature of the space heating
supply will appear with the water pressure on the front panel
display in 5 second intervals.

[ |If the Air purge is operating, “Air” will appear with
the water pressure on the front panel display in
5second intervals.

@ When displaying the water temperature of the
space heating supply, the supply or return water
icon flashes, depending on the space heating
control mode.

10.2 Adjusting the Temperature

10.2.1 Adjusting the Space Heating Temperature

To adjust the heating temperature:

(1] Pressthe Mode button once. The space heating icon turns on.

\

521 Operating the Boiler

Pressthe + (Up) or — (Down) buttonsuntil the desired
temperature appearson the display.

You can adjust the temperature while the display isflashing. Once
the display stopsflashing, the temperature setting is stored.

@ Take note of the original heating temperature in
case you want to restore it to the default.

@ The default space heating supply water
temperature range is (LQIC, Absolute MIN) to
(80 F (8[HC, Absolute MAX).

I The default space heating return water
temperature range is 86 F (30 C, Absolute MIN) to
[TBIF (65<C, Absolute MAX).

@ You can adjust the temperature rangein the
parameter settings menu.

@ The boiler will retain your settings during a power
outage.



10.2.2 Adjusting the DHW Temperature

I\ warniNG

Before adjusting the water temperature, read “To prevent
burns” on page 6 carefully. Water above [TBIF (5[%) can
cause instant scalding, severe burns, or death.

To adjust the water temperature:

(1] Make surethat all hot water faucets are closed, and ensure that
theinternal circulator and any external circulating pumps are
off.

(2] Pressthe Mode button twice. The DHWmode icon turnson.

3. Press+ (Up) or—(Down) buttonsuntil the desired temperature
appearson the display.

You can adjust the temperature while the display isflashing. Once
the display stopsflashing, the temperature setting is stored.

Temperature range ﬁeer ups:rr;?utrr;e water
86-LIBF (Fahrenheit mode) .

30-50 C(Celsiusmode) (5 or [ increments
[TRITBIF (Fahrenheit mode) | Pressfor [‘Secondsto adjust in
50-60 C(Celsiusmode) 5F or (increments

The boiler will retain your settingsduring a power
outage.

10.3 Viewing Basic Information

To view information about the boiler, press the Mode button three
times.“INFO” will appear on the display.

Pressthe + (Up) or — (Down) buttonsto switch between the
information types.

Display Description

Space heating supply water
temperature (F)

Space heating return water
temperature (F)

St Rt OR GPM ps

Domestic hot water outlet

temperature (F)
:}{ :}:{: I>Kl I>=< Cold water inlet temperature (F)
St Rt_OR GPM psi
W W\ Domestic hot water (DHW) flow rate
/NN AN /N in GPM
St Rt OR psi

Operating the Boiler
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Display Description

WA A W
ANIANLIAN N

S¢ Rt OR GPM ps

Qutdoor air temperature (F)
(with optional Qutdoor Temperature
Sensor only)

Qutdoor reset curve

-:Not in use.

[ZHinned tube baseboard
N coil

3: Cast iron baseboard

[Elow massradiant

5:High massradiant

6: Rediator

7:CQustom (set by installer)

Boost interval time (set by installer)

Y IAYA
LN, AN N

St Rt OR GPM

Soace heating water pressure in PS

To exit information mode, pressthe Reset button.

10.4 Setting the Operation Mode

(2] Using the Front Panel, pressand hold the Diagnostics Button
for over 5 seconds until “ClBAR' is displayed.

N

-+

E

u \

Operating the Boiler

(] Pressthe + (Up) button two timesto change the display to
“3.0PR.

3. Pressthe Mode Button once to access the Operation Mode
menu.

[Z] Pressthe + (Up) button once to set the boiler to operate at
[Zdtage MIN (“MINL).

5. To set the boiler to operate at DHW [=tage MAX, pressthe +
(Up) button until “DMX[2]s displayed.

6. To exit the Operation Mode setting and return the boiler to
normal operation, pressthe Reset button twice.

10.5 Settingthe Parameters

You can modify parameter settings for boiler operations, such
asthe space heating and DHW temperature ranges, in different
operating conditions. Follow the instructions below to enter the
Special Parameter mode and change parameter settings.

Q@ caution

Parameters must be set by a qualified professional with
an extensive understanding of the boiler system. Setting
parametersimproperly may lead to property damage or injury.

(7] Pressand hold the Diagnostic button for 5 secondsto enter
the Special Parameter mode.

@/L |

‘ \
(] Pressthe + or —buttonsto move to “[ZBAR’ (Parameter Setting

mode), and then pressthe Mode button. You will be asked

to enter apassword (“PASS’isdisplayed). The factory default
password is“[ B[]




3. Pressthe Mode button and enter your [=diigit password. Use
the + or —buttonsto increase or decrease numbersand the
Diagnostic button to move between digits.

(] When you are done, pressthe Mode button.

5. Pressthe + or —buttonsto moveto a parameter setting, and
then pressthe Mode button to enter the Parameter Edit mode.

6. Pressthe + or—buttonsto change the parameter value.

7. When you are done, press the Mode button to save the
settings.

8. To exit the Special Parameter mode, pressthe Reset button
twice.

o If you enter an incorrect password [Qltimes or make
no inputswithin 5 minutes, the boiler will return to
the Normal mode.

i To return to the previous mode, press the Reset
button.

™ The Factory default password is“(1B[?]

@ If you make no inputs for [Blsecondsin the
Parameter Edit mode, the current parameter value
will be saved automatically.

@ Pressand hold the Reset button in Parameter Edit
mode for 5 secondsto reset individual parameters
to their default values.

& When you reset one of the following parameters,
the corresponding parameter will be reset
automatically:

- Qupply absolute MIN or MAX

- Return absolute MIN or MAX

- Lowest Qutdoor Temperature or Highest Outdoor
Temperature

Configuring the Outdoor Reset Control Mode

Display Description
Qutdoor Reset enabled
W/ I\ A WA i
i DL D Qutdoor Reset disabled

Thismode is used to configure the Qutdoor Reset Control mode.
Thismode isdisabled by default from the factory.

Q@ caution

An outdoor sensor error may occur if the Outdoor Reset
Control mode is enabled without the outdoor sensor installed

In the Outdoor Reset Control mode, the boiler'swater
temperature isregulated according to the outdoor
temperature. The Outdoor Reset Control operation
ensuresthat the system providesoptimal space
heating. It helpslimit the cost for space heating

by preventing unnecessary fuel consumption and
minimizesair pollution.

Setting the Heat Load for the Outdoor Reset Control Mode

Display Description

Qutdoor Reset heat load types
[(ZFinned tube baseboard
[ZFAN coil

3: Cast iron baseboard

[(#low mass radiant

5: High massradiant

6: Rediator

7:Custom

QOutdoor Reset heat load not
selected

St Rt OR GPM ps

Thismode is used to configure the heat load type to be used with
the Qutdoor Reset Control mode.

Apreset or user-defined temperature range is selected
automatically based on the heat load type selected.

Operating the Boiler
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Types of Heat Load

Outdoor Low Temperature Setting Range

Range

Remarks

-3 (L'8kC) ~ [Outdoor High
Temperature Set-point - 9F
(50

Default: (T (-(C)

Setting the Highest Outdoor Temperature

Display

Description

he WA MW

A NI /N

St Rt OR GPM psi

Highest outdoor temperature (F)

Supply Set- Return Set-
e point Range point Range ASMES
[ZAnned Tube | [TRIBDF E0 BT Default
Baseboard | (Bl5-8[H0) (38-63.5C)
. EENENES EENIEE7; 2
[Fan o (60-8LT) (Bl5-635)
3.Cast Iron (b7 F 86-[BDF
Baseboard | (37.5-765C) (30-59C)
[Elow Mass 80-[TBIF 70-[IBF
Rediant (#l5-60C) ({85
5.HighMass | 80-[TBIF 70-[0LFF
Radiant (@B5-[8l5T) (11380
6. Radiators (M7 I-30F
' (85-765C) (38-59C)
Supply Control: | Return Control: User-
7.Custom Absolute MIN/ | Absolute MIN/ defined
MAX Set-point | MAX Set-point

inuse

Highest outdoor temperature not

Heat loads 56 show the preset temperature ranges based on
theload type selected, while heat load 7 providesa custom

temperature range. When the custom temperature range isin use,

the boiler operatesbased on the user—defined “Absolute Min” and

“Absolute Max”temperature settings.

Setting the Lowest Outdoor Temperature

Thismode isused to configure the highest outdoor temperature.
The boiler will operate at the low end of the supply or return set-
point range at thisoutdoor temperature.

Outdoor High Temperature Setting Range

Range

Remarks

Display

Description

Lowest outdoor temperature (F)

[Outdoor Low Temperature
Set-point + 9F (5C)] ~ [0
(o)

Default: 70F (R

A AL INA INA
N NN PN

inuse

S¥ Rt OR GPM ps

Lowest outdoor temperature not

Thismode is used to configure the lowest outdoor temperature.
The boiler will operate at the high end of the supply or return set-
point range at this outdoor temperature.
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Setting the Boost Interval Time

Setting the Pump Freeze Protection Temperature

Display Description

Display Description

St Rt OR GPM psi

Boost interval time (min)

m Pump freeze protection temperature
(P

S+ Rt OR GPM ps

The boost interval time may be set to prevent interruption in
space heating while using the Outdoor Reset Control mode,
dueto changesin heat load conditions. With the boost interval
time enabled, the boiler increases the space heating supply
temperature by 9 (5<C) and the return temperature by 5F (3C)
after aset time elapses.

Boost Interval Time and Temperature Setting

Setting Range Remarks

Boost Interval . Default:

Time OFF (0), L= ®BImin OFF (0)
Space Heating Supply (Fixed

Boost Value):9F (50)

Temperature | gyace Heating Return (Fixed
Value):5F (30

Setting the Max Heat Capacity for Soace Heating
Display Description

Space heating max heat capacity (%)

Thismenu isused to configure the desired space heating capacity.

When the boiler operatesin the Normal mode, the space heating
capacity islimited to the set value (%).

® Default: [0D%
© Setting Range: 50-[00%

Thismenu is used to configure the circulation pump freeze
protection temperature.

When the space heating supply temperature staysbelow the set
value for longer than L@Qiseconds, the boiler runsthe circulation
pump to prevent freeze damage (the pump runsfor [@minutes,
then stops for [fdhinute).

© Default: 50F ((OC)
@ Setting Range: (8150 F (6-L0IC)

Setting the Anti-fast Oycling Time

Display Description

Anti-fast cycling time (min)

The anti-fast cycling timeisthe duration that the boiler stops
itsspace heating operation when the space heating supply or
return temperatures reach the set valuesfor boiler operation stop
temperatures. The boiler will not resume space heating until the
duration elapses, even when the space heating supply or return
temperaturesreturn to within the set ranges.

& Default: 3 minutes
@ Setting Range: 0-[@minutes

Operating the Boiler
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Setting the Pump Overrun Time

Display Description

St Rt OR GPM psi

Pump overrun time (min)

The pump overrun time isthe duration that the circulation

pump will continue to run when the space heating supply or

return temperatures reach the set values for boiler operation

stop temperaturesand the burner turns off. If the space heating

supply or return temperature remains out of the boiler operation

temperature range after the set time, the boiler stopsthe pump for
minutes, runsit again for 5 minutes, and then repeatsthe cycle.

© Default: [@minutes
© Setting Range: 3-[@Iminutes

Setting the DHW Max Heat Capacity

Display Description

DHW max heat capacity (%)

Thismenu isused to configure the desired DHW capacity. When
the boiler operatesin the Normal mode, the DHW capacity is
limited to the set value (%).

® Default: [0D%
© Setting Range: 50-[00%

Setting the DHW Wait Time

Display Description

DHWwait time (min)

The DHW wait time isthe duration that the boiler maintainsthe
DHW supply mode after a DHW demand. With the DHW wait time
enabled, afaster DHW supply may be available when thereisa
subsequent DHW demand. The boiler switchesthe 3-way valve to
space heating mode when the set time elapses.

& Default: 5 minutes

© Setting Range: 0-[@Iminutes

Operating the Boiler

When acall for space heating occurs simultaneously
with a DHW demand, the 3-way valve will
immediately switch to space heating mode at the end
of the DHW demand.

Setting the Burner-Off Temperature

Display Description

Burner-off temperature (F)

During space heating, the boiler turnsoff the burner when the
space heating supply temperature meets or exceedsthe burner-off
temperature.

Burner-Off Temperature Range

Range Remarks

0-5L% (0-30C) Default: [ ()

Setting the Burner-On Temperature

Display Description

1 NN g
7% 1N 1A i Burner-on temperature (F)

During space heating, the boiler turnson the burner when
the space heating supply temperature isbelow the burner-on
temperature.

Burner-On Temperature Range

Range Remarks

5-50% (3-30C) Default: 5F (3C)




Setting the Supply Absolute MAX Temperature

Setting the Return Absolute MAX Temperature

Display Description

Display Description

Supply absolute MAX set point (F)

St Rt OR GPM psi

Return absolute MAX set point (F)

S+ Rt OR GPM ps

Thismenu may be used to make changes to the maximum supply
temperature range when the Supply Control modeisin use. When
configuring the Custom mode in the Outdoor Reset Control mode,
the supply temperature changesbased on the supply absolute
MAXtemperature range.

Supply Absolute MAX Temperature Range

This menu may be used to make changesto the maximum return
temperature range when the Return Control modeisin use. When
configuring the Custom mode in the Qutdoor Reset Control mode,
the return temperature changesbased on the return absolute MAX
temperature range.

Return Absolute MAX Temperature Range

Range Remarks Range Remarks
[MIN Set-point + 36 (BKC)] ~ (8L (90C) (%%“: (&b [MIN Set-point + (8 (BC) ~ [(BBF (70C) (%%f%“: (B
Setting the Supply Absolute MIN Temperature Setting the Return Absolute MIN Temperature
Display Description Display Description
Supply absolute Min set point (F) Return absolute MIN set point (F)

Thismenu may be used to make changes to the minimum supply
temperature range when the Supply Control modeisin use. When
configuring the Custom mode in the Outdoor Reset Control mode,
the supply temperature changes based on the supply absolute
MIN temperature range.

Supply Absolute MIN Temperature Range

Thismenu may be used to make changesto the minimum return
temperature range when the Return Control modeisin use. When
configuring the Custom mode in the Outdoor Reset Control mode,
the return temperature changesbased on the return absolute MIN
temperature range.

Return Absolute MIN Temperature Range

Range Remarks Range Remarks
77°F ((B1C) ~ [MAX Set-point - 36°F (BFC)] (%]f%;“: o 68°F ((BFC) ~ [MAX Set-point - (B (DC)] g%f%;”: 86+

Operating the Boiler
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Setting the Automatic Make-up Water Feeder Pressure

Display Description

AWSpressure operation

S¢ Rt O/R GPM

This menu may be used to allow the boiler to maintain the space
heating system water pressure to ensure that a sufficient amount
of water isin the system. When the system pressure falls ["BS
below the set value, the boiler opensthe makeup water feeding
valve for a maximum of [hinutes until the system isfilled and
water pressure exceeds the set value. After filling the system,

the boiler runsthe circulation pump for [Blsecondsin the space
heating mode before completing the process. The makeup water
feeding valve operates only when there isno space heating or
DHWdemand.

© Default: (TIPS
@ Setting Range: (1230 P

Setting the Initial Sart-up Number

Display Description

1A 192 N2 N
N 12N I b

S+ Rt OR GPM psi

Initial start-up number

Thismenu may be used to set the number of water heatersinitially
activated during DHW stand-by periods.

& Default: 0 (Auto setting : Total Installation Number /
[:Max value 3)

@ Setting Range: 06

Setting the Cascade Protocol

& Default: NPE
Display Description
M T W W All the slave units are NPEwater
PN A0 NN heaters.

S¢ Rt OR GPM psi

Save unitsconsist of NR’NPwater
heaters, or acombination of NPEand
NR'NPwater heaters.

6(=]  Operating the Boiler

Thismenu may be used to set the communication protocol for the
cascade system. Set the parameter values according to the type of
slave unitsinstalled in the cascade system.

Setting the Zone Controller Communication

Display Description

W A A7
NN,

St Rt OR GPM ps

SmartZone/Ready-link connection is
enabled (On)

W INA AW
N AN NN

St Rt OR GPM psi

T/T zone controller connection is
disabled (Off)

Thismenu may be used to allow the boiler to work with aNavien
SmartZone+ controller connected via a Ready-Link cable.

& Default; Off

Setting the Minimum Heat Capacity for Space Heating

Display Description

Space heating minimum heat
capacity (%)

Thismenu isused to configure the desired space heating capacity.
When the boiler operatesin Normal mode, the space heating
capacity islimited to the set value (%).

@ Default: Minimum space heating capacity of the unit (%)
[ Setting range: Minimum space heating capacity-l__ﬁ)]’/o

Setting the Minimum Heat Capacity for DHW

Display Description

W A N
NN 7N

DHW minimum heat capacity (%)

S+ Rt OR GPM psi

Thismenu is used to configure the desired DHW capacity. When
the boiler operatesin Normal mode, the DHW capacity islimited to
the set value (%).

& Default: Minimum DHW heat capacity of the unit (%)
@ Setting range: Minimum DHW heat capacity-[@Ps



Setting the Navi-Link Connection

Display Description

Navi-Link connection is enabled( On)

S¥ Rt OR GPM ps

Navi-Link connection isdisabled
(Off)

This menu may be used to control and monitor the boiler using a
Wi-F network via Navi-Link connection.

& Default: Off

Resetting All Parameters

Description

Do not reset parameters (No)

Reset all parameters (Yes)

Thismenu may be used to reset all the parametersto their factory
default settings.

To reset all parameters:
(] Pressthe[+] or[-] buttonsto change the display to [ Yes].
(] Pressthe [Mode] button.

3. When [No] appearson the display again, all parameters have
been reset.

Setting a New Password

Display Description

Change password

Thismenu may be used to set anew password to accessthe
parameter setting menu.

To set anew password:

(2] Moveto [*.PSC] and pressthe [Mode] button. The current
password is displayed, with the first digit flashing.

Pressthe [+] or [-] buttonsto change numbers.
3. Pressthe [Diagnostic] button to change places.

(2] When you are done setting the password, pressthe [Mode]
button to save it. The new password is displayed on the front
panel for 3 seconds, before the boiler returnsto the parameter
setting mode.

If you do not pressthe [Mode] button in [flseconds
after setting a new password, the new password is
automatically saved and [*.PSC] isdisplayed on the
front panel.

10.6 Resetting the Boiler

If an error message appears, you can try resetting the boiler to
resolve the problem. To reset the boiler, pressthe Reset button.

s N

If resetting the boiler does not solve the problem, refer to the
Troubleshooting section of thismanual or contact Technical
Support at [=800-5[91879[Z]

Operating the Boiler
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11. Appendixes

11.1 GasConversion

Thisboiler isconfigured for Natural Gas from the factory. If
conversion to Propane Gasis required, the conversion kit supplied
with the boiler must be used.

Included Items:

& Gas Crifice (refer to below table)

I\ WaRNING

This conversion kit shall be installed by a qualified service
agency* in accordance with Navien's instructions and all
applicable codes and requirements of the authority having
jurisdiction. The information in these instructions must be
followed to minimize the risk of fire or explosion or to prevent
property damage, personal injury or death. The qualified
service agency is responsible for the proper installation of
this kit. The installation is not proper and complete until the
operation of the converted appliance is checked asspecified in
the manufacturer’sinstructions supplied with the kit.

* Aqualified service agency isany individual, firm, corporation or company
which either in person or through a representative isengaged in and
isresponsible for the connection, utilization, repair or servicing of gas
utilization equipment or accessories; who isexperienced in such work,
familiar with all precautions required, and has complied with all of the
requirements of the authority having jurisdiction.

In Canada: The conversion shall be carried out in accordance with
the requirements of the provincial authorities having jurisdiction
and in accordance with the requirements of the CAN-BIBI[fdnd
CANCER TBIAhstallation Code.

Tools Required:

& Phillips Screwdriver

& Rathead Screwdriver

@ %3xin or [Am Allen Wrench

@ Combustion Analyzer or Dual Port Manometer
& Gas Leak Detector

6lZ]  Appendixes

NG LP
1STAGE | 2STAGE | 1STAGE | 2STAGE
NCBISDE | @50 25.80 @80
NCBI8DE | @80 @5.95 @3.80 @70
NoB{IDE | w@el[d 26.30 280 @80
NoBLERE | @eld 6.30 280 280

Table [Lbrifice Sze
& Gas Pressure and Conversion Kit Number Labels

Model

Procedure:

(] Turn off both gasand water supply to the boiler.

(2] Unclasp the 3 bucklesthat fix the cover to the boiler, and then
remove the cover by lifting it and pulling it outward. See Rgure
[br illustration of the front cover on the unit.

Fgure [INCB-E Series Front cover

3. Oncethe front cover isremoved, place it in a safe location to
prevent accidental damage.

(] Label all the wireson the PCB.

5. Disconnect all the wires.



6. Loosen thethree screwsindicated in thefigure.

|

L

8. With theinternal componentsexposed, locate the gasinlet
pipe and the gasvalve in the middle of the unit, asshown in

Rgure [Z]

Gas Inlet
Fipe 7

Gas Valve — =

Figure [ZNCB-E Series Internal Components

9. UseaPhillipsscrewdriver to remove the two screwsat location
A-the connection below the gasvalve where it connects
to the pipe. See Figure 3 for reference. Once the screws are
removed, carefully separate the pipe from the gasvalve.

[0l Oncethe gasinlet pipeisdetached from the gasvalve, find
location B- the connection above the gasvalve where it is
attached to the fan motor assembly. Carefully remove the four
screws by hand using a Phillips screwdriver and pull the gas
valve away from the fan assembly to accessthe gasorifice.

Location B: Remove
[(Screws here

Location A: Remove
[crews here

Figure 3. Detaching Gas Valve from
Gas|Inlet Fipe and Fan Motor Assembly
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[TT]Once the Gas Orifice is exposed, remove the two screws that

hold the part in place. Remove the Gas COrifice from itshousing

and prepare the new Gas Orifice for the LP conversion for
installation.

Remove two
[EScrews here

Fgure [ZAccess to Gas Orifice in Fan Assembly

I\ waRNING

& DO NOT adjust or attempt to measure gas valve outlet
pressure. The gas valve is factory-set for the correct outlet
pressure. Thissetting issuitable for natural gasand propane,
requiring no field adjustment.

& Attempting to alter or measure the gasvalve outlet pressure
could result in damage to the valve, causing potential severe
personal injury, death or substantial property damage.
Navien NCB-E boilers are shipped ready to fire natural gas
ONLY.

Fgure 5. Exploded View of Gas Pipe Assembly

Appendixes
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See Fgure 5. Inspect the O-ring between the gas valve and
gas valve inlet adapter whenever they are disassembled.
The O-ring must be in good condition and must be installed.
Failure to comply will cause a gas leak, resulting in severe
personal injury or death.




Figure 6. Orifice Identification

[TE]JRemove the Gas Orifice, ensure that the packing is properly
seated inside the port, and then install the new Gas Crifice for
use with LP gas. Ensure that the COrifice is properly seated on

the packing inside the port before proceeding to the next step.

[l Replace the gasinlet pipe to itsoriginal position and use all
screwsto secure al connections.

Do not overtighten asthis may damage or crack
the components.

A orvcer

Inspect the O-ring between the gas valve and gas valve inlet
adapter whenever they are disassembled. The O-ring must be
in good condition and must be installed. Failure to comply will
cause agasleak, resulting in severe personal injury or death.

[TT]Piace the PCBassembly back on to the boiler and tighten the
three screws.

(B Check the labels carefully and then connect all the wires.

[ Set the front panel Dip Switch to change the gastype. For LP,
set Dip Switch [#{fb On. For NG, set DIP Off.

I\ warviNG

Ensure that you have turned off the power to the boiler before
accessing the DIP switches.

A oG

& When conversion is required, be sure to set the front panel
DIP switches according to the supply gastype.

@ Failure to properly set the DIP switches could cause carbon
monoxide poisoning, resulting in severe personal injury or
death.

(7l Turn on the gasand water supply to the boiler.
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Measure and adjust the gas/air ratio.
Option [ZUsing Combustion Analyzer (recommended)

c¢. Fully open several hot water fixturesand set the boiler to
operate at [=dtage MIN mode.
For operation mode selection, refer to “(0I[Z]
Setting the Operation Mode” on page 56.

Measure the COzvalue at low fire.

If the QOzvalue is not within 0.5% of the value listed in
Table [Fihe gasvalve set screw will need to be adjusted.
If adjustment is necessary, locate the set screw as shown
in Figure 8. Using a%/4zin or [ithm Allen wrench, turn
the set screw no more than Hzturn clockwise to raise or
counterclockwise to lower the QO=value.

Figure 8. Set Screw Location

The set screw islocated behind the screw-on
cover. Thismust be removed first.

d. Fully open several hot water fixturesand set the boiler to
operate at [(=dtage D. MAX mode (refer to “[@I[E] Setting
the Operation Mode” on page 56). Measure the Q0=
value at high fire.

If the OOmvalues do not match Table [t high fire,do not
adjust the gas valve. Check for the proper Gas Crifice.

a. Loosenthe screw, rotate the plate and remove the gasket
to accessthe emissions monitoring port asshown in
Fgure7.

b. Insert the analyzer into the port (Fgure 7).

7 i_ -
. AT
ol
4 -_1 i
Figure 7. Insert the Analyzer
High fire Low fire
Model Fuel
%C02 %002
NG 89 95
NCB-8bE
LP GalE] [tls
NG 89 95
NCB-[8bE
LP (o] [dls
NG 89 95
NoB[IhE :
LP (] [ls
NG 89 95
NCBLhE
LP ColE] [ls
Table[Z00rvalue

(COz values must be within 0.5% of the valueslisted.)
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Improper gas valve settings can cause severe personal injury,
death or substantial property damage.




Option [ZUsing Digital Manometer

a. Open the offset pressure port by loosening the screw two

turnsasshown in Figure 9.

Digital pressure /

manometer

Fgure 9. Connect Digital Pressure Monometer

b. Connect amanometer to the offset pressure port. For dual
port manometers, use the positive pressure side.
Model Kit Part No. | GasType Offset
NAC-N5 NG -0.0(th +0.0L%ih
NCBLBbE
NACL5 LP -0.03in +0.0(ih
NACL@b NG -0.0[fth +0.0(%ih
NCB-L8DE
NAC-0[Z] LP -0.03in +0.0LEih
NAC-500 NG -0.0(%ih +0.05ih
NCBLEDE
NAC-05 LP -0.0%ih +0.05ih
NAC-600 NG -0.0[%ih +0.0[%ih
NCBLEDE
NAC-06 LP -0.05h +0.0[%ih

Table 3. Offset value for low fire

c¢. Fully open ahot water fixture and set the boiler to operate
at [=dtage MIN mode (refer to table [IMeasure the offset
value at low fire and compare it to the valuesin Table 3. If
the offset value is out of range, the gasvalve set screw will
need to be adjusted.
If adjustment is necessary, locate the set screw as shown
in Figure [0 Using a%/s=in or (#m Allen wrench, turn
the set screw no more than Finturn clockwise to raise or
counterclockwiseto lower the offset value.

Figure [0l Set Screw Location

The set screw islocated behind the screw-on
cover. Thismust be removed first.

d. At high fire, do not check the offset value and never adjust
thegasvalve.

A orncer

Improper gas valve settings can cause severe personal injury,
death or substantial property damage.

[l Once the QO=or offset values have been confirmed, apply the
included conversion stickersto show that the appliance has
been converted to propane gas. Place these labels adjacent to
the rating plate asshown in Figure

, \ N

Thisunit hasbeen . "
converted to Propane fuel Thisboiler was converted on

Cet appareil a ete converti au Propane
Oriliek Size / Injecteur:
Min.4.5mm to Max. 48 mm

/ / to gas

with Kit No.
by

Inlet Gas Pressure / Pression d'entrée du gaz:
Min. 8.0to Max. 130 inches

Manifold Gas Pressure /
Pression ala tubulure d'alimentation
Min.-0.02 to Max. -0.66 inchesWC

(name and address of organization making

this conversion, who acceptsresponsibility
Conversion Kit NoNAG02 for the correctness of this conversion)

\. J \. /

Fgure [TTProper Placement of Gas Conversion Labels

BTU Input / Debit caloriCgue:
Max. 180,000 - Min. 19,900 BTUn
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11.2 Wiring Diagram
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11.3 Ladder Diagram

HOT  NEUTRAL
(§
©
£
,_l Relay 1 EXT_PUMPl
EMI I_,
FILTER
Relay 2
ke VENTURI
Relay 3 @ IGNITER
Relay 4 PUMP
3? O
Relay 5 3 WAY
PWM @
(" \ean |
Primary L/u SMPS \/\J
Speed Control
~ [bctsv |
Secondary Deisy

>
>

DCs5V

Flow Sensor

Fan
Hall Sensor

DHW Inlet
Thermistor 1

DHW Outlet
Thermistor 2

Heating Suppl
Thermistor 1

Heating Return|
Thermistor

Exhaust
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Outdoor
Thermistor

Flow Sensor

Thermostat

Lwco

DC24V
T

> DC12V

{ HTL

24V OUTPUT

220V
Flame Rod

»| WD-PSS

Driving Circuit

MCU 1

> |— Relay 3
I— MGV1
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[ I Relay 2
=
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Communication
Interface
UART
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Interface
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Interface
o
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11.4 Component Assembly Diagramsand Parts Lists

1141 Case Assembly

:
\
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# Description Part # Remark
(7] | Intake Air Duct Assembly 3000866[8
[E] | Bxhaust Fipe Assembly 30008673A
3 | Case (b33 7BA
[Z] | Intake Air Rilter [Bbo7668A
5 | Air Pressure Sensor 300[0RCEA
6 | POB 300 1EB[A
7 | Font Panel 300[TEBbA
8 | Cover 300l 1176B
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11.4.2 Burner Assembly
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# Description Part # Remark
(] | Damper 300088[5A
(2] | O-Rng (G50 [‘bo3o[BA
3 | FanBracket (bb[ThbsA
[Z] | Sphon 300[TERDA
(fb30[BBA NOBLBbE
5 | Burner Chamber Assy 300[0B53A NCB8bE
30008 1HA NoB- [ [EhE
6 Ignition Transformer 300[0[B5A
(a7l 0bA NOB-[BbE
7 | Burner Packing [ablEBl77A NCB-8bE
CabEBVA NCB [EBE/[ThE
300[TEb7A NCB5DE
' 300 TR EN NCB-[8DE
8 Heat Exchanger Assy oo TBIH NGB IE
300 LB[7A NoB[ERE
9 | Thermistor (Exhaust) 30009[7BA
[0l | Thermistor (Water) 30008366A
[TI] | High Limit Switch 3000[558A
(T | Fastener [bo7859A
@ | ORng (A9 N EZESE
300[17B3A NCBLBbE
[TE] | Heat Bxchanger Outlet Pipe 300(THB[BA NCB8bE
300 LRI NoB [ EDE[ThE
(8 | Packing (Girculation Pump) [obl7b[7A
(6 | LWOO (Pressure Sensor) [bo7olTH
[@ | Sphon Hose [ob7b7[A
300LTBI9A NCB-[8DE
[8 | Return Pipe 300[LBb3B NCB-8DE
300[1B[7B NoB-[EDE([TDE
[d | Sphon Fastener [b07833A
(@ | LWOOPacking [0b0o6873A
300LTEERA NoB-[8be/[ThE[EhE
[(ET] | ignitor
300[TERBA NCBLBbE
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11.4.3 Waterway Assembly

# Description Part # Remark
3000558 A NCB-LBDE

(2] | DHW Heat Exchanger 30008[8[A NCB8bE
300050(7A NoB [ EDE(EDE

[E] | Fastener [8bo7858A

3 | O-Rng (A38) [abo69s[A

(5] | DHWOutlet Boow 300[1B8A

5 | Packing [faboess[A
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# Description Part # Remark

6 Thermistor 30008366A

7 | DHWOutlet Adaptor 300037(7A

8 | DHWHow Sensor 300(ThB3A

9 | O-Ang (A3 [Bbo69s[A
300(568[A NOBLBbE

[ | DHW Cold Water Adaptor 300(065 NCB L8bE
300 10B[6A NoB-[EDE
300(0B[7A NcB[EBE

(T3] | O-RAng (F0) Cob(Z[TT]

DHW Cold Water Filter 30007878A

(8 | Vent Ppe 300[LIB7A

(T | Auto Fill Valve 300[THETN

[d | O-Rng (A8 (b7 FhiA

(6 | Fastener (Bbo7859A

(7 | Auto Fill Valve Adaptor -

(8 | 3-Way Outlet Adaptor B 300[TBBLA

(g | Fastener (Dbl A

(@ | 3-Way Outlet Adaptor A 300(1BBLA

[(ET] | Packing [obliBBoA

[(E2] | Connection Adaptor (ab[TTHBA

(8 | 3-WayVave 3000(8B[H

[(E1] | Fastener [b07733A

(8 | WaterFill Pipe 300 TEETA

(6 | Drain Cock 300086308

[@ | SaceHeating upply Pipe 300[LBbsA

[8 | SaceHeating upply Adaptor B [ab[Bb30A

(8 | SpaceHeating Return Adapter A 300[1HBlBA

30 | Sace Heating Srainer KVESEEDY

3T | 3-Way Outlet Pipe 300[TBbeA

3[E] | Circulation Pump Fastener [6b3[BRA

33 | Girculation Pump 300(5807A

3E | O-Rng (PETZx3.5t) (1b33699A

35 | O-Ring (PBlex[Bt) (iabo3o[TH

36 | Sace Heating Return Adapter B 300[1BB0A

37 | SHSupply FApe 300[1HB6A

38 | Vent Adaptor [ab3369A
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11.4.4 Fan (Gas) Assembly
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# Description Part # Remark

(7] | Fan Assembly 300[5586A NoB [ 8be/[(EhE[FhE

[E] | Fan Packing ) EE7ET"

3 | O-Rng (G75) [Bb[8b79A
300[B687A NOBLBbE

(2] | Dual Venturi 300[067(A NOBL80E
30008909A NoB[EDE(EBE
(b3006[ A NCBL5DE

5 | Slence Coblal TERN NCB-L8bE
NI NoBLEDE[EhE
[(b33736A NOBLBbE

6 | Slence Adaptor [ab[3Bs[ A NCBL8bE
(b TEN NCB-[EDE(ThE

7 Venturi Packing (b TBb0A NOBL8bE
(10b33737A NOBLBbE
[(ob[TEEbA NCBL8DE(NG)

I Cob[a TR NCB-LEDE EDE (NG)
[abalT7bA NCBLBDE(LP)
[ab[EiBbA NCBLBDE(LP)
Cab[TTRbA NCBLEDE[EDE (LP)

9 | O-Rng (P [ab[8b9oA

[@ | GasAdapter 30008[3[A

[T1] | O-Ang (FH) [Bbo693[A
300 TR EN NOB-[BbE

GasPipe 300[1BBsA NOB-[8DE
300[1hb8A NoB LEDE[ThE

(4 | GasConnector A ThA

T | ocviave 300(15B6A NCB-[8bE
30008[EBA NoB[5bE/[EhEThE

Gas Inlet Adaptor (b7 (8
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11.5 Qutdoor Temperature Sensor

(Optional)

Outdoor Temperature Sensor Installation

(2] Pull out the sensor body from the cap.

[Z] Attach the body to the wall using the screws/anchors provided
with the device.

3. Runthewiresinto the device body through the grommet
opening.

(2] Connect the wiresto the terminal block.

5. Attach the cap to the body.

Navien Qutdoor Temperature Sensor Kit

Outdoor Temperature Sensor Installation Guidelines

= Avoid areaswith temperature fluctuations by direct sunlight,
and where the temperature may not be representative of true
outdoor temperature.

= Best location to install the temperature sensor ison aNorth or
Northeast side of astructure under eaves where the sensor is
shielded from direct sunlight.

@ Avoid placing sensor in close proximity of heat sources that may
affect correct temperature sensing. (fans, exhausts, vents, lights)

& Avoid installing the sensor in areas where the sensor is subjected
to excessive moisture.

@ Use Elgauge wiring (thermostat wiring) with no splices. (except
at the unit harness connection with yellow leader wire.)

= Caution should be taken to avoid potential electromagnetic
interference (EMI) by routing separately from potential sources
such asline voltage wiring. When necessary, shielded cable may
be used.

@ Make sure wiring connections are secure before closing the cap.
@ The sensor isawater resistant device.

& Any damage to the device may require the replacement of the
entire component.
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11.6 Outdoor Reset Control (Available with
Optional Outdoor Temperature Sensor)

The Outdoor Reset Control feature may be used to enhance energy
efficiency while maintaining optimal heating performance. With
the Outdoor Reset Control, the space heating temperature setting
automatically changes according to the outdoor temperature and
the current space heating system application (system load).

You can configure the Outdoor Reset Control settingson the front
panel by entering the Special Parameter Setting mode. Refer to
“[l5 Setting the Parameters’ on page 56.

The Outdoor Reset Control feature requires
ingtallation of an outdoor temperature sensor, and it
only workswhen the boiler isrunning in the normal
operation mode. It does not work when the boiler is
running in either the Minimum (MIN) or Maximum
(MAX) mode, or when the boiler’s front panel displays
afault.

Qutdoor CQutdoor
HighIMIN

176 80

1
1
+
1
1
1
1
.41 % 7° =8 High MassRediant
85 :
1
1
1
1
1
1

158 70

149 65 —@= Low Mass Radiant

140 60 wifh= Cast Iron Baseboard
131 55

122 50 ‘ Qustom

113 45 «eeen Rediator

104 40

- - - Finned Tube Baseboard

95 35

86 30 = Fan Coil

- 77 25

- o o o

Y

Absolute _ _
MIN

m—mmmed e —-—-————-—
-

F 113 104 95 86 77 68 59 50 41 32 23 14 5 -4 -13
“C 45 40 35 30 25 20 15 10 5 0 -5 -10 -15 -20 -25
Space Heating Temperature Setting for the
Qutdoor Reset Control Feature

Thefollowing tableslist the default space heating temperature
range by system heat load and the applicable outdoor
temperature ranges.



Outdoor Temperature Sensor Installation Guidelines

Supply Set-point

Return Set-point

Heat Load Range Range
Fnned Tube [Di8bF ColsiHr
Baseboard (default) | ((815-8[0) (38-635C)
Ean ol (Thi8bF Y EH75s
neol (60-8[%) (8l5-635C)
[ob-[7bF
Cast Iron Baseboard (375-765C) 86-[BDF (30-59C)
. 80-[ThIF 70 IBF
Low Mass Fediant | i 5y (FiEl5C)
, . 80-[ThIF T
High Mass Radiant (@5[85) 70-C01 % (TE38C)
. Db F EEIR:ES
Fediators (85-765) (38-59C)
Supply Control Return Control
Custom (Absolute MIN/ (Absolute MIN/
MAX set point) MAX set point)

Outdoor Temperature Range and Default Temperature Settings

Set Point Range Remarks
Outdoor Low LibsoF Default: [THF
Temperature ([Blto [BC) (ko)
Outdoor Low
Qutdoor High Temperature Set .
Temperature Point + [ERF (5C) Defauit: 70F (1)
to [0l (Q0)
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