Low Burning Time

Setting the Space Heating Min Heat Capacity

Display Description

Display Description

Low burning time during initial
heating

DHW Min heat capacity (%)

 Default: 1 min
+ Range: 1-20 min

Burning Acceleration Time

Display Description

Burning acceleration time to CH Max
during initial heating

+ Default: 3 min
+ Range: 0-20 min

Setting the Space Heating Min Heat Capacity

Display Description

Space heating Min heat capacity (%)

This menu is used to configure the desired space heating
minimum capacity. When the boiler operates in Normal mode, the
minimum space heating capacity is limited to the set value (%).

« Default: Minimum heat performance available for the unit (%)

 Range: Space heating Min capacity (%) - [space heating Max
capacity -20]%

This menu is used to configure the desired DHW minimum
capacity. When the boiler operates in Normal mode, the minimum
DHW capacity is limited to the set value (%).

« Default: Minimum heat performance available for the unit (%)
» Range: DHW Min capacity (%) - [DHW Max capacity -20]1%

Resetting All Parameters

Display Description

Do not reset parameters (No)

Reset all parameters (Yes)

This menu may be used to reset all the parameters to their factory
default settings.

To reset all parameters:
1. Press the + button or - buttons to change the option to “Yes"

2. Press the Mode button.

3. When"“No"appears on the display again, all parameters have
been reset.

Operating the Boiler
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Setting a New Password

Display

Description

Change password

This menu may be used to set a new password to access the

parameter setting menu.
To set a new password:

1.

Move to “*.PSC"and press the Mode button. The current
password is displayed, with the first digit flashing.

Press the + or - buttons to change numbers.

Press the Diagnostic button to change places.

When you are done setting the password, press the Mode
button to save it. The new password is displayed on the front
panel for 3 seconds, before the boiler returns to the parameter

setting mode.

QT fyoudo not press the Mode button in 10 seconds
after setting a new password, the new password is
automatically saved and “*.PSC”is displayed on the

front panel.

Operating the Boiler

9.7 Resetting the Boiler

If an error message appears, reset the boiler to resolve the
problem. To reset the boiler, press the Reset button.
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If resetting the boiler does not solve the problem, refer to the
Troubleshooting section of this manual or contact Technical
Support at 1-800-519-8794.



10. Appendixes

10.1 Gas Conversion

This boiler is configured for Natural Gas at the factory. If conversion

to Propane Gas is required, use the conversion kit supplied with
the boiler.

& WARNING

This conversion kit must 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 as specified in
the manufacturer’s instructions supplied with the kit.

* A qualified service agency is any individual, firm, corporation or company

which either in person or through a representative is engaged in and
is responsible for the connection, utilization, repair or servicing of gas
utilization equipment or accessories; who is experienced 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-B149.1 and
CAN1-B149.2 Installation Code.

Tools Required:

Phillips Screwdriver

Flathead Screwdriver

5/32in or 4 mm Allen Wrench

Combustion Analyzer or Dual Port Manometer
Gas Leak Detector

Included Items:

Gas Orifice (refer to below table)

NG LP
Model
1 STAGE 2 STAGE 1 STAGE 2 STAGE
NHB-055 ©4.20 ©3.55 ©3.40 22.80
NHB-080 24.20 @3.55 23.40 22.80
NHB-110 ?4.25 ©5.00 @3.45 23.85
NHB-150 ?4.60 26.90 @3.65 ©5.25

Table 1. Orifice Size

Gas Pressure and Conversion Kit Number Labels

Procedure:

Turn off both gas and water supply to the boiler.

Using a Phillips screwdriver, remove 4 screws (2 at the top and
2 at the bottom) of the front cover assembly to gain access to
the internal components. See Figure 1 for illustration of the
front cover on the unit.

Figure 1. NHB Series Front cover
Remove the front cover and place it in a safe location to
prevent accidental damage.
Label all the wires on the PCB.
Disconnect all the wires.

Loosen the three screws indicated in the figure.
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7. Remove the PCB assembly.

8. With the internal components exposed, locate the gas inlet
pipe and the gas valve in the middle of the unit, as shown in
Figure 2.

Tl Gas Inlet Pipe

o—— Gas Valve

Figure 2. NHB Series Internal Components

9. Use a Phillips screwdriver to remove the two screws at location
A - the connection below the gas valve where it connects
to the pipe. See Figure 3 for reference. Once the screws are
removed, carefully separate the pipe from the gas valve.

Appendixes

10. Once the gas inlet pipe is detached from the gas valve, find

—_
—_

location B - the connection above the gas valve 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 access the gas orifice.

Location B: Remove
4 screws here

Location A: Remove
2 screws here

Figure 3. Detaching Gas Valve from
Gas Inlet Pipe and Fan Motor Assembly

. Once the Gas Orifice is exposed, remove the two screws that

hold the part in place. Remove the Gas Orifice from its housing
and prepare the new Gas Orifice for the LP conversion for
installation.

Remove two
2 screws here

; QL a( “;

Figure 4. Access to Gas Orifice in Fan Assembly




& WARNING

« DO NOT adjust or attempt to measure gas valve outlet
pressure. The gas valve is factory-set for the correct outlet
pressure. This setting is suitable for natural gas and propane,
requiring no field adjustment.

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

13. Replace the gas inlet pipe to its original position and use all
screws to secure all connections.

Do not overtighten as this may damage or crack
the components.

A DANGER

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 5. Exploded View of Gas Pipe Assembly

14. Place the PCB assembly back on to the boiler and tighten the
three screws.

15. Check the labels carefully and then connect all the wires.

16. Set the front panel Dip Switch to change the gas type. For LP,
set Dip Switch 2 #2 to On. For NG, set DIP SW2 #2 to Off.

A DANGER

See Figure 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.

& WARNING

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

@) O

O O O O
O O
055LP 055NG

Figure 6. Orifice Identification

12. Replace the old Orifice piece with the new part for use with LP
gas. Ensure that the Orifice is properly seated inside the port
before proceeding to the next step.

A DANGER

« When conversion is required, be sure to set the front panel
DIP switches according to the supply gas type.

« Failure to properly set the DIP switches could cause carbon
monoxide poisoning, resulting in severe personal injury or
death.
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17. Turn on the gas and water supply to the boiler.

18. Measure and adjust the gas/air ratio.
Option 1. Using Combustion Analyzer (recommended)

a. Loosen the screw, rotate the plate and remove the gasket
to access the emissions monitoring port as shown in

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

Figure 7. Insert the Analyzer

C

Activate multiple zones and set the boiler to operate at
1-stage MIN mode.

For operation mode selection, refer to“9.5
Setting the Operation Mode” on page 58.

Measure the CO: value at low fire.

If the CO:2 value is not within 0.5% of the value listed in
Table 2, the gas valve set screw will need to be adjusted.
If adjustment is necessary, locate the set screw as shown
in Figure 8. Using a */32 in or 4 mm Allen wrench, turn
the set screw no more than /s turn clockwise to raise or
counterclockwise to lower the CO: value.

SR SR

Figure 8. Set Screw Location

@ The set screw is located behind the screw-on
cover. This must be removed first.

Activate multiple zones and set the boiler to operate at
2-stage D. MAX mode (refer to“9.5 Setting the Operation
Mode” on page 58). Measure the CO: value at high fire.

If the CO2 values do not match Table 2 at high fire, do not
adjust the gas valve. Check for the proper Gas Orifice.

High fire Low fire
Model Fuel
%CO02 %CO02

NG 8.9 9.5
NHB-055

LP 10.2 10.8

NG 8.9 9.5
NHB-080

LP 10.2 10.8

NG 89 9.5
NHB-110

LP 10.2 10.8

NG 8.9 9.5
NHB-150

LP 10.2 10.8
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Table 2. CO2 value
(CO2 values must be within 0.5% of the values listed.)

A DANGER

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




Option 2. Using Digital Manometer

a. Open the offset pressure port by loosening the screw two
turns as shown in Figure 9.

Digital pressure —

manometer

Figure 9. Connect Digital Pressure Monometer

b. Connect a manometer to the offset pressure port. For dual
port manometers, use the positive pressure side.

c. Activate multiple zones and set the boiler to operate at
1-stage MIN mode (refer to “9.5 Setting the Operation
Mode” on page 58). Measure the offset value at low fire
and compare it to the values in Table 3. If the offset value
is out of range, the gas valve set screw will need to be
adjusted.

If adjustment is necessary, locate the set screw as shown
in Figure 10. Using a */32 in or 4mm Allen wrench, turn
the set screw no more than /s turn clockwise to raise or
counterclockwise to lower the offset value.

il { A ! )&
s o 8

|
1

Yo —

Figure 10. Set Screw Location

The set screw is located behind the screw-on cover.

This must be removed first.

d. Athigh fire, do not check the offset value and never adjust
the gas valve.

Model Kit Part No. | GasType Offset
NAC-N1 NG -0.04in £0.01 in
NHB-055
NAC-L1 LP -0.03in £0.01in
NAC-N2 NG -0.04in £0.01in
NHB-080
NAC-L2 LP -0.02in £0.01in
NAC-N3 NG -0.04in £0.01 in
NHB-110
NAC-L3 LP -0.02in £0.01in
NAC-N4 NG -0.04in £0.01in
NHB-150
NAC-L4 LP -0.02in £0.01in

A DANGER

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

Table 3. Offset value for low fire

19. Once the CO: or offset values have been confirmed, apply the
included conversion stickers to show that the appliance has
been converted to propane gas. Place these labels adjacent to
the rating plate as shown in Figure 11.

r — N\ N
This unit has been This boiler was converted on
converted to Propane fuel
Cet appareil a ete converti au Propane
Orifice Size /Injecteur: S d 0 gas
Min. 4.5 mm to Max. 4.8 mm
with Kit No. S

Inlet Gas Pressure / Pression d'entrée du gaz:
Min. 8.0 to Max. 13.0inches

by

Manifold Gas Pressure /
Pression a la tubulure d’alimentation:
Min. -0.02 to Max. -0.66 inches WC

(name and address of organization making
this conversion, who accepts responsibility
_— for the correctness of this conversion)
Conversion Kit No.: NAC-02
\. J . J

BTU Input / Debit calorifique:
Max. 180,000 - Min. 19,900 BTUh

Figure 11. Proper Placement of Gas Conversion Labels
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10.2 Wiring Diagram
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10.3 Ladder Diagram

Primary

Secondary

HOT NEUTRAL
<
ALLE @J DWH_PUMP
o Rty 2 @J Boiler_ PUMP
Relay 3 @J System_PUMP
EMI I_,
FILTER
ofRelayd VENTURI
AL @GN\TER

SMPS

MM

\;E}DCZA\/

DC12v
DCSV
[

“_

v

FAN
Hall Sensor
System Supply
Thermistor
System Return
Thermistor

Lwco

Heating Supply
Thermistor

h
Heating Return
Thermistor
Exhaust
Thermistor 1
Outdoor
Thermistor
m_

Thermostat

/7 \ Fan

P [pcisv

Speed Control

MCU 1

WD-PSS

AC 24V OUTPUT

AC 200V

Flame Rod

Driving Circuit

1
1

Relay 5

MGV1

MGV2

i

Relay 1

Relay 2

Relay 3

I
I

Relay 4

MCU 2

Communication
Interface

Communication

UART

Interface

RS-485
c -

Interface

Air Handler

DHW Priority

FRONT
PANEL

EXT_Device

Output

Output
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104 Component Assembly Diagrams and Parts Lists

10.4.1 Case Assembly
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# Description Part # Remark
20030085A NHB-110/150

1 Case
20030088A NHB-055/080

2 Cover 30013463A

3 PCB 30013044A

4 Front Panel 30013041A

5 Exhaust Pipe Assembly 30008673A

6 Intake Air Duct Assembly 30008662B

7 Intake Air Fillter 20007667A

8 Air Pressure Sensor 30010238A

9 Rubber Ring 20029318A

10 PCB Lower Bracket 20030117A
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10.4.2 Heat Exchanger and Waterway Assembly
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# Description Part # Remark
30013575A NHB-110/150
1 Heat Exchanger Assembly
30014060A NHB-055/080
5 O-Ring (P29) 20017923A NHB-110/150
O-Ring (D017.5x2.7t) 20006947A NHB-055/080
20017724A NHB-110/150
3 Fastener
20007853A NHB-055/080
4 High Limit Switch 30002558A
30014032A NHB-110/150
5 SC Outlet Adapter
30014067A NHB-055/080
6 Thermistor 30012907A
20030608A NHB-110/150
7 Fastener
20017726A NHB-055/080
30013501A NHB-110/150
8 Return Pipe
30013502A NHB-055/080
30013505A NHB-110/150
9 Supply Pipe (Lower)
30013506A NHB-055/080
20030188A NHB-110/150
10 Tee Adapter
20030467A NHB-055/080
" Supply Pipe (U ) 30013507A NHB-110/150
u ipe er
PR Tipe PP 20030201A NHB-055/080
- O-Ring (P25.5) 20030189A NHB-110/150
O-Ring (P19) 20017211A NHB-055/080
20030133A NHB-110/150
13 Air Vent Adapter
20031488A NHB-055/080
20030136A NHB-110/150
14 Return/Supply Adapter
20030466A NHB-055/080
15 Syphon 30014024A
20030135A NHB-110/150
16 H-Ex Connection Adapter 1
20026917A NHB-055/080
30014055A NHB-110/150
17 Return Adapter
30014065A NHB-055/080
18 Igniter 30012226A
19 LWCO (Pressure Sensor) 20007924A
30013503A NHB-110/150
20 H-Ex Connection Pipe
30013504A NHB-055/080
20030138A NHB-110/150
21 H-Ex Connection Adapter 2
20026920A NHB-055/080
22 Thermistor (Exhaust) 30009478A
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10.4.3 Combustion Parts Assembly
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# Description Part # Remark
1 Ignition Transformer 30010455A
20030041A NHB-110/150
2 Mixed Chamber
20030049A NHB-055/080
20022743A NHB-110/150
3 Chamber Packing
20027108A NHB-055/080
30010246A NHB-110/150
4 Burner
30011854A NHB-055/080
20021677A NHB-110/150
5 Burner Packing
20027105A NHB-055/080
6 Fan Damper 30008825A
7 Fan Packing 20022744A
30013458A NHB-110/150
8 Mixed Guide Pipe
30013458A NHB-055/080
9 Fan Bracket 20030471A
- NHB-150
10-1 | Fan Assembly
- NHB-055/080/110
- NHB-150
10-2 | Dual Venturi - NHB-110
- NHB-055/080
20031242A NHB-150
10-3 | Intake Pipe 20030064A NHB-110
20031243A NHB-055/080
1 Orifice Packing 20022660A
20032404A NHB-150 (NG)
20032403A NHB-110 (NG)
20032402A NHB-055/080 (NG)
12 Gas Orifice
20032407A NHB-150 (LP)
20032406A NHB-110 (LP)
20032405A NHB-055/080 (LP)
13 O-Ring (P34) 20019090A
30013955A NHB-150
14 Gas Pipe 30013509A NHB-110
30013510A NHB-055/080
15 O-Ring (P20) 20006934A
16 Gas Connector 20027149A
17 Gas Valve 30011586A
18 Gas Inlet Adapter 20027748A
19 Venturi Packing 20030060A
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10.5 Outdoor Temperature Sensor

Outdoor Temperature Sensor Installation

1.

2.

Pull out the sensor body from the cap.

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

Run the wires into the device body through the grommet
opening.

Connect the wires to the terminal block.

Attach the cap to the body.

&=
S

SS

Navien Outdoor Temperature Sensor Kit
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Outdoor Temperature Sensor Installation Guidelines

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

Best location to install the temperature sensor is on a North or
Northeast side of a structure 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 18 gauge wiring (thermostat wiring) with no splices. (except
at the unit harness connection with blue leader wire.)

Caution should be taken to avoid potential electromagnetic
interference (EMI) by routing separately from potential sources

such as line voltage wiring. When necessary, shielded cable may
be used.

Make sure wiring connections are secure before closing the cap.
The sensor is a water resistant device.

Any damage to the device may require the replacement of the
entire component.



10.6 Outdoor Reset Control

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 settings on the front
panel by entering the Special Parameter Setting mode. Refer 9.6

Setting the Parameters” on page 59.

The Outdoor Reset Control feature requires installation

of an outdoor temperature sensor, and it only works
when the boiler is running 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 a fault.

Outdoor
High MIN

Absolute
MAX

-

--.\“

Absolute
MIN

Outdoor
Low MIN

i
L
T
1
1
1
1

[RRNE -SSR, T "

°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 O -5 -10 -15 -20 -25

°F oC
194 90
185 85
176 80
167 75
158 70
149 65
140 60

== High Mass Radiant
=@ Low Mass Radiant

~@- Cast Iron Baseboard

131 55

122 50 afhe= Custom

113 45 anns Radiator

104 40 .

0 35 Finned Tube Baseboard
86 30 == Fan Coil

77 25

68 20

59 15

50 10

Space Heating Temperature Setting for the
Outdoor Reset Control Feature

The following tables list the default space heating temperature
range by system heat load and the applicable outdoor

temperature ranges.

Outdoor Temperature Sensor Installation Guidelines

Heat Load Supply Set Point Return Set Point
Range Range

Finned Tube 120-180°F 101-147°F

Baseboard (default) | (48.5-82°C) (38-63.5°C)

Fan Coil 140-180°F 116-147°F
(60-82°C) (46.5-63.5°C)
100-170°F o o

Cast Iron Baseboard (37.5-76.5°C) 86-139°F (30-59°C)

. 80-140°F 70-116°F

Low Mass Radiant (26.5-60°C) (21-46.5°C)

. . 80-120°F o o
High Mass Radiant (26.5-48.5°C) 70-101°F (21-38°C)
Radiators 120-170°F 101-139°F

(48.5-76.5°C) (38-59°C)
Custom 104-180°F 86-149°F
(40-82°C) (30-65°C)

Outdoor Temperature Range and Default Temperature Settings

Set Point

Range

Remarks

Outdoor Low

-4°F (-20°C) to
Outdoor High

Default: 14°F

Temperature Temperature Set (-10°C)

Point - 9°F (5°C)

Outdoor Low
Outdoor High Temperature Set oo o
Temperature Point + 9°F (5°C) to Default: 70°F (21°C)

104°F (40°C)
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