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APPENDIX B - BOILER APPLICATIONS:
PLUMBING AND WIRING INSTRUCTIONS

For Optional Configuration, refer to "Appendix C — Water Heater Applications”,
Models Lx200 and 400 Only
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HAZARD SYMBOLS AND DEFINITIONS ®

Danger Sign:ndicates a hazardous situation which, if not aviiall

A\ DANGER result in serious injury or death. h
m Warning Sign: hdicates a hazardous situation which, if not awb, .
could result in serious injury or death.

ENERGY STAR

& CAUTION Caution Sign plus Safety Alert Symbohdicates a hazardous situa
which, if not avoided, could result in minor or nawdte injury.

CAUTION Caution Sign without Safety Alert Symbol: Indicatashazardou
situation which, if not avoided, could result iroperty damage.

Notice Sign: Indtates a hazardous situation which, if not avoi
NOTICE could result in property damage.

A WARNING This Boiler must be installed by a licensed andnegd Heatin

Technician or thaVarranty is Void. Failure to properly install thi
unit may result in property damage, serious injorgccupants, or possibly death.
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1.0 INTRODUCTION

IMPORTANT Boiler Applications — These instructions apply to the plumbing andngifor Trinity
Lx150-400 units operating as boilers and coversugtons that are specific to boilg
applications When units Lx200 and Lx400 are installed andrajgel as a water heater, refer to "Appendix C
- Water Heater Applications: Plumbing & Wiring Insttions". See Table 1-1 for a list of Applicatign
Manuals.

=

Terminology — The following terms in the instruction manuate aised to differentiate between whigh
instructions are common-to-both and which are appgke-specific. The termAPPLIANCE " applies to both
kinds of applications (boiler and water heater) endsed when conveying instructions which are cominj
to-both The term BOILER" or "WATER HEATER " is used when conveying instructions which 4re
appliance-specifior specific to one or the other, but not both

Table 1-1 Instruction Manuals

Appliance Model No Installation and Operation Instructions | Application Manuals
PP ’ (Common-to-Both) (Appliance-Specific)
Boiler Lx150-400 Trinity Lx Series Appendix B
Boiler Applications
Water - . Appendix C
Heater Rl a0 LAY (DY S Water Heating Applications

General Installation Requirements
The installation of your NTI Trinity gas boiler musonform to the requirements of this manual, ymeoal
authority, and the National Fuel Gas Code ANSI Z2281d or CAN/CGA B149 Installation Codes. Where

required by the Authority, the installation mushfmrm to the standard for “Controls and Safety Resifor
Automatically Fired Boilers ANSI/ASME CSD-1.

This document pertains to the correct installagoil operation of NTI Trinity boiler models Lx150x150E,
Lx200 and Lx400. The instructions detailed in thiscument supersede any and all previous instruction
provided by NTI, written or otherwise. Each unipi®vided with the following:

1) Installation and Operation Instructions for TiyrLx Series,

2) Appendix A - Control and Touch Screen Displagttactions for Trinity Lx Series,
3) Appendix B - Boiler Applications: Plumbing andiNkig Instructions,

4) Appendix C - Water Heater Applications: Plumbargd Wiring Instructions, and
5) Natural to LP Conversion Kit *

* The conversion kit is required to convert the evdteater so it will safely operate with Propans.Ga

/i\. DANGER Read and understand this entire document priordogeding with the installation of the

Trinity Lx boiler. Failure to follow the instruans outlined in this document will result
in property damage, serious injury or death.

User Responsibilities

This appliance may only be installed and servicgé lyualified boiler installer/service techniciakor normal
residential applications this boiler must be sestli¢ inspected annually, by a qualified boiler téctan. Other
applications (e.g. commercial or other more streisumonditions) may require more frequent servispiation.

As the User/owner of this equipment, you are resida for ensuring the maintenance is performedthat
required intervals.

Failure to have the boiler properly serviced argpécted on a regular basis may result in
property damage, serious injury or death.

i WARNING
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2.0 BOILER AND HEATING SYSTEMS PIPING

The heat exchanger of the Trinity boiler is destyt@ attain the highest level of heat transfer inoapact
design. To accomplish this, the heating water $lalarough a series of fin shaped tubes, designethtomize
the heat transfer area. To maintain the efficaerd reliable operation of the heat exchanger, aral/did heat
exchanger failure, it is critical to ensure theesuand guidelines in this section are followed.

A WARNING Failure to follow the instructions provided in thgection will void the NTI warranty and
may result in property damage, fire, serious inpryleath.

Boiler System Preparation

Prior to connecting plumbing to the boiler, flusie tentire system to ensure it is free of sedimiém, solder,
scale, debris or other impurities that may be halrtd the system and boilerDuring the assembly of the
heating system, it is important to keep the insifieche piping free of any debris including constioie and
copper dust, sand and dirt.

For retrofits, all system piping including radisgpmust be cleansed of all build-up including skiégd scale.

All systems, old and new, must be cleansed to renfaw, grease and carbon residue. NTI recommends
cleansing the boiler system with “Fernox F3 Cleangor retrofit applications with heavy limescaledasludge
deposits, a heavier duty cleaner may be requirdd;récommends the use of “Fernox DS-40 System @i€an
For information on performing the cleansing, folldke instructions included with the Fernox DS-4Gt8n
Cleaner. See Table 2-1 for list of recommendedebaikeansing products.

CAUTION Failure to rid the heating system of the contamisidisted above will void your NTI
warranty and may result in premature heat exchafiajjare and property damage.

Table 2-1 Boiler System Cleansers and Corrosion Inhibitors

Application Fernox Product NTI Part# | Description

Boiler Water Treatment F1 Protector 83448 Corrosion itdnibi

Cleanser for new and old syster] F3 Cleaner 83449 Removes flux, grease and carbon residue.
Cleanser for Retrofits DS-40 System Cleaner83450 Removes heavy limescale and sludge depasits.
Boiler Water

Pressure -The Trinity boiler is intended solely for use irepsurized closed loop heating systems operatirig wit
a minimum pressure of 15 PSI at the boiler ouflet. guarantee this pressure, follow the piping diatg
illustrated in this section.

Oxygen Elimination - This boiler may only be installed in a pressedizlosed-loop heating system, free of air
(oxygen) and other impurities. To avoid the presemicoxygen, ensure all of the air is removed ftbmsystem
during commissioning via strategically placed addgly sized air-removal devices, located throughbet
heating system. See figures in this section detpthe location of the primary air-removal devieguired for

the boiler. Immediately repair any leaks in theteysplumbing to avoid the addition of make-up waieake-

up water provides a source of oxygen and minehas may lead to heat exchanger failure. Failuréoiow
these instructions will result in poor performanc@necessary wear of system components and presnatur
failure.

NOTICE The “Boiler Application” is not approved for opei@t in an “open system”, thus it
cannot be used for direct potable water heatingacess heating of any kind.
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Water Chemistry — The installer of the Trinity Lx boiler must cader the condition of the water in the heating
system. Ensure the condition of the boiler waddls fwithin the following parameters:

* Water hardness — between 3 and 9 Grains/gal.

* PH - between 7.5 and 9.5.

Treatment - Boiler water that falls outside of the conditionstdd above must be treated with a corrosion
inhibitor. Each Trinity Lx boiler is provided with bottle of “Fernox F1” corrosion inhibitor, adede to treat a
26.4 gallon (100 liter) heating system to a minimuequired concentration of 0.5%. Systems with gneat
volume will require more inhibitor. For informatioon performing the treatment, follow the instrans
included with the Fernox F1 Protector. See Table far a list of recommended boiler system cleanseicd
corrosion inhibitors.

To maintain protection, the level of corrosion initor must be monitored periodically
IMPORTANE:| for the correct concentration.

Anti-freeze - For systems requiring freeze protection, usg artibited propylene glycol, specially formulated
for hydronic heating systems; use of other typeantiifreeze may be harmful to the system and valtvthe
warranty. Note: the use of glycol may reduce tbable output capacity of the boiler, thus requirimg unit to

be “down-fired” by limiting the maximum operatingacity and/or the maximum water temperature. NTI
recommends against exceeding 35% concentratiolyodlg

Near Boiler Plumbing

Pressure Relief Valve -A Pressure Relief Valve is provided with each bo{tE25PSI-Lx200/400; 30PSI-all
other modes) which must be installed at the balgitet as shown in Figures 2-1(a) and (b). All Tyin_x
boilers, excluding Lx150’s sold in Canada (MAWP=30R have a maximum operating pressure of 145PSlI;
therefore, a relief valve with a higher dischargespure rating (up to the MAWP of the boiler) mayused, so
long as the relieving capacity is in excess ofrttaimum input capacity of the boiler.

Install the pressure relief valve, provided witle tmit, in the vertical position as shown in Figugel(a) and (b)
with the drain pipe outlet exiting the side of firessure relief valve horizontally and elbowing dowf installed

with the incorrect orientation (horizontally withrain pipe out the bottom) the relief valve may faction

properly resulting in property damage or personairy.

Ensure the discharge of the pressure relief istpipe location where the steam or water
will not cause property damage or serious injury.

A WARNING

Pressure Gauge -A Pressure Gauge is provided with each boiler (85%x200/Lx400; 30PSI-all other
modes), which must be installed at the boiler auitéor to any circulators, and in the vicinity thfe pressure
relief valve, see Figures 2-1(a) and (b). If usingigher pressure relief valve (e.g. 125PSlI), ensug pressure
gauge is sized to display the higher pressure valve
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Figure 2-1(a) Canadian Lx 150 Figure 2-1(b) All Other Models
Near Boiler Piping Near Boiler Piping

To boiler and

system plumbing.
Refer to piping
diagrams.

To boiler and
system plumbing.
Refer to piping
diagrams.

Relief Valve Relief Valve
discharge to discharge to
floor drain. floor drain.

Low Water Cutoff / Flow Switch — The Trinity Lx boiler is not provided with a LW or Flow Switch, check
with your local authorities for the requirementgsloése devices prior to installing the boilera Flow Switch is
installed it must be located in series with theldroand in accordance with the instructions progicath the

flow switch. NTI recommends a “McDonnell & Milleflow switch installed in a 1"diameter line for atlodels

except the Lx400, which requires an 1-1/2" diamétes.

When external safety devices are used, such as@Q,Wlow Switch, or a Temperature
NOTICE N : : 7 S LSS
Limiting Switch, they must be wired as per the linstions provided in this manual.
Refer to Section 3.0 for more information.

Boiler System Plumbing

The Trinity Lx boiler uses a low mass heat excharnigat requires a minimum rate of forced waterudation

any time the burner is operating (See Table 2-3rfmimum flow rates). To ensure the minimum floater is
attained, the boiler must be installed in a “Priyd@econdary” plumbing configuration utilizing “Clely Spaced
Tees” to de-couple the Boiler-Primary loop from tlsgstem-Secondary loop(s). See the examples of
Primary/Secondary Loop configurations in Figure? &xd 2-3.

System Components -As well as a Primary/Secondary Loop Configuratidiizing closely spaced tees a
properly installed system will include the followirmajor components identified in Table 2-2.
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Table 2-2 System Major Component Checklist

Factory Supplied Field Supplied Components
O Pressure Relief Valve O Boiler Loop Circulator (Pump B in Figure 2-2 or Pumnd-igure 2-3)
O Pressure Gauge O DHW Loop Circulator (Pump A in Figure 2-2 and Figur8,Zor applications

utilizing indirect fired water heater only)

O Central Heat (CH) Loop Circulator(s)
(CH Circulator - Pump C in Figure 2-2; Zone Circulator&igure 2-3)

O Central Air Removal Devices (i.e. Micro Bubbler or Air-8pd
O Pressure Regulating “Fill Valve”

O Backflow Preventor

O Expansion Tank

Circulating Pumps — The Trinity Lx boiler is equipped with three A28C pump outputs:
1. PUMP A “DHW Pump” - operates during a Domestic M¢ater demand

2. PUMP B “Boiler Pump” - operates during any demand

3. PUMPC *“CHPump” - operates during a Central Heahdnd

Ensure pumps are oriented as per the manufactumstsictions. Wiring of these circulators will daq on the
system configuration chosen, see Figures 2-2 abdFar further wiring details see Section 3.0.

NOTICE Circulators responsible for forcing the water floate through the boiler must be sized
according to Table 2-3, see Figures 2-2 and 2-8d¢aiils.

Failure to ensure the minimum water flow rate tigtowhe boiler when the burner is on
- WARNING | : . ,

will not only reduce the operating efficiency ogthoiler, but may also cause premature

failure, overheating and void the warranty. Falto follow instructions may result in fire, propedamage,

serious injury or death.

Table 2-3 Minimum Circulator and Pipe Sizes

Model Restriction Minimu_m Min. Flow | Max. Temp. Minimum Primary Loop Pump Size
Head Loss Pipe Size (GPM) Rise B&G Grundfos Taco

15C 7' at 6 GPN 1" 6 45°F PL-30 UP 2¢-64 0C11
150E 3’ at 6 GPM 1" 6 45°F PL-30 UP 26-64 0011
200 5' at 8 GPM 1-1/4” 8 45°F PL-36 UP 26-99 0011
400 | 10’ at 20 GPM 1-1/2" 16 45°F PL-36 UP 26-99 0011

Notes:

1 - Recommend using a Taco 0013 for DHW indirect circulatathe Lx400 when installed as per Figure 2-3.

Air Removal — The boiler and system plumbing layout must ba&figared to promote the removal of air from
the water. Air vents and bleeders must be streadlgiplaced throughout the system to aid in puydime air
from the system during commissioning of the boil@ihe system must also employ the use of a stckygi
located air removal device, such as an air scoapicio-bubbler, designed to remove the air fromfager as it
flows through the system.

Follow the installation instructions included witle air removal device when placing it
NOTICE ; o ; . :
in the system; air removal devices generally woettds when placed higher in the
system. Always locate air removal devices in suafathe system that have a guaranteed positivespre, e.g.,
in close proximity to the water fill and expansiamk.

NOTICE Trinity boilers are equipped with an automaticraimoval device to aid in the purging of
air from the boiler during the initial fill. Thidevice isNOT intended, nor is it sufficient
to remove the air from the system plumbing, evethéfair makes it back to the boiler. A stratellyclcated
air removal device must be installed in the system.

-y
6

[
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Expansion Tank— The expansion tank must be sized in accordaitbetre water volume of the system as well
as the firing rate of the appliance. It is impattéo locate the expansion tank, and make-up wdkeon the
inlet side of any circulator in the system, as daso will guarantee the lowest pressure in theegystill be at
least equal to the tank and make-up water pressee.examples in Figures 2-2 and 2-3.

& Ensure the expansion tank cannot become isolabed tine boiler anytime the system is
CAUTION ; , : : g

operating. Failure to follow these instructionsymasult in discharge of the Pressure
Relief Valve may result in property damage or peasanjury.

NOTICE The installation of flow checks, motorized valvesother shutoff devices (other than for
the purpose of servicing) are not permitted betwidenlocation of the “Closely Spaced
Tees” and the expansion tank; see Figures 2-2 &hd 2

Figure 2-2: Single System Circulator Configuration- Often used in applications zoned with “Zone Valve
During a demand for central heating, the boilerrgizes the System Circulator via the Central Hea{iGH)
pump output, PUMP C. The System Circulator mussized to provide adequate circulation throughbet t
heating system. During a Domestic Hot Water (DH?nand, the boiler de-energizes PUMP C and enargize
the DHW Circulator via pump output, PUMP A. Withdltonfiguration the Boiler Circulator is the orgymp
that causes flow through the boiler, it is powededing any demand via pump output PUMP B. Thisutator
must be sized according to Table 2-3.

The piping configuration described above requines@entral Heating system and DHW
system to be de-coupled from the “Primary Loop”dl@sely spaced tees (Figure 2-3).

NOTICE

Figure 2-3: Multiple System Circulator Configuration - Often used in applications with “Zone Circulators”.
This configuration requires the installation offeck valve located at each circulator. During aregmeating
demand the boiler energizes the Central Heating) (Cikulator via pump output, PUMP C. During a Destic
Hot Water (DHW) demand, the boiler de-energizes PURI and energizes the DHW Circulator via pump
output, PUMP A. Both Pump A and C, used in thiefiguration, are responsible for water flow throujle
boiler and must be sized according to Table 2-3nPoutput, PUMP B is not used in this configunatio

Figures 2-2 and 2-3 illustrate typical piping sys$e These piping schematics do not
NOTICE , , .

illustrate all of the required concepts and commptmerequired to have a proper
installation. Concepts not shown include: prevanidf thermal-siphoning (heat traps), isolationveal drain
and purge valves, etc. It is the responsibilityhaf installing contractor and system designeretemnine which
system best meets the need of the installationt@ednsider all aspects of a proper system desfgpntractor
modifications to these instructions may be requibedged upon existing piping and system design.

Indirect Fired Water Heater — When installed as per Figure 2-3, the indireetfwater heater is in series with
the boiler during a demand for DHW. Therefore whsing this configuration it is important to useladirect
Fired Water Heater that has minimal head loss.irdntlfired water heater head loss must not exchede
specified in Table 2-4, when installed as per Fégzu3.

Table 2-4 Maximum Water Heater Head Loss (Boiler Side) at Minimum Fow
Lx150 Lx150E Lx200 Lx400
10 at 6 GPN 14’ at 6 GP\ 14’ at 8 GP\ 9’ at 16 GP\
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Figure 2-2 All Models
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Figure 2-3 All Models

Boiler Plumbing Primary/Secondary Loop
(Multiple System Circulator Configuration)
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3.0 FIELD WIRING

All wiring must be in accordance with the Canadideactrical code, CSA C22.2, and any applicablelloodes.
Ensure that the wiring is in accordance with thaoml. The boiler must be electrically groundeddnordance
with the National Electrical Code ANSI/NFPA 70, local codes, and/or the Canadian Electrical Cod& CS

C22.1.

A WARNING

To Avoid Electrical Shock, turn off electrical powt the boiler prior to opening any
electrical box within the unit. Ensure the poweamains off while any wiring

connections are being made. Failure to followéhastructions may result in component failurejaes injury

or death.

Line Voltage Connections

The Trinity Lx line

voltage junction box is located the lower right corner of the boiler cabinet models

Lx150-200 and can be accessed by removing the &oot of the boiler, followed by the removal of three
voltage junction box cover. On Lx400 models, time lvoltage junction box is located at the toptad boiler
cabinet on the right hand side and can be accdsseeimoving the top front cover of the boiler. Tihler is
provided with one hole and two knockouts for rogtfield wiring into the line voltage junction bo$ee Table

9.1 for identification

of line voltage field conrtams.

A WARNING

When passing any wiring through the cabinet oftibéer, the installer must use wire
grommets suitable for securing the wiring and pnéwg chafing. Failure to follow

these instructions may result in component failaegious injury or death.

4 WARNING

The Trinity Lx boiler is designed to be poweredngsa single phase 120VAC power
supply that is fused (or protected via a circuéahker) to allow a maximum of 15 Amps.

Failure to follow the

se instructions may resultomponent failure, serious injury or death.

CAUTION

Before connecting the line voltage wiring, perfoantontinuity check between all wires
and ground to make sure that there are no electaets that could blow a fuse or

damage electrical components.

120VAC to ground;

Also check the pylaf the line and neutral wires. Line must measu
neutral must measure zero. Failo follow these instructions may damage the. unit

/\ CAUTION

Label all wires prior to disconnecting them whemnvigng controls. Wiring errors can
cause improper and dangerous operation. Failufellaw these instructions may result

in property damage

or personal injury.

NOTICE

The circulator outputs, PUMP A through C, are ehuctited to operating a circulator

with a maximum current load of 3 Amps or a maximui® hp motor. See Table 3-1.

Fuses (120VAC)- The Trinity Lx is equipped with two 7 Amp fusksprotect 120VAC system components.
The fuses are located on the front of slide-outrobmpanel box.

Fuse A: Protects the blower, spark generator andPB output circuits.
Fuse B: Protects PUMP A and C output circuits.
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Figure 3-1 All Models
Line Voltage Field Wiring

120VAC SUPPLY PUMP A PUMP B PUMP C
LINE NEUTRAL GND

SERVICE SWITCH
(field supplied)

>

o ~~o
\
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/.

Black
White
Green
Black
White
Green
Black
White
Green

_1
{120VAC)

FUNP A

FUKE B

FUWP C

L2
(MEUTRAL)

SROIND

HO
COMNM.

PHRT HE. 63004 REW €

Table 3-1 Line Voltage Field Connections (See Figure 3-1)

Connection | Location Description
L1 1 Location for connecting line voltage of the power supfipte; most installation codes
(120VAC) require the installation of a service switch to break lirleage to the appliance.

PUMP A 2 120VAC output to the DHW circulator; powered during anded for DHW.

PUMP B 3 120VAC output to the Boiler circulator; powered duringdaimands; Central Heat and
DHW. Note, this output is not used for all plumbtanfigurations, see Section 2.0.
120VAC output to the Central Heating circulator; poweredndy a demand for Central

PUMP C 4 ;

Heating.
L2 > Location for connecting neutral of the power supply ahdiaulators
(Neutral) 6 '
7 . . .
Ground 3 Location for connecting earth ground and for groundihgfahe circulators.
This terminal is used only for factory wiring, do notlam remove wires from this
No Conn. 9 location

11
[
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Low Voltage Connections

The Trinity Lx low voltage junction box is locatéadl the lower left corner of the boiler cabinet or150-200
models and can be accessed by removing the framtafdghe boiler, followed by the removal of thevieoltage
junction box cover. On Lx400 models, the low vg#gunction box is located at the top of the bodlabinet on
the left hand side and can be accessed by remtvingp front cover of the boiler. The boiler il@yided with
one hole and two knockouts for routing field wiriiigfo the low voltage junction box. See Table &P
identification of low voltage field connections.

CAUTION When passing any wiring through the cabinet oftibéer, the installer must use wire
grommets suitable for securing the wiring and pnéing chafing. Failure to follow
these instructions may damage the unit.

Table 3-2 Low Voltage Field Connections (See Figure 3-2)

Connection | Location Description
COM 1 24VAC Common - Neutral for the 24VAC power supply from the boildrthis contact can
(24VAC) 2 be used in conjunction with terminal R to provide a posaence for a digital thermostat.
R 3 .
(24VAC) 1 24VAC Hot - Power supply for inputs T and LIM.

External Limit — Input requiring 24VAC from terminal R to permit therner to operate.
Comes factory equipped with a jumper to the R terminat.irfsballations requiring the use
LIM 5 of an additional safety switch, such as an auxiliary temperétoit, LWCO or Flow
Switch, remove the factory installed jumper and install thenaly open isolated contacts
of the additional limit in its place.

Central Heat Demand- Input requiring 24VAC from terminal R to initiagecall for

T 6 Central Heating. Switch is made using an isolated end sdtgtcontact) via room
thermostats or the end switch of a zone controller or akénace.

7 DHW Tank Demand — Input requiring closure of terminals 7 and 8 taamét a demand for
DHW DHW. Switch is made using an isolated end switch (dryamthvia a Thermostat located
8 an Indirect Tank Hot Water Heater.

External Modulation Control — Using a 4-20mA signal, an external control can be tesed

=]

4-20mA directly modulate the firing rate of the burner, or adjbstactive set point. This can be

10 useful for applications using external staging controBuwlding Automation Systems.
oD 11 Outdoor Temperature Sensor— An OD Sensor is included with each boiler, when

SENSOR connected to terminals 11 and 12; the control will indidageoutdoor temperature and
12 adjust the boiler temperature set point during a Central Headiod.

DATA + 13

12vVvDC 14 Remote Display— Terminals 13 through 16 can be used to connect a secoridtas@ace

COM 15 remotely.
DATA - 16
ALARM 17 Normally Open Alarm Contacts — Contacts close during a lockout or other alarm

18 condition. May be connected to a BMS, maximum capacityGFAmps at 24VAC.

CAUTION Low Voltage terminals 3 and 4 (R), have 24VAC patdrirom the internal transformer;
do not connect power from these terminals to ahgrdierminal with the exception of
terminals 5 and 6 (LIM and T). Failure to follohese instructions may damage the unit.

Fuse (24VAC)- The Trinity Lx is equipped with a “blade styl2”’Amp fuse to protect the internal transformer.
The fuse is located within the slide-out contrahgiabox.
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Figure 3-2 All Models
Low Voltage Field Wiring

DHW Tank Room Thermostat Low Water Cut Off (LWCO)
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