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HAZARD SYMBOLS AND DEFINITIONS
Danger Sign:ndicates a hazardous situation which, if not awbjdéll
& DANGER result in serious injury or death.

\ Warning Sign: mdicates a hazardous situation which, if not awa,
A WARNING could result in serious injury or death.

Lx 600-800

& CAUTION Caution Sign plus Safety Alert Symbol: Indieata hazardous situat
which, if not avoided, could result in minor or navdte injury.

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

CAUTION

Notice Sign: Indicates a hazargo situation which, if not avoide
NOTICE could result in property damage.

A WARNING This Boiler must be installed by a licensed andne&d Heating

Technician or théVarranty is Void. Failure to properly install thi

7

unit may result in property damage, serious infjorgccupants, or possibly death.
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1.0 INTRODUCTION

IMPORTANT Boiler Applications — These instructions apply to the plumbing andngifor Trinity

Lx150-800 units operating as boilers and coversuntons that are specific to boiler
applications When units Lx200-800 are installed and operagediater heaters, refer to "Appendix C - Wdter
Heater Applications: Plumbing & Wiring Instructidns

Terminology — The following terms in the instruction manual®e aised to differentiate between which

instructions are common-to-both and which are appk-specific. The termAPPLIANCE " applies to botl

kinds of applications (boiler and water heater) endsed when conveying instructions which are como-

both The term BOILER " or "WATER HEATER " is used when conveying instructions which areliappe-
specificor specific to one or the other, but not both

Table 1-1 Instruction Manuals

: Common-to-Both Appliance-Specific
APBIEGED | HE2EIND. (Trinity Lx Series) (Application Based)
Installation églrawfrr(])(ljlz(rgr;d ggﬁ:rn ZIX Iﬁc-ationS'
Boiler Lx150-800 | and Operation . ApPp ' n/a
) Touchscreen Display Plumbing and
Instructions . o .
Instructions Wiring Instructions
Installation Appendix A - Appendix C - Water
Water .| Controller and Heating Applications:
Lx200-800 | and Operation . n/a ; -
Heater ) Touchscreen Display Plumbing and Wiring
Instructions . .
Instructions Instructions
Notes

! The conversion kit is required to convert the Aapte so it will safely operate with Propane Gasl@0¢«400).
2 Do not convert models Lx600-800 to Propane (LP)er@g with Natural Gas only.

General Installation Requirements

The installation of your NTI Trinity gas boiler musonform to the requirements of this manual, ymoal
authority, and the National Fuel Gas Code ANSI Z22&hd or CAN/CGA B149 Installation Codes. Where
required by the Authority, the installation musintarm to the standard for “Controls and Safety Desifor
Automatically Fired Boilers ANSI/ASME CSD-1.

This document pertains to the correct installagon operation of NTI Trinity boiler models Lx150x150E,
Lx200, Lx300, Lx400, Lx500, Lx600, Lx700 and Lx80Dhe instructions detailed in this document supise
any and all previous instructions provided by Nwrjtten or otherwise. Each unit is provided withrigas
manuals and a Natural to LP Conversion Kit for matlle models. Refer to notes and list of Instarcti
Manuals in Table 1-1.

& DANGER The Lx600-800 is not approved for operation witbgzme (LP Gas). Failure to comply

with these instructions will result in property dage, serious injury or death.

/i\ DANGER Rggd and understaqd this entire document pr_lordoep.ndlng' W|th the mstallaﬂop of the

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

Failure to have the boiler properly serviced argpacted on a regular basis by a qualified
service technician may result in property damaggoss injury or death.

A WARNING

User Responsibilities

This appliance may only be installed and servicga lgualified boiler installer/service techniciaRor normal
residential applications this boiler must be seaadli¢ inspected annually, by a qualified boiler téctan. Other
applications (e.g. commercial or other more stresumnditions) may require more frequent servispkction.
As the User/owner of this equipment, you are resjide for ensuring the maintenance is performethat
required intervals.

2/7
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2.0 BOILER AND HEATING SYSTEMS PIPING

The heat exchanger of the Trinity boiler is destybe attain the highest level of heat transfer inoanpact
design. To accomplish this, the heating water $lélrough a series of fin shaped tubes, designethtomize
the heat transfer area. To maintain the efficerd reliable operation of the heat exchanger, aral/oid heat
exchanger failure, it is critical to ensure theesuind guidelines in this section are followed.

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

Boiler System Preparation

Prior to connecting plumbing to the boiler, fluste tentire system to ensure it is free of sedinfam, 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 ingfi¢he piping free of any debris including constimie and
copper dust, sand and dirt.

For retrofits, all system piping including radiagpmust be cleansed of all build-up including skudad scale.

All systems, old and new, must be cleansed to renfhw, grease and carbon residue. NTI recommends
cleansing the boiler system with “Fernox F3 Clearteor retrofit applications with heavy limescaledasludge
deposits, a heavier duty cleaner may be requirdd;récommends the use of “Fernox DS-40 System @e&an
For information on performing the cleansing, folloe instructions included with the Fernox DS-4Gt8yn
Cleaner. See Table 2-1 for a list of recommendéi@ibceansing products.

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

Table 2-1 Boiler System Cleansers and Corrosion hibitors

Application Fernox Product NTI Part# | Description

Boiler Water Treatment F1 Protector 83448 Corrogitiibitor.

Cleanser for new and old syster| F3 Cleaner 83449 Removes flux, grease and carbon residue.
Cleanser for Retrofits DS-40 System Clegner83450 Removes heavy limescale and sludge depasits.
Boiler Water

Pressure -The Trinity boilers are intended solely for usepmessurized closed loop heating systems operating
with a minimum pressure of 15 PSI at the boileleduiTo obtain the minimum system design presdotaw
the piping diagrams illustrated in this section.

Oxygen Elimination - This boiler may only be installed in a pressadizlosed-loop heating system, free of air
(oxygen) and other impurities. To avoid the presesicoxygen, 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 degathe location of the primary air-removal devieguired for

the boiler. Immediately repair any leaks in thetsysplumbing to avoid the addition of make-up wateake-

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

The “Boiler Application” is not approved for ope@t in an “open system”, thus it
NOTICE cannot be used for direct potable water heatingacess heating of any kind.

Water Chemistry — The installer of the Trinity Lx boiler must cadsr the condition of the water in the heating
system. Ensure the condition of the boiler waaéis fwithin the following parameters:

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

* PH - between 7.5 and 9.5.
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Treatment - Boiler water that falls outside of the conditionstdd above must be treated with a corrosion
inhibitor. Each Trinity Lx boiler is provided witht least 1 bottle of “Fernox F1” corrosion inhdsit(Lx500-
800 comes with 2 bottles), adequate to treat a g86lkbn (100 liter) heating system to a minimumuieed
concentration of 0.5%. Systems with greater volwvilerequire more inhibitor. For information on germing

the treatment, follow the instructions included hwihe Fernox F1 Protector. See Table 2-1 for adfst
recommended boiler system cleansers and corrasidipitors.

To maintain protection, the level of corrosion itor must be monitored periodically

IMPORTANT for the correct concentration.

Anti-freeze - For systems requiring freeze protection, usg orilibited propylene glycol, specially formulated
for hydronic heating systems; use of other typeantifreeze may be harmful to the system and waldvhe
warranty. Note: the use of glycol may reduce thable output capacity of the boiler, thus requitimg unit to

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

Near Boiler Plumbing

Pressure Relief Valve -A Pressure Relief Valve is factory supplied with Eiinity Lx boilers. Models dual
certified as either boilers or water heaters inelad additional higher pressure relief valve (125¢#350PSI).
Excluding Lx150’s sold in Canada (MAWP=30PSI), TynLx boilers have a maximum allowable operating
pressure of 145PSI (Lx150, 200 & 400) or 160PSI3AX & 500-800). A pressure relief valve with a hégh
discharge pressure rating (up to the MAWP of theebomay be used as long as the relieving capasiin
excessof the maximum input capacity of the boiler. Thitows boiler installations to use either the lower
higher pressure relief valve, while water heatstdltations are required to use the higher presslied valve.

The pressure relief valve must be installed abthiker outlet and in the vertical position, as shdw Figures 2-
1(a) and (b), with the drain pipe outlet exiting thide of the pressure relief valve horizontallg atbowing
down. If using a higher pressure relief valve,lsas 125PSI, ensure the pressure gauge is sizisiplay the
higher pressure value (e.g. 160PSI pressure ga&ge). Table 2-2 for a list of pressure relief valeesl
corresponding pressure gauge sizes.

& CAUTION If installed with the incorrect orientation (horizally with drain pipe out the bottom) the
relief valve may not function properly resultinggroperty damage or personal injury.

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

i WARNING

Pressure Gauge -All Trinity Lx models come with a factory suppligeressure Gauge. Models Lx200-800,
which are dual certified as either a boiler or dev&eater, have an additional factory suppliedsuree gauge.
For boiler installations, either the lower or higlpeessure gauge may be used. For water heataliatisns, the
higher pressure gauge must be used along with dhesponding higher pressure relief valve. The qunes
gauge must be installed at the appliance’s outlet po any circulators and in the vicinity of tpeessure relief
valve. See Figures 2-1(a), (b). See Table 2-2 fmt ®f pressure gauges and corresponding presslieé valve
sizes.

Table 2-2 Corresponding Pressure Relief Valve & Ryssure Gauge Sizes

Trinity Model Application MAWP Pressure Relief Valvel Pressure Gauge
Lx150 (Canada Only) 30PSI 30PSI 30PSI
Lx150-200, Lx400 Boiler 145PS| 30PSI 30PSI
Lx300 160PSI 30PSI 30PSI
Lx500-800 160PSI 50PSI 60PSI
Lx200, Lx400 145PSI| 125PSI 160PSI
Lx300 Water Heater| 160PSI 125PS| 160PSI
Lx500-800 160PSI 150PSI 160PSI
/7
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Figure 2-1(a) Lx150 (Canadian) Figure 2-1(b) Lx150-400
Near Boiler Piping Near Boiler Piping

To Boiler and
system plumbing.
Refer to piping
diagrams.

Inlet

I ———

Pressure Relief

s

To Boiler and N
system plumbing.
Refer to piping
diagrams.

| Inlet

Pressure Relief

Valve discharge Valve discharge

to floor drain.

To Boiler and l
system plumbing.
Refer to piping @&

diagrams.

Mandatory Safety

Flow Switch

Pressure Relief Valve

Pressure Gauge

to floor drain

Figure 2-1(c) Lx500-800
Near Boiler Piping

T Outlet

Inlet =

Pressure Relief
Valve discharge
to floor drain
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Flow Switch / Low Water Cutoff — Trinity Lx150-400 boilers are not provided wah.WCO or Flow Switch.
Check with your local authorities for the requirertgeof these devices prior to installing the boiléra Flow
Switch is installed it must be located in seriethvihe boiler and in accordance with the instrudiprovided
with the flow switch. Install the flow switch in Bdiameter line for model Lx200 and a 1-1/4” diaereine for
model Lx300-400 at the appliance outltter the flow switch, increaspipe diameter to the size specified in
Tables 2-4 or 2-5 if required. Refer to Sectionf8rOnstructions on wiring the safety flow switch.

NOTICE When external safety devices are used, such as@Q,Wlow Switch, or a Temperature
Limiting Switch, they must be wired as per the nastions provided in this manual.
Refer to Section 3.0 for instructions on wiring gadety flow switch or low water cutoff.

NOTICE Unlike most Trinity boilers, commercial models LX%800, come equipped with a

factory installed flow switch installed in a 2" dieter line. The flow switch is pre-
plumbed with a Nema 4 rated enclosure and prewiradiquid-tight conduit. According to ASME CSD-4,
flow switch must be used in lieu of a Low Water @ff (LWCO) for a water tube boiler. See Checkfist
Boiler InstallationsTable 11-1, Trinity Lx Installation and Operation Manual.

Boiler System Plumbing

The Trinity Lx boiler uses a low mass heat excharigat requires a minimum rate of forced water wation
any time the burner is operating (See Table 2-4rfmimum flow rates). To ensure the minimum floste is
attained, the boiler must be installed in a “Prigi@econdary” plumbing configuration utilizing “Clely Spaced
Tees” to de-couple the Boiler-Primary loop from tBgstem-Secondary loop(s) (see Figures 2-2 andd2-3
examples). As well as a Primary/Secondary Loop i@ardition utilizing closely spaced tees, a propeérstalled
system will as a minimum include the major compasém Table 2-3.

Table 2-3 System Major Component Checklist
Factory Supplied Components | Field Supplied Components

O Pressure Relief Valve O Boiler Loop Circulator (Pump B in Figure 2-2 or Pui@ in Figure 2-3)

O Pressure Gaude O DHW Loop Circulator (Pump A in Figure 2-2 and Figu-3, for applications
utilizing Indirect Fired Water Heater only)

O Flow Switch (Lx500-800 only) | O Central Heat (CH) Loop Circulator(s)
(CH Circulator - Pump C in Figure 2-2; Zone Cirdols in Figure 2-3)

O Central Air Removal Devices (i.e. Micro BubblerAir-Scoop)
O Pressure Regulating “Fill Valve”

O Backflow Preventor

O Expansion Tank

Notes:
! Refer to Table 2-2 for a list of Correspondindi&evalve and Pressure Gauge sizes for applicatudels.

Circulating Pumps — Trinity Lx150-400 boilers are equipped with thr&20VAC pump outputs, while the
Lx500-800 is equipped with 3 pump contacts (relays)

1. PUMP A “DHW Pump” - operates during a Domestic M¢dter demand

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

3. PUMPC *“CHPump” - operates during a Central Hemhand (CH1 or CH2)

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

NOTICE Circulators responsible for forcing the water floate through the boiler must be sized
according to Table 2-4, see Figures 2-2 and 2-8 étaiils.

A WARNING Failure to ensure the minimum water flow rate tigtothe boiler when the burner is on
will not only reduce the operating efficiency okthoiler, but may also cause premature
failure, overheating and void the warranty. Faltw follow instructions may result in fire, propedamage,
serious injury or death.

[
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Table 2-4 Minimum Circulator and Pipe Sizes

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

150 8'at 7 GPM 1" 6 45°F PL-30 UP 26-64 0011 Astro 50
150E | 4'at7 GPM 1" 6 45°F PL-30 UP 26-64 0011 Astro 30
200 | 7'at10 GPM| 1-1/4' 8 45°F PL-36 UP 26-99 0011 Astro 50
300 | 7'at14 GPM| 1-1/4' 11 45°F PL-36 UP 26-99 oo11! E7
400 | 10'at20 GPM 1-1/2' 16 45°F PL-36 UP 26-99 oo11! E8
500 | 12'at25 GPM 2" 20 45°F PL-36% | UP 26-116 | 2400-20"* E8!
600 | 10'at 30 GPM 2" 24 45°F PL-55° | UPS 32-160| 2400-45 E15"
700 | 9'at35GPM 2" 28 45°F PL-55° | UP 43-11G | 2400-45* E15*
800 | 11'at 40 GPM 2" 32 45°F PL-55° | UP 43-11G | 2400-45° E15!

Notes:

NOT recommended for DHW indirect circulator whestalled as per Figure 2-3, recommend higher lc@adlator.
Grundfos UPS 32-160 can be considered in platéPo#3-110.

Taco 2400-40 NOT recommended.

Taco 2400-60 NOT recommended.

B&G PL-75 and PL-130 NOT recommended.

a b W N P

Air Removal — The boiler and system plumbing layout must bafigared to promote the removal of air from
the water. Air vents and bleeders must be streadigiplaced throughout the system to aid in pugdime air
from the system during commissioning of the boil@ihe system must also employ the use of a stcathgi
located air removal device, such as an air scoopicio-bubbler, designed to remove the air fromlager as it
flows through the system.

NOTICE Follow the installation instructions included withe air removal device when placing it
in the system; air removal devices generally woeltdy when placed higher in the
system. Always locate air removal devices in suafahe system that have a guaranteed positivaspre, 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, evethéf air makes it back to the boiler. A stratelyclmcated
air removal device must be installed in the system.

Expansion Tank— The expansion tank must be sized in accordaribetlve water volume of the system as well
as the firing rate of the appliance. It is impattéo locate the expansion tank, and make-up wdlteon the
inlet side of any circulator in the system, as daén will guarantee the lowest pressure in theesystill be at
least equal to the tank and make-up water pres&ee.examples in Figures 2-2 and 2-3.

& Ensure the expansion tank cannot become isolabed thie 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 betwenocation of the “Closely Spaced
Tees” and the expansion tank; see Figures 2-2 &hd 2

Indirect Fired Water Heater — When installed as per Figure 2-3, the indirgetifwater heater is in series with
the boiler during a demand for DHW. Therefore whising this configuration it is important to useladirect
Fired Water Heater that has minimal head loss.iréntlfired water heater head loss must not extbede
specified in Table 2-5, when installed as per FBgRH3.
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Table 2-5 Maximum Indirect Fired Water Heater Head Loss (Boiler Side) at Minimum Flow

Lx150 10’ at 6 GPM Lx500 18" at 20 GPM
Lx150E 14’ at 6 GPM Lx600 18’ at 24 GPM
Lx200 14’ at 8 GPM Lx700 15" at 28 GPM
Lx300 12’ at 11 GPM Lx800 12" at 32 GPM
Lx400 9" at 16 GPM

Stand Alone Boiler Applications

Single or stand alone boilers have the option of wating inputs. On a central heat call, input @Hdsed as a
lone input or as the high temperature input in al dheating temperature system. CHL1 is considereditical”
central heat call and has priority in a dual heatemperature system. The second central heat (@) is
used as a low temperature input in a dual heagngpérature system. Figures 2-2 and 2-3 are exangple
plumbing configurations for stand alone boilersgsa single system circulator and multiple systécutators,
respectively. Figure 2-3 also illustrates an ol®second /low temperature heating zone.

Figure 2-2: Single System Circulator Configuration- Often used in applications zoned with “Zone Valve
During a demand for central heat, the boiler ereggthe System Circulator via the Central Heatig)(pump
output (PUMP C). The System Circulator must bedsizeprovide adequate circulation throughout thating
system. During a Domestic Hot Water (DHW) demahd, boiler de-energizes the System Circulator (PUMP
C) and energizes the DHW Circulator (Pump A). Witts configuration the Boiler Circulator is the yidump
that causes flow through the boiler and it is pededuring any demand via the boiler pump output\iPLB).
This circulator must be sized according to Table 2-

The piping configuration described above requines@entral Heating system and DHW
system to be de-coupled from the “Primary Loop” aliasely 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 ofteeck valve located at each circulator. During atreg¢ieating
demand the boiler energizes the Central Heat Gitculvia the Central Heat pump out (PUMP C). Dgiran
Domestic Hot Water (DHW) demand, the boiler de-gizexs PUMP C and energizes the DHW Circulator
(Pump A). Both Pump A and C, used in this confagion, are responsible for water flow through tbéds and
must be sized according to Table 2-4. Pump ouRIUMP B is not used in this configuration.

NOTICE Figures 2-2 and 2-3 illustrate typical piping sys¢e These piping schematics do not
illustrate all of the required concepts and compbsierequired to have a proper
installation. Concepts not shown include: prevantf thermal-siphoning (heat traps), isolationveal drain
and purge valves, etc. It is the responsibilityhaf installing contractor and system designereterinine which
system best meets the need of the installatiort@ednsider all aspects of a proper system des@pntractor
modifications to these instructions may be requibeded upon existing piping and system design.
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Figure 2-2 All Models

Stand Alone Boiler Plumbing Primary/Secondary Loop
(Single System Circulator Configuration)
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Figure 2-3 All Models
Stand Alone Boiler Plumbing Primary/Secondary Loop
(Multiple System Circulator Configuration)
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Multiple Boiler Applications

The Lx controller has the internal capaditystage or Lead-Lag up to 8 boilers configure@ icascade. This
Lead-Lag capability allows a designated “Masterildioto communicate with and effectively controlcha
boiler in a multiple boiler system. This functiamaccomplished by “Daisy Chaining” a 3-wire cabktween
each of the boilers and enabling the Master pammietthe boiler of your choice. The boiler wittetMaster
parameter enabled becomes the single point of coftaCentral Heating and Outdoor Reset set-pastavell

as system control wiring such as the Thermostatadénand Outdoor and System Water Temperature. See
section on Low Voltage Connections for wiring amhizol set-up details. Figures 2-4 and 2-5 are @tasnof
multiple boiler plumbing configurations illustragirsmall and large DHW applications.

IMPORTANT Modbus Address —Each boiler in a cascade arrangment (lead-lag} e a unique
modbus address between 1 and 8, inclusive. Foilatktiastructions on how to set the
modbus address for each Lx controller, refer tast&wy Identification & Access” in Appendix A.

Figure 2-4: Multiple Boiler Applications with Small DHW Requirements— Used in applications where the
DHW load can be satisfied by a single boiler. Histexample, Boiler 1 provides DHW priority over r@el
Heating, while Boilers 2 and 3 provide Central hggaonly; furthermore, the DHW demand to Boilerdmes
directly from the Aquastat of the Indirect Fired ¥#aHeater.

Figure 2-5: Multiple Boiler Applications with Large DHW Requirements— Used in applications where the
DHW load is too large to be satisfied by a singbddy. In this example, Boilers 1 and 2 provide \WHbriority
over Central Heating, while Boiler 3 provides Cahtdeating only. In contrast to small DHW requiemnts, the
Aquastat(s) of the Indirect Water Heater(s) is usegictivate the main DHW pump and a relay is usedgger
individual contacts for the DHW inputs of Boilersafid 2. Refer to Figure 3-3 for relay wiring dedail

During a Lead-Lag Central Heat demand [CH2 (LL}e tMaster communicates the call to the applicable
boiler(s); boilers attempting to satisfy the Cehtreeat demand will energize their local pump cotgaB
(Boiler) and C (Central Heat). Boilers not respblesfor heating DHW use pump contact B for corlingl their
local Central Heat Pump (see Boilers 2 and 3 iuféi-4). Boilers responsible for heating DHW psenp
contact C for controlling the local Central Heainifu(see Boilers 1 and 2 in Figure 2-5). A boilezeiging a
local DHW demand will turn off pump contact C foe@ral Heat and will activate pump contact A for WH
thus providing DHW priority.

NOTICE With the exception of the Main System circulatorFigures 2-4 and 2-5 and the Main
DHW circulator in Figure 2-5, all circulators musg sized according to Table 2-4.

System Circulator - The installer can designate one of the boilpreferably one not responsible for DHW
heating, to control the operation of the Systent@ator. Via the user interface, under “Pump Cgunfation”
and “Central Heat Pump”, check the box labeled “fiseLead Lag Master demand”. This forces the lloca
pump output C to activate when the Master getsaalileag Central Heat demand [(CH2 (LL)]. Pump ottpu
can then be used to power the System Circulatane © the large load of a typical system circulatbrs
recommended that a 120VAC isolation relay be usstead of powering the system circulator direcitynf
pump output C (i.e. pump output C is limited to @@s or 1/6hp).

Table 2-6 Minimum Pipe Sizes for Multiple Boiler Applications

#of | Lx150/150E Lx200 Lx300 Lx400 Lx500 Lx600 Lx700 Lx800
Units Pipe Size | Pipe Size | Pipe Size | Pipe Size | Pipe Size | Pipe Size | Pipe Size Pipe Size

2 1-1/2" 2" 2" 2-1/2" 2-1/2" 3" 3" 3"

3 2" 2" 2-1/2" 3" 3" 3" 4 4"

4 2" 2-1/2" 2-1/2" 3 4" 4" 4 4

5 2-1/2" 2-1/2" 3" 4 4" 4 4 5

6 2-1/2" 3" 3" 4" 4" 4 5” 5

7 2-1/2" 3" 4" 4" 4" 5” 5” 5

8 2-1/2" 3" 4" 4 5" 5” 5” 5
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Figure 2-4 All Models
Multiple Boiler Lead-Lag Plumbing Configuration

(Small DHW Requirements)
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Boiler Applications

Figure 2-5 All Models
Multiple Boiler Lead-Lag Plumbing Configuration

(Large DHW Requirements)
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3.0 FIELD WIRING

All wiring must be in accordance with the Canadidectrical code, CSA C22.2 and any applicable |ccales.
Ensure that the wiring complies with this manudieboiler must be electrically grounded in accocgawith
the National Electrical Code ANSI/NFPA 70, locatles, and/or the Canadian Electrical Code CSA C22.1.

A WARNING Avoid Shocks- To Avoid Electrical Shock, turn off electricabwer to the boiler prior to
opening any electrical box within the unit. Enstine power remains off while any
wiring connections are being made. Failure toofelthese instructions may result in component fajlgerious
injury or death.

Field Wiring - Wire grommets must be used to secure wiring@medent chafing when
passing wiring through the cabinet wall. Failuréditow instructions may damage unit.

CAUTION

Line Voltage Connections

Electrical rating for the Trinity Lx is 120ML Phasé60 Hz/12A. The Trinity Lx line voltage junction box is
located in the lower right corner of the boiler iceh on models Lx150-200 and can be accessed byviagithe
front door of the boiler, followed by the removdltbe line voltage junction box cover. On Lx400amets, the
line voltage junction box is located at the toghed boiler cabinet on the right hand side and @aadressed by
removing the top front cover of the boiler. On LRS8O0 models, the line voltage junction box is tedaat the
back of the boiler cabinet on the power switch skRemove the top back cover of the boiler to actdesshree
holes / knockouts needed for routing field wiringtoi the line voltage junction box. Line voltage Idie
connections are to be installed in accordance Righres 3-1(a),(b) and Tables 3-1(a),(b) respelstive

Fuses (120VAC)- The Trinity Lx is equipped with either one oratw Amp fuses to protect 120VAC system
components. The fast-acting fuses are locatedh@rfront of the control panel box and can be easilyessed
from the outside of the control panel.

Lx150-400 Control Panel:

» Fuse A: Protects the blower, spark generator aldPPB output circuits.
* Fuse B: Protects PUMP A and PUMP C output circuits.

Lx500-800 Control Panel:

* Fuse A: Protects the 120VAC circuits within the lggopce.

Pump Relays (Lx500-800)- In lieu of the 120VAC pump outputs, the Lx50®08idicorporates three non-
powered isolation relay contacts for switching higpacity pumps. Contact Secondary Maximum ratig i
1.5HP @ 120V, 3.0HP @ 240V, or 30A. Refer to Figss&(b) for Field Wiring requirements.

N WARNING Wire Protection - When passing any wiring through the cabinet le# boiler, the
' installer must use wire grommets suitable for seguthe wiring and preventing chafing.
Failure to follow instructions may result in comjean failure, serious injury or death.

N WARNING Power Supply- The Trinity Lx is designed to be powered usingjrgle phase 120VAC
S power supply that is fused (or protected via autiroreaker) to allow a maximum of 15
Amps. Failure to follow instructions may resultaomponent failure, serious injury or death.

‘& CAUTION Labeling - Label all wires prior to disconnecting them wtearvicing controls. Wiring
errors can cause improper and dangerous oper&t@lure to follow instructions may
result in property damage or personal injury.

CAUTION Continuity - B_efore connecting the line voltage wiring, penﬁoa continuity check
between all wires and ground to make sure thaethee no electrical leaks that could
blow a fuse or damage electrical components. Alsxrk the polarity of the line and neutral wirésne must
measure 120VAC to ground; neutral must measure Zeadure to follow instructions may damage thé.un

NOTICE Max Load - Circulator outputs (PUMP A, B, C) are each limitto operating a circulator
with a maximum current load of 3 Amps or a maximui® hp motor. See Table 3-1.

12
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Figure 3-1(a) Lx150-400 Models
Line Voltage Field Wiring
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Table 3-1(a) Line Voltage Field Connections (Lx150-400)

Connection | Location Description
L1 1 Location for connecting line voltage of the powepgly. Note; most installation codes
(120VAC) require the installation of a service switch todkéine voltage to the appliance.
PUMP A 2 120VAC output to the DHW circulator; powered duraglemand for DHW.
120VAC output to the Boiler circulator; powered ithgr all demands; DHW, local Centra
PUMP B 3 Heat (CH1) and Lead-Lag Central Heat [CH2 (LL)hi§output is not used for all

plumbing configurations, see Section 2.0.
120VAC output to the Central Heating circulatorwgoed during a demand for local

FEIAE(G 4 Central Heat (CH1) or Lead-Lag Central Heat [CHR){L
L2 > Location for connecting neutral of the power supgahgl all circulators
(Neutral) 6 '
7
Ground Location for connecting earth ground and for grangaill of the circulators.
8
No Conn. 9 This terminal is used only for factory wiring, dotradd or remove wires from this

location.

15
[



Trinity Lx | Plumbing and Wiring Instructions Boiler Applications

Figure 3-1(b) Lx500-800 Model
Line Voltage Field Wiring
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Table 3-1(b) Line Voltage Field Connections (Lx500-800)

Connection | Location Description
Location for connecting line voltage of the powepgly. Note, most installation codes
L1 (120VAC) 1 ) . ; ; : : i
require the installation of a service switch toakéne voltage to the appliance.
L2 . :
(Neutral) 2 Location for connecting neutral of the power supply
Ground 3 Location for connecting earth ground.
PUMP A 4 Dry Contacts for DHW circulator; Coil A powered thg a demand for DHW, closing
o] Pump A relay contacts.
o 2 5
- O
q;’ g 6 Dry Contacts for Boiler circulator; Coil B powerddring all demands; DHW, local
& 8 PUMP B Central Heat (CH1) and Lead-Lag Central Heat [CH2]( closing Pump B relay
cr':> > 7 contacts. This output is not used for all plumbdogfigurations, see Section 2.0.
Z 0O
PUMP C 8 Dry Contacts for Central Heating circulator; Coip@wered during a demand for local
9 Central Heat (CH1) or Lead-Lag Central Heat [CHR){lclosing Pump C relay contacts.
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Low Voltage Connections

The Trinity Lx low voltage junction box is locatédl the lower left corner of the boiler cabinet ox150-200
models and can be accessed by removing the framtaddhe boiler, followed by the removal of thevieoltage

junction box cover.

cabinet on the left hand side and can be accesseshibving the top front cover of the boiler. On500-800
models, the low voltage junction box is locatedttet back of the boiler cabinet and can be accebged
removing the top back cover of the boiler. EacHdvas provided with one hole and two knockouts rauting
field wiring into the low voltage junction box. lovoltage field connections identified in Table @&g(b) are
to be read in conjunction with Figure 3-2 for stadne boiler applications and Figures 3-3 andf@r4nultiple
boiler applications.

On Lx300-400 models, the loaltage junction box is located at the top of thédvo

Two Central Heat Inputs - The Trinity Lx series has the capability of modirgtto two separate central heat

demand calls using connection terminals CH1 (foymal™) and CH2 (LL).

“local” call; therefore, it has priority over CHERL().
Table 3-2(a) Low Voltage Field Connections (Lx15@00)

CH1 is considered to be the

=

Connection | Location Description
COM 1 24VAC Common — Neutral for the 24VAC power supply from the leoil COM can bg
(24VAC) used in conjunction with terminal R to provide avygo source for a digital thermostat.
|(Q24VAC) 2 24VAC Hot - Power supply for inputs LIM, CH1, and CH2 (LL).
External Limit — Input requiring 24VAC from terminal R to perrtfiie burner to operate.
Comes factory equipped with a jumper to the R teami For installations requiring the
LIM 4 use of an additional safety switch, such as a LWEI®w Switch, or auxiliary temperature
limit, remove the factory installed jumper and alkthe normally open isolated contacts|of
the additional limit in its place.
Local Central Heat Demand— Input requiring 24VAC from terminal R to initiate
CH1 5 “local” CH call. Switch is made using an isolateud switch (dry contact) via thermostat,
zone controller or other device. Typically usedths lone heat input or as the high
temperature input in dual CH temperature systems.
Lead-Lag Central Heat Demand- Input requiring 24VAC from terminal R to initiate |a
CH2 (LL) 6 ‘lead-lag” CH call. Switch is made using an isethtend switch (dry contact) via
thermostat, zone controller or other device. Tyibjoased as a lead-lag input for cascaded
boilers or as the low temperature input in dualt€mMperature systems.
DHW Tank Demand — Input requiring closure of terminals 7 and 10 tibiate a demand
DHW 7 for DHW. Switch made via isolated end switch (dpntact) from a thermostat (aquastat)
located in an Indirect Fired Water Heater.
_|lop Outdoor Temperature Sensor— A wall mountable OD Sensor is included with egch
2 | SENSOR 8 boiler. When connected to terminals 8 and 10, tbetrol will indicate the outdoof
S temperature and adjust the boiler temperatureast guring a Central Heat demand.
n System Water Temperature— A strap-on System Sensor is included with eachebail
SYSTEM 9 When connected to terminals 9 and 10, the contiblindicate a Lead-Lag Temperature
and adjust the boiler temperature set point dugil@entral Heat demand.
gléNMSOR 10 System Common-Common port for field inputs DHW, OD Sensor andt€gsSensor.

11 External Modulation Control — Using a 4-20mA signal, an external control carubed
4-20mA to directly modulate the burner firing rate or adjthe active set point. This can be useful
” 12 for applications using external staging control8ailding Automation Systems.

S | DATA + 13 , , _

b= Remote Display— Terminals 13 through 16 can be used to connect@nseuser interface
g 12vDC 14 remotely.

E COM 15 Lead-Lag — Terminals 13, 15 and 16 can be "daisy-chained" wdtipte boilers (up to 8

g total) for the purpose of staging.

O | DATA - 16

ALARM 17 Normally Open Alarm Contacts — Contacts close during a lockout or other alarm

18 condition. May be connected to a BMS, maximumac#ty of 0.63Amps at 24VAC.

/7
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Table 3-2(b) Low Voltage Field Connections (Lx50800)

Connection | Location Description
COM (24VAC) 1 24VAC Common — Neutral for the 24VAC power supply from the leoil COM can be
used in conjunction with terminal R to provide aygo source for a digital thermostat.
R1/R2 (24VAC) 2 24VAC Hot - Power supply for inputs EXT. LIM, CH1, and CHA§.
External Limit — Input requiring 24VAC from terminals R1/R2 torpet the burner tg
operate. Comes factory equipped with a jumperh® R2 terminal. For installations
EXT. LIM 4 requiring the use of an additional safety switalghsas a LWCO or auxiliary temperature
: limit, remove the factory installed jumper and aisthe normally open isolated contacts|of
the field supplied additional limit in place of jyp@r. Flow Switch factory installed and
prewired in series with EXT LIM jumper.
5 Gas Low Pressure Switch (Optional)- Comes factory equipped with a jumper. For
GAS LO PR applications requiring a Low Gas Pressure Switelmave jumper and connect normally
' 6 open isolated contacts of the Gas Low PressurecBwliwitch must be installed external|to
unit (24VAC circuit). For preapproved High Gas Buge Switch, see Note 1 below.
Auxiliary Proof — Comes factory equipped with a jumper. For appboa using Indoor
AUX. PROOF Combustion Air, remove jumper and replace withdislpplied end switch incorporated
with motorized damper/louver control.
Local Central Heat Demand— Input requiring 24VAC from terminal R to initiate
CH1 9 “local” CH call. Switch is made using an isolattd switch (dry contact) via thermostat,
zone controller or other device. Typically usedths lone heat input or as the high
temperature input in dual CH temperature systems.
Lead-Lag Central Heat Demand- Input requiring 24VAC from terminal R to initiate |a
CH2 (LL) 10 “lead-lag” CH call. Switch is made using an isethtend switch (dry contact) via
thermostat, zone controller or other device. Tyipjaased as a lead-lag input for cascaded
boilers or as the low temperature input in dualt€mMperature systems.
DHW Tank Demand — Input requiring closure of terminals 11 and l4ritiate a demand
DHW 11 for DHW. Switch made via isolated end switch (dontact) from a thermostat (aguastat)
located in an Indirect Fired Water Heater.
Outdoor Temperature Sensor— A wall mountable OD Sensor is included with egch
boiler. When connected to terminals 12 and 14, dbetrol will indicate the outdoor
temperature and adjust the boiler temperatureast guring a Central Heat demand.
0D/ SYS [SeeNOTICE regarding Lx500-800 Only - Outdoor Sensor]
§) SENSOR 12 System Water Temperature— A strap-on System Sensor is included with eachebail
S When connected to terminals 12 and 14, the comtilbindicate a Lead-Lag temperature.
) By default, the System Sensor becomes the Modulédensor for a CH2 (LL) demand.
Only used for multiple boiler applicationfSee NOTICE regarding Lx500-800 Only |-
System Sensor Also see "Sensor Configuration"gpehdix A]
Time of Day (Night Time Setback)— Input requiring closure of terminals 13 and &4 t
TOD 13 initiate TOD setback setting. Switch is made usamgisolated end switch (dry contact)
using a timer, BAS or other device. [TOD applicatdl@nd available on Lx500-800 only]
EETASOR 14 System Common-Common port for field inputs DHW, OD Sensor andt&gsSensor.
15 External Modulation Control — Using a 4-20mA signal, an external control carubed
4-20mA (- / +) to directly modulate the burner firing rate or adjthe active set point. This can be useful
16 for applications using external staging control8ailding Automation Systems.
S | DATA + 17
= Remote Display— Terminals 17 through 20 can be used to connect@nseuser interface
g 12vDC 18 remotely.
E COM 19 Lead-Lag — Terminals 17, 19 and 20 can be "daisy-chained" titipte boilers (up to §
g total) for the purpose of staging.
O | DATA - 20
ALARM (A&B) 21 Normally Open Alarm Contacts — Contacts close during a lockout or other alarm
22 condition. May be connected to a BMS, maximumac#ty of 0.63Amps at 24VAC.
Notes
! For applications requiring a High Gas PressurétcBwsee supplemental instructions included wiffil Migh Gas
Pressure Switch Kit, P/N 84094. Note that thithesonly High Gas Pressure Switch that has be¢edt@gth the unit
and preapproved for field installation within thepiance cabinet.

18
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Local Central Heat Input (CH1) - Terminal CH1 (formally "T") is used for a lonedting input on a stand-
alone boiler or as the high temperature input feystem with dual central heat temperatutsample: If there
is a call for central heat on CH1 and a second ¢edabn CH2 (LL), the boiler will respond to CHRL() once
the CH1 call is finished. See Figure 3-2 for lovitage field wiring schematic.

Lead-Lag Central Heat Input [CH2 (LL)] - Terminal CH2 (LL) is used in lead-lag applicasoas the central
heat call for cascading boilers or as the low tenampee input (i.e. in-floor radiant) for systemshwdual central
heat temperatureExample: In a lead-lag configuration, only one boiler isidmated (enabled) as the "Master".
The "Master" knows which slave boiler(s) are tenapity "on leave" with a local call; consequentliywiill send
the lead-lag call to the next available cascaddléh&ee Figure 3-4 for low voltage field wiringhematic.

IMPORTANT CH2 (LL) Input - To use CH2 (LL) for staging or as a second cetgal input, Master
enable must be set to “Enabled”. See "Lead Lag éM@dnfiguration” in Appendix A.

Modbus Address -If lead-lagging multiple boilers, each controlefModbus Address

IMPORTANT must be set to a unique value (1 through 8). Sgstém ID & Access" in Appendix A.

System Sensor A factory supplied strap-on pipe sensor, includdtth each boiler, that can be installed on the
system return (recommended) or system supply (atime) to provide an indication of the actual eyst
temperature. The System Sensor is the default Mtdul Sensor for a CH2 (LL) demand and can be asdble
Modulation Sensor for a CH1 demand (Lx150-400 arhge Table 3-3, Note 2 for Lx500-800 function.

&CAUTION System Sensor- Strap-on sensors typically register a lower thactual water
temperature in the pipe. To offset this, the martuf@r recommends reducing the

maximum CH set point by 10-15 degrees and insgatiound the installed System Sensor. Failure ltowo

these instructions will result in higher than aipiated water temperatures, personal injury or systamage.

NOTICE Lx500-800 Only- System Sensor Connect sensor to a designated "Master" (enabled
boiler. Change "Outdoor Temperature Source" to UNE{GURED.See Table 3-2(b).

NOTICE Lx500-800 Only - Outdoor Sensor: Do not connect the OD sensor to a designated
"Master" (enabled) boiler; instead connect it twoa-Master boiler (w/ Master disabled).

Modulation Sensor- The temperature sensor used for modulating dflertfiring rate; the controller attempts to
make the temperature sensed at'ihedulation Sensoréqual to the programmed set point. See Table 3-3.

& CAUTION Modulation Method - _If modulating to return temperature via the tntg System
Sensor, lower the maximum CH set point by 20 degte@revent temperature overshoot
and/or damage to the unit. Failure to follow thesgructions will result in higher than anticipatederating
temperatures possibly resulting in personal inprgystem damage.

Table 3-3 Modulation Sensor Settings

Demand Call Application Factory Default Alternative Sensor | LL Master Configuration
DHW demand DHW Outlet Sensor Inlet Sensor n/a
CH1 demand Local Outlet Sensor Inlet or Systent n/a

Lead-Lag or Second

CH2 (LL) demand Central Heat Input

System Sensor Outlet Sensor Enabled

Notes:
1 On multiple boiler applications using Lead-Lad{Z(LL) input], only the designated Master shall"Master enabled"
2 For Lx500-800 only, the System Sensor cannotseel fior CH1 demand.

Warm Weather Shutdown (WWSD) -When enabled, the control will prevent CH operatidren the Outdoor
Temperature (ODT) goes above the WWSD setpoint. TOWWSD=WWSD ON]. CH operation is permitted
once the Outdoor Temperature drops below the WW&poit by 4F [ODT<(WWSD- 4°F) = WWSD OFF].

CAUTION Low Voltage Terminals- Terminals 2 and 3 (R) have 24VAC potential from ititernal
transformer. Do not connect power from these teatsito any other terminal other than
terminals 4, 5 and 6 [LIM, CH1, and CH2 (LL)]. Rai# to follow these instructions may damage thé uni

Fuse (24VAC)- Trinity Lx150-400 models are equipped with adi style” 2 Amp
NOTICE fuse to protect the internal transformer locatettiwithe slide-out control panel box. -
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Figure 3-2 All Models (Lx150-400 shown)

Low Voltage Field Wiring
(Stand Alone Boiler Configuration)
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Figure 3-3 All Models (Lx150-400 shown)
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Low Voltage Field Wiring

Figure 3-4 All Models (Lx150-400 shown)
(Multiple Boiler Lead-Lag Configuration

Trinity Lx | Plumbing and Wiring Instructions
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