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TRIN & STOR

© Lx 200-800

HAZARD SYMBOLS AND DEFINITIONS

& DANGER Danger Sign:ndicates a hazardous situation which, if not awbjdéll

result in serious injury or death.

7N Warning Sign: mdicates a hazardous situation which, if not awb,
A WARNING could result in serious injury or death.

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

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

CAUTION

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

A WARNING This Water Heater must be installed by a licensetlteained Heating

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

Trinity Lx200-800 units operating as water heatansl covers instructions that
specific to water heater applicationg/hen these units are installed and operatedoasier, and not used fqg
direct fired potable or process water heating,rrefe'/Appendix B - Boiler Applications: Plumbing &/iring
Instructions”. See Table 1-1 for a list of Apptioa Manuals.

Terminology — The following terms in the instruction manuale aised to differentiate between wh

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 comito-

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

IMPORTANT Water Heater Applications — These instructions apply to plumbing and ermfgie

=

: Common-to-Both Appliance-Specific
AEBlEnes | el (Trinity Lx Series) (Application Based)
Installation Appendix A - Appendix B - _
. .| Controller and Boiler Applications:
Boiler Lx150-800 | and Operation . X n/a
) Touchscreen Display Plumbing and
Instructions . - .
Instructions Wiring Instructions
: Appendix A - Appendix C - Water
Installation . L
Water i .| Controller and Heating Applications:
Heater Lx200-300 REuS Cjpeeiizr Touchscreen Display e Plumbing and Wiring
Instructions . .
Instructions Instructions
Notes

! The conversion kit is required to convert the Aaplie so it will safely operate with Propane Gasl0¢400).
2 Do not convert the Lx600-800 to Propane (LP). Oevath Natural Gas only.

General Installation Requirements
The installation of your NTI Trinity gas water heaimust conform to the requirements of this manyailir

local authority, and the National Fuel Gas Code AX323.1 and or CAN/CGA B149 Installation Codes.

Where required by the Authority, the installationshconform to the standard for “Controls and Salivices
for Automatically Fired Boilers ANSI/ASME CSD-1.

This document pertains to the correct installa@owl operation of NTI Trinity water heaters modei2@0,

Lx300, Lx400, Lx500, Lx600, Lx700 and Lx800. Thestiructions detailed in this document supersedeaaiay

all previous instructions provided by NTI, written otherwise. Each unit is provided with variousnonals and
a Natural to LP Conversion Kit for applicable madeee notes and list of Instruction Manuals inl@dk1.

Gas). Failure to comply with instructions will rétsim damage, serious injury or death.

installation of the Trinity Lx water heater. Fa#uto follow the instructions outlined i
this document will result in property damage, sasimjury or death.

& DANGER Be Informed - Read_ gnd understand this entire document pgnmmcbcgedmg WI.th thg

/i\. DANGER Natural C_Bas Only - The ITx6_00-800_are not approved for ope_ratlom_vﬁropane (LP

n

WARNING Service- Failure to have the water heater properly sergied inspect on a regular basis
: by a qualified service technician may result ingaty damage, serious injury or death.

& CAUTION Intended Use- This appliance is not intended to convey or disgewater for human
consumption such as drinking or cooking.
2/7



Water Heater Applications Plumbing and Wiring Instructions | Trinity Lx

Mandatory Wall Mounting Protection

N WARNING The following is to be read in conjunction with twall mounting installation instructions
S in Section 3.0 of "Installation and Operation Instions For Trinity Lx Series". Failure to
follow these instructions may result in propertyrndae, serious injury or death.

The Trinity Lx requires zero clearance to combustilvalls; however, code requires all wall mounted
instantaneous water heaters be provided with daitaetection extending the full length and widftthee water
heater. This is simply because the heat exchamsgsurrounded by air, rather than water, which eapdbe
burner flame to the surrounding air in the comlmustchamber. Check with local authorities regarding
acceptable protection materials.

General Water Treatment

Prior to connecting plumbing to the water heatleisif the entire system to ensure it is free ofreedt, flux,
solder, scale, debris or other impurities that lbayharmful to the system and water heater. Tox@nvgcals,
such as used for boiler treatment, shall not ediiced into the potable water system.

Potable Water Systems

This water heater is suitable for water (potabkegting and space heating. The water heater caorifigared

for “water (potable) heating only” or “combinatigpace heating” and is subject to the following rexjuents:

1) Piping and components connected to the wateehéar use with water (potable) heating or combora
space heating applications shall be suitable ferwith potable water.

2) Toxic chemicals, such as used for boiler treatirghall not be introduced into the potable waystem.

3) This water heater which will be used to suppyaple water shall not be connected to any heaystem or
component(s) previously used with a non-potableemnagating appliance.

4) When the system requires water for space heatirtgmperatures higher than required for othes,use
means such as a mixing valve shall be installe@nper the water for those uses in order to redua&l
hazard potential. These instructions shall inclaigéping diagram(s) for a typical installation.

Definitions of Potable Water Systems

Each potable water system described below is medw used with a storage tank (refer to Table: 1-1)

» Water (Potable) Heating Only - refers to an open potable water system dedidatguioviding domestic
hot water and is not intended for space heating.

» Combination Space Heating- refers to an open potable water system wheraltimeestic hot water and
heating system water are drawn from the same stdeank. Heat exchange typically takes place intater
heater and there is no separation or differenhabetween water used for domestic hot water andnuesied
for space heating.

» Storage Tank (Vessel} refers to a tank used to store hot water thaeeted indirectly by a water heater
external to the tank or a container provided foragge of hot water under pressure.

Users Responsibility -This appliance may only be installed and servicgdabqualified installer/service
technician. For normal residential applications tvater heater must be serviced/inspected annuaylya
qualified heating technician. Other applicationthwnore strenuous conditions, such as commerce/, nequire
more frequent service/inspection. As the User/Qvaiehis equipment, you are responsible for emguthe
maintenance is performed at the required intervals.

Failure to have your potable water system regulidpected and maintained may result
in possible illness or death.

A WARNING

Installers Responsibility - Although most provinces and states follow a matlar international building code,
some municipalities impose additional or uniqueunegments that go beyond what the nationally aeszept
standard requires. Combination space heating sgsteeno exception. Since it is impossible for aufacturer
to know the particulars of all provincial, stateddacal codes, it is thimstaller's responsibility to consult with
the local regulatory authorities and verify thaintmnation space heating systems are allowed in gatticular
jurisdiction. A suggested piping diagram has bemtuded in this manual for information purposesyoin the
interest of public health and safety, it is impe®that any combination space heating system beoapd by
local regulatory authorities and installed in acemrce with applicable codes and current regulations

C
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A WARNING Combination Space Heating- A boiler with indirect fired water heater is tpeeferred

method for combination space heating; therefore pthlding owner assumes all risk and
responsibility with respect to installation, maima@ce, and operation of this water heater in a auatibn space
heating application. Failure to follow instructiomsy result in possible illness or death.

Safe Temperatures for Potable Water

Two factors used to determine safe hot water teatpess are Legionella and scalding. Potable wated# to
be stored at temperatures hot enough to limit tbevily of Legionella, yet be cool enough to prevecdlding.
Since both hazards present a potential risk touser, they must be monitored and controlled. Tdble
indicates how water temperature affects Legiort@dleteria and contributes to scald injury. Use thfeemostatic
mixing valve in the water heater plumbing system balp protect against both of these hazards. Bynst
potable water at higher temperatures, bacteria tirasvcontrolled, while still providing high tempaure water
for dishwasher applications and low temperatureew#&bdr bathing. Before proceeding, read the folloyvi
carefully and take all necessary pre-cautions toidaypotential illness and/or injury that can resfittm

Legionella or scalding hazards.

A WARNING Legionella Hazard -_This bacterias naturally occurring in surface water and porigs.

can also be found in man-made water systems arthenevorld such as water storage
tanks, water distribution systems, fountains, bt humidification systems, refrigeration systemd grocery
produce misters. Health authorities agree thatdregia bacteria most often enter the lungs duespiraion
when contaminated water spray is breathed in assmgpto ingesting drinking water contaminated wfité
bacteria. Typical illnesses attributed to Legioaéticlude flue like symptoms (Pontiac Fever) ambtentially
fatal type of pneumonia (Legionnaires’ diseasagilufe to follow instructions may result in ililnessdeath.

A WARNING H'igh Ris'k Application - Combinqtion space heating systems can pressighdicantly

higher risk of developing Legionella than dedicatddmestic hot water systems,
especially during non-heating seasons or low teatpsx water applications. Using higher temperatar
water, routinely maintaining your water system, da¥ing your water tested annually are consideggbd
practice” when it comes to controlling conditiohattcontribute to Legionella. See Table 1-1. Failar monitor
and maintain your combination space heating systemresult in illness or death.

Contributing Factors to Legionella - Experts acknowledge that Legionella is an idedifrisk in most water
systems. Although eradicating Legionella is imptuba pre-cautions can be taken to control and roonit
conditions that promote bacteria growth. Accordiogthe World Health Organization (WHO); American
Society of Heating, Refrigeration, and Air-conditiog Engineers (ASHRAE); Canada Safety Council (£SC
and Centers for Disease Control (CDC), contributiagtors to the growth of Legionella in potable erat
systems include:

* Minerals and nutrients present in the source watdrsystems materials

» Stagnation or low flow characteristic of dead emddistribution piping systems and storage tanks

e Scale, corrosion, and bio film

» Tepid water in cold water lines

* Water storage temperatures optimal for bacteriavtro

» Chlorine concentration

A WARNING Scald Hazard- Hotter water increases the risk of scald injdryere is a hot water scald

potential if the storage tank thermostat is setHigh. Before changing the temperature
setting on the tank thermostat, refer to the thetatomanufacturers recommended settings. Failufelltmw
these instructions may result in serious injurgeath.

("
§30 =
/ g ;’i’cij‘i-‘r/\

A scald injury can occur when hot steam or liquiakes contact with one or more layers
of skin. Scald severity (degree of burn) is dingdthpacted by exposure time and
temperature. Refer to Table 1-1. The following bgsecautions are common sense:

* Young children and elderly adults burn more quickiyl should use cooler water.

* Never leave a child alone while drawing water lmashtub.

» Test the water temperature before bathing or stioger

e Turn cold water on first, then add hot water utitd temperature is comfortable.

L

-
4
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N WARNING Thermostgtic Mixing Valve - When the' system requirgs water at 'temperatljgh?eh
than required for other uses, such as high temyreraipplications typically greater than

46°C (115F), a means such as a thermostatic mixing valvi lsbanstalled to temper the water for those uses

in order to reduce scald hazard potential. Anilesdavices such as a thermostatic mixing valvevalpotable

water to be stored at a higher temperature to liméteria growth, and allows water at the tap tolddevered at

a lower temperature to prevent scalds. Failureltow these instructions may result in seriousmjor death.

Intended Use- This appliance is not intended to convey or eise water for human
consumption such as drinking or cooking.

/\ CAUTION

IMPORTANT Le_gislgtion and G_uidelines- At t_he time this _documen_t was written, standaadsl
guidelines regulating the prevention of Legionétlahe United States and Canada were
mostly voluntary. The American Society of HeatirRefrigerating and Air-Conditioning Engineers, Inc.
(ASHRAE) is currently in the process of convertitggguideline entitled "Minimizing the Risk of Lemiellosis
Associated with Building Water Systems" (ASHRAE @line 12-2000) into an official standard. Consuith
your local authorities as to recommended guidelioesontrolling Legionella in potable water systeem

General Guidelines- In the absence of a National standard or loodks, the following are general guidelines

for “good practice” on maintaining, monitoring aoperating your potable water system:

« Store hot water at temperature6C (140F) for “water (potable) heating only” applications.

« Store hot water at temperature8C (176F) for “combined space heating” applications.

« Store and distribute cold water at temperaturesvb@’C (68F).

« System supply for uses other than high temperatpipéications typically greater than°@(115F) shall be
equipped with a thermostatic mixing valve on thewater outlet to reduce potential scald hazards.

» Clean aerators and nozzles on water fixtures @galar basis to reduce scale build-up.

» Clean storage tanks and remove sediment. Flusahg&talanks and piping systems regularly for 10-30
minutes at high water temperatures (depending atetines used) to rid the system of sediment amadkesc
that develops, typically in the bottom of storagekis where water temperature is coolest and piping
where water can stagnate.

» Abandoned water lines should be capped off at isteiltition main, not at the most convenient place.

» Avoid dead-ends in piping system. If unavoidabl®eyjle a drainage port in these areas at the lopagst
to flush out stagnant water regularity.

* Insulate DHW recirculation lines and keep pipe rasshort as possible.

* Recommend annual water testing of water in youk tard piping system(s) to monitor water conditions.

+ Keep a maintenance record of when your water heatdrstorage tank were cleaned, piping systems
flushed and who did the service work.

Table 1-1 How Water Temperature relates to Legion& and Scald Hazard

Water Temperature * Legionella Bacteria® Water Temperature *° Exposure Time vs Burn®
158-176F 70-80°C | Disinfection range 15§ 70°C 1 second -"d or 3¢ degree burn
140-1498F 60-65C | Bacteria die within minutes 14Q°F 60°C 5 seconds -" or 39 degree burn
122-13%F 50-55C | Bacteria die within hours 158 55°C 5 seconds -*1degree burn
68-113F 20-45C | Bacteria thrive and multiply 122F 50°C 1 minute - 1 degree burn
below 68F | below 20C | Bacteria is dormant 198 44C 5 hours - ¥ degree buri*
Notes:
! published by Chartered Institute of Plumbing andtifig Engineering, Databyte series, "Safe Hot Watenperatures"
2 The elderly and small children are susceptiblead burns at shorter exposure times than list¢isrtable.
% A thermostatic mixing valve should be installed@iAW storage tanks when outlet temperatures ext&8 [46°C].
* Typical water temperature for bathing or showermgge between 98-193[37-45C].
® Temperature-Time-Burn Chart published by John ktepkniversity, excluding notes.
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2.0 WATER HEATER SYSTEM PIPING

The heat exchanger of the Trinity Lx water heasedésigned to attain the highest level of heatsfeann a
compact design. To accomplish this, the heatintemidows through a series of fin shaped tubesigdes to
maximize the heat transfer area. To maintain ffieient and reliable operation of the heat exchangnd to
avoid heat exchanger failure, it is critical to @msthe rules and guidelines in this section altevied.

Failure to follow the instructions provided in tlssction will void the NTI warranty and
4 WARNING may result in property damage, fire, serious injrygleath.

Water Chemistry - The installer of the Trinity Lx water heater rmgsnsider the condition of the water in the
water heating system. Ensure the water hardnes$itom falls within the following recommended pareters
to avoid scale build-up and aggressive PH levads ¢an result in corrosive reactions and damagbddeat
exchanger and system components:

* Water hardness — between 5 and 25 Grains/gal.

NOTICE Water heater water that falls outside of the patarselisted above must only be
conditioned or treated with products approved fotaple hot water systems.Toxic
chemicals, such as used for boiler treatment matsbe introduced into the potable water system.

System Preparation- During the assembly of the water heating systems,irhportant to keep the inside of the
piping free of any debris including constructiordaropper dust, sand and dirt. For retrofits, tider heater
which will be used to supply potable water shalt be connected to any heating system or component(s
previously used with a non-potable water heatingliapce. All systems, old and new, must be cledrise
remove flux, grease and carbon residue.

Near Water Heater Plumbing

Pressure Relief Valve -All Trinity Lx models dual certified as either ait@y or a water heater (Lx200-800)
have an additional factory supplied pressure refd¥e. For water heater installations, use thédngressure
relief value along with the corresponding higheegsure gauge. See Table 2-1 for pressure relieg \&ites.
The pressure relief valve must be installed atvtheer heater outlet and in the vertical positiothwhe drain
pipe outlet exiting the side of the pressure rel@fe horizontally and elbowing down. See Figutelda),(b).

‘& 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.

N WARNING The Trinity Lx water heater is provided with a e relief valve. For safe operation of
' the water heater, the relief valve(s) must not dieaved from its designated point of
installation or plugged. Failure to follow thesstructions may result in serious injury or death.

A WARNING Ensure the discharge of the pressure _rellef_ |g1)||pe1 location where the steam or water
will not cause property damage or serious injury.

Pressure Gauge All Trinity Lx models dual certified as either ail®y or a water heater (Lx200-800) have an
additional factory supplied pressure gauge whictstnhe installed at the water heater outlet prioraty
circulators, and in the vicinity of the pressurkeffevalve. Figures 2-1(a),(b). When using a higherssure relief
valve, such as 125PSI, ensure the pressure gawugieeis to display the higher pressure value (e6§PSI
pressure gauge). See Table 2-1 for pressure gaage s

Table 2-1 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 145PS| 125PS| 160PSI
Lx300 Water Heater| 160PSI 125PSI 160PSI
Lx500-800 160PSI 150PSI 160PSI
6/7
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Figure 2-1(a) Lx200-400 Models
Near Water Heater Piping

Pressure Relief
Valve discharge
to floor drain

Safety Flow Switch

Trimmable paddle

Pressure Gauge \

Near Water
Heater tees
and fittings

Figure 2-1(b) Lx500-800 Models
i Near Water Heater Piping

To Water Heater and
system plumbing. Refer
to piping diagrams.

Inlet

Mandatory Safety
Flow Switch

Pressure Relief Valve

Pressure Gauge Pressure Relief

Valve discharge
to floor drain
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Safety Flow Switch- A safety flow switch is required by code to emsa sufficient rate of water supply is
available for proper operation of the water hedtbe Lx500-800 are the only NTI models factory empeid with
flow switch. Locate the flow switch in series withe water heater and in accordance with the insbmns
provided with the safety flow switch. NTI recommenral safety flow switch with &igger point no lower than
the gpm specified in Table 2-2. Install the flowitslv in a 1"diameter line for model Lx200 and a /#*1
diameter line for model Lx300-400 at the appliaoa#et.

Table 2-2 Flow Switch Installation Requirements

Trigger Point Line Size for .
Model . IMPORTANT: After the flow
(no lower than)| Flow Switch switch, increasepipe diameter to the
Lx200 6 gpm 1 size specified in Tables 2-4 or 2-5.
Lx300 9 gpm 1-1/4” Refer to Section 3.0 for instructions
Lx400 12 gpm 1-1/4" 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 theiinstions provided in this manual. Refer
to Section 3.0 for more information.

NOTICE When e>_<terna| _safety de\_/ices are l_Jsed, such aQ/S?itfmv Switch, they must be wired as

per the instructions provided in this manual. Chedth your local authorities as to the
requirements of these devices prior to installing water heater as a LWCO is not required on |tste@ous
Water Heaters. Refer to Section 3.0 Field Wiriogrhore information.

Water Heater System Plumbing

The Trinity water heater uses a low mass heat exgrahat requires a minimum rate of forced wait@utation
any time the burner is operating (See Table 2-3rfmimum flow rates). To ensure the minimum floste is
attained, the water heater must be installed wifafety flow switch (see Figure 2-2 for suggesteanping
diagram). A properly installed system will as a imam include the major components in Table 2-3.

Table 2-3 System Major Component Checklist

Factory Supplied Components Field Supplied Components

O Pressure Relief Valve (125PSI) O Bronze/Stainless Ste@ater Heater Circulator (Pump B in Figure 2-2)
O Pressure Gauge (160PSI) O System Backflow Preventor (check if required byalocodes)

O Flow Switch (Lx500-800 only) | OO0 DHW/Potable Water Expansion Tank (check if requliiog local codes) *
O DHW Storage Tank

O Tank Temperature and Pressure Relief Valve

O Tank Thermostat (aquastat)

O Thermostatic (Anti-Scald) Mixing Valve

O Safety Flow Switch

General Notes
! Expansion Tank is mandatoifyusing a System Backflow Preventor

Water Heater Circulator - The Lx water heater is equipped with three 12Qvifump outputs (Pump A, B and
C). Use only Pump Output B for the Water Heatec@ator. Note that bronze or stainless steel @tous are
required for potable water systems. Ensure thatletors (pumps) are oriented as per the pump raatwrers’
instructions. See Section 3.0 for wiring details.

Circulators responsible for forcing the water floate through the water heater must be
sized according to Table 2-4.

NOTICE

WARNING The installer must ensure a'sufficient rate of watfpply.is available f_or proper operation

of the water heater prior to installation. A sgfféw switch must be installed on the hot
water outlet side to ensure the minimum water ftate through the water heater. Failure to follostrinctions
will not only void the warranty but may also resulfire, property damage, serious injury or death.
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A WARNING This water heater must have water flowing throughhenever the burner is on or it will
' damage the unit and void the warranty. Failurolow these instructions may result in
fire, property damage, serious injury or death.

Table 2-4 Minimum Water Heater Circulator and Pipe Sizes
Min. Min. Max.

Minimum Pump Size*

Model Restriction Pipe | Flow | Temp Maximum

Head Loss | oo (GPM) | Rise Current Load | B&G Grundfos | Armstrong Taco
Lx200 | 17’ at 16 GPM| 1-1/4" 16 23°F | 5Ao0r2/5hp PL-36B - E8B 0013-SKF
Lx300 | 17’ at 24 GPM| 1-1/2" 24 23°F | 5Aor2/5hp| PL-36B - E14B/E9B®| 2400-30S
Lx400 | 22’ at 32 GPM| 2" 32 23F | 5Ao0r2/5hp PL-55B - E24B 2400-45S
Lx500 [ 17’ at 40 GPM| 2" 40 23°F See Noté PDB-35 | UPS 32-16(Q E14B 2400-50%
Lx600 | 23" at 48 GPM| 2-1/2" 48 23F See Noté PDB-37 | UPS 32-160 E-22°B° -
Lx700 | 19’ at 56 GPM| 2-1/2" 56 23°F See Noté PDB-37 |UPS 32-160 E-33F%° 2400-70S
Lx800 | 28’ at 64 GPM| 2-1/2" 64 23F See Noté PDB-38 | UPS10-160 - -

Notes:

Pump models listed are for bronze or stainless sirculators only; cast iron pumps are not peeah.
Maximum Current Load 1-1/2hp @ 120VAC or 3hp @YAC.

Armstrong pumps E10B-E13B, and Taco pump 2408-@@ not recommended.

Armstrong pumps E15B-17B, and Taco pump 2400-d&@Shot recommended.

Armstrong pump E23B-E33B not recommended.

Armstrong pumps E22B and E24B also recommended.

o g b~ W N P

System Backflow Preventor -Check if a backflow preventor is required by locatles. This manufacturer and
most plumbing codes require a thermal expansioraodevice be installed if a backflow preventpressure
reducing valve or check valve is installed on a dstic supply line. Installing aexpansion tank approved for
use with potable water is mandatamyapplications using a System Backflow Preved®rice

DHW/Potable Water Expansion Tank- Check if an expansion tank is required by lazales. If required, the
expansion tank must be suitable for use with petaldter and be sized in accordance with the watieime of
the system as well as the firing rate of the appka The expansion tank must be installed downstrefaany
backflow prevention device used to control systeerrhal expansion. See examples in Figure 2-3.

A CAUTION Ensure the expansion tank cannot become isolated fhe water heater anytime the
system is operating. Failure to follow these nsfions may result in discharge of the
Pressure Relief Valve may result in property danmageersonal injury.

DHW Storage Tank - Storage vessels shall be equipped with a drairevialfacilitate emptying the tank for
cleaning or flushing debris or foreign depositsaiDrvalves on counter type water heaters shalldeessible
from the front of the heateln Canada, glass-lined storage tanks for housdmnaidvater service must comply
with the current performance requirements in CANAES309.

NOTICE The DHW storage tank should be Iocgted in an al’@erewleakage or connections will
not result in damage to the area adjacent to tipdiamge or to lower floors of the
structure. When such locations cannot be avoidets recommended that a suitable drain pan, adelyuat
drained, be installed under the appliance. Thisufecturer is not responsible for any water danthgé may
occur in connection with the storage tank or anigsofomponents.

Tank Temperature and Pressure Relief Valve The storage tank will require a temperature andsune relief
valve sized to ASME specifications aritht complies with the Standard for Relief ValvesHot Water Supply
Systems, ANSI Z21.22.CSA 4.4. The relief valveoie installed on the storage tank in accordante Rigure
2-3 and must be accessible for servicing or reptece. No valve is to be place between the T&P Reliefwal
and the storage tank. Check if local codes reatorge tanks to have any additional valves.

Ensure the discharge of the temperature and peesslief valve is piped to a drain or a
location where steam or water will not cause priypgamage, serious injury or death.

C

4 WARNING
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Tank Thermostat (Aquastat) - The aquastat is intended to allow the water heaatenonitor and control tank
temperature, improve response time, and prevent sloles of operation. Check that the aquastdt mdte
with the tapping on the storage tank prior to comongy installation. Install the aquastat on theage tank as
per the manufactures’ instructions. Refer to Sec8i® field wiring details.

Thermostatic (Anti-Scald) Mixing Valve - An anti-scald mixing valve is recommended whenisgpdomestic
hot water above 8C (115°F) and should be used on branches supplyingtéowperature water to endpoint
plumbing fixtures. A mixing valve is optional onghi temperature water applications, including butlmoited

to process water, clothes washers, dishwasheranitizers, depending on the temperature desiretheat
appliance and water storage temperature.

A WARNING When the system requires water at temperatureshitian required for other uses, a

means such as a mixing valve shall be installetetaper the water for those uses in
order to reduce scald hazard potential. Failufeltow these instructions may result in seriousifgjor death.

Stand Alone Water Heater Applications

In a stand alone (single) water heater applicatiomthermostat (aquastat) in the storage tankriaected to the
water heaters low voltage terminal strip and isdusetrigger a DHW demand by completing the "DHW" t
"Sensor COM" circuit. See Table 3-2 for more dstafigures 2-2 is an example of a plumbing conéigan for
stand alone water heaters using a single systecnl&ior. This schematic also illustrates an optidoa
temperature and/or high temperature return loop.

Figure 2-2: Stand Alone Water Heater Applications -This piping diagram demonstrates both a low
temperature water application, such as bathing,aahijh temperature water application, such as ceniad
process water heating or laundry. When the sys¢guires water at temperatures higher than reqéoreother
uses, a thermostatic (anti-scald) mixing valve Isbalinstalled to temper the water for those usesrder to
reduce scald hazard potential, see Table 1-1. @#iormal DHW Recirculation Return may be used onglon
plumbing runs to prevent wait times for hot waterlmth low and high temperature water applicatiomfe
Water Heater Circulator (Pump B) must be sized mting to Table 2-4 to provide adequate circulatismough
the water heater. Refer to Section 3.0 for fieldng instructions.

Figure 2-2 illustrates a typical piping system. eTWater Heater Plumbing Schematic
NOTICE , . .

does not illustrate all of the required conceptd emmponents required to have a proper
installation. Concepts not shown include: preventof thermal-siphoning (i.e. heat traps), isolatualves,
drain and purge valves, etc. It is the resporigitof the installing contractor and system desigoeconsider all
aspects of a proper system design including comgdiawith local codes. Contractor modificationsthese
instructions may be required, based upon existipg@ and system design.

Energy Efficiency - Although the Trinity Lx Water Heater is an eneggficient appliance, insulating long pipe
runs can improve the overall system efficiency bgserving energy and reducing standby losses.
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Figure 2-2 All Models
Stand Alone Water Heater Plumbing Configuration
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Multiple Water Heater Applications

The Lx controller has the internal capadibystage or Lead-Lag up to 8 water heaters. TaaltLag capability
allows a designated “Master” water heater to cominata with and effectively control each water heatea

multiple water heater system. This function iscaaplished by “Daisy Chaining” a 3-wire cable betwesach
of the water heaters and enabling the Master pdesnmethe water heater of your choice. The whesater with
the Master parameter enabled becomes the singte pbicontact for the DHW set-point, as well astegs
control wiring such as the tank thermostat demanttisystem water temperature.

In contrast to stand alone (single) water heatpli@ations which use the tank thermostat to malkaaneak the
"DHW" to "Sensor COM" circuit, multiple water heatgpplications use the tank thermostat to makekagdk
the "CH2 (LL)" to "R" circuit. See Table 3-2 for meodetails.

Whether cascading multiple boilers or water heaties LL Central Heat (CH) settings control the &ystem
settings. Example: For multiple water heaters, the "LL CH set-poiaffectively becomes the "LL DHW set-
point". Features such as Outdoor Reset and WarathWe Shutdown are not applicable when cascadirtgrwa
heaters, effectively eliminating the need to ingtee factory supplied outdoor and system sensbigure 2-3 is
an example of a multiple water heater plumbing igumétion illustrating an optional low temperatued/or
high temperature return loop.

IMPORTANT Modbus Address —Each water heater in a cascade arrangment (lgqdvast have a
unique modbus address between 1 and 8, inclusoredétailed instructions on how to
set the modbus address for each Lx controllery teféSystem Identification & Access" in Appendix A

Figure 2-3: Multiple Water Heater Applications — Used in applications where the DHW load is tagédato
be satisfied by a single water heater. Multipleawdieaters can be staged in a cascade (lead-faggament to
meet large DHW requirements. In this example, Whleaters 1, 2 and 3 are LL slaves, with unit 3hbei
enabled as the designated "Master" which recei@d\& demand call directly from the storage tankthastat
(aquastat). During a DHW demand the Master comnatiescthe call to the applicable water heater(sifsun
attempting to satisfy the DHW demand will energdizeir local pump contacts B. Refer to SectionfdrCfield
wiring details.

Table 2-5 Minimum Pipe Sizes for Multiple Water Heater Applications

# of Lx200 Lx300 Lx400 Lx500 Lx600 Lx700 L.x800
Units Pipe Size | Pipe Size | Pipe Size | Pipe Size | Pipe Size | Pipe Size | Pipe Size
2 2" 2-1/2" 3" 3" 4" 4" 4"
3 2-1/2" 3" 4" 4" 4" 4" 4"
4 3" 4" 4" 4" 4" 5" 5"
5 3" 4" 4" 4" 5" 5" 5"
6 4 4" 4" 5" 5" 5" 5"
7 4" 4" 5" 5" 5" 6" 6"
8 4 4" 5" 5" 5" 6" 6"
NOTICE All Water Heater piping iMultiple Water Heater Applications must be sized based on
Table 2-5 in accordance with the number of unigsgiping supports.
NOTICE All water heater circulators (Pump B) must be siaedording to Table 2-4.
)
2
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Figure 2-3 All Models
Multiple Water Heater Lead-Lag Plumbing Configuration
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3.0 FIELD WIRING

All wiring must be in accordance with the Canadidectrical code, CSA C22.2 and any applicable locales.
Ensure that the wiring complies with this manudle water heater must be electrically grounded ao@ance
with the National Electrical Code ANSI/NFPA 70, édcodes, and/or the Canadian Electrical Code C3A 1L

A WARNING Avoid Shocks- To Avoid Electrical Shock, turn off electricabwer to the water heater
prior to opening any electrical box within the unEnsure the power remains off while
any wiring connections are being made. Failuréotiow these instructions may result in componailufe,
serious injury or death.

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

CAUTION

Line Voltage Connections

Electrical rating for the Trinity Lx is 120M. Phasé60 Hz /12A. The Trinity Lx line voltage junction box is
located in the lower right corner of the water keatabinet on model Lx200 and can be accessednigvirg
the front door of the water heater, followed by temoval of the line voltage junction box covern Ix300 and
Lx400 models, the line voltage junction box is liechat the top of the cabinet on the right hand sigd can be
accessed by removing the top front cover of theemiagater. On Lx500-800 models, the line voltagetgon
box is located at the back of the cabinet on thegpswitch side. Remove the top back cover of taeewheater
to access the three holes / knockouts needed fingofield wiring into the line voltage junctionok. Line
voltage field connections are to be installed iooadance with Figures 3-1 and Tables 3-1 respdygtive

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

Lx200-400 Control Panel:

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

Lx500-800 Control Panel:

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

Pump Relays (Lx500-800)- In lieu of the 120VAC pump outputs, the Lx50@8Mdcorporates 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 Figsu®(b) for Field Wiring requirements.

N WARNING Wire Protection - When passing any wiring through the cabinethefwater heater, the
' installer must use wire grommets suitable for seguthe wiring and preventing chafing.
Failure to follow these instructions may resulcomponent failure, serious injury or death.

R WARNING Power Supply - The Trinity Lx is designed to be powered by iagi phase 120VAC
S power supply that is fused (or protected via auiirbreaker) 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 Cont_inuity - Before connecting line voltage wiring, perfornm@ntinuity check between
all wires and ground to make sure that there arelextrical leaks that could blow a fuse
or damage electrical components. Also check tHaripp of the line and neutral wires. Line mustasare
120VAC to ground; neutral must measure zero. Fatio follow instructions may damage the unit.

Max Load - Pump output B is used to control the Water He@isculator and is limited
NOTICE , : : . :
to operating a circulator with a maximum currerdgdof 5 Amps or a maximum 2/5 hp
motor. See Table 3-1. Circulator outputs PUMP A @rare not to be used for water heater application

12
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Figure 3-1(a) Lx200-400 Models
Line Voltage Field Wiring

120VAC SUPPLY PUMP B
Line Neutral Gnd

g

SERVICE SWITCH ‘
(field supplied) [
&

Black
White
Green

T
{120VAC)
PUMP
FORMPE A
PUMP/
POMPE B
FUME/
POMPE G
L2
NEUTRAL
NEUTRE)

GROUND
MISE A LA
TERRE

4

NO COMM./
LIBRE

PAAT_ N3 W04 FEW |

Table 3-1 Line Voltage Field Connections

Connection | Location Description
L1 120VAC Hot - Location for connecting line voltage of the poweapply. Note most
1 installation codes require the installation of eviee switch to break line voltage to the
(120VAC) )
appliance.
PUMP A 2 Not used.
PUMP B 3 DHW Demand - Output to the Water Heater Circulator, poweradrdy tank demand.
PUMP C 4 Not used.
L2 5 _ . .
(Neutral) 5 120VAC Common- Location for connecting neutral of the power@ymnd circulator.
7
Ground 8 120VAC Ground - Location for connecting ground of the power dy@md circulator.
Factory Wiring - This terminal is used only for factory wirinqo not add or remove wires
No Conn. 9 f t
from this location.

15
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Figure 3-1(b) Lx500-800 Model
Line Voltage Field Wiring

000 Service Switch
I I
N ) So——
(120VAC) 1 O LINE
I |
L2
(NEUTRAL/ | 2 NEUTRAL »120VAC Supply
NEUTRE) | |
GROUND/
MISE A LA — 3 GROUND
TERRE | ,
- 4
¢ PUMP/ ||
%gPOMPE/A . I 1 »Pump Contact A
38 . 0 =
o2 6 »Normally Open Dry Contacts
I
oY PUMP/ L1 0 »Pump Contact B 1.5HP—120V / 3HP—230V
» G| POMPE B| .
g Maximum J30Amps
= —
é § 8 I I —
w8 puwe/ Pump Contact C
§OPOMPECEI 0 »PFPump Contac )
I 0 —
000
Table 3-1(b) Line Voltage Field Connections (Lx500-800)
Connection | Location Description
120VAC Hot - Location for connecting line voltage of the powapply. Note most
L1 (120VAC) 1 installation codes require the installation of eviere switch to break line voltage to the
appliance.
(N(:uztral) 2 120VAC Common- Location for connecting neutral of the power@y@nd circulator.
Ground 3 120VAC Ground - Location for connecting ground of the power dy@nd circulator.
4
PUMP A Not used.
R 5
g 3
% 5 PUMP B 6 DHW Demand - Dry Contact for Water Heater circulator; CoipBwered during tank
o demands.
C > 7
O =
z0 8
PUMP C Not used.
9
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Low Voltage Connections

The Trinity Lx low voltage junction box is locatéad the lower left corner of the water heater cabore Lx200
models and can be accessed by removing the framtaldhe water heater, followed by the removattaf low
voltage junction box cover. On Lx300 and Lx400 medé&he low voltage junction box is located at tbp of
the water heater cabinet on the left hand sidecandbe accessed by removing the top front covéneofvater
heater. The water heater is provided with one laolé two knockouts for routing field wiring intoegHow
voltage junction box. Low voltage field connecsoidentified in Table 3-2 to be read in conjunctimith
Figure 3-2 for stand alone water heaters and Fag8u& for multiple water heater applications.

Table 3-2 Low Voltage Field Connections

Connection Location Description
(%a\l\//l AC) 1 24VAC Common— Neutral for the 24VAC power supply within thetesaheater.
R .
(24VAC) 24VAC Hot - Power supply for inputs LIM, CH1, and CH2 (LL).
External Limit — Input requiring 24VAC from terminal R to perntite burner to
LIM 4 operate. Comes factory equipped with a jumpeh&R terminal. Remove the factory
installed jumper and install the normally open &etl contacts of the field supplied
Safety Flow Switch.
Local Central Heat Demand— Input requiring 24VAC from terminal R to initiag
CH1 * 5 “local” CH call. Switch is made using an isolateshd switch (dry contact) via
thermostat, zone controller or other device. Tyjpjcased with boilers. * Not applicable
for Water Heater Applications.
Lead-Lag Central Heat (DHW) Demand- Input requiring 24VAC from terminal R tp
CH2 (LL) 6 initiate a “lead-lag” DHW call. Switch is made ngian isolated end switch (dry conta¢t)
via the storage tank thermostat (aquastat). Tylgicaled as a lead-lag input for cascaded
water heaters, where the LL central heat settingsised as the LL DHW settings.
DHW Tank Demand - Input requiring closure of terminals 7 and 10 titidte a demand
DHW 7 for DHW. Switch made via isolated end switch (admyntact) from the storage tank
thermostat (aquastat).
5 oD 8 Outdoor Temperature Sensor— A wall mountable OD Sensor is included with each
2 SENSOR * unit. Typically used with boilers. * Not applicakiier Water Heater Applications.
& SYSTEM * 9 System Water Temperature — A strap-on System Sensor is included with each
appliance. Typically used with boilers. * Not agalble for Water Heater Applications.
SENSOR S
COM 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 edjthe active set point. This can pe
12 useful for applications using external staging oalstor Building Automation Systems.
2 | DATA+ 13
= Remote Display— Terminals 13 through 16 can be used to connectcanseuser
8| 12vDC 14 interface remotely.
c
E’ COM 15 Lead-Lag — Terminals 13, 15 and 16 can be "daisy-chained" titipte water heaters
(S (up to 8 total) for the purpose of staging.
S | 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.

* Asterisk indicates connection not used or appliedor Water Heater Applications. See descriptionable 3-2.



Trinity Lx | Plumbing and Wiring Instructions

Water Heater Applications

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

Connection | Location Description
COM (24VACQC) 1 24VAC Common— Neutral for the 24VAC power supply within thetesaheater.
R1/R2 (24VAC) 2 24VAC Hot - Power supply for inputs EXT. LIM, CH1, and CHZ .
External Limit — Input requiring 24VAC from terminals R1/R2 torpidt the burner to
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 alkthe normally open isolated contacts|of
the field supplied additional limit in place of jper. Flow Switch factory installed and
prewired in series with EXT LIMIT jumper.
5 Gas Low Pressure Switch (Optional)- Comes factory equipped with a jumper. For
GAS LO PR applications requiring a Low Gas Pressure Switemave jumper and connect normally
‘ 6 open isolated contacts of the Gas Low PressurecBwBwitch must be installed external
to unit (24VAC circuit). For preapproved High Gaggsure Switch, see Note 1 below.
7 Auxiliary Proof — Comes factory equipped with a jumper. For appiica using Indoor
AUX. PROOF Combustion Air (Lx500-800 only), remove jumper argplace with field supplied engd
8 switch incorporated with motorized damper/louventcol.
Local Central Heat Demand— Input requiring 24VAC from terminal R to initiate
CH1 * 9 “local” CH call. Switch is made using an isolatead switch (dry contact) via thermostat,
zone controller or other device. Typically usedhwioilers. * Not applicable for Water
Heater Applications.
Lead-Lag Central Heat (DHW) Demand— Input requiring 24VAC from terminal R tp
CH2 (LL) 10 initiate a “lead-lag” DHW call. Switch is made ngian isolated end switch (dry contatt)
via the storage tank thermostat (aquastat). Tylpiceed as a lead-lag input for cascaded
water heaters, where the LL central heat settingsised as the LL DHW settings.
DHW Tank Demand —Input requiring closure of terminals 11 and 14rtitiate a demand

DHW 11 for DHW. Switch made via isolated end switch (drgntact) from the storage tank

thermostat (aquastat).

Outdoor Temperature Sensor—A wall mountable OD Sensor is included with eacht.un
_ | OD/SYS 12 Typically used with boilers. * Not applicable foradér Heater Applications.
§ SENSOR * System Water Temperature— A strap-on System Sensor is included with eachiapge.
. Typically used with boilers. * Not applicable foratér Heater Applications.

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.

SENSOR _—

COM 14 System Common-Common port for field inputs DHW, OD Sensor andt€gsSensor.
4-20mA 15 Extgrnal Modulation Control — p;ing a 4-20mA signal_, an exter_nal cor_1tro| cerubed
(—1+) q to directly modulate the burner firing rate or adjthe active set point. This can be useful
- 6 for applications using external staging control8ailding Automation Systen
S| DATA+ 17 _ _ _
= Remote Display— Terminals 17 through 20 can be used to connect@nseuser interface
g 12vDC 18 remotely.

g COM 19 Lead-Lag—Terminals 17, 19 and 20 can be "daisy-chained" wtiipte water heaters (up

g to 8 total) for the purpose of staging.

O | DATA- 20

ALARM 21 Normally Open Alarm Contacts — Contacts close during a lockout or other alarm

(A &B) 22 condition. May be connected to a BMS, maximum céapaf 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 bestadeavith the unit
and preapproved for field installation within thepiance cabinet.

* Asterisk indicates connection not used or appliedtt Water Heater Applications. See descriptiongable 3-2.

18
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Single DHW Input (DHW ) - Terminal DHW in combination with Sensor COM ised as the DHW demand
call for single or stand-alone water heater appboa. See Figure 3-2 for low voltage field wirisghematic.

Multiple DHW Input [CH2 (LL)] - Terminal CH2 (LL) in combination with R (24VAC} iused in lead-lag
applications as the DHW demand call for multiple¢evdeater applications. See Figure 3-3 for lowag# field
wiring schematic.

CH2 (LL) Input - To use CH2 (LL) for staging water heaters, Mastaable must be set
IMBORTANT to “Enabled”. See "Lead Lag Master Configuratiam’Appendix A.

IMPORTANT Modbus Address -In a multiple water heater Lead Lag cascaded llattan, each
controller's Modbus Address must be set to a uniplae between 1 and 8, inclusive.
See "System Identification & Access" in AppendiXok more details.

Modulation Sensor - The temperature sensor used for modulating themheater firing rate; the controller
attempts to make the temperature sensed dtMbdulation Sensor'equal to the programmed set point. See
Table 3-3.

& CAUTION Modulation Method - If modulating to return temperature via the trensor, lower the
maximum CH (DHW) set-point by 20 degrees to preventperature overshoot and/or
damage to the unit. Failure to follow these indinms will result in higher than anticipated opeérgt
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 Stand Alone (single Outlet Sensor I8ktsor n/a

CH2 (LL) demand Lead Lag (multiple) | System Sensdr Outlet Sensor Enabled?

Notes:

! The system sensor is the factory default, bistriot applicable for Water Heater Applicationsréfore, CH2 will
automatically modulate to the backup sensor (atire sensor) if a system sensor is not installed.

2 On multiple water heater applications using Léad-[CH2 (LL) input], only the designated MasterBlve "Master
enabled".

CAUTION Low Voltage Terminals- Terminals 2 and 3 (R) have 24VAC potential from ithternal
transformer. Do not connect power from these teatsito any other terminal other than
terminals 4, 5 and/or 6 [LIM, CH1, and CH2 (LL)]Javan isolated end switch (dry contact). Failurdottow
these instructions may damage the unit.

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

Low Voltage Field Wiring
(Stand Alone Water Heater Configuration)
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Flow
Switch
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LL Demand

Flow
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Figure 3-3 All Models (Lx150-400 shown)

Low Voltage Field Wiring
(Multiple Water Heater Lead-Lag Configuration)
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