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HAZARD SYMBOLS AND DEFINITIONS

& DANGER Danger Sign: Indicates a hazardousation which, if not avoided, w

result in serious injury or death.

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

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

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

Notice Sign: Indicates a hazardous situation whi€mot avoided
NOTICE could result in property damage.

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

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

IMPORTANT Water Heater Applications — These instructions apply to plumbing and wirafg
Trinity Lx200 and 400 units when operating as wdteaters and covers instructiops
that are_specific to water heater applicatiolghen these units are installed and operatedoasier, and not|
used for direct fired potable or process waterihgatefer to "Appendix B - Boiler Applications: U#hbing &
Wiring Instructions”. See Table 1-1 for a listAgfplication Manuals.

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

Table 1-1 Instruction Manuals

Appliance Model No Installation and Operation Instructions | Application Manuals
P ’ (Common-to-Both) (Appliance-Specific)
Boiler Lx150-400 Trinity Lx Series Appendix B
Boiler Applications
Water - . Appendix C
Heater = LAY [ SEiEe Water Heating Applications

General Installation Requirements

The installation of your NTI Trinity Lx gas wateeater must conform to the requirements of this rakryour
local authority, and applicable codes. This docuncentains installation instructions specific t@ thrinity Lx
200 and 400 when used as a direct fired water hediege instructions detailed in this document sspée any
and all previous instructions provided by NTI, wait or otherwise. Each unit is provided with thikoleing:

1) Installation and Operation Instructions Manual,

2) Appendix A - Control and Touch Screen Displastiactions for Trinity Lx Series,

3) Appendix B - Boiler Applications: Plumbing andiNkig Instructions,

4) Appendix C - Water Heater Applications: Plumbargd Wiring Instructions, and

5) Natural to LP Conversion Kit *

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

& DANGER Read and understand this entire document and Hes dbcumentation provided with it

prior to proceeding with the installation of thanity Lx water heater. Failure to follow
the instructions outlined in this document willuésn property damage, serious injury or death.

Failure to have the water heater properly servexed inspected on a regular basis may
- WARNING ; A
result in property damage, serious injury or death.

This appliance is not intended to convey or dispemater for human consumption such

.& CAUTION as drinking or cooking.

Mandatory Wall Mounting Protection

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

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

)
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General Water Treatment

Prior to connecting plumbing to the water heateist the entire system to ensure it is free ofraedt, flux,
solder, scale, debris or other impurities that rnayharmful to the system and water heater. To@nrdcals,
such as used for boiler treatment, shall not eduiced into the potable water system.

Potable Water Systems

This water heater is suitable for water (potabkating and space heating. The water heater caorigered

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

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

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

3) This water heater which will be used to suppiyable water shall not be connected to any heatjstem or
component(s) previously used with a non-potableemag¢ating appliance.

4) When the system requires water for space heatirtgmperatures higher than required for othes,uae
means such as a mixing valve shall be installergper the water for those uses in order to reduaél
hazard potential. These instructions shall inclagéping diagram(s) for a typical installation.

Definitions of Potable Water Systems

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

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

« Combination Space Heating- refers to an open potable water system wheraltimestic hot water and
heating system water are drawn from the same stdeank. Heat exchange typically takes place inxtater
heater and there is no separation or differentidbetween water used for domestic hot water andnested
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 forage of hot water under pressure.

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

Failure to have your potable water system reguladpected and maintained may result

A WARNING in possible illness or death.

Installers Responsibility - Although most provinces and states follow a malar international building code,
some municipalities impose additional or uniqueursgments that go beyond what the nationally aezkpt
standard requires. Combination space heating sgsteenno exception. Since it is impossible for auf@acturer
to know the particulars of all provincial, stateddncal 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 bemtuided in this manual for information purposesyoit the
interest of public health and safety, it is impiethat any combination space heating system beoapd by
local regulatory authorities and installed in aclzarce with applicable codes and current regulations

A WARNING A boiler with indirect fired water heater is theefgrred method for combination space
heating; therefore, the building owner assumesisitl and responsibility with respect to
installation, maintenance, and operation of thisewheater in a combination space heating appicatrailure
to follow instructions may result in possible ilkseor death.

Safe Temperatures for Potable Water

Two factors used to determine safe hot water teatpess are Legionella and scalding. Potable wateds to
be stored at temperatures hot enough to limit thevth of Legionella, yet be cool enough to preverlding.
Since both hazards present a potential risk touther, they must be monitored and controlled. Tdble

-y
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indicates how water temperature affects Legiortmieteria and contributes to scald injury. Use thfeamostatic
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 temdure water
for dishwasher applications and low temperatureew#&br bathing. Before proceeding, read the folluyvi
carefully and take all necessary pre-cautions toicayotential illness and/or injury that can resfittm
Legionella or scalding hazards.

A WARNING Legionella Hazard - This bacterids naturally occurring in surface water and ports.

can also be found in man-made water systems arthensvorld such as water storage
tanks, water distribution systems, fountains, bt humidification systems, refrigeration systemd grocery
produce misters. Health authorities agree thatdregjia bacteria most often enter the lungs duespiration
when contaminated water spray is breathed in assggpto ingesting drinking water contaminated wite
bacteria. Typical illnesses attributed to Legioaaficlude flue like symptoms (Pontiac Fever) armgbgentially
fatal type of pneumonia (Legionnaires’ diseasajilufe to follow instructions may result in illnessdeath.

A WARNING High Risk Application - Combination space heating systems can presggndicantly

higher risk of developing Legionella than dedicatédmestic hot water systems,
especially during non-heating seasons or low teatpsx water applications. Using higher temperatargk
water, routinely maintaining your water system, drabing your water tested annually are consideggubd
practice" when it comes to controlling conditiohattcontribute to Legionella. See Table 1-1. Failior monitor
and maintain your combination space heating syst@wmresult in illness or death.

Contributing Factors to Legionella - Experts acknowledge that Legionella is an idedifrisk in most water
systems. Although eradicating Legionella is impiaba 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 (5SC
and Centers for Disease Control (CDC), contributiagtors to the growth of Legionella in potable arat
systems include:

* Minerals and nutrients present in the source watdrsystems materials

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

» Scale, corrosion, and bio film

» Tepid water in cold water lines

» Water storage temperatures optimal for bacteriavtiro

* Chlorine concentration

A WARNING Scald Hazard- Hotter water increases the risk of scald injdrgere 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. Failufellmwy
these instructions may result in serious injurgleath.

e |
“we
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A scald injury can occur when hot steam or liquigkes 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 quickhg should use cooler water.

* Never leave a child alone while drawing water paghtub.

» Test the water temperature before bathing or shoger

» Turn cold water on first, then add hot water uthté@ temperature is comfortable.

A WARNING Thermostatic Mixing Valve - When the system requires water at temperatuigfeh
S than required for other uses, such as high temperaipplications typically greater than

46°C (115F), a means such as a thermostatic mixing valvé lsbanstalled to temper the water for those uses
in order to reduce scald hazard potential. Anitescevices such as a thermostatic mixing valvenalpotable
water to be stored at a higher temperature to ladteria growth, and allows water at the tap todlevered at

a lower temperature to prevent scalds. Failurettow these instructions may result in seriousiyjor death.

/7
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/\ CAUTION

as drinking or cooking.

IMPORTANT: Legislation and Guidelines- At the time this document was written, standaadsl

This appliance is not intended to convey or dispemater for human consumption such

guidelines regulating the prevention of Legionéfldhe United States and Canada were

mostly voluntary. The American Society of Heatirgefrigerating and Air-Conditioning Engineers, Inc.

(ASHRAE) is currently in the process of convertitgyguideline entitled "Minimizing the Risk of Lemnellosis
Associated with Building Water Systems" (ASHRAE @rline 12-2000) into an official standard. Consuth
your local authorities as to recommended guidelfoesontrolling Legionella in potable water system

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

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

« Store hot water at temperature6®C (140F) for “water (potable) heating only” applications.

« Store hot water at temperature8®C (176F) for “combined space heating” applications.

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

« System supply for uses other than high temperatppdications typically greater than°@6(115F) shall be
equipped with a thermostatic mixing valve on théwater 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. Flushggdianks and piping systems regularly for 10-30
minutes at high water temperatures (depending dretines used) to rid the system of sediment aiadesc

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 igtelsition main, not at the most convenient place.

* Avoid dead-ends in piping system. If unavoidabl®eyvfge a drainage port in these areas at the lopast
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 heatdr storage tank were cleaned, piping systems

flushed and who did the service work.

Table 1-1 How Water Temperature relates to Legionella and SahHazard

Water Temperature * Legionella Bacteria® Water Temperature 2° Exposure Time vs Burn®
158-176F 70-80C | Disinfection range 158§ 70C 1 second -"8 or 39 degree burn
140-149F 60-65C | Bacteria die within minutes 14C°F 60°C 5 seconds -" or 39 degree burn
122-13%F 50-55C | Bacteria die within hours 188 55C 5 seconds -*1degree burn
68-113F 20-48C | Bacteria thrive and multiply 122F 50°C 1 minute - 1 degree burn
below 68F | below 20C | Bacteria is dormant 1% 44C 5 hours - T degree burd*
Notes:

! Published by Chartered Institute of Plumbing and Heatirgjrieering, Databyte series, "Safe Hot Water Temperatu
2 The elderly and small children are susceptible to badstatrshorter exposure times than listed in this table.

3 A thermostatic mixing valve should be installed on DHWfage tanks when outlet temperatures exceetF1[#6°C].
* Typical water temperature for bathing or showering rangeeset 98-11% [37-45C].

® Temperature-Time-Burn Chart published by John Hopkinisessity, excluding notes.

res-.
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2.0 WATER HEATER SYSTEM PIPING

The heat exchanger of the Trinity Lx water heasedesigned to attain the highest level of heatsteann a
compact design. To accomplish this, the heatingemffows through a series of fin shaped tubesigtes! to
maximize the heat transfer area. To maintain tfieient and reliable operation of the heat exchamand to
avoid heat exchanger failure, it is critical to @msthe rules and guidelines in this section allevied.

A WARNING Failure to follow the instructions provided in thssction will void the NTI warranty and

may result in property damage, fire, serious injurgeath.

Water Chemistry - The installer of the Trinity Lx water heater mgsnsider the condition of the water in the
water heating system. Ensure the water hardnestitmm falls within the following recommended pareters
to avoid scale build-up and aggressive PH leveds$ ¢tlan result in corrosive reactions and damagbddieat
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 matsha introduced into the potable water system.

System Preparation- During the assembly of the water heating systeims,ithportant to keep the inside of the
piping free of any debris including constructiordatopper dust, sand and dirt. For retrofits, thater 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 cledrtee
remove flux, grease and carbon residue.

Near Water Heater Plumbing
Pressure Relief Valve -A 125PSI Relief Valve is provided with each Trinitx water heater and it must be
installed at the hot water outlet as shown in FégRH1.

Install the pressure relief valve, provided witle timit, in the vertical position as shown in Fig@r& with the
drain pipe outlet exiting the side of the presgefief valve horizontally and elbowing down. Ifstalled with the
incorrect orientation (horizontally with drain pipaut the bottom) the relief valve may not functiproperly
resulting in property damage or personal injury.

A 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 éraaved 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.relleyc |§mipe1 location where the steam or water
will not cause property damage or serious injury.

Pressure Gauge The Lx water heater is provided with a 160PSI presgauge which must be installed at the
water heater outlet prior to any circulators, amthie vicinity of the pressure relief valve. Segufe 2-1.
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Figure 2-1 All Models
Near Water Heater Piping

Pressure
Relief
Pressure Relief Valve
discharge to floor drain \

Valve
Safety Flow Switch
with trimable paddle

%y

Pressure Gauge
9 Near Water

Heater tees
and fittings

Water Heater System Plumbing

The Trinity water heater uses a low mass heat exgdrathat requires a minimum rate of forced water
circulation any time the burner is operating (Sedl& 2-2 for minimum flow rates). To ensure theéimum
flow rate is attained, the water heater must bailesl with a safety flow switch. See Figure 2-2 $oggested
plumbing diagram.

System Components -A properly installed system will include the followg major components identified in
Table 2-1 as a minimum.

Table 2-1 System Major Component Checklist
Factory Supplied Field Supplied Components

O Pressure Relief Valve (125P$Ild Bronze/Stainless Ste#ater Heater Circulator (Pump B in Figure 2-2)
O Pressure Gauge (160PSI) O System Backflow Preventor (check if required by locales)

O DHW/Potable Water Expansion Tank (check if required bglloodes) *
O DHW Storage Tank

O Tank Temperature and Pressure Relief Valve

O Tank Thermostat (aquastat)

O Thermostatic (Anti-Scald) Mixing Valve

0O Safety Flow Switch

* Expansion Tank is mandatoifyusing a System Backflow Preventor.

Water Heater Circulator - The Lx water heater is equipped with three 12@#ump outputs (Pump A, B and
C). Use only Pump Output B for the Water Heatec@ator. Note that bronze or stainless steel tatous are
required for potable water systems. Ensure thatlgtors (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 2-2. See Figure 2-2 &baits.

NOTICE

/7
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A WARNING The in_staller must ensure a §ufficie_nt rate of wadepply is _available for_ proper
operation of the water heater prior to installatigh safety flow switch must be installed

on the hot water outlet side to ensure the minimwater flow rate through the water heater. Failardéotlow

instructions will not only void the warranty but ynalso result in fire, property damage, seriousrinpr death.

A WARNING This water heater must have water flowing throughhienever the burner is on or it will
: damage the unit and void the warranty. Failurloiow these instructions may result in
fire, property damage, serious injury or death.

Table 2-2 Minimum Water Heater Circulator and Pipe Sizes

Model Restriction M@nimu_m Min. Flow | Max. Temp. Maximum Minimum Pump Size*
Head Loss Pipe Size (GPM) Rise Current Load B&G Armstrong

Lx200 | 17 at 16 GPM 1-1/4” 16 23°F 5Aor2/5hp PL-36B E8B

Lx400 | 22’ at 32 GPM 2" 32 23°F 5Aor2/5hp PL-55B E24B

Notes:

1 - Pump model numbers are for bronze circulators. Chedbkswpplier for stainless steel model numbers.

System Backflow Preventor -Check if a backflow preventor is required by locaties. This manufacturer and
most plumbing codes require a thermal expansiottraodevice 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 mandatanyapplications using a System Backflow Prevedwrice

DHW/Potable Water Expansion Tank- Check if an expansion tank is required by laxales. 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 downstreaany
backflow prevention device used to control systberral expansion. See examples in Figure 2-2.

A_\ Ensure the expansion tank cannot become isolated the water heater anytime the
CAUTION . ) : O =

system is operating. Failure to follow these stions may result in discharge of the
Pressure Relief Valve may result in property danmaggersonal injury.

DHW Storage Tank - Storage vessels shall be equipped with a drairevivfacilitate emptying the tank for
cleaning or flushing debris or foreign depositsaiDrvalves on counter type water heaters shalldsessible
from the front of the heatem Canada, glass-lined storage tanks for housetaidvater service must comply
with the current performance requirements in CANKAES309.

NOTICE The DHW storage tank should be Iocgted in an arigaerevleakage 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 fecommended that a suitable drain pan, adelyuat
drained, be installed under the appliance. Thisufacturer is not responsible for any water dantagée may
occur in connection with the storage tank or anigsofomponents.

Tank Temperature and Pressure Relief Valve The storage tank will require a temperature andgune 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 valveoide installed on the storage tank in accordante kgure

2-2 and must be accessible for servicing or rephece. No valve is to be place between the T&P Relieféal
and the storage tank. Check if local codes re@iogmge tanks to have any additional valves.

A WARNING Ensure the discharge of the temperature and peesslief valve is piped to a drain or a
S location where steam or water will not cause priypgamage, serious injury or death.
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Tank Thermostat (Aquastat) - The aquastat is intended to allow the water haatenonitor and control tank
temperature, improve response time, and prevent sloles of operation. Check that the aquastalt mite
with the tapping on the storage tank prior to comairgg installation. Install the aquastat on theeade tank as
per the manufactures’ instructions. Refer to Sec8® field wiring details.

Thermostatic (Anti-Scald) Mixing Valve - An anti-scald mixing valve is recommended whenistpdomestic
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, dishwashersartizers, depending on the temperature desirethat
appliance and water storage temperature.

A WARNING When the system requires water at temperatureshitdfan required for other uses, a
— means such as a mixing valve shall be installetemeper the water for those uses in
order to reduce scald hazard potential. Failufeltow these instructions may result in seriousiigjor death.

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 heatdirmust be located in series with the water heatel in
accordance with the instructions provided with slagety flow switch. NTI recommends a safety flowitsh
with atrigger point no lower than 6 gpm for Lx200 and 12 gpm for Lx400. Refer to SaetB8.0 for instructions
on wiring the safety flow switch.

NOTICE When exte_rnal safety devic_es are uged, such awsatwv Switch, they m_u_st be wired
as per the instructions provided in this manuakd&hwith your local authorities as to the
requirements of these devices prior to installing tater heater as a LWCO is not required on |teteous
Water Heaters. Refer to Section 3.0 Field Wiriogrhore information.

Stand Alone Water Heater Applications

In a stand alone (single) water heater applicativethermostat (aquastat) in the storage tan@ria@cted 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 dstdtligures 2-2 is an example of a plumbing con&gan for
stand alone water heaters using a single systecnlaior. 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,aah@jh temperature water application, such as ocential
process water heating or laundry. When the sys¢emires water at temperatures higher than reqdmredther
uses, a thermostatic (anti-scald) mixing valve Ishalinstalled 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 waterkmth low and high temperature water applicatioée
Water Heater Circulator (Pump B) must be sized @ating to Table 2-2 to provide adequate circulatimough
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: prevantdf thermal-siphoning (i.e. heat traps), isolatialves,
drain and purge valves, etc. It is the resporigilof the installing contractor and system desigoeconsider all
aspects of a proper system design including comgdiawith local codes. Contractor modificationsthiese
instructions may be required, based upon existipip@ and system design.

Energy Efficiency - Although the Trinity Lx Water Heater is an enggjficient appliance, insulating long pipe
runs can improve the overall system efficiency byserving energy and reducing standby losses.
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Water Heater Applications
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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 capaditystage or Lead-Lag up to 8 water heaters. TaaltLag capability
allows a designated “Master” water heater to comoaia with and effectively control each water heatea

multiple water heater system. This function iscmgsplished by “Daisy Chaining” a 3-wire cable betwesach
of the water heaters and enabling the Master paearnmethe water heater of your choice. The whesater with
the Master parameter enabled becomes the singlhg pbicontact for the DHW set-point, as well astsys

control wiring such as the tank thermostat demamtisystem water temperature.

In contrast to stand alone (single) water heatpligations which use the tank thermostat to maka-aneak the
"DHW" to "Sensor COM" circuit, multiple water heat@pplications use the tank thermostat to makekardk
the "CH2 (LL)" to "R" circuit. See Table 3-2 for meodetails.

Whether cascading multiple boilers or water heatiyes LL Central Heat (CH) settings control the gystem
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 ingtad factory supplied outdoor and system sensbigure 2-3 is
an example of a multiple water heater plumbing urhtion illustrating an optional low temperatured/or
high temperature return loop.

IMPORTANT Modbus Address —Each water heater in a cascade arrangment (lgadviast have a
unique modbus address between 1 and 8, inclusivedétailed instructions on how to
set the modbus address for each Lx controllerr 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. Multipleawvdteaters can be staged in a cascade (lead-tagpament to
meet large DHW requirements. In this example, Whleaters 1, 2 and 3 are LL slaves, with unit Xhgei
enabled as the designated "Master" which receiid\& demand call directly from the storage tankmhestat
(aquastat). During a DHW demand the Master comnatieécthe call to the applicable water heater(stsun
attempting to satisfy the DHW demand will enerdizeir local pump contacts B. Refer to Sectionf8rCfield
wiring details.

NOTICE All water heater circulators (Pump B) must be siaedording to Table 2-3.
Table 2-5 Minimum Pipe Sizes for Multiple Water Heater Applications
# of Units LX1_50/1_50E ',‘XZOQ I_‘X40(_) NOTICE All  water heater
Pipe Size Pipe Size Pipe Size piping for Multiple

1 1-1/4" 1-1/4" 2" Water Heater Applications must be sized
2 1-1/2 2 2-1/2 according to Table 2-5.
3 2II 2II 3"
4 2" 2-1/2" 4"
5 2-1/2" 2-1/2" 4
6 2-1/2" 3" 5"
7 3" 3-1/2" 5"
8 3" 4" 6




Water Heater Applications

Trinity Lx | Plumbing and Wiring Instructions

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 Canadidactrical code, CSA C22.2, and any applicablellcodes.
Ensure that the wiring is in accordance with thiznoml. The water heater must be electrically giednin
accordance with the National Electrical Code ANSMA 70, or local codes, and/or the Canadian Etsdtri
Code CSA C22.1.

A WARNING A\(oid Shocks- To Avoid E_Iectrical Shopk, turn off electricabwer to the water heat(_ar

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 componeitufe,
serious injury or death.

CAUTION Field Wiring - Wire grommets must be used to secure wiring estent chafing when
passing wiring through the water heater cabineilufeato follow instructions may

damage unit.

Line Voltage Connections

The Trinity Lx line voltage junction box is locat@dthe lower right corner of the water heater nabion Lx200
models and can be accessed by removing the framtafdhe water heater, followed by the removathaf line
voltage junction box cover. On Lx400 models, time Ivoltage junction box is located at the top hed tvater
heater cabinet on the right hand side and can &esaed by removing the top front cover of the whester.
The water heater is provided with one hole and kwockouts for routing field wiring into the line Mage
junction box. Line voltage field connections idéetl in Table 3-1 to be read in conjunction witlyie 3-1.

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

» Fuse A: Protects the blower, spark generator andPB output circuits.

» Fuse B: Protects PUMP A and C output circuits (@amsed as a spare for water heater applicatidgs on

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

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

A_\ Labeling - Label all wires prior to disconnecting them wtsarvicing controls. Wiring
CAUTION , e ) .

errors can cause improper and dangerous operd&ta@lure to follow instructions may
result in property damage or personal injury.

CAUTION Cont_inuity - Before connecting line voltage wiring, p_erfornm(mtinuity check between
all wires and ground to make sure that there areledrical leaks that could blow a fuse
or damage electrical components. Also check tHeripy of the line and neutral wires. Line mustasaere
120VAC to ground; neutral must measure zero. Failo follow instructions may damage the unit.

NOTICE Max Load - Pump output B is used to control the Water He@teculator and is limited
to operating a circulator with a maximum currergdf 5 Amps or a maximum 2/5 hp
motor. See Table 3-1. Circulator outputs PUMP 4 @nare not to be used for water heater application
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Figure 3-1 All Models
Line Voltage Field Wiring
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Table 3-1 Line Voltage Field Connections

Connection | Location Description
L1 120VAC Hot - Location for connecting line voltage of the power dupNote most
1 installation codes require the installation of a servicecéwit break line voltage to the
(120VAC) .
appliance.
PUMP A 2 Not used.
PUMP B 3 DHW Demand - Output to the Water Heater Circulator, powered durng demand.
PUMP C 4 Not used.
L2 5 . . .
(Neutral) 5 120VAC Common- Location for connecting neutral of the power supply eincllator.
7 . . .
Ground 3 120VAC Ground - Location for connecting ground of the power supplg airculator.
Factory Wiring - This terminal is used only for factory wiring. Dotradd or remove wires
No Conn. 9 . .
from this location.
-
14
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Low Voltage Connections

The Trinity Lx low voltage junction box is locatéal the lower left corner of the water heater caboe Lx200

models and can be accessed by removing the framtafdhe water heater, followed by the removathaf low

voltage junction box cover. On Lx400 models, the Moltage junction box is located at the top of tater

heater cabinet on the left hand side and can lesaed by removing the top front cover of the wiagsater. The
water heater is provided with one hole and two koats for routing field wiring into the low voltagenction

box. Low voltage field connections identified imfdle 3-2 to be read in conjunction with Figure 8@ stand
alone water heaters and Figures 3-3 for multipleemaeater applications.

Table 3-2 Low Voltage Field Connections

Connection Location Description
(Cza\'\//l AC) 1 24VAC Common-— Neutral for the 24VAC power supply within the wateater.
R 2 :
(24VAC) 5 24VAC Hot - Power supply for inputs LIM, CH1, and CH2 (LL).
External Limit — Input requiring 24VAC from terminal R to permhet burner to
LIM 4 operate. Comes factory equipped with a jumper to the RniatnmiRemove the factory
installed jumper and install the normally open isolated caomtattthe field supplied
Safety Flow Switch.
Local Central Heat Demand— Input requiring 24VAC from terminal R to initiate |a
CH1 * 5 “local” CH call. Switch is made using an isolated end switcty (cbntact) via
thermostat, zone controller or other device. Typically used motters. * Not applicable
for Water Heater Applications.
Lead-Lag Central Heat (DHW) Demand- Input requiring 24VAC from terminal R to
CH2 (LL) 6 initiate a “lead-lag” DHW call. Switch is made using an isolated switch (dry contact
via the storage tank thermostat (aquastat). Typically usadeasi-lag input for cascaded
water heaters, where the LL central heat settings are usedldsiéVN settings.
DHW Tank Demand —Input requiring closure of terminals 7 and 10 to inite@emand
DHW 7 for DHW. Switch made via isolated end switch (dry contaainfthe storage tank
thermostat (aquastat).
5 OD 8 Outdoor Temperature Sensor— A wall mountable OD Sensor is included with each
@ | SENSOR * unit. Typically used with boilers. * Not applicable forafér Heater Applications.
& SYSTEM * 9 System Water Temperature — A strap-on System Sensor is included with each
appliance. Typically used with boilers. * Not applicable\\éater Heater Applications.
SENSOR N
COM 10 System Common-Common port for field inputs DHW, OD Sensor and 8ysSensor.
11 External Modulation Control — Using a 4-20mA signal, an external control can be yised
4-20mA to directly modulate the burner firing rate or adjust the actet point. This can be
12 useful for applications using external staging controBwolding Automation Systems.
2| DATA+ 13
= Remote Display— Terminals 13 through 16 can be used to connect a second user
8| 12vDC 14 interface remotely.
(=
g COM 15 Lead-Lag — Terminals 13, 15 and 16 can be "daisy-chained" to multiple wesaters
£ (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, maximum capacityG¥Amps at 24VAC.
* Asterisk indicates connection not used or applicable fateHeater Applications. See descriptions in Table 3-2.
-
5
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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 appbos. 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 multipleavdneater applications. See Figure 3-3 for loviage field
wiring schematic.

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

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

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

& CAUTION Mod_ulation Method - If modu_lating to return temperature via the tr$ensor, lower the
maximum CH (DHW) set-point by 20 degrees to preuventperature overshoot and/or
damage to the unit. Failure to follow these indioucs will result in higher than anticipated opérgt
temperatures possibly resulting in personal injurgystem damage.

Table 3-3 Modulation Sensor Settings

Demand Call Application Factory Default Alternative Sensor | LL Master Configuration
DHW demand Stand Alone (single)  Outlet Sensor Inlet Senso n/a

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

Notes:

! The system sensor is the factory default, but it isapplicable for Water Heater Applications; therefore, CH2 wil
automatically modulate to the backup sensor (alternative sehamystem sensor is not installed.

2 On multiple water heater applications using Lead-Lag [CHZ2 ifiput], only the designated Master shall be "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). Failuréoltow
these instructions may damage the unit.

Fuse (24VAC)- The Trinity Lx is equipped with a “blade styl@” Amp fuse to protect
the internal transformer. The fuse is located wvithe slide-out control panel box.

NOTICE
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Figure 3-2 All Models

Low Voltage Field Wiring
(Stand Alone Water Heater Configuration)
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Figure 3-3 All Models

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