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Nelllsle XTHERM™, TYPE WH - MODELS 1005-2005
SUGGESTED SPECIFICATIONS

DIVISION 23 34 36.29

COMMERCIAL, WATER-TUBE, GAS DOMESTIC WATER HEATERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes condensing, gas-fired copper finned-tube, gas domestic water heaters
Specifier Note: Use as needed

B. Related Sections
1. Building Services Piping — Division 22 10 00
2. Breeching, Chimneys, and Stacks (Venting) — Division 23 51 00
3. Electrical — Division 23 09 33
1.2 REFERENCES
ANSI Z21.10.3/CSA 4.3
ASME, Sections IV and VI
2006 UMC, Section 1107.6
ANSI/ASHRAE 15-1994, Section 8.13.6
National Fuel Gas Code, ANSI Z223.1/NFPA 54
National Electric Code, ANSI/NFPA 70
. ASME CSD-1, 2009 (when required)

1.3  SUBMITTALS
A. Product data sheet (including dimensions, rated capacities, shipping weights, accessories)

GmMmoOoOw>»

B. Wiring diagram
C. Warranty information
D. Installation and operating instructions

1.4  QUALITY ASSURANCE

A. Regulatory Requirements
1. ANSI Z21.10.3/CSA 4.3
2. Local and national air quality regulations for low NOx (0-20 PPM NOx emissions) water

heaters
B. Certifications
1. CSA

2. ASME HLW Stamp and National Board Listed — Primary
3. ASME U Stamp and National Board Listed — Secondary
4. 1S0O 9001
1.5 WARRANTY

A. Limited one-year warranty from date of installation

B. Limited twenty-five-year thermal shock warranty

C. Limited five-year primary heat exchanger warranty

D. Limited ten-year secondary heat exchanger warranty
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PART 2 - PRODUCTS
21 MANUFACTURER

A.

Raypak, Inc.

1. Contact: 2151 Eastman Ave., Oxnard, CA 93030; Telephone: (805) 278-5300;
Fax: (800) 872-9725; Web site: www.raypak.com

2. Product: XTherm™ condensing water-tube domestic water heater(s)

22 WATER HEATERS

A.

General
1. The water heater(s) shall be fired with gas at a rated input of BTU/hr.

2. The water heater(s) shall be CSA tested and certified with a minimum thermal efficiency of 97
percent at full fire (99% at part load).

3. The water heater(s) shall be ASME inspected and stamped and National Board registered for
160 PSIG maximum allowable working pressure and 210°F maximum allowable temperature,
complete with a Manufacturer's Data Report.

4. The water heater(s) shall have a floor loading of 131 Ibs. /square foot or less.

Primary Heat Exchanger

1. The primary heat exchanger shall be of a single-bank, vertical multi-pass design and shall
completely enclose the combustion chamber for maximum efficiency. The tubes shall be set
vertically and shall be rolled into a powder-coated, ASME water heater quality, carbon steel
tube sheet.

2. The primary heat exchanger shall be sealed to 160 PSIG rated bronze headers with silicone
"0" rings, having a temperature rating over 500°F.

3. The low water volume primary heat exchanger shall be explosion-proof on the water side and
shall carry a twenty-five-year warranty against thermal shock.

4. The headers shall be secured to the tube sheet by stud bolts with flange nuts to permit
inspection and maintenance without removal of external piping connections. A heavy gauge
stainless steel slotted primary heat exchanger wrap shall ensure proper combustion gas flow
across the copper-finned tubes.

5. The water heater(s) flue connection, combustion air opening, gas connection, water
connections, condensate drain and electrical connections shall be located on the rear.

6. The primary heat exchanger shall have accessible water heater drain valves with hose bibs to
drain the water section of the primary heat exchanger.

Secondary Heat Exchanger

1. The secondary heat exchanger shall be a single-bank, multi-pass design constructed of
stainless steel and bears the ASME U stamp.

2. The water heater(s) shall be capable of operating at inlet water temperatures as low as 50°F.

Condensate Drain

1. The water heater(s) will feature a condensate drain switch which will shut down the water
heater(s) if the condensate drain is blocked.

Burners

1. The combustion chamber shall be of the sealed combustion type employing the Raypak high
temperature FeCrAloy woven mesh burner, mounted in a vertical orientation.

2. The burner must be capable of firing at both a complete blue flame with maximum gas and air
input as well as firing infrared when gas and air are reduced. The burner must be capable of
firing at 100% of rated input when supplied with 4.0” WC of inlet gas pressure, so as to
maintain service under heavy demand conditions; no exceptions.

3. The burner shall use a combustion air blower to precisely control the fuel/air mixture for
maximum efficiency throughout the entire range of modulation. The combustion air blower
shall operate for a pre-purge period before burner ignition and a post-purge period after burner
operation to clear the combustion chamber.
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4. The blower shall infinitely vary its output in response to a 4-20 mA signal supplied directly from
the PID modulating temperature controller, thereby electronically and precisely adjusting the
volume of air and gas supplied for combustion. Minimum fire shall be 25 percent of rated input.

F. Pilot Control System

1. The water heater(s) shall be equipped with a 100 percent safety shutdown.

2. The ignition shall be Hot Surface Ignition type with full flame rectification by remote sensing
separate from the ignition source, with a three-try-for-ignition sequence, to ensure consistent
operation.

3. The igniter will be located to the side of the heat exchanger to protect the device from
condensation during start-up.

4. The ignition control module shall include an LED that indicates six (6) individual diagnostic

flash codes.
5. An external viewing port shall be provided, permitting visual observation of burner operation.
G. Gas Train

1. The water heater(s) shall have a firing/leak test valve and pressure test valve as required.
2. The water heater(s) shall have dual-seated main gas valve.

3. Gas control trains shall have a redundant safety shut-off feature, main gas regulation, shut-off
cock and plugged pressure tapping to meet the requirements of ANSI Z21.10.3/CSA 4.3.

H. Water Heater Control

1. The following safety controls shall be provided:
a. High limit control with manual reset
b. Flow switch, mounted and wired
C. PSIG ASME pressure relief valve, piped by the installer to an approved drain
d. Temperature and pressure gauge (shipped loose)

2. The water heater(s) shall be equipped with a PID modulating temperature controller with LCD
display that incorporates an adjustable energy-saving pump control relay and freeze
protection, and is factory mounted and wired to improve system efficiency; three water
sensors included (tank sensor is loose)

I.  Firing Mode: Provide electronic modulating control of the gas input to the water heater.

J.  Water Heater Diagnostics
1. Provide external LED panel displaying the following water heater status/faults:
a. Power on — Green
b. Call for heat — Amber
c. Burner firing — Blue
d. Service — Red

2. Provide internal circuit board indicating the following safety faults by a 2-line, 20-character
LCD display:
System status
Condensate blockage
Manual reset high limit
Auto reset high limit (optional)
Low water cut-off (optional)
Blocked vent
Low gas pressure switch (optional)
High gas pressure switch (optional)
Controller alarm
Flow switch
Air pressure
Factory option
. External interlock
Cold Water Start/Cold Water Run
Ignition lock-out

3. Provide ignition module indicating the following flash codes by LED signal and displayed on
LCD display:
a. 1 flash — low air pressure
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23

24

2.5

2 flashes — flame in the combustion chamber w/o CFH
3 flashes — ignition lock-out (flame failure)

4 flashes — low hot surface igniter current

5 flashes — low 24VAC

6 flashes — internal fault (replace module)
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K. Combustion Chamber: The combustion chamber wrapper shall be insulated to reduce standby
radiation losses, reducing jacket losses and increasing unit efficiency.
L. Cabinet

1. The corrosion-resistant galvanized-steel jackets shall be finished with a baked-on powder
coat, which is suitable for outdoor installation, applied prior to assembly for complete
coverage, and shall incorporate louvers in the outer panels to divert air past heated surfaces.

2. The water heater(s), if located on a combustible floor, shall not require a separate combustible

floor base.

3. The water heater(s) shall connect both the combustion air and flue products through the back
of the unit.

4. The heater shall have as standard an internal, combustion air filter rated to MERV 8 (>95%
arrestance).

M. Water Heater Pump — Heater equipped with factory-packaged pump system.

N. Cold Water Protection System

1. The water heater(s) shall be configured with a cold water protection automatic proportional
bypass system that ensures the water heater will experience inlet temperatures in excess of
120°F in less than 7 minutes to avoid damaging condensation.

2. The cold water protection system shall be configured with one or two variable-speed pumps
that are controlled by a system-matched PID control that injects the correct amount of cold
water directly into the water heater loop to maintain the required minimum inlet temperature.
The PID controller temperature sensor shall be located in the inlet header of the water heater.

Specifier Note: The remaining item(s) in this section are options. Delete those that are not being
specified.

O. PVC Vent Adapter

1. The water heater(s) shall be configured with a PVC vent adapter that allows for the use of
PVC vent material with the water heater return water temperature does not exceed 170°F. The
PVC vent adapter shall be factory mounted to the water heater flue outlet and the vent
termination adapter shall be shipped loose inside of the water heater crating for field
installation.

2. The PVC vent adapter shall include a 162°F flue temperature limit mounted to the water heater
flue outlet and interlocked into the water heater safety circuit.

3. The water heater shall also have a 200°F manual high limit factory mounted into the water
heaters outlet header and interlocked into the safety circuit of the water heater.

WATER HEATER OPERATING CONTROLS
A. The water heater(s) shall feature a modulating digital controller, mounted and wired.

B. Water sensors shall be shipped loose for field-installation by installing contractor. Inlet/Outlet
sensors are factory-installed. Tank sensor is loose.

DIRECT VENT

A. The water heater(s) shall meet safety standards for direct vent equipment as noted by the 2006
Uniform Mechanical Code, section 1107.6, and ASHRAE 15-1994, section 8.13.6.

SOURCE QUALITY CONTROL

A. The water heater(s) shall be completely assembled, wired, and fire-tested prior to shipment from
the factory.

B. The water heater(s) shall be furnished with the sales order, ASME Manufacturer's Data Report(s),
inspection sheet, wiring diagram, rating plate and Installation and Operating Manual.

PART 3 - EXECUTION
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3.1 INSTALLATION

A. Must comply with:

Local, state, provincial, and national codes, laws, regulations and ordinances
National Fuel Gas Code, ANSI Z223.1/NFPA 54 — latest edition

National Electrical Code, ANSI/NFPA 70 — latest edition

Canada only: CAN/CGA B149 Installation Code and CSA C22.1 CEC Part |

Manufacturer’s installation instructions, including required service clearances and venting
guidelines

akroDdN-~

B. Manufacturer’s representative to verify proper and complete installation.
3.2 START-UP
A. Shall be performed by Raypak factory-trained personnel.

B. Test during operation and adjust if necessary:
Safeties

Operating Controls

Static and full load gas supply pressure
Gas manifold and blower air pressure
Amp draw of blower

Combustion analysis

S

C. Submit copy of start-up report to Architect and Engineer.
3.3  TRAINING

A. Provide factory-authorized service representative to train maintenance personnel on procedures
and schedules related to start-up, shut-down, troubleshooting, servicing, and preventive
maintenance.

B. Schedule training at least seven days in advance.
END OF SECTION

Project Name / Date Division 23 34 36.29 - 5




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


