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Revise this Section by deleting and inserting text to meet Project-specific requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

Retain or delete this article in all Sections of Project Manual.

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

Shell-and-tube, heating-media-in-U-tube-coil, domestic-water heat exchangers.

1.3 SUBMITTALS

A. Product Data:  Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.
Retain paragraph below if equipment includes wiring.

B. Shop Drawings:

1. Wiring Diagrams:  For power, signal, and control wiring.

2. Plans, elevations, sectional and other details.

1.4 INFORMATIONAL SUBMITTALS

Retain first paragraph below if required by seismic criteria applicable to Project.  Coordinate with Sections specifying mechanical vibration, supports, and seismic controls.  See ASCE/SEI 7 for certification requirements for equipment and components.

Retain first paragraph below for product certificates from manufacturers.

A. Product Certificates:  For each type of, domestic-water heat exchanger, from manufacturer.

Retain first paragraph below if plumbing codes for Project area require domestic-water heat exchangers to be independent-testing-agency certified.  Verify availability for units retained.

B. Domestic-Water, Heat-Exchanger Labeling:  Certified and labeled by testing agency acceptable to authorities having jurisdiction.

C. Source quality-control reports.

D. Field quality-control reports.

E. Warranty:  Standard warranty specified in this specification.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data:  For domestic-water heat exchangers to include in emergency, operation, and maintenance manuals.

1.6 QUALITY ASSURANCE
A. Electrical Components, Devices, and Accessories:  Use UL 508A certified control panel and NEMA 4X rated control panel enclosure.

LEED-NC Prerequisite EA 2 requires that domestic-water heat exchangers comply with ASHRAE/IESNA 90.1, including equipment efficiency indicated in table titled "Performance Requirements for Water Heating Equipment."

B. ASHRAE/IESNA 90.1 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1.

C. ASME Compliance:  Where ASME-code construction is indicated, fabricate and label heat-exchanger storage tanks to comply with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1 - U Stamp.

D. Lead Content:  Use low lead under 0.25% content of total system or lead free materials of construction for surfaces that are in contact with domestic water. 
1.7 COORDINATION

A. Coordinate sizes and locations of concrete bases with actual equipment provided.

1.8 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this article are not less than remedies available to Owner under prevailing local laws.

A. Standard Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of domestic-water heat exchangers that fail in materials or workmanship within specified warranty period.

B. Warranty Period:

1. Tube Bundle shall carry a non-prorated (5) year warranty against failure due to thermal shock, mechanical failure, manufacturing or material defect. The tube bundle shall not be warranted from failure due to scaling, liming, corrosion, or erosion due to water or installation conditions.

2. SHELL shall carry a non-prorated (10) year warranty.

3. ALL OTHER COMPONENTS shall carry a non-prorated (1) year warranty.

PART 2 -  PRODUCTS

See discussions on various types of domestic-water heat exchangers in the Evaluations for minimum and maximum limits on capacity and recovery of domestic-water heat exchangers in this Section.

Vitraglas and Hydrojet are trademarks of Bradford White Corporation.

2.1 SHELL-AND-TUBE, DOMESTIC-WATER HEAT EXCHANGERS

A. Shell-and-Tube, Heating-Fluid-in-U-Tube-Coil, Domestic-Water Heat Exchangers:

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers.  Retain one of first two subparagraphs and list of manufacturers below.  See Section 016000 "Product Requirements."
1. Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

Retain option in first subparagraph below if manufacturer's name and model number are indicated in schedules or plans on Drawings; delete option and insert manufacturer's name and model number if not included on Drawings.

2. Basis-of-Design Product:  Subject to compliance with requirements, provide product indicated on Drawings Diversified Heat Transfer Inc. (DHT); SuperTherm Model STH-90028-_____ or comparable product by one of the following:
a. Diversified Heat Transfer Inc. (DHT)
b. _____________________

c. _____________________

3. Description:  Tankless, packaged assembly of heat-exchanger, controls, and specialties for heating domestic water in shell with steam in coils or tubes.

4. Shell Construction:  316L stainless steel (schedule 10s) water pressure vessel to be designed and constructed per ASME section VIII Div. 1, using low lead or lead free materials and rated at 200-psig/210F or 250-psig/205F design pressure/temperature. Shell cover to be constructed of 304L stainless steel.
a. Configuration:  Horizontal.
b. Shell Tappings:  Factory fabricated of materials compatible with domestic-water, heat-exchanger shell. Attach tappings to shell before testing and labeling.

1) Up to 2-1/2 inches size: NPT/threaded connections compatible with potable water applications.

2) 3 inches and larger size: flanged connections compatible with potable water applications.

c. Insulation: Complying with ASHRAE/IESNA 90.1, unless otherwise indicated, and suitable for operating temperature.  Surround entire shell and nozzle except connections and controls.
5. Heat-Exchanger Coils:  Copper (standard) or Copper-Nickel (optional) double-wall U tubes 3/4” diameter for heating fluid. Stainless steel 304L (shell side) and Carbon steel (tube side) tube sheets and either commercial grade SS316 sheet metal or non-ferrous supporting baffles. Heat-exchanger rated at 150PSIG/300 or 350°F working-pressure/temperature.
6. Temperature Control:  Include feedforward type adjustable temperature solid-state control module with touchscreen user interface, mounted externally to skid. Control panel temperature set point range shall be from minimum 35°F to maximum 180°F. Heater shall include fully modulating electronic control valve to maintain hot water supply temperature within +/-4 deg F variation from set point when operated under normal load conditions with maximum load variation up to 25% of heating capacity.
7. Safety Control:  
a. Include automatic, over-temperature-limit switch which shall close the control valve on failure of control panel to close the control valve during over temperature condition. 
b. Include primary and secondary sound alarms functionality in the safety controls. Red light error message shall display on screen when hot water temperature reaches primary alarm setting and alarm shall start sounding. In the next step, power supply to the control valve shall be interrupted causing it to close. If the water temperature continues to rise, it shall turn the secondary alarm on, which will then open the dump solenoid valve to release high temperature hot water to safe drain in order to protect the unit. When unit goes back to normal operating temperature conditions, the power to the control valve shall restore and dump solenoid valve to close. Error message shall disappear but the siren should continue until owner manually presses the silence button to turn it off. Controls shall also include Aquastat safety over the control panel system if it in case malfunctions.
8. Relief Valves:  ASME rated and stamped for combination temperature-and-pressure relief valves.  Include one or more relief valves with total relieving capacity at least as great as heat input. Relief valve shall confirm ANSI Z21.22 with relieving capacity of at least as heat input, and set at optional 150 PSIG/210°F. Note: Higher water pressure shall require a pressure only relief valve.
9. Miscellaneous Components for Steam Unit:  Strainers, steam-control valve, steam trap, valves, pressure gage, thermometer, and piping.

a. Control valve shall have electronic actuator with fail close design (spring return) or loss of power. Electronic Steam control shall have at least ANSI class IV shut-off.
b. Main condensate, steam inlet including strainer (optional) and hot water outlet piping assemblies’ factory supplied for field installation.

c. Vacuum Breaker: shall be factory installed on the steam side of heat exchanger.
d. Gauges: Factory-mounted pressure gauges on steam side and temperature gauge on shell side of heat exchanger. 

10. Circulating Pump:  UL/CUL listed, lead-free bronze and/or stainless steel material construction, in-line pump. Include mechanical seals, 200-psig maximum working-pressure rating, and 230 deg F continuous-water-temperature rating.

a. Pump Control: Constant speed pump wired for continuous operation and re-circulate water in the heat exchanger from hot water discharge to cold water inlet side.
11. Control Panel shall be provided with the following associated features:

a. Factory mounted to water heater shell.  Provide manual disconnect switch for power supply to control panel and refer to electrical drawings/specifications, national and local codes for details. 

b. Touchscreen HMI user interface display with easy adjustable set points. Backup LCD display on feedforward PID controller installed inside the control panel enclosure. 
c. Control Panel shall have two level password protections for settings adjustment.

d. Process indication displayed on the colored touchscreen display on home screen with user configurable through plain English menus.
e. Solid-state control module shall be provided with a field programmable digital electronic HMI and PID controller allowing the user to set operating and temperature limits on the display screen.

f. Solid –state control module shall be supplied with dry contact closure outputs to indicate to building management system (BMS) the occurrence of high temperature alarm condition.
g. Control module shall be supplied with an on-off switch and shall be mounted in a NEMA 4X panel; all limits shall be 24 VAC.

12. Building Management System Interface:  The control panel either shall or shall not be capable of remote communications with the building management system to:

a. Turn the heater on or off through a dry contact.

b. Remotely set the temperature of the heater using 4-20mA input signal.

c. Remotely monitor the operating temperature.

d. Remotely monitor high and low temperature alarm.

e. Remotely monitor inlet and outlet temperature sensor status.

f. Remotely monitor Control valve opening percentage.

g. Compatibility with Modbus and BACnet /IP standard. For Interface with BACnet MS/TP, LonWorks, Metasys N2 and Modbus RTU protocols; an external Diversified Heat Transfer supplied built-in translation communications gateway shall be utilized.
13. Stand:  Factory fabricated coated skid for floor mounting.

If more than one shell-and-tube, domestic-water heat exchanger is required on Project, delete paragraph below and schedule shell-and-tube, domestic-water heat exchangers on Drawings.

B. Capacity and Characteristics:

1. Flow Rate:           gpm at          deg F temperature rise.

2. Hot-Water Temperature Setting:           deg F.

3. Domestic-Water Pipe Size:            NPT or Flanged.

Retain one of first two subparagraphs below.

4. Steam Supply:

a. Inlet Pressure:           psig.

b. Demand Rate:           lb/h.

c. Input Rating:           Btu/h.

d. Steam Pipe Size:             NPT or FLG.

Retain first subparagraph below if retaining "Steam Supply" Subparagraph above.

5. Condensate Pipe Size:             NPT.

6. Electrical Characteristics: Single point field power connection to factory installed and factory wired transformers, switches, controllers and other electrical devices. 

a. Volts:  120
b. Phases:  Single
c. Hertz:  60
2.2 SOURCE QUALITY CONTROL

Retain first paragraph below for factory-assembled, domestic-water heat exchangers.  Factory tests are an added cost option and may not be available from some manufacturers.  Verify requirement with Owner.

A. Factory Tests:  Test and inspect domestic-water heat exchangers specified to be ASME-code construction, according to ASME Boiler and Pressure Vessel Code.

B. Hydrostatically test domestic-water heat exchangers to minimum of one and one-half times pressure rating before shipment.

C. Domestic-water heat exchangers will be considered defective if they do not pass tests and inspections.  Comply with requirements in Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.

D. Perform electrical, temperature and alarm functionality tests.
E. Prepare test and inspection reports.

PART 3 -  EXECUTION

3.1 DOMESTIC-WATER, HEAT-EXCHANGER INSTALLATION

A. Domestic-Water, Heat-Exchanger Mounting:  Install domestic-water heat exchangers on concrete base.  Comply with requirements for concrete bases specified in Section 033000 "Cast-in-Place Concrete." Section 033053 "Miscellaneous Cast-in-Place Concrete."
B. Install domestic-water heat exchangers level and plumb, according to layout drawings, original design, and referenced standards.  Maintain manufacturer's recommended clearances.  Arrange units so controls and devices needing service are accessible.

1. Install shutoff valves on domestic-water-supply piping to heat exchangers and on domestic-hot-water outlet piping.  Comply with requirements for shutoff valves specified in Section 220523 "General-Duty Valves for Plumbing Piping."
2. Install shutoff valves on heating hot-water piping to heat exchangers.  Comply with requirements for shutoff valves specified in Section 230523 "General-Duty Valves for HVAC Piping."
3. Install shutoff valves on steam and condensate piping to heat exchangers.  Comply with requirements for shutoff valves specified in Section 230523 "General-Duty Valves for HVAC Piping."
Retain first paragraph below if domestic-water heat exchangers are required to withstand seismic design loads.  Insert special requirements for seismic restraints here or detail on Drawings.

C. Install domestic-water heat exchangers with seismic-restraint devices.  Comply with requirements for seismic-restraint devices specified in Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
D. Install temperature and pressure relief valves in top portion of storage-tank shells of domestic-water heat exchangers with domestic-water storage. Use relief valves with sensing elements that extend into shells.  Extend relief-valve outlet, with drain piping same as domestic-water piping in continuous downward pitch, and discharge by positive air gap onto closest floor drain.

E. Install combination temperature-and-pressure relief valves in water piping for domestic-water heat exchangers without storage.  Extend relief-valve outlet, with drain piping same as domestic-water piping in continuous downward pitch, and discharge by positive air gap onto closest floor drain per codes and jurisdictions.

F. Install heat-exchanger drain piping as indirect waste to spill by positive air gap into open drains or over floor drains.  Install hose-end drain valves at low points in water piping for domestic-water heat exchangers that do not have tank drains.  Comply with requirements for hose-end drain valves specified in Section 221119 "Domestic Water Piping Specialties."
G. Install thermometer on each domestic-water, heat-exchanger, inlet and outlet piping, and install thermometer on each domestic-water, heat-exchanger, heating-fluid inlet and outlet piping.  Comply with requirements for thermometers specified in Section 220519 "Meters and Gages for Plumbing Piping."
H. Install pressure gages on domestic-water, heat-exchanger, heating-fluid piping.  Comply with requirements for pressure gages specified in Section 220519 "Meters and Gages for Plumbing Piping."
I. Fill domestic-water heat exchangers with water.

J. Charge domestic-water compression tanks with air.

3.2 CONNECTIONS

Coordinate piping installations and specialty arrangements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Comply with requirements for piping specified in Section 221116 "Domestic Water Piping."
B. Comply with requirements for heating hot-water piping specified in Section 232113 "Hydronic Piping" and Section 232116 Hydronic Piping Specialties."
C. Comply with requirements for steam and condensate piping specified in Section 232213 "Steam and Condensate Heating Piping" and Section 232216 Steam and Condensate Piping Specialties."
D. Drawings indicate general arrangement of piping, fittings, and specialties.

E. Where installing piping adjacent to domestic-water heat exchangers, allow space for service and maintenance of heat exchangers.  Arrange piping for easy removal of domestic-water heat exchangers.

3.3 IDENTIFICATION

A. Identify system components.  Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."
3.4 FIELD QUALITY CONTROL

A. Perform tests and inspections.

1. Leak Test:  After installation, charge system and test for leaks.  Repair leaks and retest until no leaks exist.

2. Operational Test:  After electrical circuitry has been energized, start units to confirm proper operation.

3. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

B. Domestic-water heat exchangers will be considered defective if they do not pass tests and inspections.  Comply with requirements in Section 014000 "Quality Requirements" for retesting and re-inspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.

C. Prepare test and inspection reports.

3.5 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain domestic-water heat exchangers.
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