
SECTION 23 57 00
HEAT EXCHANGERS

PART 1 - GENERAL

1.1 WORK INCLUDED

A. Piping and accessories.

B. Semi-instantaneous water heaters.

C. Unfired steam generators (USG) i.e. steam to steam generator.

1.2 RELATED WORK

A. Section 23 05 00:  Common Work Results for HVAC
B. Section 23 05 53:  Painting and Identification

C. Section 23 07 00:  Mechanical Insulation

D. Section 23 21 13:  Hydronic Piping

E. Section 23 21 16:  Hydronic Specialties

F. Section 23 22 13:  Steam and Steam Condensate Piping

G. Section 23 22 16:  Steam and Steam Condensate Specialties

H. Section 25 55 00:  Integrated Automation Building Control Systems

I. Section 23 09 23:  Direct Digital Control System

J. Section 23 09 93:  Control Sequences of Operation

K. Section 23 05 93:  Testing, Adjusting and Balancing

1.3 QUALITY ASSURANCE

A. Conform to ASME code for unfired pressure vessels and other applicable codes.  Use only heat exchangers that bear ASME Code stamps.

B. Furnish the Engineer with a manufacturers’ data report for pressure vessels, Form No. U-1 as required under the ASME rules.  The form must be signed by an authorized inspector holding a National Board Commission.  The form shall certify that the heat exchanger’s construction conforms to the latest ASME Code for pressure vessels for the pressures listed.  The Engineer will pass the form to the Owner after verifying that it is in order.

C. Ensure products and installation of specified products are in conformance with recommendations and requirements of the following organizations:

1. National Sanitation Foundation (NSF).

2. American Society of Mechanical Engineers (ASME).

3. National Board of Boiler and Pressure Vessel Inspectors (NBBPVI).

4. National Electrical Manufacturers' Association (NEMA).

5. Underwriters Laboratories (UL).

1.4 SUBMITTALS 

A. Product Data: 

1. Provide manufacturer’s recommended piping arrangement diagram. Include dimension drawings of water heaters indicating piping, components and required connections, size of tappings, drains, anchors, lifting points and attachments.

2. Manufacturer's data sheets and installation instructions.

3. Provide wiring diagrams, electrical characteristics and connection requirements.

B. Record Documents: 

1. Provide full written description of manufacturer’s warranty.

C. Operation and Maintenance Data: 

1. Include operation, maintenance, and inspection data, replacement part numbers and availability, and service depot location and telephone number.

1.5 DELIVERY, STORAGE and HANDLING 

A. Provide temporary inlet and outlet caps.  Maintain caps in place until installation.

B. Do not operate the hot water generator for any reason until the factory startup service has been completed.

1.6 warranty

A. Tank Warranty:  Generator tanks shall have a minimum of an eight (8) year warranty to protect the Owner against defects in material and workmanship, discolored water or tank perforation due to erosion and corrosion.  Should the tank or liner fail for any reason with the first eight full years after startup, the manufacturer shall, at the Owner’s option, pay for all repairs or replacement, including material, labor, incidental costs, and freight.  The tank warranty must be submitted with the total package submittals.  The submission of any submittal with a warranty less than that described or the absence of a warranty with the submittal, will be sufficient cause for complete submittal rejection.

B. Heat Exchanger Warranty:  The heat exchanger shall have a minimum of a three (3) year warranty against material and workmanship, corrosion and erosion, thermal shock, and fouling.  All material, labor freight, and incidental expenses shall be the responsibility of the manufacturer should the warranty be exercised.  The heat exchanger warranty must be submitted with the total package submittals.  The submission of any warranty less than that described of the absence of a warranty with the submittal, will be sufficient cause for complete submittal rejection.

1.7 REFERENCE STANDARDS

A. ANSI (American National Standards Institute)
B. ASME (The American Society of Mechanical Engineers)
C. ASA (American Standards Association)
PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Semi-instantaneous water heaters: Cemline, Spirax Sarco, Thrush, Ace.

B. Unfired steam generators: Cemline, Spirax Sarco, Armstrong.

2.2 SEMI-INSTANTANEOUS WATER HEATER
A. Furnish and install packaged semi-instantaneous double-wall domestic hot water heaters with dimensions and capacities as scheduled on the Contract Drawings and as outlined herein.  This Specification describes minimum quality and performance requirements. Variations of system components by the individual referenced manufacturers are acceptable for installation in this project provided they meet or exceed all of the requirements indicated herein and fit properly in the space provided.

B. Heaters shall be designed, manufactured and stamped in accordance with Section VIII Div. 1 of ASME Code for design pressures of 150 PSIG at 210 degrees F. shell side and 150 PSIG at 370 degrees F. or 370 PSIG at 450 degrees F. tube side. ASME label with National Board registration.

C. Each heater shall be U-tube, removable tube bundle type. The water shall be heated in the shell and the steam condensed inside the tubes. Heaters shall have an integrally mounted non-ferrous recirculating water system to maintain the potable water within +/- 4 degrees F. of the specified outlet temperature under all normal conditions. The closure between hot water bonnet, tube sheet and shell flange must be made so either the tube side or shell side gasket can be inspected or replaced without disturbing the other gasket.

D. The shell shall be constructed of solid austenitic type 316L stainless steel with 304L stainless steel fittings. Non-metallic shell liners will not be acceptable. The tubing shall be double-wall copper U-tubes expanded into a solid 304 stainless steel shellside tubesheet and a carbon steel tubeside tubesheet. An open and fully visible 360 degree 3/8" wide leak detection gap shall exist between the two tube sheets. Tubing shall be 3/4" O.D. outer tube and 5/8" O.D. inner tube both of seamless 90/10 copper nickel. The combined metal thickness of the double tube walls shall not be less than .07 inch thickness excluding the leak detection groove depth.

E. In order to provide positive detection and indication of leakage across the exchanger, the common surface between the inner and outer tubes shall be provided with a continuous network of leak detection passages all connected directly to the "tell-tale" space between the inner and outer tube sheets. Design shall provide fully visible 360 degree vented leak detection between tube sheets. "Weep-hole" designs are not acceptable. Design shall allow on-Site discovery and sealing of leaking tubes without requiring removal of the tube bundle.

F. Each heater shall be completely assembled, ready to be connected at the installation Site and include:

1. Steam control valve with steam piloted temperature control, inlet strainer and down stream vacuum breaker.

2. Float and thermostatic condensate trap.

3. Compound steam pressure gage, 3-1/2” dial, with syphon and shut off cock.

4. Combination water pressure-temperature relief valve, ASME certified.

5. Water recirculation system, non-ferrous with circulator and isolation valves, 115V/60HZ/single phase.

6. Nema 1 panel with on/off switch, green light (normal), red light(high temperature), manual-reset temperature limiting device with high temperature safety system to shut off hot water flow on pre-selected high temperature setting and dry contacts for remote “High Limit Tripped Status” indication.

7. Shell insulation: 1-1/2" thick fiber glass type with outer 20 gauge stainless steel jacket to comply with the latest ASHRAE 90 requirements.
2.3 UNFIRED STEAM GENERATOR:  PLANT STEAM TO CLEAN STEAM 
A. Manufacturer:

1. Contractor shall furnish and install new unfired steam to steam generators for the system as indicated on the drawings.  Unfired steam generator shall be a model USG as manufactured by Cemline under base bid.  Equivalent units as manufactured by Aerco or Patterson-Kelley may be submitted as deduct alternates. Package shall meet design, types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule drawings.

B. Unfired Steam Generators – Steam to Steam: 

1. An Unfired Steam Generator shall be furnished as a complete package ready for installation including all necessary components for operation.  The unfired steam generator, steam to steam type, shall be of the sizes and capacities noted on the schedule. The generator shall consist of heir-within-specified materials and components and shall be specifically designed for working pressure scheduled.   The unfired steam generator selection shall be provided with the scheduled minimum heat transfer surface area required to meet the scheduled capacity and pressure drops.  The unfired steam generator shall be factory mounted, wired, piped, and tested.

2. Unfired Steam Generator shall be ASME Code constructed and stamped in accordance with Section VII, Division I, for Unfired Steam Generators and shall be U.L. listed. Unfired Steam Generators shall be registered with the National Board of Boiler and Pressure Vessel Inspectors, and signed copy of shop inspection report shall be furnished.  When generating steam above 50 psi, Unfired Steam Generator shall be 100% x-rayed in accordance with Section VIII “Unfired Steam Generators” and shall bear the “UB” stamp.  When generating steam below 50 psi, Unfired Steam Generator shall be in accordance with Section VIII “Unfired Steam Generators” and shall bear the “UB” stamp.

3. Unfired Steam Generator shall be mounted on a suitable I-Beam support skid, which shall be permanently welded to the shell.  

4. Unfired Steam Generator shall be insulated with not less than 2” of Fiberglas insulation, protected by not less than 20 ga. thick enameled steel jacket.  

5. Unfired Steam Generator shall be furnished with materials appropriate for the generated steam fluids noted on the schedule.  

a. Generated Steam Fluid– Potable Water (Soft water of less than 8 grains of hardness)

1) Unfired steam generator shall be constructed of a carbon steel shell with a NPT or Flanged carbon steel supply connection.

2) Unfired Steam Generator shall be furnished with submerged u-tube type heat exchanger coil.  On generators where the source steam pressure exceeds 80 PSIG 18 Ga. 90/10 cupro-nickel tubes shall be provided on the coil; where the source steam pressure is less than 80 PSIG 20 Ga. copper tubes shall be provided on the coil.  Tubes shall be expanded into a tubesheet of the appropriate tubesheet material for the tubing being used.  Tubes shall be arranged in the tubesheet in a 2-pass arrangement with a triangular pitch.

3) All unfired steam generator components subject to the generated steam side shall be of copper or carbon steel construction.  Component piping on generated steam side shall be carbon steel or copper.

4) Unfired Steam Generator shall be furnished with a vessel steam gauge and pressuretrol to monitor the generated steam.  Gauge shall be of copper or brass construction with a steel case and shall be of the appropriate range for the generated steam pressure.  

5) Unfired Steam Generator shall be furnished with a carbon steel float type level controller with a steel water column and gauge glass assembly.

6) Unfired Steam Generator shall be furnished with an ASME Code Section I brass pressure relief valve with a capacity to relief the total BTU of output of the generator.

7) Unfired Steam Generator shall be furnished with a vacuum breaker.

8) The unfired steam generator blowdown components shall be of copper or carbon steel construction.  Blowdown piping on generated steam side shall be carbon steel or copper.

9) Unfired steam generators operating at 15 psi or below shall be furnished with a brass feed water solenoid valve (factory wired to level control), carbon steel check valve, and high limit solenoid valve.  Unfired steam generators operating above 15 psi shall be additionally furnished with a multistage feed water pump sized to generate adequate feedwater pressure for the scheduled generated steam pressure and capacity.  Pump shall be factory supplied with a starter wired to the level control.  The pump shall discharge into a brass ball valve, brass feed water solenoid valve (factory wired to level control), carbon steel check valve, and high limit solenoid valve.

10) On systems where source fluid water hardness is higher than 10 grains of hardness a water softener shall be provided to soften water to less than 8 grains of hardness to minimize scaling on the unit.

b. Generated Steam Fluid– DI or RO Water

1) Unfired steam generator shall be constructed of a 316L stainless steel shell with a NPT or Flanged stainless steel supply connection.

2) Unfired Steam Generator shall be furnished with submerged u-tube type heat exchanger coil.  On generators where the source steam pressure exceeds 80 PSIG 18 Ga. 316L stainless steel tubes shall be provided on the coil; where the source steam pressure is less than 80 PSIG 20 Ga. stainless steel shall be provided on the coil.  Tubes shall be expanded into a 316L stainless steel tubesheet.  Tubes shall be arranged in the tubesheet in a 2-pass arrangement with a triangular pitch.

3) All unfired steam generator components subject to the generated steam side shall be of 316L stainless steel construction.  Component piping on generated steam side shall be stainless steel.

4) Unfired Steam Generator shall be furnished with a vessel steam gauge and pressuretrol to monitor the generated steam.  Gauge shall be of stainless steel construction with a stainless steel case and shall be of the appropriate range for the generated steam pressure.  

5) Unfired Steam Generator shall be furnished with a stainless steel float type level controller with 316-L stainless steel water column.

6) Unfired Steam Generator shall be furnished with an ASME Code Section I stainless steel pressure relief valve with a capacity to relief the total BTU of output of the generator.

7) Unfired Steam Generator shall be furnished with a vacuum breaker.

8) The unfired steam generator blowdown components shall be of stainless steel construction.  Blowdown piping on generated steam side shall be stainless steel up to the condensate cooler.

9) Unfired steam generators operating at 15 psi or below shall be furnished with a stainless steel feed water solenoid valve (factory wired to level control), stainless steel check valve, and high limit solenoid valve.  Unfired steam generators operating above 15 psi shall be additionally furnished with a multistage feed water pump (with stainless steel wetted components) sized to generate adequate feedwater pressure for the scheduled generated steam pressure and capacity.  Pump shall be factory supplied with a starter wired to the level control.  The pump shall discharge into a stainless steel ball valve, stainless steel feed water solenoid valve (factory wired to level control), stainless steel check valve, and high limit solenoid valve.

6. All unfired steam generator components subject to the source steam side shall be of copper or carbon steel construction.  Component piping on source steam side shall be carbon steel or copper.

7. Unfired Steam Generator shall be furnished with a source steam gauge to monitor the source steam pressure.  Gauge shall be of copper or brass construction with a steel case and shall be of the appropriate range for the source steam pressure.  

8. Unfired Steam Generator will be furnished with a pilot actuated control valve to modulate the incoming steam to maintain the desired output of steam pressure + 2 psi.  Control valve shall be suitable for 150 psi at 300 F.  Control valve pilot shall monitor output steam pressure and modulate the boiler steam to maintain constant output pressure.

9. Unfired Steam Generator will be factory supplied with dual float and thermostatic traps, one for the coil and one for the drip before the control valve.  Unfired Steam Generator shall have incoming steam strainer.

10. Unfired Steam Generators shall be furnished with an internal steam separator.

11. Unfired steam generator shall be factory furnished with a high water shut off.  High water cut off shall include an electronic probe mounted in the top of the unit connected to an electric operated power to open spring to close ball valve for boiler operating at or below 15 psi.  For boilers operating above 15 psi steam, high water shut-off shall open feed water pump circuit.  In the event of high water, ball valve will close.

12. Unfired Steam Generators shall be provided with a set of dry contacts to alert the B.A.S. system of either a high pressure, low water, or high water condition occurs.  Additionally, the unit shall be provided with a 120-volt alarm bell that is factory wired to sound at any of these conditions.  Unfired Steam Generators shall be furnished with an alarm-silencing relay with red alarm light and manual push button.

13. Unfired Steam Generator shall be furnished with a relay for remote on-off control from the B.A.S. system. 

14. Unfired Steam Generator shall be furnished with dry contacts to signal building management system on low water, high water of high pressure.

15. Unfired Steam Generator shall be furnished with a TDS Blow Down system.  A factory installed time sample feed water blow down system consisting of a control which measures the total dissolved solids in the Unfired Steam Generator.  The blow down operates on a timed basis and if the total dissolved solids exceed the set point the valve shall blow down the boiler until fresh water brings the total dissolved solids level to the desired setting.  Automatic blow off system shall be furnished with a NEMA I control system and all factory wired to a single point 120 volt connection.  Field piping of cold water to the unit’s mixing valve and venting from the unit shall be the responsibility of the contractor in the field.

16. Unfired Steam Generator shall be factory furnished with a factory mounted Cemline CBO series Blow Down \ Condensate Coolers are ASME code constructed and stamped for 150 psi working pressure.  Minimum steel thickness is 3/16”.  The blow down enters the tangential inlet where it meets a 90 degree stainless steel wear plate.  The wear plate will prevent erosion of the side wall of the vessel.  The tangential blow down entry causes the blow down to swirl around the circumference of the vessel where part of the liquid will flash to steam and the balance will settle to the bottom.  The internal flash will go through the vent to atmosphere and the hot condensate and sludge will fall to the bottom of the vessel where it will flow by gravity to the drain leg.  The temperature of the condensate will activate the thermal control valve which will feed cold water into the drain leg where the cold water and hot condensate will mix.  This results in drained liquid temperature which is acceptable for municipal sewage.  A thermometer is furnished in the drain leg and a check valve is furnished on the cold water inlet.  Tank is mounted and piped as part of the Unfired Steam Generator package.

17. Unfired Steam Generators shall be furnished as factory packages with all wiring to single terminal strip and will be factory pipes so contractor shall have field connections to city water, source steam, source steam condensate, clean steam outlet, drain and relief valve outlets.
PART 3 - EXECUTION

3.1 INSTALLATION

A. Install equipment in accordance with manufacturer’s written recommendations.

B. Provide a vacuum breaker and properly sized steam trap for steam-to-water heat exchangers.

C. Arrange piping and shutoff valves to permit convenient removal of heads and coils and to permit convenient tube pull.

D. Refer to field test requirements described in Section 15990

END OF SECTION
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