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SECTION 235700 - HEAT EXCHANGERS FOR HVAC
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on MasterWorks/Single-File Formatting/Toggle/Editor's Notes.

To read detailed research, technical information about products and materials, and coordination checklists, click on MasterWorks/Supporting Information.

Access Product MasterSpec Sections:

<Double click here to view the list of manufacturer Sections available at ProductMasterSpec.com.>
Revise this Section by deleting and inserting text to meet Project-specific requirements.
This Section uses the term "Architect." Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

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 SUMMARY

A. Section includes [shell-and-tube] [brazed-plate] [and] [gasketed-plate] heat exchangers.

1.2 DEFINITIONS

Retain terms that remain after this Section has been edited for a project.

A. TEMA: Tubular Exchanger Manufacturers Association.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include rated capacities, operating characteristics, and furnished specialties and accessories.

Retain "Shop Drawings" Paragraph below if heat exchangers are required to withstand specific design loads and Architect either has delegated design responsibility to Contractor or wants to review structural data as another way to verify equipment's compliance with performance requirements. Professional engineer qualifications are specified in Section 014000 "Quality Requirements."

B. Shop Drawings: [Signed and sealed by a qualified professional engineer. ]Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.

1. Design Calculations: Calculate requirements for selecting seismic restraints and for designing bases.

2. Base Details: Detail fabrication, including anchorages and attachments to structure and to supported equipment.

Retain "Delegated Design Submittal" Paragraph below if design services have been delegated to Contractor.

C. Delegated Design Submittal: Details and design calculations for seismic restraints for heat exchangers.

1.4 INFORMATIONAL SUBMITTALS

Retain "Coordination Drawings" Paragraph below for situations where limited space necessitates maximum utilization for efficient installation of different components, or if coordination is required for installation of products and materials by separate installers. Coordinate paragraph with other Sections specifying products listed below. Preparation of coordination drawings requires the participation of each trade involved in installations within the limited space.

A. Coordination Drawings: Equipment room plan or BIM model, drawn to scale, showing the items described in this Section, and coordinated with all building trades.

Retain "Seismic Qualification Data" Paragraph below if required by seismic criteria applicable to Project. Coordinate with Section 230548 "Vibration and Seismic Controls for HVAC." See ASCE/SEI 7 for certification requirements for equipment and components.

B. Seismic Qualification Data: Certificates, for heat exchanger, accessories, and components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.

2. Dimensioned Outline Drawings of Heat Exchanger: Identify center of gravity and locate and describe mounting and anchorage provisions.

3. Detailed description of heat exchanger anchorage devices on which certification is based and their installation requirements.

Retain "Product Certificates" Paragraph below to require submittal of product certificates from manufacturers.

C. Product Certificates: For each type of shell-and-tube heat exchanger. Documentation that shell-and-tube heat exchangers comply with "TEMA Standards."

D. Certification of compliance with AHRI Standard 400.

E. Manufacturer's Experience: Certificate of manufacturer's experience.

F. Factory Quality Assurance/Quality Control Manual.

G. Source quality-control reports.

Retain "Field quality-control reports" Paragraph below if Contractor is responsible for field quality-control testing and inspecting.

H. Field quality-control reports.

I. Sample Warranty: For manufacturer's warranty.

1.5 CLOSEOUT SUBMITTALS

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

1.6 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. Special Warranty: Manufacturer agrees to repair or replace components of heat exchangers that fail in materials or workmanship within specified warranty period.

Verify available warranties and warranty periods for units and components.

1. Warranty Periods: Eighteen months from date of shipment or twelve months from date of Substantial Completion, whichever comes first.

a. Shell-and-Tube Heat Exchangers:

1) Tube Coil: [One] <Insert number> year(s).

2) Other Components: [One] <Insert number> year(s).

b. Plate Heat Exchangers:

1) Brazed-Plate Type: [One] <Insert number> year(s).

In "Gasketed-Plate Type" Subparagraph below, retain first option for Basis-of-Design product.
2) Gasketed-Plate Type; [For AHRI-certified heat exchangers, three] [One] <Insert number> year(s) from date of shipment.

1.7 QUALITY ASSURANCE

A. Qualifications:

1. Manufacturer's Experience: Submit certification that manufacturer has been engaged for minimum 20 years in the manufacturing of heat exchangers specified in this Section.
2. Factory Quality Assurance/Quality Control Manual: Submit manufacturer's factory quality assurance/quality control manual prior to ordering or taking shipment of products.

Retain "Delegated Design" Paragraph below if Contractor is required to assume responsibility for design.

3. Delegated Design Engineer: A professional engineer who is legally qualified to practice in [state] <Insert jurisdiction> where Project is located and who is experienced in providing engineering services of the type indicated.

Retain "Welding Qualifications" Subparagraph below if shop or field welding is required.

4. Welding Qualifications: Qualify procedures and personnel in accordance with the following welding codes:

Retain first subparagraph below for structural welding of steel.

a. AWS D1.1/D1.1M.

Retain first subparagraph below for structural welding of sheet steel.

b. AWS D1.3/D1.3M.

Retain subparagraph below for structural welding of reinforcing steel.

c. AWS D1.4/D1.4M.

PART 2 -  PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

Retain "Delegated Design" Paragraph below if Contractor is required to assume responsibility for design.

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design seismic restraints for heat exchangers.

Retain "Seismic Performance" Paragraph below with "Seismic Qualification Data" Paragraph in "Informational Submittals" Article for projects requiring seismic design. Delete paragraph if performance requirements are indicated on Drawings. Model building codes and ASCE/SEI 7 establish criteria for buildings subject to earthquake motions. Coordinate requirements with structural engineer.

B. Seismic Performance: Heat exchangers shall withstand the effects of earthquake motions determined in accordance with [ASCE/SEI 7] <Insert requirement>.

Retain first subparagraph below to define the term "withstand" as it applies to this Project. Definition varies with type of building and occupancy and is critical to valid certification. Option is used for essential facilities where equipment must operate immediately after an earthquake.

1. The term "withstand" means "the unit will remain in place without separation of any parts when subjected to the seismic forces specified[ and the unit will be fully operational after the seismic event]."

For life-safety components required to function after an earthquake (such as components that contain hazardous content and storage racks in structures open to the public), the Component Importance Factor is 1.5. For other components, the Component Importance Factor is 1.0 unless the structure is in Seismic Use Group III and component is necessary for continued operation of facility or failure of component could impair continued operation of facility, in which case the Component Importance Factor is 1.5.

2. Component Importance Factor is [1.5] [1.0].

See ASCE/SEI 7, "Coefficients for Architectural Component Table" and "Seismic Coefficients for Mechanical and Electrical Components Table," for requirements to be inserted in subparagraph below.

3. <Insert requirements for Component Amplification Factor and Component Response Modification Factor>.

2.2 SHELL-AND-TUBE HEAT EXCHANGERS

Retain "Manufacturers" Paragraph and list of manufacturers below to require products from manufacturers listed or a comparable product from other manufacturers.

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: :

1. API Heat Transfer Inc.

2. Armstrong Fluid Technology.

3. Bell & Gossett; a Xylem brand.

4. Delta T Heat Exchangers.

5. Flo Fab Inc.

6. Spirax Sarco, Inc.

7. TACO Comfort Solutions, Inc.

8. Thermo Dynamics Ltd.

9. Thrush Co. Inc.

10. Wessels Company.

11. <Insert manufacturer's name>.

B. Description: Packaged assembly of tank, heat-exchanger coils, and specialties.

C. Construction:

Use first subparagraph below when system pressures are greater than 15 psig (1.03 bar).

1. Fabricate and label heat exchangers to comply with ASME Boiler and Pressure Vessel Code, Section VIII, "Pressure Vessels," Division 1.

TEMA registration is an added quality assurance that the products comply with TEMA engineering and manufacturing criteria. Not all manufacturers listed are TEMA members. Contact TEMA for a current member listing.

2. Fabricate and label shell-and-tube heat exchangers to comply with "TEMA Standards."

First option in "Configuration" Paragraph below is most common in HVAC applications.

D. Configuration: [U-tube with removable] [Straight tube with removable] [Straight tube with fixed] bundle.

E. Shell Materials: [Steel] [Stainless steel].

F. Head:

In "Materials" Subparagraph below, several metal types are listed as options. The first option is the most common in HVAC applications and is generally the least expensive. Other listed options are generally available and may be required for certain applications.

1. Materials: [Cast iron] [Cast stainless steel] [Fabricated steel] [Fabricated steel with removable cover] [Fabricated stainless steel] [Fabricated stainless steel with removable cover].

2. Flanged and bolted to shell.

G. Tube: [Seamless copper] [Steel] [Cupronickel] [Stainless steel] tubes.

1. Tube diameter is determined by manufacturer based on service.

H. Tubesheet Materials: [Steel] [Stainless steel].

I. Baffles: [Steel] [Stainless steel].

J. Piping Connections: Factory fabricated of materials compatible with heat-exchanger shell. Attach tappings to shell before testing and labeling.

1. NPS 2 (DN 50) and Smaller: Threaded ends in accordance with ASME B1.20.1.

2. NPS 2-1/2 (DN 65) and Larger: Flanged ends in accordance with ASME B16.5 for steel and stainless steel flanges and in accordance with ASME B16.24 for copper and copper-alloy flanges.

K. Support Saddles:

1. Fabricated of material similar to shell.

2. Fabricate foot mount with provision for anchoring to support.

If Project has more than one type or configuration of shell-and-tube heat exchanger, delete "Capacities and Characteristics" Paragraph below and schedule on Drawings.

L. Capacities and Characteristics:

1. General:

a. Shell Diameter: <Insert inches (mm)>.

b. Heat-Exchanger Length: <Insert inches (mm)>.

c. Heat-Exchanger Surface Area: <Insert sq. ft. (sq. m)>.

d. Number of Passes: <Insert number>.

e. Heat Exchanged: <Insert Btu/h (kW)>.

f. Operating Weight: <Insert lb (kg)>.

2. Shell Side:

a. Fluid: [Water] [Steam] <Insert type>.

b. Working Pressure: <Insert psig (kPa)>.

Retain "Supply Pressure" and "Steam-Flow Rate" subparagraphs below for steam-to-water or steam-to-steam heat exchangers.

c. Supply Pressure: <Insert psig (kPa)>.

d. Steam-Flow Rate: <Insert lb/h (kg/h)>.

Retain "Water-Flow Rate," "Pressure Drop," "Inlet Temperature," "Outlet Temperature," and "Fouling Factor" subparagraphs below for steam-to-water or water-to-water heat exchangers. Retain "Inlet Size" and "Outlet Size" subparagraphs for all.

e. Water-Flow Rate: <Insert gpm (L/s)>.

f. Pressure Drop: <Insert psig (kPa)>.

g. Inlet Temperature: <Insert deg F (deg C)>.

h. Outlet Temperature: <Insert deg F (deg C)>.

i. Fouling Factor: <Insert value>.

j. Inlet Size: <Insert NPS (DN)>.

k. Outlet Size: <Insert NPS (DN)>.

3. Tube Side:

a. Fluid: [Water] [Steam] <Insert type>.

b. Working Pressure: <Insert psig (kPa)>.

Retain "Supply Pressure" and "Steam-Flow Rate" subparagraphs below for steam-to-water or steam-to-steam heat exchangers.

c. Supply Pressure: <Insert psig (kPa)>.

d. Steam-Flow Rate: <Insert lb/h (kg/h)>.

Retain "Water-Flow Rate," "Pressure Drop," "Inlet Temperature," "Outlet Temperature," and "Fouling Factor" subparagraphs below for steam-to-water or water-to-water heat exchangers. Retain "Inlet Size" and "Outlet Size" subparagraphs for all.

e. Water-Flow Rate: <Insert gpm (L/s)>.

f. Pressure Drop: <Insert psig (kPa)>.

g. Inlet Temperature: <Insert deg F (deg C)>.

h. Outlet Temperature: <Insert deg F (deg C)>.

i. Fouling Factor: <Insert value>.

j. Inlet Size: <Insert NPS (DN)>.

k. Outlet Size: <Insert NPS (DN)>.

2.3 GASKETED-PLATE HEAT EXCHANGERS

Retain "Basis-of-Design Product" Paragraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

A. Basis-of-Design Product: Subject to compliance with requirements, provide Alfa Laval Inc.; <Insert product name or designation> or comparable product by one of the following:

1. Bell & Gossett; a Xylem brand.

2. Sondex.

3. SPX Flow.

4. <Insert manufacturer's name>.

B. Configuration: Freestanding assembly, consisting of frame support, top and bottom carrying and guide bars, fixed and movable end plates, tie rods, individually removable plates, and one-piece gaskets. For floor-mounted heat exchangers, provide heat exchangers having integral legs with mounting feet.

Use "Construction" Paragraph below when system pressures are greater than 15 psig (1.03 bar).

C. Construction: Fabricate and label heat exchangers to comply with ASME Boiler and Pressure Vessel Code, Section VIII, "Pressure Vessels," Division 1.

1. Provide plate heat exchanger with ASME U Stamp.

D. Standards:

1. AHRI LLHE Certification: Provide plate heat exchangers certified in accordance with AHRI Standard 400 and listed as AHRI-compliant at http://www.ahrinet.org/Certification/AHRI-Certification-Programs/Liquid-to-Liquid-Heat-Exchangers.aspx, section LLHE Specification Sheet Verifications.

a. Plate heat exchangers that are not certified AHRI-compliant are not acceptable.

b. When AHRI compliance is certified by NRTL, submit NRTL certification at no additional cost.

2. AHRI LLHE Verification: Submit AHRI specification sheet in AHRI format for each heat exchanger furnished, as found at http://www.ahridirectory.org/ahridirectory/pages/llhe/defaultSearch.aspx.
E. Frame:

1. Capacity to accommodate [20] <Insert number> percent additional plates.

2. End-Plate Material: Painted carbon steel.

3. Provide single-pass plate heat exchanger with all connections on fixed cover.

4. For plate heat exchangers 52 inches (1321 mm) or taller, provide steel roller bearing on moveable cover.

a. Provide plate heat exchanger that can be opened by hand, without use of lifting or rigging equipment.

5. Provide bolted-frame construction.

a. Welded frame construction is not acceptable.

6. Provide plate heat exchanger having construction that allows removal and replacement of individual plates, without the need to remove adjacent plates.

7. Provide lifting lugs suitable to lift completely assembled plate heat exchanger while flooded.

8. Finishes: Clean and prepare steel surfaces for painting in accordance with SSPC-SP1063T, and apply aliphatic acrylic polyurethane coating.
a. Finishes applied over dirt, grease, corrosion, or mill scale are not acceptable.

F. Top and Bottom Carrying and Guide Bars: [Carbon steel], [Aluminum], [or] [Stainless steel].

Retain subparagraph below for projects in seismic areas.

1. Fabricate attachment of heat-exchanger support bars and guide bars with reinforcement strong enough to resist heat-exchanger movement during seismic event when heat-exchanger support bars and guide bars are anchored to building structure.

2. For plate heat exchangers 52 inches (1321 mm) or taller, provide stainless steel guide bars.

a. Painted or plated guide bars are not acceptable.

G. Tie Rods and Nuts: Steel:

1. Provide captive double-hex nut at stationary cover and removable hex nut and flat washer at movable cover.
a. Nuts welded to end of tie rods are not acceptable.

2. Provide plate heat exchanger designed to require four tie rods to assemble or disassemble plate heat exchanger.

a. For plate heat exchanger 50 inches (1270mm) or taller, provide bearing box on critical closing bolts

b. Provide anti-seize, corrosion-preventing thread lubricant. Zinc plating is not acceptable.
c. Provide plastic protective sleeve over exposed ends of tie rods.

In "Plates" Paragraph below, provide 0.016-inch (0.4-mm) plates for pressures up to 150 psig. Provide 0.019-inch (0.5-mm) plates for pressures up to 300 psig. Provide 0.023-inch (0.6-mm) plates for pressures up to 400 psig.
H. Plates: [0.016-inch (0.4-mm)] [0.019-inch (0.5-mm)] [0.023-inch (0.6-mm)] <Insert thickness> thick before stamping; [Type 304] [Type 316] stainless steel.

1. Stamp plates from a single homogeneous sheet, in one pressing operation.

a. Plates requiring multiple pressings are not acceptable.

2. Provide plates with herringbone corrugations, and that are suitable to withstand 1.3 times the design pressure for one hour without showing signs of distortion, buckling, or deformation.

3. Provide self-aligning plates to accurately locate themselves in frame assembly, to prevent lateral motion, and to maintain gasket contact.

4. Reinforce plates at upper and lower mounting slots. Plates that deform when placed on guide rails are not acceptable.

5. Permanently mark plates and gaskets to identify material and grade.

6. Plates with welded reinforcement or stiffeners are not acceptable.

7. Enclose plates in solid [aluminum] [stainless steel] removable shroud.

Glue-free gaskets are mechanically held in place by plates on both sides of each gasket.

I. Gasket Materials: [Glued] [Glue-free] [Nitrile rubber] [EPDM rubber] <Insert material>, with relieving grooves to prevent intermixing of hot and cold liquids.
1. Provide one-piece, clip-on gaskets to fit around heat transfer area and at port holes.

2. Glue: Provide two-component, heat-cured epoxy adhesive recommended by plate heat exchanger manufacturer.

Retain "Glue" Subparagraph below for glued gaskets.

3. Glue: Chlorine free.

J. Piping Connections: Factory fabricated of materials compatible with heat-exchanger shell. Attach tappings to shell before testing and labeling.

1. NPS 2 (DN 50) and Smaller: Stainless steel, threaded ends in accordance with ASME B1.20.1.

2. NPS 2-1/2 (DN 65) and Larger: Provide studded ports. Flanged connections are not acceptable.

If Project has more than one type or configuration of gasketed-plate heat exchanger, delete "Capacities and Characteristics" Paragraph below and schedule on Drawings.

K. Capacities and Characteristics:

1. General:

a. Heat-Exchanger Surface Area: <Insert sq. ft. (sq. m)>.

b. Number of Plates: <Insert number>.

c. Number of Passes: [One] <Insert number>.

d. Heat Exchanged: <Insert Btu/h (kW)>.

e. Operating Weight: <Insert lb (kg)>.

2. Hot Side:

a. Fluid: [Water] [Steam] <Insert type>.

b. Working Pressure: <Insert psig (kPa)>.

Retain "Supply Pressure" and "Steam-Flow Rate" subparagraphs below for steam-to-water or steam-to-steam heat exchangers.

c. Supply Pressure: <Insert psig (kPa)>.

d. Steam-Flow Rate: <Insert lb/h (kg/h)>.

Retain "Water-Flow Rate," "Connection Water Velocity," "Pressure Drop," "Pressure Drop through Ports," "Inlet Temperature," and "Outlet Temperature," subparagraphs below for steam-to-water or water-to-water heat exchangers. Retain "Inlet Size" and "Outlet Size" subparagraphs for all.

e. Water-Flow Rate: <Insert gpm (L/s)>.

f. Connection Water Velocity: 16 ft/s (4.9 m/s), maximum.

g. Pressure Drop across Heat Exchanger: <Insert psig (kPa)>.

h. Pressure Drop through Ports: Maximum 30 percent of pressure drop across heat exchanger.

i. Inlet Temperature: <Insert deg F (deg C)>.

j. Outlet Temperature: <Insert deg F (deg C)>.

k. Provide plate heat exchanger selected to exhibit 50 Pa wall shear stress at required pressure drop.
l. Inlet Size: <Insert NPS (DN)>.

m. Outlet Size: <Insert NPS (DN)>.

3. Cold Side:

a. Fluid: [Water] [Steam] <Insert type>.

b. Working Pressure: <Insert psig (kPa)>.

Retain "Supply Pressure" and "Steam-Flow Rate" subparagraphs below for steam-to-water or steam-to-steam heat exchangers.

c. Supply Pressure: <Insert psig (kPa)>.

d. Steam-Flow Rate: <Insert lb/h (kg/h)>.

Retain "Water-Flow Rate," "Connection Water Velocity," "Pressure Drop," "Inlet Temperature," and "Outlet Temperature," subparagraphs below for steam-to-water or water-to-water heat exchangers. Retain "Inlet Size" and "Outlet Size" subparagraphs for all.
e. Water-Flow Rate: <Insert gpm (L/s)>.

f. Pressure Drop across Heat Exchanger: <Insert psig (kPa)>.

g. Pressure Drop through Ports: Maximum 30 percent of pressure drop across heat exchanger.

h. Inlet Temperature: <Insert deg F (deg C)>.

i. Outlet Temperature: <Insert deg F (deg C)>.

j. Provide plate heat exchanger selected to exhibit 50 Pa wall shear stress at required pressure drop.
k. Inlet Size: <Insert NPS (DN)>.

l. Outlet Size: <Insert NPS (DN)>.

L. Accessories:
1. Insulation and drip tray.

2. Port filter.

3. Automatic backflushing valve.

2.4 BRAZED-PLATE HEAT EXCHANGERS

Retain "Basis-of-Design Product" Paragraph and list of manufacturers below to require a specific product or a comparable product from manufacturers listed.

A. Basis-of-Design Product: Subject to compliance with requirements, provide Alfa Laval Inc.; <Insert product name or designation> or comparable product by one of the following:

1. API Heat Transfer Inc.

2. Armstrong Fluid Technology.

3. Bell & Gossett; a Xylem brand.

4. Delta T Heat Exchangers.

5. Flo Fab Inc.

6. Polaris Heat Exchangers.

7. Tranter, Inc.

8. Weil-McLain.

9. Wessels Company.

10. <Insert manufacturer's name>.

B. Configuration: Brazed assembly, consisting of embossed or pressed stainless steel plates brazed together and two end plates, one with threaded nozzles and one with pattern-embossed plates. Floor-mounted heat exchangers must have factory-furnished integral legs with mounting feet.

Use "Construction" Paragraph below when system pressures are greater than 15 psig (1.03 bar).

C. Construction: Fabricate and label heat exchangers to comply with ASME Boiler and Pressure Vessel Code, Section VIII, "Pressure Vessels," Division 1.

D. End-Plate Material: Type 316 stainless steel.

E. Threaded Nozzles: Type 316 stainless steel.

F. Plate Material: Type 316 stainless steel.

Retain one option in "Brazing Material" Paragraph below. Copper is most common.

G. Brazing Material: [Copper] [or] [stainless steel].

If Project has more than one type or configuration of brazed-plate heat exchanger, delete "Capacities and Characteristics" Paragraph below and schedule on Drawings.

H. Capacities and Characteristics:

1. General:

a. Heat-Exchanger Surface Area: <Insert sq. ft. (sq. m)>.

b. Heat Exchanged: <Insert Btu/h (kW)>.

c. Operating Weight: <Insert lb (kg)>.

2. Hot Side:

a. Fluid: [Water] [Steam] <Insert type>.

b. Working Pressure: <Insert psig (kPa)>.

Retain "Supply Pressure" and "Steam-Flow Rate" subparagraphs below for steam-to-water or steam-to-steam heat exchangers.

c. Supply Pressure: <Insert psig (kPa)>.

d. Steam-Flow Rate: <Insert lb/h (kg/h)>.

Retain "Water-Flow Rate," "Pressure Drop," "Inlet Temperature," and "Outlet Temperature," subparagraphs below for steam-to-water or water-to-water heat exchangers. Retain "Inlet Size" and "Outlet Size" subparagraphs for all.

e. Water-Flow Rate: <Insert gpm (L/s)>.

f. Pressure Drop: <Insert psig (kPa)>.

g. Inlet Temperature: <Insert deg F (deg C)>.

h. Outlet Temperature: <Insert deg F (deg C)>.

i. Inlet Size: <Insert NPS (DN)>.

j. Outlet Size: <Insert NPS (DN)>.

3. Cold Side:

a. Fluid: [Water] [Steam] <Insert type>.

b. Working Pressure: <Insert psig (kPa)>.

Retain "Supply Pressure" and "Steam-Flow Rate" subparagraphs below for steam-to-water or steam-to-steam heat exchangers.

c. Supply Pressure: <Insert psig (kPa)>.

d. Steam-Flow Rate: <Insert lb/h (kg/h)>.

Retain "Water-Flow Rate," "Pressure Drop," "Inlet Temperature," and "Outlet Temperature," subparagraphs below for steam-to-water or water-to-water heat exchangers. Retain "Inlet Size" and "Outlet Size" subparagraphs for all.

e. Water-Flow Rate: <Insert gpm (L/s)>.

f. Pressure Drop: <Insert psig (kPa)>.

g. Inlet Temperature: <Insert deg F (deg C)>.

h. Outlet Temperature: <Insert deg F (deg C)>.

i. Inlet Size: <Insert NPS (DN)>.

j. Outlet Size: <Insert NPS (DN)>.

2.5 ACCESSORIES

A. Hangers and Supports:

1. Custom-built steel supports and saddles for mounting on [floor] [wall] [structural steel].

a. Minimum Number of Saddles: <Insert number>.

See manufacturer's written instructions for the number of vertical and horizontal supports required to both support and stabilize heat exchangers.

2. Supports and saddles to ensure both horizontal and vertical support of heat exchanger. Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."

Retain "Shroud" Paragraph below for gasketed-plate heat exchangers.

B. Shroud: [Steel] [Stainless steel] [Aluminum] sheet.

Retain "Miscellaneous Components for( High-Temperature,) Hot-Water Unit" Paragraph below for water-to-water heat exchangers to require factory-mounted valves and specialties. Coordinate with Section 230923 "Direct Digital Control (DDC) System for HVAC" and Section 230923.11 "Control Valves."

C. Miscellaneous Components for[ High-Temperature,] Hot-Water Unit: Control valve, valves, thermometers, and piping. [Include components fitted for] [pneumatic control] [electric control] [electronic control].

Retain "Miscellaneous Components for Steam Unit" Paragraph below for steam-to-water heat exchangers to require factory-mounted valves and specialties. Coordinate with Section 230923 "Direct Digital Control (DDC) System for HVAC" and Section 230923.11 "Control Valves."

D. Miscellaneous Components for Steam Unit: Strainers, steam-control valve, steam trap, valves, pressure gauge, thermometers, and piping. [Include components fitted for] [pneumatic control] [electric control] [electronic control].

Retain "Pressure-Relief Valves" Paragraph below if they are not included on adjacent equipment. If retaining, coordinate the pressure rating with heat-exchanger pressure rating.

E. Pressure-Relief Valves: [Cast iron] [Steel] [Bronze] [Brass], <Insert NPS (DN)>, ASME rated and stamped.

1. Pressure-relief valve setting: <Insert psig (kPa)>.

2.6 SOURCE QUALITY CONTROL

Retain "Factory Tests" Paragraph below for factory-assembled 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 heat exchangers in accordance with ASME Boiler and Pressure Vessel Code, Section VIII, "Pressure Vessels," Division 1. Affix ASME International label.

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

See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.

C. Heat exchangers will be considered defective if they do not pass tests and inspections.

D. Prepare test and inspection reports.

2.7 PREPARATION FOR SHIPMENT

A. Attach nameplate to plate heat exchanger at location that is accessible and visible after installation.

1. Include working pressure, design temperatures, closing dimension, surface area, media, and plate/gasket material.

B. Flush each plate heat exchanger clean at factory prior to shipment. Seal each connection at factory.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine areas for compliance with requirements for installation tolerances and for structural rigidity, strength, anchors, and other conditions affecting performance of heat exchangers.

B. Examine roughing-in for heat-exchanger piping to verify actual locations of piping connections before equipment installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION OF HEAT EXCHANGER, GENERAL

A. Equipment Mounting:

Retain first subparagraph below to require equipment to be installed on cast-in-place concrete equipment bases.

1. Install floor-mounted heat exchangers on cast-in-place concrete equipment bases. Install heat exchangers level and plumb in accordance with manufacturer's written instructions. Install floor-mounted and wall-hung steam heat exchangers at sufficient height, using sufficient length supports, to achieve required steam and condensate pipe pitch. Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."

Retain subparagraph below for projects in seismic areas.

2. Comply with requirements for vibration isolation and seismic control devices specified in Section 230548 "Vibration and Seismic Controls for HVAC."

3.3 INSTALLATION OF SHELL-AND-TUBE HEAT EXCHANGER

A. Install heat exchangers on saddle supports.

B. Heat-Exchanger Supports: Mount heat exchanger on steel saddles and supports specifically designed for each heat exchanger.

Retain paragraph below for projects in seismic areas.

C. Fabricate attachment of saddle supports to pressure vessel with reinforcement strong enough to resist heat-exchanger movement during seismic event when heat-exchanger saddles are anchored to building structure.

3.4 INSTALLATION OF GASKETED-PLATE HEAT EXCHANGER

A. Install wall-mounted gasketed-plate heat exchanger on custom-designed wall supports anchored to structure as indicated on Drawings.

B. Install floor-mounted gasketed-plate heat exchangers on cast-in-place concrete equipment base, and fasten legs to base.

C. Install metal shroud over installed gasketed-plate heat exchanger in accordance with manufacturer's written instructions.

3.5 INSTALLATION OF BRAZED-PLATE HEAT EXCHANGER

A. Install wall-mounted brazed-plate heat exchanger on custom-designed wall supports anchored to structure as indicated on Drawings.

B. Install floor-mounted brazed-plate heat exchangers on cast-in-place concrete equipment base and fasten legs to base.

3.6 PIPING 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 232113 "Hydronic Piping" and Section 232116 "Hydronic Piping Specialties." Drawings indicate general arrangement of piping, fittings, and specialties.

Retain first paragraph below for steam heat exchangers.

B. Comply with requirements for steam and condensate piping specified in Section 232213 "Steam and Condensate Heating Piping" and Section 232216 "Steam and Condensate Heating Piping Specialties."

C. Maintain manufacturer's recommended clearances for tube removal, service, and maintenance.

D. Install piping adjacent to heat exchangers to allow space for service and maintenance of heat exchangers. Arrange piping for easy removal of heat exchangers.

E. Install shutoff valves at heat-exchanger inlet and outlet connections.

F. Install pressure-relief valves on heat-exchanger shells where a connection has been provided on shell. When no shell pressure-relief valve connection has been provided, install pressure-relief valve on shell outlet piping before any isolation valves.

G. Install pressure-relief valves on heat-exchanger tube outlet piping before any isolation valves.

H. Pipe pressure-relief valves, full size of valve connection, to floor drain.

Retain first paragraph below for steam heat exchangers.

I. Install vacuum breaker at heat-exchanger steam inlet connection.

Retain first paragraph below for shell-and-tube heat exchangers.

J. Install hose end valve to drain shell.

K. Install thermometer on each heat-exchanger fluid[ inlet and] outlet piping. Comply with requirements for thermometers specified in Section 230519 "Meters and Gages for HVAC Piping."

L. Install pressure gauges on each heat-exchanger fluid [inlet and] outlet piping[ and steam inlet piping]. Comply with requirements for pressure gauges specified in Section 230519 "Meters and Gauges for HVAC Piping."

3.7 CLEANING

A. After completing system installation, including outlet fitting and devices, inspect exposed finish. Remove burrs, dirt, and construction debris, and repair damaged finishes.

B. Isolate heat exchangers from piping before flushing piping. If a valve is used to isolate equipment, its closure shall be capable of sealing against test pressure without damage to valve. Install blind flanges in flanged joints to isolate equipment.

C. Flush heat-exchanger piping systems with clean water; then remove and clean or replace strainer screens before reopening flow to heat exchangers.

3.8 FIELD QUALITY CONTROL

Retain one of first four paragraphs below. Retain "Testing Agency, Owner" Paragraph below if Owner will hire an independent testing agency.

A. Testing Agency, Owner: Owner will engage a qualified testing agency to perform tests and inspections.

Retain "Testing Agency, Contractor" Paragraph below to require Contractor to hire an independent testing agency.

B. Testing Agency, Contractor: Engage a qualified testing agency to perform tests and inspections.

Retain "Manufacturer's Field Service" Paragraph below to require a factory-authorized service representative to perform tests and inspections.

C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.

Retain "Perform tests and inspections" Paragraph below to require Contractor to perform tests and inspections, and retain option to require Contractor to arrange for the assistance of a factory-authorized service agent.

D. Perform tests and inspections[ with the assistance of a factory-authorized service representative]:

Retain test requirements below with any combination of paragraphs above.

E. Tests and Inspections:

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

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

See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.

F. Heat exchanger will be considered defective if it does not pass tests and inspections.

G. Prepare test and inspection reports.

3.9 DEMONSTRATION

Factory-authorized service representative is not usually required.

A. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain heat exchangers.

END OF SECTION 235700
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