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SECTION 15710 - HYDRONIC AND STEAM HEAT EXCHANGERS
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

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

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

1.3 SUBMITTALS

A. Product Data:  Include rated capacities, operating characteristics, furnished specialties, and accessories.

Retain paragraph and subparagraphs 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 Division 1 Section "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 paragraph and subparagraphs below if Drawings do not include detailed plans or if Project involves unusual coordination requirements.

C. Coordination Drawings:  Equipment room, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:

Edit subparagraphs below to suit Project.

1. Tube-removal space.

2. Structural members to which heat exchangers will be attached.

Retain first paragraph and subparagraphs below if required by seismic criteria applicable to Project.  Coordinate with Division 15 Section "Mechanical Vibration and Seismic Controls."

D. Manufacturer Seismic Qualification Certification:  Submit certification that heat exchanger, accessories, and components will withstand seismic forces defined in Division 15 Section "Mechanical Vibration and Seismic Controls." Include the following:

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

Retain one of first two subparagraphs 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.  Second definition is used for essential facilities where equipment must operate immediately after an earthquake.

a. The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."

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

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

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

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

1.4 QUALITY ASSURANCE

Retain first paragraph below to allow Drawing details based on one manufacturer's product to establish requirements and still allow competition.  Coordinate with Division 1 requirements.

A. Product Options:  Drawings indicate size, profiles, performance, and dimensional requirements of heat exchangers and are based on the specific equipment indicated.  Refer to Division 1 Section "Product Requirements."

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

Tubular Exchanger Manufacturers Association's (TEMA) registration is an added quality assurance that the products furnished comply with TEMA engineering and manufacturing criteria.  Not all manufacturers listed are TEMA members.  Contact TEMA for a current member listing.

C. Registration:  Fabricate and label shell-and-tube heat exchangers to comply with the Tubular Exchanger Manufacturers Association's standards.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

Edit this Article with other Part 2 articles in which manufacturers are named.  See Division 1 Section "Product Requirements" for an explanation of the terms "Available Manufacturers" and "Manufacturers" and the effect these terms have on "Product Substitution" requirements.

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

2.2 SHELL-AND-TUBE HEAT EXCHANGERS

Coordinate paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.  Not all manufacturers listed make all options available.  Consult each manufacturer for availability of product with options selected.

A. [Available ]Manufacturers:

1. API Heat Transfer Inc.

2. Armstrong Pumps, Inc.

3. ITT Industries; Bell & Gossett.

4. Taco, Inc.

5. Thrush Company, Inc.

6. <Insert manufacturer's name.>

First option in paragraph below is most common in HVAC applications.

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

Retain one of two options in first paragraph below to suit Project.  First option is most common in HVAC applications.

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

D. Head:

First option in first subparagraph below is most common in HVAC 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.

E. Tube:

First option in first subparagraph below is most common in HVAC applications.

1. [Seamless copper] [Steel] [Stainless-steel] [Cupronickel] [Admiralty-metal] tubes.

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

First option in first two paragraphs below is most common in HVAC applications.

F. Tubesheet Materials:  [Steel] [Stainless-steel] tubesheets.

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

H. Piping Connections:

1. Shell:  [Flanged inlet and threaded] [Threaded inlet and] [Flanged inlet and] outlet fluid connections, threaded drain, and vent connections.

2. Head:  [Threaded] [Flanged] inlet and outlet fluid connections.

I. Support Saddles:

1. Fabricated of material similar to shell.

2. Foot mount with provision for anchoring to support.

Retain subparagraph below for projects in seismic areas.

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

Delete paragraph and subparagraphs below if equipment capacities and characteristics are scheduled on Drawings.

J. Capacity and Characteristics:

1. General:

a. Shell Diameter, NPS (DN):  <Insert size.>

b. Heat-Exchanger Length, Inches (mm):  <Insert measurement.>

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

d. Number of Passes:  <Insert number.>

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

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

2. Tube Side:

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

b. Fluid Specific Heat:  <Insert value.>

c. Fluid Specific Gravity:  <Insert value.>

d. Working Pressure, psig (kPa):  <Insert value.>

Retain subparagraph below for steam.

e. Supply Pressure, psig (kPa):  <Insert value.>

Retain first option in first subparagraph below for steam; retain second option for liquid.

f. Flow Rate, [lb/h (kg/h)] [gpm (L/s)]:  <Insert value.>

g. Pressure Drop, psig (kPa):  <Insert value.>

h. Inlet Temperature, Deg F (Deg C):  <Insert temperature.>

i. Outlet Temperature, Deg F (Deg C):  <Insert temperature.>

j. Fouling Factor:  <Insert value.>

k. Inlet Size, NPS (DN):  <Insert size.>

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

3. Shell Side:

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

b. Fluid Specific Heat:  <Insert value.>

c. Fluid Specific Gravity:  <Insert value.>

d. Working Pressure, psig (kPa):  <Insert value.>

Retain subparagraph below for steam.

e. Supply Pressure, psig (kPa):  <Insert value.>

Retain first option in first subparagraph below for steam; retain second option for liquid.

f. Flow Rate, [lb/h (kg/h)] [gpm (L/s)]:  <Insert value.>

g. Pressure Drop, psig (kPa):  <Insert value.>

h. Inlet Temperature, Deg F (Deg C):  <Insert temperature.>

i. Outlet Temperature, Deg F (Deg C):  <Insert temperature.>

j. Fouling Factor:  <Insert value.>

k. Inlet Size, NPS (DN):  <Insert size.>

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

2.3 GASKETED PLATE HEAT EXCHANGERS

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.  Not all manufacturers listed make all options available.  Consult each manufacturer for availability of product with options selected.

A. [Available ]Manufacturers:

1. Alfa Laval Thermal, Inc.

2. API Heat Transfer Inc.

3. Armstrong Pumps, Inc.

4. Invensys APV, Inc.

5. ITT Industries; Bell & Gossett.

6. Mueller, Paul Company.

7. Polaris Plate Heat Exchangers.

8. Tranter PHE, Inc.

9. <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.

C. Frame:

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

2. Painted carbon steel with provisions for anchoring to support.

D. Top and Bottom Carrying and Guide Bars:  Painted carbon steel, aluminum, or stainless steel.

Retain subparagraph below for projects in seismic areas.

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

E. End-Plate Material:  Painted carbon steel.

F. Tie Rods and Nuts:  Steel or stainless steel.

Retain one of first two paragraphs below.  0.024-inch- (0.6-mm-) thick, Type 304 stainless steel is standard for most manufacturers and is acceptable for most HVAC applications.

G. Plate Material:  [0.024 inch (0.6 mm)] [0.031 inch (0.8 mm)] [0.039 inch (1 mm)] thick before stamping; Type [304] [304L] [316] [316L] stainless steel.

H. Plate Material:  <Insert thickness>, <Insert material>.

I. Gasket Material:  [Nitrile rubber] [EPDM] <Insert material>.

J. Piping Connections:

Retain one of two subparagraphs below.  Threaded port openings and port openings with threaded studs are more common standard offerings; either is acceptable.

1. Threaded port for NPS 2 (DN 50) and smaller.  For larger sizes, furnish end-plate port with threaded studs suitable for flanged connection.

2. End plate with welded carbon-steel nozzles.  Threaded pipe connection for NPS 2 (DN 50) and smaller; carbon-steel flanged pipe connection for larger sizes.

Liner is not typically required for most HVAC applications.

3. Line wetted surfaces with same material as plates.

K. Enclose plates in a solid [aluminum] [stainless-steel] removable shroud.

Delete paragraph and subparagraphs below if equipment capacities and characteristics are scheduled on Drawings.

L. Capacity and Characteristics:

1. General:

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

b. Number of Plates:  <Insert number.>

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

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

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

2. Hot Side:

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

b. Fluid Specific Heat:  <Insert value.>

c. Fluid Specific Gravity:  <Insert value.>

d. Working Pressure, psig (kPa):  <Insert value.>

Retain subparagraph below for steam.

e. Supply Pressure, psig (kPa):  <Insert value.>

Retain first option in first subparagraph below for steam; retain second option for liquid.

f. Flow Rate, [lb/h (kg/h)] [gpm (L/s)]:  <Insert value.>

g. Pressure Drop, psig (kPa):  <Insert value.>

h. Inlet Temperature, Deg F (Deg C):  <Insert temperature.>

i. Outlet Temperature, Deg F (Deg C):  <Insert temperature.>

j. Fouling Factor:  <Insert value.>

k. Inlet Size, NPS (DN):  <Insert size.>

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

3. Cold Side:

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

b. Fluid Specific Heat:  <Insert value.>

c. Fluid Specific Gravity:  <Insert value.>

d. Working Pressure, psig (kPa):  <Insert value.>

Retain subparagraph below for steam.

e. Supply Pressure, psig (kPa):  <Insert value.>

Retain first option in first subparagraph below for steam; retain second option for liquid.

f. Flow Rate, [lb/h (kg/h)] [gpm (L/s)]:  <Insert value.>

g. Pressure Drop, psig (kPa):  <Insert value.>

h. Inlet Temperature, Deg F (Deg C):  <Insert temperature.>

i. Outlet Temperature, Deg F (Deg C):  <Insert temperature.>

j. Fouling Factor:  <Insert value.>

k. Inlet Size, NPS (DN):  <Insert size.>

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

2.4 BRAZED PLATE HEAT EXCHANGERS

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.  Not all manufacturers listed make all options available.  Consult each manufacturer for availability of product with options selected.

A. [Available ]Manufacturers:

1. Alfa Laval Thermal, Inc.

2. API Heat Transfer Inc.

3. Armstrong Pumps, Inc.

4. FlatPlate, Inc.

5. Invensys APV, Inc.

6. ITT Industries; Bell & Gossett.

7. Mueller, Paul Company.

8. Polaris Plate Heat Exchangers.

9. Tranter PHE, Inc.

10. <Insert manufacturer's name.>

B. Configuration:  Brazed assembly consisting of two end plates, one with threaded nozzles and pattern-embossed plates.

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

D. Threaded Nozzles:  Type 316 stainless steel.

E. Plate Material:  Type 316 stainless steel.

Select one of three options in paragraph below.  Copper is most common.

F. Brazing Material:  [Copper] [Nickel] [Copper or nickel].

Delete paragraph and subparagraphs below if equipment capacities and characteristics are scheduled on Drawings.

G. Capacity and Characteristics:

1. General:

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

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

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

2. Hot Side:

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

b. Fluid Specific Heat:  <Insert value.>

c. Fluid Specific Gravity:  <Insert value.>

d. Working Pressure, psig (kPa):  <Insert value.>

Retain subparagraph below for steam.

e. Supply Pressure, psig (kPa):  <Insert value.>

Retain first option in first subparagraph below for steam; retain second option for liquid.

f. Flow Rate, [lb/h (kg/h)] [gpm (L/s)]:  <Insert value.>

g. Pressure Drop, psig (kPa):  <Insert value.>

h. Inlet Temperature, Deg F (Deg C):  <Insert temperature.>

i. Outlet Temperature, Deg F (Deg C):  <Insert temperature.>

j. Fouling Factor:  <Insert value.>

k. Inlet Size, NPS (DN):  <Insert size.>

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

3. Cold Side:

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

b. Fluid Specific Heat:  <Insert value.>

c. Fluid Specific Gravity:  <Insert value.>

d. Working Pressure, psig (kPa):  <Insert value.>

Retain subparagraph below for steam.

e. Supply Pressure, psig (kPa):  <Insert value.>

Retain first option in first subparagraph below for steam; retain second option for liquid.

f. Flow Rate, [lb/h (kg/h)] [gpm (L/s)]:  <Insert value.>

g. Pressure Drop, psig (kPa):  <Insert value.>

h. Inlet Temperature, Deg F (Deg C):  <Insert temperature.>

i. Outlet Temperature, Deg F (Deg C):  <Insert temperature.>

j. Fouling Factor:  <Insert value.>

k. Inlet Size, NPS (DN):  <Insert size.>

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

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.

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

3.2 HEAT-EXCHANGER INSTALLATION

A. Install shell-and-tube heat exchangers on saddle supports.

B. Install shell-and-tube heat exchangers on concrete base.  Concrete base is specified in Division 15 Section "Basic Mechanical Materials and Methods," and concrete materials and installation requirements are specified in Division 3.

Revise paragraph and subparagraphs below based on installed equipment.  Indicate dowel rod quantity, size, and spacing on Drawings.

C. Concrete Bases:  Anchor heat exchanger to concrete base.

1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise indicated, install dowel rods on 18-inch (450-mm) centers around full perimeter of base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

5. Cast-in-place concrete materials and placement requirements are specified in Division 3.

3.3 CONNECTIONS

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

A. Piping installation requirements are specified in other Division 15 Sections.  Drawings indicate general arrangement of piping, fittings, and specialties.

B. Maintain manufacturer's recommended clearances for service and maintenance.  Install piping connections to allow service and maintenance of heat exchangers.

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

D. Install relief valves on heat-exchanger heated-fluid connection and install pipe relief valves, full size of valve connection, to floor drain.

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

F. Install hose end valve to drain shell.

3.4 FIELD QUALITY CONTROL

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

3.5 CLEANING

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

3.6 DEMONSTRATION

Factory-authorized service representative is not usually required.  Edit this Article to suit Project.

A. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain heat exchangers.  Refer to Division 1 Section "Demonstration and Training."
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