DIVISION 15- MECHANICAL
Section 15750 – Heat Transfer
1.00
PART 1 -GENERAL

1.01
DESCRIPTION OF WORK:

A.
Provide heat transfer equipment and required system trim for heating systems including all related appurtenances for a complete and operating systems.

1.02
SECTION INCLUDES:

A. Shell & Tube, U-Tube Heat Exchanger 

B. Shell & Tube, Double Wall, U-Tube Heat Exchanger

C. Straight Tube Heat Exchanger

D. Plate Type Heat Exchanger

E. Brazed Plate Heat Exchanger

F. Heat Transfer Package

G. Steam Generators, Steam to Steam

H. Steam Generators, High Temperature Water to Steam

1.03
RELATED DOCUMENTS:

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

· Section *** - Alignment of Rotating Equipment

· Section *** - Mechanical General Requirements

· Section *** - Motors and Starters

· Section *** - Mechanical Identification

· Section *** - Vibration Isolation

· Section *** - Piping Insulation

· Section *** - Equipment Installation

· Section *** - Hydronic Piping and Specialties

· Section *** - Testing, Adjusting, and Balancing

· Section *** - Meters and Gauges

· Section *** - HVAC Pumps and Specialties

· Section *** - Steam and Steam Condensate Piping

· Section *** - Electrical

1.04
QUALITY ASSURANCE:

A. All equipment or components of this specification section shall meet or exceed the requirements and quality of the items herein specified, or as denoted on the drawings.

B. Ensure equipment pressure ratings are at least equal to system’s maximum operating pressure at point where installed, but not less than specified. 

C. Equipment manufacturer shall be a company specializing in manufacture, assembly, and field performance of provided equipment with a minimum of 5 years experience.

D. Ensure pump operation at specified system fluid temperatures without vapor binding and cavitation, and are non-overloading in parallel or individual operation.

E. Equipment provider shall be responsible for providing certified equipment start-up and, when noted, an in the field certified training session. New equipment start-up shall be for the purpose of determining equipment operation, voltage, and amperage readings. All proper electrical connections, pump’s balance, discharge and suction gauge readings, and adjustment of head, if required. A copy of the start-up report shall be made and sent to both the contractor and to the Engineer.

F. The design, materials, manufacturing methods, and factory-testing of the steam heat exchanger units shall be in strict conformance with all applicable sections of the ASME code, and shall bear the standard ASME symbol.

G. Where applicable the manufacturer shall be listed by Underwriter's Laboratories as a manufacturer of packaged pumping systems.

H. The manufacturer shall carry a minimum product liability insurance of $5,000,000.00 per occurrence.

1.05
PRODUCT HANDLING:

A.
Protection: Use all means necessary to protect equipment before, during, and after installation.

B.
Replacement and Repair: All scratched, dented, and otherwise damaged units shall be repaired or replaced as directed by the Architect Engineer.

1.06
REGULATORY REQUIREMENTS:
A. Conform to Health/Life Safety Code for Public Schools

B. Conform to International Mechanical Code

C. Conform to Hydraulic Institute standards

D. Conform to National Electrical Manufacturers Association

E. Conform to Electrical Testing Laboratories

F. Conform to Canadian Standards Association

G. Conform to International Standards Organization

H. Conform to International Electrotechnical Commission

I. Conform to EPACT 92 Energy Protection Act

J. Conform to BOCA National Building Code

K. Conform to BOCA National Fire Protection Code

L. Conform to State of  Illinois Plumbing Code

M. Conform to National Electric Code NFPA 70

N. Conform to Illinois Accessibility Code

O. Conform to applicable ANSI/HI standards

P. Products:
Listed and classified by Underwriters Laboratories, Inc. as suitable for the purpose specified and indicated.

1.07
SUBMITTAL:
A.
Submit each item in this article according to the Conditions of the Contract and Division 1 Specification Sections.  

B.
Submit manufacturer’s installation instructions under provisions of General Conditions and Division 1.

C.
Product Data including certified rated capacities performance curves of selected models, weights (shipping, installed, and operating), furnished specialties, and accessories.  Indicate pump’s operating point on curves.


D.
Hanging and support requirements should follow the recommendations in the manufacturer’s installation instructions.  

1.08
OPERATION AND MAINTENANCE DATA:
A. Submit Operation and Maintenance information under provisions of Division 15 “Mechanical General Requirements” and the provisions of the General Conditions and Division 1.

B.
Operation and Maintenance Data: Include installation instructions, assembly views, lubrication instructions, and replacement parts lists.

C.
Under provisions of commissioning documentation; testing of pumps, as well as training of owner’s operation and maintenance personnel may be required in cooperation with the commissioning consultant.


1.09
DELIVERY, STORAGE, AND HANDLING:
A.
Deliver materials to the site in such a matter as to protect the materials from shipping and handling damage.  Provide materials on factory provided shipping skids and lifting lugs if required for handling.   Materials damaged by the elements should be packaged in such a matter that they could withstand short-term exposure to the elements during transportation.    

B.
Store materials in clean, dry place and protect from weather and construction traffic.  Handle carefully to avoid damage.  

1.10
WARRANTY:
A.
Provide a minimum one (1) year warranty on materials and installation under provision of Section 15010.  

1.11
EXTRA MATERIALS:
A. Provide one (1) set of mechanical seals for each model type of pump on heat transfer package scheduled. 

2.00
PART 2- PRODUCTS
A. The specifying engineer reserves the right to specify a primary supplier / lead spec manufacturer on all supplied schedule and specification documents.  These primary suppliers have lead their respective industry in research and development and their products have had proven track records in the field.  These primary suppliers, in the opinion of this engineering firm, produce a superior product to the alternately listed manufacturers.  The contractor may choose to supply equivalent equipment as manufactured by the alternately specified manufacturer.  This alternately specified equipment shall be supplied on a deduct alternate basis and based on the approval of the supplied alternate manufacturer’s submittals. 

The use of a primary supplier and deduct alternates protects the specifying engineer’s design concept, but allows for a check-and-balance system to protect the post-commissioning owner.  

2.01
SHELL & TUBE, U-TUBE HEAT EXCHANGER:

A. Manufacturer:

1.
Contractor shall furnish and install new shell and tube heat exchanger for the heating systems as indicated on the drawings.  Heat exchanger shall be per the model scheduled as manufactured by Bell & Gossett under base bid. Equivalent units as manufactured by Taco or Armstrong may be submitted as deduct alternates. Heat exchanger shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule drawings.

B
Shell-and-Tube, U-Tube Heat Exchanger: 

1. A steam to water (model SU) or water to water (model WU) removable U-Tube type heat exchanger of the sizes and capacities noted on the schedule.  The heat exchanger shall consist of 3/4” OD copper tubes, cast iron head of either two or four pass configuration, steel shell, tubesheet and supports.  Unit’s shell and tubes shall be specifically designed for 150 PSIG working pressure at 375(F.   

2. Tubes shall be of  ¾” O.D. 20 gauge copper and shall be secured to a steel tubesheet via rolled joints.

3. Heat exchanger shall be constructed of a cast iron or fabricated steel head, steel shell, and steel baffles, tie rods, and spacers.  Unit shall have a compressed fiber gasket to seal the shell at the tubesheet.

4. Heat exchanger design shall allow for a maximum tubeside velocity no greater than 7.5 feet/ second and a shell side velocity no greater than 4.0 feet/second.  Unit shall be constructed with a fouling factor equal too or greater than that scheduled.  Unit diameter shall be no less than 12 inches and the bundle length shall be no greater than that scheduled. 

5. Heat exchanger shall be provided with the scheduled square footage of heat transfer area. 

6. Unit shall be constructed in accordance with ASME Code Rules and shall have a manufacturer’s data report for pressure vessels, form No. U-1.  Form U-1 shall be furnished to the engineer for the owner upon request.  An authorized inspector, holding a National Board commission, certifying that construction conforms to the latest ASME Code for pressure vessels must sign this form.  The ASME "U" symbol should also be stamped on the Heat Exchanger(s).  In addition, each unit registered with the National Board of Boiler and Pressure Vessel Inspectors.

7. Heat exchanger manufacturer shall be ISO-9001 certified.

8. Where indicated heat exchanger shall be provided with alternate materials of construction as noted on schedule and installation drawings

9. Steam heat exchanger shall be provided with the proper vacuum breaker and/or vent as required.

2.02
SHELL & TUBE, DOUBLE WALL, U-TUBE HEAT EXCHANGER:

A.
Manufacturer:

1.
Contractor shall furnish and install new double wall shell and tube heat exchanger for the heating systems as indicated on the drawings.  Heat exchanger shall be per the model scheduled as manufactured by Bell & Gossett under base bid. Equivalent units as manufactured by Taco or Armstrong may be submitted as deduct alternates. Heat exchanger shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule drawings.

B.
Double-Wall, Shell-and-Tube, U-Tube Heat Exchanger: 

1. A steam to water (model DSU) or water to water (model DWU), double-wall, removable U-Tube type heat exchanger of the sizes and capacities noted on the schedule.  The heat exchanger shall consist of 3/4” OD copper outer tube with a copper inner tube, cast iron head of either two or four pass configuration, steel shell, air gap tubesheet and supports.  Unit’s shell shall be designed for 150 PSIG working pressure at 375(F and tubes shall be designed for 125 PSIG working pressure at 375(F.   

2. Tubes shall be of Diamondback design with a  ¾” O.D. 20 gauge outer tube copper and copper inner tube.  Tubing shall provide a minimum total of 47 vented leak paths between the tube walls.  shall be secured to a steel tubesheet via rolled joints.

3. Heat exchanger shall be constructed of a cast iron or fabricated steel head, steel shell, and steel baffles, tie rods, and spacers.  Unit shall have a compressed fiber gasket to seal the shell at the tubesheet.

4. Heat exchanger design shall allow for a maximum tubeside velocity no greater than 7.5 feet/ second and a shell side velocity no greater than 4.0 feet/second.  Unit shall be constructed with a fouling factor equal too or greater than that scheduled.  Unit diameter shall be no less than 12 inches and the bundle length shall be no greater than that scheduled. 

5. Heat exchanger shall be provided with the scheduled square footage of heat transfer area. 

6. Unit shall be constructed in accordance with ASME Code Rules and shall have a manufacturer’s data report for pressure vessels, form No. U-1.  Form U-1 shall be furnished to the engineer for the owner upon request.  An authorized inspector, holding a National Board commission, certifying that construction conforms to the latest ASME Code for pressure vessels must sign this form.  The ASME "U" symbol should also be stamped on the Heat Exchanger(s).  In addition, each unit registered with the National Board of Boiler and Pressure Vessel Inspectors.

7. Heat exchanger manufacturer shall be ISO-9001 certified.

8. Where indicated heat exchanger shall be provided with alternate materials of construction as noted on schedule and installation drawings.

9. Steam heat exchanger shall be provided with the proper vacuum breaker and/or vent as required.

2.03
STRAIGHT TUBE HEAT EXCHANGER:

A.
Manufacturer:

1.
Contractor shall furnish and install new straight tube heat exchanger for the heating systems as indicated on the drawings.  Heat exchanger shall be per the model scheduled as manufactured by Bell & Gossett under base bid. Equivalent units as manufactured by Taco or Armstrong may be submitted as deduct alternates. Heat exchanger shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule drawings.

B.
Straight Tube Heat Exchanger: 

1. Furnish and install unit heaters of sizes, capacities, arrangement and types, indicated on the drawings.

2. CHX Straight Tube Heat Exchanger shall be provided. 

a. The heat exchanger shall consist of 1/4” or 3/8” OD 27 gauge, copper tubes in a fixed brass tubesheet, cast iron front and rear heads of either one, two, or four pass configuration, and brass shell, tubesheet and supports. 

b. Bonnets shall be Cast Iron with integral connections, complete with sacrificial zinc anode.  Shell side connections shall be integral with shell hub, having an internal domed area to reduce entrance velocities and help prevent tube erosion.  Brass baffles shall have extruded tube holes with collar to firmly cushion tubes against vibration damage.  

c. Unit’s shell and tubes shall be specifically designed for 150 PSIG working pressure at 300(F.   

d. Heat exchanger design shall allow for a maximum tubeside velocity no greater than 7.5 feet/ second and a shell side velocity no greater than 4.0 feet/second.  Unit shall be constructed with a fouling factor equal too or greater than that scheduled.  Unit diameter shall be no less than 12 inches and the bundle length shall be no greater than that scheduled. 

e. Heat exchanger shall be provided with the scheduled square footage of heat transfer area. 

3. CHXS Straight Tube Heat Exchanger shall be provided. 

a. The heat exchanger shall consist of 1/4” or 3/8” OD 20 gauge, 316 stainless steel tubes in a fixed 316 stainless steel tubesheet, 316 stainless steel front and rear heads of either one, two, or four pass configuration, and 316 stainless steel shell, tubesheet and supports. 

b. Bonnets shall be 316 stainless steel with integral connections, complete with sacrificial zinc anode.  Shell side connections shall be integral with shell hub, having an internal domed area to reduce entrance velocities and help prevent tube erosion.  316 stainless steel baffles shall have extruded tube holes with collar to firmly cushion tubes against vibration damage.  

c. Unit’s shell and tubes shall be specifically designed for 150 PSIG working pressure at 450(F.   

d. Heat exchanger design shall allow for a maximum tubeside velocity no greater than 7.5 feet/ second and a shell side velocity no greater than 4.0 feet/second.  Unit shall be constructed with a fouling factor equal too or greater than that scheduled.  Unit diameter shall be no less than 12 inches and the bundle length shall be no greater than that scheduled. 

e. Heat exchanger shall be provided with the scheduled square footage of heat transfer area. 

4. OC Straight Tube Heat Exchanger shall be provided. 

a. A water to water model OC - Shell and tube, straight tube - floating head - type heat exchanger of the sizes and capacities noted on the schedule.  The heat exchanger shall consist of 5/8” OD copper tubes, cast iron head of either two or four pass configuration, steel shell, outside packed lantern ring, steel floating tubesheet and supports.  Unit’s shell and tubes shall be specifically designed for 125 PSIG working pressure at 375(F.  

b. Tubes shall be of 5/8” O.D. 20 gauge copper and shall be placed in a floating tubesheet.  Floating tubesheet shall be placed on the rear of the unit and shall be held in place via outside packed lantern rings.

c. Heat exchanger shall be constructed of a cast iron or fabricated steel head, steel shell, and steel baffles, tie rods, and spacers.  Unit shall have compressed fiber gaskets to seal the shell and heads at the tubesheet.

d. Heat exchanger design shall allow for a maximum tubeside velocity no greater than 7.5 feet/ second and a shell side velocity no greater than 4.0 feet/second.  Unit shall be constructed with a fouling factor equal too or greater than that scheduled.  Unit diameter shall be no less than 12 inches and the bundle length shall be no greater than that scheduled. 

e. Heat exchanger shall be provided with the scheduled square footage of heat transfer area. 

f. Unit shall be constructed in accordance with ASME Code Rules and shall have a manufacturer’s data report for pressure vessels, form No. U-1.  Form U-1 shall be furnished to the engineer for the owner upon request.  An authorized inspector, holding a National Board commission, certifying that construction conforms to the latest ASME Code for pressure vessels must sign this form.  The ASME "U" symbol should also be stamped on the Heat Exchanger(s).  In addition, each unit registered with the National Board of Boiler and Pressure Vessel Inspectors.

g. Heat exchanger manufacturer shall be ISO-9001 certified.

h. Where indicated heat exchanger shall be provided with alternate materials of construction as noted on schedule and installation drawings

5. OF or OE Straight Tube Heat Exchanger shall be provided. 

a. A water to water model OF &OE - Shell and tube, straight tube - fixed head - type heat exchanger of the sizes and capacities noted on the schedule.  The heat exchanger shall consist of 5/8” OD copper tubes, cast iron head of either two or four pass configuration, steel shell, expansion joint, steel floating tubesheet and supports.  Unit’s shell and tubes shall be specifically designed for 125 PSIG working pressure at 375(F.  

b. Tubes shall be of 5/8” O.D. 20 gauge copper and shall be rolled into a fixed front and rear tubesheet.  

c. Model OE units shall have an expansion joint compensator to offset material expansion rate differences between the shell and the head. 

d. Heat exchanger shall be constructed of a cast iron or fabricated steel head, steel shell, and steel baffles, tie rods, and spacers.  Unit shall have compressed fiber gaskets to seal the shell and heads at the tubesheet.

e. Heat exchanger design shall allow for a maximum tubeside velocity no greater than 7.5 feet/ second and a shell side velocity no greater than 4.0 feet/second.  Unit shall be constructed with a fouling factor equal too or greater than that scheduled.  Unit diameter shall be no less than 12 inches and the bundle length shall be no greater than that scheduled. 

f. Heat exchanger shall be provided with the scheduled square footage of heat transfer area. 

g. Unit shall be constructed in accordance with ASME Code Rules and shall have a manufacturer’s data report for pressure vessels, form No. U-1.  Form U-1 shall be furnished to the engineer for the owner upon request.  An authorized inspector, holding a National Board commission, certifying that construction conforms to the latest ASME Code for pressure vessels must sign this form.  The ASME "U" symbol should also be stamped on the Heat Exchanger(s).  In addition, each unit registered with the National Board of Boiler and Pressure Vessel Inspectors.

h. Heat exchanger manufacturer shall be ISO-9001 certified.

i. Where indicated heat exchanger shall be provided with alternate materials of construction as noted on schedule and installation drawings

2.04
PLATE HEAT EXCHANGER:

A.
Manufacturer:

1.
Contractor shall furnish and install new plate and frame heat exchanger for the system as indicated on the drawings.  Heat exchanger shall be a model P as manufactured by Bell & Gossett under base bid. Equivalent units as manufactured by Trantor or Alpha Laval may be submitted as deduct alternates. Heat exchanger shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule drawings.

B.
Plate Heat Exchanger: 

1. A plate and frame, water to water, type heat exchanger of the sizes and capacities noted on the schedule.  The heat exchanger shall consist of stainless steel heat transfer plates, steel end plates, and a carbon steel carrying bar, of single pass configuration.  Unit’s shall be specifically designed for 150 PSIG working pressure at 230(F.   Heat exchanger selection shall be optimized by the manufacturer to provide minimum heat transfer surface area requirements under specified capacity and pressure drops. 

2. The plate heat exchanger shall be shipped to the site as completely assembled units.  The heat exchanger shall be pressure tested and flushed clean at the factory prior to shipment.  All nozzle connections shall be factory sealed prior to shipment to prevent the entrance of foreign matter into the heat exchanger during shipment, storage, and installation.

3. Chevron corrugated channel steel plates shall be of a type 304 or 316 stainless steel. Plates shall be of an appropriate thickness to meet scheduled working pressures at the scheduled working temperature.  Plates shall be of an interlocking design.  Plates shall have a rolled hanging ridge to allow for ease of plate alignment and ease of installation and removal from the hanging bar.

4. Where noted on schedules and/or drawings a double wall type plate and frame heat exchanger shall be provided. The double wall plates shall be simultaneously pressed Chevron corrugated channel steel plates of a type 304 or 316 stainless steel. Plates shall be of an appropriate thickness to meet scheduled working pressures at the scheduled working temperature.  The double wall plates shall be, separated and drilled to create a geometry based leak path without welding.  Internally vented gaskets shall also be used to allow for both gasket and plate failure indication.  Either type of failure shall create a leak path to atmosphere via the vented region and allow for external visual inspection.

5. Channel plate ports shall be double gasketed to prevent cross contamination of hot and cold side fluids.   Gaskets shall be of a one piece design formulated from Nitrile rubber.  Plates shall be grooved to accept the gaskets and gasket shall be of either a pinch point or lockable lug design to minimize movement and increase serviceability.  

6. Channel carrying bar shall be of either a round carbon steel bar with zinc yellow chromate finish or a “T” shaped aluminum bar. 

7. Fixed frame plates and movable pressure plates shall be corrosion resistant epoxy painted carbon steel.  The fixed frame plate shall be designed to an appropriate thickness to not require stiffening ribs on the face of the plate.  Flow through the plates shall be of a counter flow design to maximize the heat transfer capability of the unit.  

8. Zinc plated tightening bolts shall be used to fasten the pressure plate to the fixed plate.  Tightening bolts shall be factory tightened to the tolerances noted in the manufacturer’s operation and maintenance manuals.

9. Connection 2” and smaller shall be carbon steel NPT tappings. Connections 4” and larger shall be studded port design to accept ANSI flange connection. Connection ports shall be integral to the frame or pressure plate.

10. Unit to be supplied with OSHA approved splash guard, enclosing exterior channel plate and gasketed surfaces.  Unit shall be provided with lifting holes for ease of installation.

11. Heat exchanger shall be provided with the scheduled square footage of heat transfer area.

12. Heat exchanger must be provided with expansion capability on the provided frame of at least 20%.

13. Unit shall be constructed in accordance with ASME Code Rules and shall have a manufacturer’s data report for pressure vessels, form No. U-1.  Form U-1 shall be furnished to the engineer for the owner upon request.  An authorized inspector, holding a National Board commission, certifying that construction conforms to the latest ASME Code for pressure vessels must sign this form.  The ASME "U" symbol should also be stamped on the Heat Exchanger(s).  In addition, each unit registered with the National Board of Boiler and Pressure Vessel Inspectors.

14. Heat exchanger manufacturer shall be ISO-9001 certified.

15. Where indicated heat exchanger shall be provided with alternate materials of construction as noted on schedule and installation drawings

2.05
BRAZED PLATE HEAT EXCHANGER:

A.
Manufacturer:

1.
Contractor shall furnish and install new brazed plate heat exchanger for the system as indicated on the drawings.  Heat exchanger shall be a model BP as manufactured by Bell & Gossett, Trantor, or Alpha Laval under base bid.  Heat exchanger shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule drawings.

B.
Brazed Plate Heat Exchanger: 

1. A brazed plate, water to water, type heat exchanger of the sizes and capacities noted on the schedule.  The heat exchanger shall consist of stainless steel heat transfer plates, copper brazing material, and stainless steel NPT connections.  Unit’s shall be specifically designed for 435 PSIG working pressure at 435(F.   Heat exchanger selection shall be optimized by the manufacturer to provide minimum heat transfer surface area requirements under specified capacity and pressure drops. 

2. The brazed plate heat exchanger shall be shipped to the site as completely assembled units.  The channel plates shall be copper brazed to create a sealed system.  Edges, ports, and all channel plate contact points are also brazed for strength.  

3. Stainless steel plates shall be configured to create flow channels between the plates in a counterflow direction. 

4. Nozzle connection shall be constructed of stainless steel and shall be of an NPT design. All nozzle connections shall be factory sealed prior to shipment to prevent the entrance of foreign matter into the heat exchanger during shipment, storage, and installation.

5. Heat exchanger manufacturer shall be ISO-9001 certified.

2.06
HEAT TRANSFER PACKAGE:

A.
Manufacturer:

1.
Contractor shall furnish and install a heat transfer package as indicated on the drawings.  Heat transfer packaged system shall be model HTP as manufactured by Bell & Gossett under base bid. Equivalent units as manufactured by others may be submitted as deduct alternates. Package shall meet design, types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule drawings.

B.
Heat Transfer Package: 

1. Package System

a. Furnish and install as shown on the plans a prefabricated heat transfer package.  Unit shall be factory assembled on a structural steel base including heat exchanger, air separation apparatus, constant speed pump(s), motor(s), triple duty valve(s), relief valve(s), reducing valve, temperature and pressure gauges, frame, interconnecting  piping, and motor control center.  

b. Package shall be capable of producing the scheduled flow (GPM) and discharge pressure (PSI) when provided with the noted suction pressure (PSI).   

c. Packaged pumps shall be of the appropriate number and percentage of system design flow as scheduled. 

d. System shall require a single point power connection and suction & discharge piping connections. 

e. Incoming electrical power shall be of the scheduled voltage and phase. 

f. Entire package shall be factory painted with high-grade machinery enamel. 

g. Heat Transfer Package shall have a performance guarantee when installed in accordance with manufacturer’s instructions.

h. The pump and heat exchanger manufacturer shall assemble the package.  An assembler of pumping and heat exchanger systems not actively engaged in the design and construction of centrifugal pumps and/or heat exchangers shall not be considered a pump and heat exchanger manufacturer. The manufacturer shall assume "Unit Responsibility" for the complete pumping package. Unit responsibility shall be defined as responsibility for interface and successful operation of all system components supplied by the pumping system manufacturer.

i. The manufacturer shall have a minimum of 20 years experience in the design and construction of heat transfer packages.

j. The manufacturer shall be fully certified by the International Standards Organization per ISO 9001. Proof of this certification shall be furnished at time of submittal.

k. Form U-1 as required by the provisions of the ASME Boiler and Pressure Vessel Code for all pressure vessels ( heat exchanger, Rolairtrol and expansion tank) shall be furnished upon request. This form must be signed by an authorized inspector, holding a National Board commission, certifying that construction conforms to the latest ASME Code for pressure vessel as detailed in form No. U-1.  The ASME “U” symbol should also be stamped on the heat exchanger, Rolairtrol and expansion tank. In addition, each unit shall be registered with the National Board of Boiler and Pressure Vessel Inspectors.

l. Each pump shall be factory tested per Hydraulic Institute standards prior to shipment and shall conform to ANSI/HI 1.1 -1.5 1994 section 1.4.6.1.1 for recommended acceptable unfiltered field vibration limits.

2.
Mechanical Components

a. Heat Exchanger

1. Heat Exchanger(s) shall be of shell tube type model "SU" as manufactured by ITT Bell & Gossett.  Heat exchangers shall be copper U-tube, removable tube bundle type.  Shell shall be steel with a cast iron or steel head. 

2. The Heat Exchanger shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule drawings. 

3. A vacuum breaker shall be installed on the shell (steam) side of heat exchanger to prevent steam hammer. 

4. Tube inlet of heat exchanger shall be single system inlet connection for water on heat transfer package. Thermometer shall be provided on heat exchanger outlet piping. Thermometer shall be 3” dial type with 2-1/2” stem, stainless steel case, glass front, 1/2" NPT back connected with range of 50 degree to 300 degree F.

5. Pumps shall be of the appropriate working pressure for the system they are being installed in, and shall meet the appropriate maximum package working pressure as scheduled on the Equipment Schedule drawings.

6. Heat Exchanger shall conform to the appropriate heat exchanger specifications as outlined in Section15750, Part 2-Products; pertaining to the model and type of heat exchanger scheduled.      

7. As additional quality assurance, the same manufacturer as the heat transfer package shall manufacture the heat exchangers.

b. Pumps

1. Pumps shall be of the scheduled model type as manufactured by ITT Bell & Gossett.  Pumps shall be centrifugal, single-stage, cast iron type.  Casings shall have gauge ports and vent & drain ports at top and bottom of casing.

2. The pumping system shall be either a parallel operating system with running standby (50% - 50%) or a variable speed operating system with full standby (100%, 100%).  System layout shall be as scheduled on the Equipment Schedule drawings.

3. The pumps shall be of the appropriate types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule drawings.

4. Motors shall meet NEMA specifications and shall be of the size, voltage and enclosure called for on the Equipment Schedule drawings.

5. Pumps shall be of the appropriate working pressure for the system they are being installed in, and shall meet the appropriate maximum package working pressure as scheduled on the Equipment Schedule drawings.

6. Pumps shall conform to the appropriate pump specifications as outlined in Section15540, Part 2-Products; pertaining to the model and type of pump scheduled. 

7. As additional quality assurance, the same manufacturer as the heat transfer package shall manufacture the pumps.

c. Pump Trim

1. Pump trim shall be provided for every pump on the package.  Pump trim shall be as manufactured by ITT Bell & Gossett.  Pump trim shall be of cast iron or ductile iron design.  Where applicable pump trim shall have appropriate gauge ports and vent & drain ports.

2. Each pump must have at a minimum a Triple Duty Valve and hydronic indicator system. Where applicable (when 5 pipe diameters of straight suction pipe is not present) a Suction Diffuser shall also be provided.  

3. Pump trim must be of the appropriate size for design flow present through the device, and the hydronic indicator system shall be of the appropriate gauge range for the system.

4. Pump trim shall be of the appropriate working pressure for the system it is being installed in, and shall meet the appropriate maximum package working pressure as scheduled on the Equipment Schedule drawings.

5. Pump trim shall conform to the appropriate pump trim specifications as outlined in Section15540, Part 2-Products; pertaining to the model and type of pump trim provided.

6. As additional quality assurance, the same manufacturer as the heat transfer package shall manufacture the pump trim.

d. Air Elimination and Expansion Compensation System

1. An air elimination and expansion compensation system shall be provided on the package.  The air elimination and expansion compensation system shall include components as manufactured by ITT Bell & Gossett.  The air elimination and expansion compensation system shall include an appropriate air separating device, automatic air vents, and bladder type expansion tank. 

2. Air elimination and expansion compensation equipment must be of the appropriate size for design flow present through the device, and the expansion tank shall be of the appropriate size for the system it will be serving.

3. Air elimination and expansion compensation equipment shall be of the appropriate working pressure for the system it is being installed in, and shall meet the appropriate maximum package working pressure as scheduled on the Equipment Schedule drawings.

4. Air elimination and expansion compensation equipment shall conform to the appropriate equipment specifications as outlined in Section15540, Part 2-Products; pertaining to the model and type of air elimination and expansion compensation equipment provided.

5. As additional quality assurance, the same manufacturer as the heat transfer package shall manufacture the air elimination and expansion compensation equipment.

e. Reducing Valve and Bypass System

1. A Reducing Valve and Bypass shall be provided on the package.  The reducing valve system shall include components as manufactured by ITT Bell & Gossett.  The reducing valve shall be diaphragm operated, and be constructed with a brass body, non-corrosive internal components, low inlet pressure, check valve, and inlet strainer.  The reducing valve shall be installed with a bypass system consist of a 3-valve bypass arrangement.  

2. The Reducing valve shall be a model B 7-12 and manufactured by ITT Bell & Gossett.   Capable of being adjusted to a maximum 25 PSI output pressure.

3. The 3-valve bypass arrangement shall consist of a ¾” three valve bypass around the reducing valve to allow for quick fill of system on start-up. Gate valves shall be used to isolate the reducing valve. These shall be bronze, 125# WSP with non-rising stem, solid wedge disc and NPT connections. Acceptable manufacturers include Watts Regulator Series WGV, Red White Corporation, or approved equal. A ¾” ball valve shall be provided in the fill line. This valve shall meet  WW-V-35C type 2, with maximum working pressure of 300 PSIG @ 250 degree F, reinforced PTFE   seal, PTFE packing, blow-out proof stem design, and vinyl hand grip. Acceptable manufacturers include Conbraco Apollo #70-100 Series, Milwaukee Valve, Parker Hannifin Co., or equal.

4. Reducing valve shall conform to the appropriate equipment specifications as outlined in Section15540, Part 2-Products; pertaining to the model and type of reducing valve provided.

5. As additional quality assurance, the same manufacturer as the heat transfer package shall manufacture the reducing valve equipment.

f. Relief Valve 

1. A Relief Valve shall be provided on the package.  The relief valve shall include components as manufactured by ITT Bell & Gossett.  The relief valve shall be an ASME labeled diaphragm operated valve, and shall be constructed of a brass body or iron body, non-corrosive internal components, and a fluid free spring chamber.  

2. The relief valve shall be a model 790, 1170, or 3301 as required to relieve package BTU capacity at the appropriate relief pressure.  

3. Relief valve shall conform to the appropriate equipment specifications as outlined in Section15540, Part 2-Products; pertaining to the model and type of relief valve provided.

4. As additional quality assurance, the same manufacturer as the heat transfer package shall manufacture the relief valve equipment.

g. Steam Control Valve Assembly and Bypass

1. A Steam Control Valve Assembly and Bypass shall be provided on the package.  The steam control valve assembly shall include components as manufactured by ITT Bell & Gossett / Hoffman.  The steam control valve assembly shall include a pilot operated steam temperature control valve, gate valves, strainers, drip trap assembly, pressure gauge assemblies, and a bypass arrangement.

2. The pilot operated steam temperature control valve shall be provided on the steam inlet of the heat exchanger.  The valve assembly shall include the appropriate number, size, and configuration of valve(s) as shown on the detail drawings and/or equipment schedule. The valves shall be model 2000 as manufactured by ITT Hoffman including the appropriate type and model of control pilots also provided by ITT Hoffman.

3. Gate valves shall be installed in the steam valve inlet and outlet piping for steam regulator isolation. Valves shall be provided with solid wedge disc, non-rising stem, threaded bonnet and threaded ends. Valves shall be rated for 125 PSI saturated steam and 200 PSI (WOG) cold water, oil, gas. Valves through 3” shall be bronze Nibco T113 or equal. Valves 4” and larger shall be Stockham fig. G-613 or equal.

4. Strainers shall be provided on the inlet of all traps and control valves.  The strainers shall be of the same size as the component that they are protecting.  The strainers shall be manufactured by ITT Hoffman.

5. A drip trap assembly shall be provided on the steam control valve assembly. The drip trap assembly shall include a float and thermostatic trap of the appropriate size and configuration and a strainer.  Drip trap assembly shall be provided as shown on the detail drawings. The drip trap assembly shall include a model FTH float and thermostatic trap as manufactured by ITT Hoffman.

6. Pressure gage shall be provided at heat exchanger inlet. Gage shall be case-drawn steel with glass window, brass movement, bourdon tube-phosphorous bronze, 1/4"MPT bottom connection, stem mount, 3-1/2" diameter dial with a range of 0-60 PSI. Valving shall consist of petcocks rated for 300 # WOG tested at 250 PSI. Gage shall be protected via pigtail black steel piping from steam valve assembly to gage. Valve shall be Ashcroft 1000 Series, Ametek P500, or equal.

7. A bypass line shall be installed around the steam control valve.  The bypass line shall include a globe valve. Valve shall be provided with threaded bonnet, integral seat and renewable seat and disc. Valve shall be rated for 125 PSI saturated steam and 200 PSI (WOG) cold water, oil, and gas. Valves through 3” shall be Nibco T-211Y or equal. Valves 4” and larger shall be Milwaukee Valves Model F-2981 or equal.

8. Steam Control Valve Assembly components shall conform to the appropriate equipment specifications as outlined in Section15520, Part 2-Products; pertaining to the steam control valve assembly components provided.

9. Steam Control Valve Assembly components shall be of the appropriate working pressure and seat pressure for the steam system it is being installed in, and shall meet the appropriate maximum package working pressure as scheduled on the Equipment Schedule drawings.

h. Condensate Trap Assembly 

1. A condensate trap assembly shall be provided on the outlet of each heat exchanger.  The condensate trap assembly shall include components as manufactured by ITT Hoffman. The condensate trap assembly shall include a float and thermostatic trap of the appropriate size and configuration and a strainer.  

2. Condensate trap assembly shall be provided as shown on the detail drawings. The condensate trap assembly shall include a model FTH, FTC, or FTX float and thermostatic trap as manufactured by ITT Hoffman.

3. Strainers shall be provided on the inlet of all traps.  The strainers shall be of the same size as the component that they are protecting.  The strainers shall be manufactured by ITT Hoffman. 

4. Condensate trap assembly components shall conform to the appropriate equipment specifications as outlined in Section15520, Part 2-Products; pertaining to the condensate trap assembly components provided.

5. Condensate trap assembly components shall be of the appropriate working pressure and seat pressure for the steam system it is being installed in, and shall meet the appropriate maximum package working pressure as scheduled on the Equipment Schedule drawings.

3.
Frame and Interconnecting Piping 

a. The frame shall be heavy-duty channel and angle iron construction.  The frame material shall be ASTM A36 structural steel.  The inter-connecting piping shall be all ferrous schedule 40 black pipe. All equipment and valves shall be flanged or provided with unions, and the piping arranged to permit servicing the installed equipment and to allow for field installed insulation. All welding for the frame and piping shall be performed by ASME Section IX certified welders with certificates provided upon request.

b. Heat exchanger shall be secured to the frame by means of a saddle with cast iron base and steel strap. Fastening the heat exchanger with a simple welded stop will not be acceptable.  Piping shall be arranged to permit easy removal of heat exchanger tube bundle.  

c. Pump suction trim shall consist of a shut-off valve for pump isolation and as specified above, a diffuser type strainer. Gate valves will be provided through 2”. Valve shall be bronze, 125# WSP with non-rising stem, solid wedge disc and NPT connections. Acceptable manufacturers include Watts Regulator Series WGV, Red White Corporation, or approved equal. Valves 3” and larger shall be butterfly valve with lever operator. Butterfly valves shall be  full lug wafer type with cast iron body, 150 psi pressure rating, bronze or aluminum bronze disc, type 316SS stainless steel or coated steel stem, and EPDM liner suitable for 150 psig dead-end service. Valve shall be complete with 10 position lever handle. Acceptable valves include Milwaukee Valve Model No. CL223E, ITT Grinnell Model LC-8281-1, Keystone Valve Fig.228-060 or Z12, or approved equal.

d. Blowdown connections, drain ports, and the relief valve shall be piped to a drain. Drain piping shall be provided on suction diffuser(s) including a 3/4"NPT bronze gate valves on each line. Blowdown piping shall be provided from the bottom of air separators with strainers and shall include a bronze body, chrome plated brass ball valve.  Relief valve piping shall be provided of the appropriate size to the edge of the package. 

e. The completed packaged shall be pressure tested after final assembly.

f. Interconnecting piping and components shall meet the appropriate maximum package working pressure as scheduled on the Equipment Schedule drawings.

4.
Electrical Components:

a. Constant Speed Staging Control System

1. A model 350 microprocessor based constant speed staging control as manufactured by ITT Bell & Gossett shall operate two parallel pumps.  

2. The constant speed staging control shall include starters, disconnect, and pump logic controller.  All components shall be pre-wired at the factory to permit single point electrical power connection (where applicable) as required for the particular application. All interconnecting wiring on the package shall be prewired by the packager and shall in the appropriate type of conduit based on the local codes.

3. Interconnecting temperature control wiring shall be the responsibility of the appropriate contractor.  A complete wiring diagram showing all field connectors shall be supplied at the time of shipment.

4. The controller shall stage two parallel operating pumps to meet the system flow requirements.  The pumps shall be staged based on motor kW feedback. 

5. Constant speed staging controllers shall conform to the appropriate staging controller specifications as outlined in Section15540, Part 2-Products; pertaining to the model 350 constant speed staging control. 

6. Constant speed staging controllers shall conform to the appropriate staging controller sequence of operation as outlined in Section15540, Part 2-Products; pertaining to the model 350 constant speed staging control.

7. As additional quality assurance, the same manufacturer as the heat transfer package shall manufacture the pumps.

b. Variable Speed Control System

1. A Powersav microprocessor based variable speed control system as manufactured by ITT Bell & Gossett shall operate a single operating pump and standby pump. 

2. The adjustable frequency drives, by-pass circuitry, and pump logic controller shall be mounted as follows:

· 25 HP or less Duplex pumping systems with or without a bypass shall be of a wall mounted cabinet design.

· 100 HP or less Triplex pumping systems without a bypass shall be of a free-standing cabinet design.

· 100 HP or less Duplex pumping systems with or without a bypass shall be of a free-standing cabinet design.

3. The model 5000 microprocessor based logic controller shall control the variable speed drive package.  The control package shall include frequency drives, by-pass circuitry, disconnect, and pump logic controller.  All components shall be pre-wired at the factory to permit single point electrical power connection (where applicable) as required for the particular application. All interconnecting wiring on the package shall be prewired by the packager and shall in the appropriate type of conduit based on the local codes.

4. Interconnecting temperature control wiring shall be the responsibility of the appropriate contractor.  A complete wiring diagram showing all field connectors shall be supplied at the time of shipment.

5. Variable speed controller shall conform to the appropriate variable speed controller specifications as outlined in Section15540, Part 2-Products; pertaining to the Powersav model 5000 variable speed controller. 

6. Variable speed controllers shall conform to the appropriate variable speed controller sequence of operation as outlined in Section15540, Part 2-Products; pertaining to the Powersav model 5000 variable speed controller. 

7. As additional quality assurance, the same manufacturer as the heat transfer package shall manufacture the pumps.

2.07
Unfired Steam Generators – Steam to 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.

2.08
Unfired Steam Generators – High Temperature Water to Steam:

A.
Manufacturer:

1.
Contractor shall furnish and install new unfired high temperature water 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 – High Temperature Water 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, high temperature water 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 water temperature exceeds 325ºF 18 Ga. 90/10 cupro-nickel tubes shall be provided on the coil; where the source water temperature is less than 325ºF 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 or 4-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. 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.

8. 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.

9. 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 water temperature exceeds 325ºF18 Ga. 316L stainless steel tubes shall be provided on the coil; where the source water temperature is less than 325ºF 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 or 4-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. 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.

8. 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 high temperature water side shall be of copper or carbon steel construction.  Component piping on source high temperature water side shall be carbon steel or copper.

7. Unfired Steam Generator shall be furnished with a source high temperature water thermometer and pressure gauge to monitor the source side pressure.  Gauges shall be of copper or brass construction with a steel case and shall be of the appropriate range for the source high temperature water temperature and pressure.  

8. Unfired Steam Generator will be furnished with an electrically actuated 3-way control valve to modulate the incoming high temperature water rate and to maintain the desired output of steam pressure + 2 psi.  Control valve shall be suitable for 400 psi at 400.f.  Control valve pilot shall monitor output steam pressure and modulate the boiler steam to maintain constant output pressure.

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

10. 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.

11. 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.

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

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

14. 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.

15. 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.

16. 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, high temperature water supply and return, clean steam outlet, drain and relief valve outlets.

3.00
PART 3 - EXECUTION
3.01
GENERAL;

A. All components shall be installed in accordance with manufacturer’s installation instructions.

B. Proper access space around a device should be left for servicing the component.  No less than the minimum recommended by the manufacturer.

C. Provide an adequate number of isolation valves for service and maintenance of the system and its components.  

D. Proper component start-up practices and procedures shall be followed on all components.  No less than the minimum recommended by the manufacturer.

E. Provide temperature and pressure gauges where and as detailed or directed. 

F. All piping shall be brought to equipment and pump connections in such a manner so as to prevent the possibility of any loads or stresses being applied to the connections or piping. All piping shall be fitted to the pumps even though piping adjustments may be required after the pipe is installed.

G. On condensate coolers that require cooling water for condensate temperature reduction, provide cooling water supply piping and connections as required.  Piping should be of adequate size to pass required flow rate.

H. On components that require draining, contractor must provide piping to and discharging into appropriate drains.

I. On components that require venting, contractor must provide vent piping from equipment vent connections and pipe to appropriate discharging location.

J. Manufacturer's representative shall instruct the maintenance personnel in the care of the equipment and four (4) copies of his report shall be submitted to the Architect/Engineer.

K. Provide start-up reports outlining factory provided start-up and equipment performance.

END OF SECTION 15750

