DIVISION 15- MECHANICAL
Section 15520 – Steam and Steam Condensate Piping
1.00
PART 1 -GENERAL

1.01
DESCRIPTION OF WORK:

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

1.02
SECTION INCLUDES:

A. Steam Traps 

B. Steam Pressure Reducing Valves

C. Steam Temperature Control Valves

D. Steam Radiator Valves

E. Steam Control Valves

F. Steam Vents

G. Steam Safety Valves

H. Condensate Pump Package

I. Pumpless Condensate Equipment

J. Boiler Feed Package

K. Condensate Pump (Only)

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 *** - Cast-in-Place Concrete

· Section *** - Mechanical General Requirements

· Section *** - Supports, Anchors, and Sleeves

· 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 *** - 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.

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 BOCA National Building Code

D. Conform to BOCA National Fire Protection Code

E. Conform to State of  Illinois Plumbing Code

F. Conform to National Electric Code NFPA 70

G. Conform to Illinois Accessibility Code

H. Conform to applicable ANSI/HI standards

I. 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
PIPING DETAILS
A.
Furnish and install steam traps on all steam equipment of the type shown on the detail drawings. Float and Thermostatic drip traps shall also be installed at the end of all steam mains, at all risers, ahead of all steam temperature and pressure regulators, and at least every 300 feet along the length of the steam mains.

B.
All steam traps shall be installed at least 15 inches below the equipment condensate outlet. A capped dirt pocket and Y type strainer with a blow down valve installed on the drain connection, shall be installed in the piping ahead of the trap. 

C.
Shut off valves shall be installed in the trap inlet and outlet piping. A test valve shall be installed in the trap discharge piping to test the trap operation. 

D. 
On traps having two outlet tappings the test valve shall be installed in the second trap outlet. 

E. 
On traps without the second outlet trap the test valve shall be installed in a tee fitting between the trap outlet and the shut off valve. 

F. 
Unions shall be installed at both sides of the trap to allow for removal.

G. 
Thermostatic traps used on steam radiation may be installed directly on the outlet tapping without the need for strainers or shut off valves.

H. 
When traps discharge into wet return line, or have a lift in the discharge piping, a check valve shall be installed in the trap discharge line between the trap outlet and the shut off valve. 

I. 
Lifts will not be allowed in the trap discharge piping for equipment having a modulating temperature regulator.
1.12
EXTRA MATERIALS:
A.
Provide one (1) set of mechanical seals for each model type of primary pump 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
STEAM TRAPS:

A. Manufacturer:

1.
Contractor shall furnish and install new steam traps for the steam system as indicated on the drawings.  Steam traps shall be per the model & type scheduled as manufactured by Hoffman under base bid. Equivalent units as manufactured by Illinois or Dunham Busch may be submitted as deduct alternates. Steam traps shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule or shown on drawings.

B
Steam Traps – Float & Thermostatic: 

1. Except as hereinafter specified, all traps shall be float & thermostatic type steam traps.  Float and Thermostatic traps shall be installed where indicated by equipment location and typical detail drawings.

2. Float and thermostatic traps shall have cast iron bodies and covers rated a minimum of 175 PSIG. Floats, linkages, pins, seats and thermostatic elements must be stainless steel to resist damage from water hammer. 

3. The trap seat pressure rating must be equal to or greater than the steam supply to the equipment. 

4. Float and Thermostatic traps shall have a 1.5 times capacity minimum safety factor to allow for start up loads. The trap capacity must be selected at the minimum possible differential pressure.

5. When used on equipment having a modulating temperature regulator the trap capacity shall be determined at 1/2 PSI differential pressure. The trap shall be installed at least 15 inches below the equipment to be drained which will provide 1/2 PSI static head at the trap inlet. The trap discharge piping must drain by gravity to a vented dry return line.

C.
Steam Traps – Inverted Bucket: 

1. Inverted Bucket traps shall be installed, in lieu of F & T units, where indicated by equipment location and typical detail drawings.

2. Inverted Bucket traps shall have cast iron bodies and covers rated a minimum of 250 PSIG. Buckets, linkages, pins, and seats must be stainless steel to resist damage from water hammer. 

3. The trap seat pressure rating must be equal to or greater than the steam supply to the equipment. 

4. Inverted Bucket traps shall have a 2 times capacity minimum safety factor to allow for start up loads. The trap capacity must be determined at the minimum possible differential pressure.

6. When used on equipment having a modulating temperature regulator the trap capacity shall be determined at 1/2 PSI differential. The trap shall be installed at least 15 inches below the equipment to be drained which will provide 1/2 PSI static head at the trap inlet. The trap discharge piping must drain by gravity to a vented dry return line. 

D.
Steam Traps – Thermodisc: 

1. Thermodisc traps shall be installed, in lieu of F & T units, where indicated by equipment location and typical detail drawings.

2. Thermodisc traps shall have stainless steel bodies and caps rated a minimum of 600 PSIG. Disc and seats must be hardened stainless steel. Disc and seats must be field replaceable.

3. Thermodisc traps used in the pharmaceutical and food process industry shall have Teflon gaskets. Units with Teflon gaskets will be rated for 250 PSIG. 

7. Thermodisc traps shall have a 1.2 times capacity minimum safety factor to allow for start up loads. The trap capacity must be determined at the minimum possible differential pressure. 

E.
Steam Traps – Thermostatic: 

1. Thermostatic traps shall be installed where indicated by equipment location and typical detail drawings. 

2. Thermostatic traps shall be of the balanced pressure design capable of following the steam saturation curve from 25" Hg. vacuum up to design pressure. 

3. Thermostatic traps up to 125 PSIG, shall have brass bodies and stainless steel seats. 

4. The inlet connection shall be equipped with a union type tailpiece to allow easy removal.

5. Thermostatic traps up to 15 PSIG shall have net ratings in accordance with SHEMA.

6. Thermostatic traps operating above 15 PSIG shall have a 2 times capacity safety factor.

2.02
STEAM PRESSURE REDUCING VALVES:

A.
General:

1.
Contractor shall furnish and install new steam reducing valves for the steam system as indicated on the drawings.  Steam reducing valves shall be per the number, model, & type scheduled as manufactured by Hoffman, Illinois, or Dunham Busch. Steam reducing valves shall meet types, sizes, number, capacities, and characteristics as scheduled on the Equipment Schedule or shown on drawings.

B.
Steam Pressure Reducing Valves: 

1. Except as hereinafter specified, all steam pressure reducing stations shall be of a pressure pilot actuated design.  Steam pressure reducing valves shall be installed in the size and configuration described in the equipment schedule and typical installation drawings.  Typical installation configurations include single valve pressure reducing station, two-stage pressure reducing station, and/or parallel valve reducing control (typically 1/3 – 2/3) station.  A single valve may not be installed into a situation where the valve will take more than a 100 PSI differential.

2. Regulators shall be of a multiple component design including a main pilot actuated valve body, a spring pressure pilot, and an installation hardware kit.

3. Regulator main valve body shall be constructed of cast iron with NPT or flanged connections sized and rated for the capacity and system working pressure.  Regulator components shall consist of a stainless steel single-seated type actuated by a stainless steel diaphragm, a stainless steel stem, and non-asbestos gasket. 

4. Regulator main valve seat and plug shall be completely replaceable.  Travel of the main valve seat shall be controlled by internal positive stops and shall be automatically set by the control stem.

5. Regulator main valve control stem shall be internally guided and pressure shall be positively communicated between the outlet and the upper diaphragm chamber.  The diaphragm shall be of 2-ply construction.

6. Pilot actuator model SSP shall be constructed of ASTM A108 steel and shall connect to the main valve via copper tubing and provided hardware.  Pilot shall be of a packless construction with stainless steel internal components including the pin, seat, spring, and strainer; and a copper diaphragm and gasket.  Pilot shall be provided with the appropriate adjustable range and working pressure for the application.

7. Where indicated on schedules and drawings additional pilot controls shall be provided to provide additional control to the main valve.  

· Air Pressure Pilot - Pilot actuator model AP shall be constructed of ASTM A108 steel and shall connect to the main valve via copper tubing and provided hardware.  Pilot shall be of a packless construction with stainless steel internal components including the pin, seat, spring, and strainer; and a copper diaphragm and gasket.  Pilot shall be provided with the appropriate pressure ratio for the application and a 250 PSIG working pressure.  Additionally an air PRV shall be provided to regulate the air intake on the pneumatic control.

· Electric Solenoid Pilot - Pilot actuator model SLD shall be constructed of ASTM A108 steel and shall connect to the main valve via copper tubing and provided hardware.  Pilot shall be provided as with the appropriate Normally Open or Normally Closed configuration and shall be powered by a 120V electrical service.  Pilot shall be provided with the appropriate operating range for the application and a 250 PSIG working pressure.  

2.03
STEAM TEMPERATURE CONTROL VALVES:

A.
General:

1.
Contractor shall furnish and install new steam temperature control valves for the steam system as indicated on the drawings.  Steam temperature control valves shall be per the number, model, & type scheduled as manufactured by Hoffman, Illinois, or Dunham Busch. Steam temperature control valves shall meet types, sizes, number, capacities, and characteristics as scheduled on the Equipment Schedule or shown on drawings.

B.
Steam Temperature Control Valves: 

1. Except as hereinafter specified, all steam temperature control valves shall be of a pilot actuated design.  Steam temperature control valves shall be installed in the size and configuration described in the equipment schedule and typical installation drawings.  Typical installation configurations include single valve temperature control, dual pressure reducing / temperature control station, and/or parallel valve temperature control (typically 1/3 – 2/3).  A single valve may not be installed into a situation where the valve will take more than a 100 PSI differential.

2. Temperature controller shall be of a multiple component design including a main pilot actuated valve body, a temperature control pilot, and an installation hardware kit.

3. Temperature controller main valve body shall be constructed of cast iron with NPT or flanged connections sized and rated for the capacity and system working pressure.  Regulator components shall consist of a stainless steel single-seated type actuated by a stainless steel diaphragm, a stainless steel stem, and non-asbestos gasket. 

4. Temperature controller main valve seat and plug shall be completely replaceable.  Travel of the main valve seat shall be controlled by internal positive stops and shall be automatically set by the control stem.

5. Temperature controller main valve control stem shall be internally guided and pressure shall be positively communicated between the outlet and the upper diaphragm chamber.  The diaphragm shall be of 2-ply construction.

6. Temperature controller shall be pilot actuated.  Pilot actuation of the controller shall be of pneumatic, electric, or self-contained bulb and capillary design.  Control pilot and trim components shall be as scheduled and as shown on drawings as follows:

· Pneumatic Pressure Pilot - Pilot actuator model AP shall be constructed of ASTM A108 steel and shall connect to the main valve via copper tubing and provided hardware.  Pilot shall be of a packless construction with stainless steel internal components including the pin, seat, spring, and strainer; and a copper diaphragm and gasket.  Pilot shall be provided with the appropriate pressure ratio for the application and a 250 PSIG working pressure.  Additionally an air PRV shall be provided to regulate the air intake on the pneumatic control.

· Pneumatic Temperature Sensing Pilot - Pilot actuator model 315 PNT shall be constructed of steel body and shall connect to the AP pneumatic pressure pilot via air supply line.  Pilot shall have a bi-metallic temperature sensing bulb, temperature control range dial, pneumatic pressure dial, and stainless steel internal components.  Pilot shall be provided with the appropriate supply air pressure, temperature control range, and working pressure.  Sensing pilot shall have a .50 CFM air consumption rate, a temperature control accuracy of +/- 4(F, and must be used in conjunction with the model AP pneumatic pressure pilot and its trim.  Additionally a ¾” MPT copper or stainless steel well shall be provided to simplify bulb insertion and removal. 

· Electric Pneumatic Transducer Pilot - Pilot actuator model GT610-IP shall be constructed of cast iron body and shall connect to the AP pneumatic pressure pilot via air supply line.  Pilot shall receive either a 4-20 mA or 0-10V DC signal from an electric sensor provided by the temperature control system.  Pilot will use electric control signal to modulate air signal sent to pneumatic controller. Pilot shall be provided for the appropriate electric input signal and working pressure.  Electric pilot shall have a temperature control accuracy as fine as +/- .5(F, and must be used in conjunction with the model AP pneumatic pressure pilot and its trim. 

· Electric Solenoid Pilot - Pilot actuator model SLD shall be constructed of ASTM A108 steel and shall connect to the main valve via copper tubing and provided hardware.  Pilot shall be provided as with the appropriate Normally Open or Normally Closed configuration and shall be powered by a 120V electrical service.  Pilot shall be provided with the appropriate operating range for the application and a 250 PSIG working pressure.  

· Self-contained bulb and capillary - Pilot actuator model STPA shall be constructed of ASTM A108 steel and shall connect to the main valve via copper tubing and provided hardware.  Pilot shall be of a packless construction with stainless steel internal components including the plug, seat, spring, and strainer; and brass/copper internal components and gasket.  Pilot shall be provided with the appropriate temperature range, length of capillary, and a 250 PSIG working pressure. Sensing pilot shall a durable ½” copper bulb with the appropriate length of armored capillary, and a temperature control accuracy of +/- 10(F.  Self-contained pilot and model SSP Pressure Pilot can be used in conjunction to provide both minimum pressure reduction and temperature control from a single valve.  Additionally a ½” MPT copper or stainless steel well shall be provided to simplify bulb insertion and removal.

2.04
STEAM RADIATOR VALVES:

A.
General:

1.
Contractor shall furnish and install new steam radiator valves on the steam system as indicated on the drawings. Steam radiator valves shall be as manufactured by Danfoss or Bell & Gossett under base bid.  Equivalent units as manufactured by others may be submitted as deduct alternates. Steam radiator valves shall meet types, sizes, number, capacities, and characteristics as scheduled on the Equipment Schedule or shown on drawings.

B.
Steam Radiator Valves: 

1. Radiator valves shall be of the self-contained thermostatic design and shall be of the size, capacities, and components as shown on plans.  

2. Unit controls shall be self powered and shall include a remote sensing device connected to the control through a 6’ capillary wound on a spool integral to the control head. 

3. Units shall be vapor filled and include snap type connection between control and valve body.  Removal of the control unit shall place the valve body in an open position allowing for flow through the heat transfer device. 

4. Control shall include memory ring and hi-temp limit lock-out feature. 

5. Sensors shall be rated to 140F air temperature. Valve body shall be rated to 20 PSIG differential and 145 PSIG static pressures.  

6. Where noted alternative control component devices may be required

· Controls with remote setting capability

· Remote temperature sensing capability

· Built-in temperature sensing capability

· Combination remote setting and temperature sensing capability.  

7.
Contractor is responsible for mounting of remote control components as shown on drawings 

2.05
STEAM VENTS:

B. Manufacturer:

1.
Contractor shall furnish and install new steam vents for the steam systems as indicated on the drawings.  Steam vents shall be per the model & type scheduled as manufactured by Hoffman, Illinois, or Dunham Busch. Steam vents shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule or shown on drawings.

B
Steam Vents: 

1. Steam vent shall be of a float type design and shall be capable of venting at the required capacity.  Vents shall be installed where indicated by equipment location and typical detail drawings.

2. Vent shall be constructed of a cast brass or cast iron body with a rated working pressure higher than the maximum steam pressure of the system.  Vent body shall heave integrally cast NPT or FMPT connections of the configuration and size as noted on drawings and schedule, and shall have an internal telescopic siphon tube for condensate removal.

3. Vents shall be of either a single non-adjustable port design or six position adjustable port for true proportional venting as noted on drawings and schedule.  

4. Where noted vents shall be provided with built-in vacuum breaker.

2.06
STEAM SAFETY VALVES:

A.
Manufacturer:

1.
Contractor shall furnish and install new steam safety valves for the steam systems as indicated on the drawings.  Steam safety valves shall be per the model & type scheduled as manufactured by Kunkle, Keckle, Consolidated, or Lonergan. Steam safety valves shall meet types, sizes, and capacities as shown on the Equipment Schedule or shown on drawings.

B.
Steam Vents: 

1. Steam safety valves shall be of a spring type design and shall be capable of relieving at the specified pressure and rate, rate must exceed that of the system that it is being connected to at the required relief pressure. Steam safety valves shall be installed where indicated by equipment location and typical detail drawings.

2. Steam safety valves shall be constructed of a cast brass or cast iron body with a rated relief pressure required. Steam safety valve body shall heave integrally cast NPT or flanged connections of the configuration and size as noted on drawings and schedule. 

3. Steam safety valves shall be ASME constructed and tested, factory set and sealed to relieving at 10 PSIG above normal operating pressure of the system in which they are installed.

4. Unit shall be installed with interconnection piping to the system and to drain of the same size as the valve’s openings.  Piping size reductions between the unit and the system or drain are not allowed by code. Contractor shall provide discharge pipe from relief to a floor drain.

2.07
CONDENSATE PUMP PACKAGE:

A.
General:

1.
Contractor shall furnish and install new condensate pump package for the steam system as indicated on the drawings.  Condensate pump package shall be per the model and type scheduled as manufactured by Domestic under base bid.  Equivalent units as manufactured by Weil or Hoffman may be submitted as deduct alternates.  Condensate pump package shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule or shown on drawings.

B.
Condensate Pump Package: 

1. Except as hereinafter specified, all condensate pump packages shall be furnished and installed as floor mounted duplex condensate pump packages of the types, sizes, capacities, and characteristics as shown on drawings.  Base units shall be Domestic model CB condensate units rated for 210(F maximum condensate temperatures.

2. Condensate package shall come complete with (1) cast iron receiver, pumps as scheduled, pump controls and panel,  and all accessories as hereafter specified below:

a. The receiver shall be a of a floor mounted, close grained cast iron construction warranted for 20 years from date of shipment against failure due to corrosion. Receiver shall be sized for 1-minute net storage based on system return rate. Receiver shall have an inlet, vent, and an overflow to provide a means of secondary venting thus meeting local code requirements.

b. Receiver shall be equipped with (2) externally adjustable 2-pole float switches, water level gauge with shutoff, dial thermometer, (2) pressure gauges for pump discharge, (2) lifting eye bolts, (2) bronze isolation valves between pumps and receiver, and (1) cast iron inlet strainer with vertical self-cleaning bronze screen.

c. Condensate pumps shall be two stage, centrifugal design, permanently aligned and vertical flange mounted on the receiver.  Each pump shall be bronze fitted with enclosed bronze impeller, axial flow bronze first stage impeller, bronze straightening vanes, renewable bronze case wear ring, and stainless steel shaft.  Mechanical seal shall be BUNA/Carbon-Ceramic suitable for temperatures up to 250F for maximum life.  Each pump shall be close coupled to a vertical drip proof motor.  Pump capacities, motor horsepower and RPM, voltage, and receiver capacity shall be as scheduled on the drawings.  Each pump GPM shall be sized for 2 times system return rate and shall deliver rated capacity at 2' NPSHR.

d. Package manufacturer shall provide, mount on the receiver, and wire a NEMA II control panel with piano hinged door and grounded lug, containing the following U.L. listed or recognized components, and connected to package components via liquid tight conduit or (where code dictates) rigid conduit: 

· (2) Combination magnetic starters (each having 3 overload relays) with fusible disconnects and cover interlock

· (1) Electric alternator

· (2) Automatic-Off-Hand Selector Switches

· (2) Pump running pilot lights

· (1) 115 V Control transformer

3. Each pump control shall be completely independent of the other.  The electric alternator shall provide for change of operating sequence after each cycle, simultaneous operation of both pumps under peak load conditions, and operation of the second pump should the first pump or its control fail.

4. All factory installed wiring shall be numbered for easy identification and the numbers shall coincide with those shown on wiring diagrams.

5. The unit shall be factory tested as a complete unit.  The Pump Manufacturer shall furnish complete elementary and connection wiring diagrams, piping diagrams, installation and operation instructions.   The unit shall be shipped completely assembled. 

6. Unit configuration may deviate from specification where noted on drawings.  Deviations may include, single stage type pumps (200(F condensate), package without panels, elevated receivers (212 (F condensate), steel receiver in lieu of cast iron, motor enclosure and speed, panel NEMA ratings, additional float switch, and remote mounted control panels with mounting plate.

2.08
PUMPLESS CONDENSATE PACKAGE:

A.
General:

1.
Contractor shall furnish and install new pumpless condensate package for the steam system as indicated on the drawings.  Pumpless condensate package shall be per the model and type scheduled as manufactured by Domestic under base bid.  Equivalent units as manufactured by Weil or Aurora may be submitted as deduct alternates.  Pumpless condensate package shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule or shown on drawings.

B.
Pumpless Condensate Package: 

1. Except as hereinafter specified, all pumpless condensate packages shall be furnished and installed as a frame mounted simplex or duplex packages of the types, sizes, capacities, and characteristics as shown on drawings.  Base units shall be Domestic model P-PCC pumpless condensate package rated for 350(F maximum condensate temperatures.

2. Pumpless condensate package shall come completely piped and mounted on a steel frame including (1) steel receiver, (1) or (2) pumpless condensate units as scheduled, interconnecting piping and valves,  and all accessories as hereafter specified below:

a. The receiver shall be of a steel elevated design, warranted for 1 years from date of shipment against failure due to corrosion. Receiver shall be sized for required storage volume and flash steam capacity.  Receiver shall be horizontally mounted and have openings of the appropriate size and number including NPT condensate  opening, (3) NPT inlets, NPT vent opening, NPT discharge, NPT drain with plug, and gauge glass openings with gauge glass.  Venting from unit must be installed to meet local code requirements.

b. Receiver shall be equipped with (2) externally adjustable 2-pole float switches, water level gauge, dial thermometer, (2) pressure gauges for pump discharge, (2) lifting eye bolts, (2) bronze isolation valves between pumps and receiver, and (1) cast iron inlet strainer with vertical self-cleaning bronze screen.

c. Pumpless condensate unit(s) shall be of the specified quantity and mounted to the steel frame.  Units shall be non-electric pumpless condensate units as shown on drawings.  Each unit shall be constructed of either a cast iron or a cast steel body and shall be float operated.  All internal components including the internal float mechanism shall be constructed of stainless steel a snap action mechanism shall be used to seal the unit during cycling and shall have no external seals or packing.  Each unit shall have (1) bronze swing inlet check on the unit inlet and (1) bronze lift type check valve on the unit discharge.  Each unit shall come complete with lifting lugs and gauge glass set with isolation valves.  

d. Condensate unit shall be of a non-cavitating design capable of operation on systems with up to 150 PSIG supply steam and shall be capable of generating up to 100 PSI discharge pressure.  Unit shall be capable of operating at temperatures up to 350 (F when pumping from a closed loop, equalized system.

e. Package shall include interconnecting piping between reservoir and pumpless units.  Interconnecting suction line shall be provided to each unit and each suction line shall include a gate valve for isolation.  

f. Package manufacturer shall provide and mount on the package a cycle counter on each pumpless condensate unit 

g. The following components shall be provided by the contractor, loose for field installation, as shown on schedule and installation drawings.   These products shall be provided by the same manufacturer as the pumpless condensate units.

· (1) Steam reducing valve 

· (1) Relief valve

· (1) Strainer

· (1) Pressure gauge with pigtail

· (1 or 2) Thermostatic steam traps one for each pumpless condensate unit

3. Each pump shall operate completely independent of the other. 

4. The unit shall be factory tested as a complete unit.  The Pump Manufacturer shall furnish complete connection piping diagrams and installation and operation instructions.   The unit shall be shipped completely assembled. 

2.09
BOILER FEED PUMP PACKAGE:

A.
General:

1.
Contractor shall furnish and install new boiler feed pump package for the steam system as indicated on the drawings.  Boiler feed pump package shall be per the model and type scheduled as manufactured by Domestic or Hoffman under base bid.  Equivalent units as manufactured by Weil may be submitted as deduct alternates.  Boiler feed pump package shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule or shown on drawings.

B.
Boiler Feed Pump Package: 

1. Except as hereinafter specified, all boiler feed pump packages shall be furnished and installed as floor mounted duplex boiler feed pump packages of the types, sizes, capacities, and characteristics as shown on drawings.  Base units shall be Domestic model CBM condensate units rated for 210(F maximum condensate temperatures.

2. Boiler feed pump package shall come complete with (1) cast iron receiver, pumps as scheduled, pump controls and panel,  and all accessories as hereafter specified below:

a. The receiver shall be a of a floor mounted, close grained cast iron construction warranted for 20 years from date of shipment against failure due to corrosion. Receiver shall be sized for 5-minute net storage based upon the boiler evaporation rate. Receiver shall have an inlet, vent, and an overflow to provide a means of secondary venting thus meeting local code requirements.

b. Receiver shall be equipped with (1) float switch and solenoid valve with Y-strainer for water make-up, water level gauge with shutoff, dial thermometer, (2) pressure gauges for pump discharge, (2) lifting eye bolts, (2) bronze isolation valves between pumps and receiver, and (1) cast iron inlet strainer with vertical self-cleaning bronze screen.

c. Condensate pumps shall be two stage, centrifugal design, permanently aligned and vertical flange mounted on the receiver.  Each pump shall be bronze fitted with enclosed bronze impeller, axial flow bronze first stage impeller, bronze straightening vanes, renewable bronze case wear ring, and stainless steel shaft.  Mechanical seal shall be BUNA/Ceramic suitable for temperatures up to 250F for maximum life.  Each pump shall be close coupled to a vertical drip proof motor.  Pump capacities, motor horsepower and RPM, voltage, and receiver capacity shall be as scheduled on the drawings.  Each pump GPM shall be sized for 2 times system return rate and shall deliver rated capacity at 2' NPSHR.

d. Package manufacturer shall provide, mount on the receiver, and wire a NEMA II control panel with piano hinged door and grounded lug, containing the following U.L. listed or recognized components, and connected to package components via liquid tight conduit or (where code dictates) rigid conduit: 

· (2) Combination magnetic starters (each having 3 overload relays) with fusible disconnects and cover interlock

· (1) Electric alternator

· (2) Automatic-Off-Hand Selector Switches

· (2) Pump running pilot lights

· (1) 115 V Control transformer

3. Each pump control shall be completely independent of the other.  The electric alternator shall provide for change of operating sequence after each cycle, simultaneous operation of both pumps under peak load conditions, and operation of the second pump should the first pump or its control fail.

4. A water make-up assembly shall be installed on the receiver of equal capacity to (1) boiler feed pump. Assembly shall consist of a level control float switch, and solenoid electric valve. Valve shall be packless, piston pilot-operated type with cushioned closing feature and epoxy resin molded water proof coil. Valve assembly shall be equipped with a "Y" strainer and shall be configured in a 3-valve bypass arrangement.

5. All factory-installed wiring shall be numbered for easy identification and the numbers shall coincide with those shown on wiring diagrams.

6. The unit shall be factory tested as a complete unit.  The Pump Manufacturer shall furnish complete elementary and connection wiring diagrams, piping diagrams, installation and operation instructions.   The unit shall be shipped completely assembled. 

7. Package of operation should be appropriate for the number of boilers and pumps served by the package.  Equipment provider shall take responsibility for providing the appropriate sequence of operation.  

8. Unit configuration may deviate from specification where noted on drawings.  Deviations may include, single stage type pumps (200(F condensate), package without panels, elevated receivers (212 (F condensate), steel receiver in lieu of cast iron, motor enclosure and speed, panel NEMA ratings, additional float switch, and remote mounted control panels with mounting plate.


2.10
CONDENSATE PUMP (ONLY):

A.
General:

1.
Contractor shall furnish and install new loose condensate pumps only for the steam system as indicated on the drawings.  Condensate pumps shall be per the model and type scheduled as manufactured by Domestic under base bid.  Equivalent units as manufactured by Weil or Aurora may be submitted as deduct alternates.  Condensate pumps shall meet types, sizes, capacities, and characteristics as scheduled on the Equipment Schedule or shown on drawings.

B.
Condensate Pump (Only): 

1. Except as hereinafter specified, all loose provided condensate pumps shall be furnished and installed as floor mounted pumps of the types, sizes, capacities, and characteristics as shown on drawings.  Base units shall be loose condensate pumps rated for 210(F maximum condensate temperatures.

2. Loose condensate pumps shall be two stage, centrifugal design, permanently aligned and vertical flange mounted on the receiver.  Each pump shall be bronze fitted with enclosed bronze impeller, axial flow bronze first stage impeller, bronze straightening vanes, renewable bronze case wear ring, and stainless steel shaft.  Mechanical seal shall be BUNA/Ceramic suitable for temperatures up to 250F for maximum life.  Each pump shall be close coupled to a vertical drip proof motor.  Pump capacities, motor horsepower and RPM, voltage, and receiver capacity shall be as scheduled on the drawings.  Each pump GPM shall be sized for 2 times system return rate and shall deliver rated capacity at 2' NPSHR.

3. Contractor shall provide pumps, condensate receiver, switches, control panel, and other trim accessories loose for field fabrication.  Components shall be as noted on schedule and typical installation drawings.

4. Condensate pumps shall be factory tested.  The Pump Manufacturer shall furnish complete elementary and connection wiring diagrams, piping diagrams, installation and operation instructions.   The unit shall be shipped loose for field installation. 

5. Unit configuration may deviate from specification where noted on drawings.  Deviations may include, single stage type pumps (200(F condensate), close-coupled foot mounted pump, or long-coupled base mounted pump.


3.00
PART 3 - EXECUTION
3.01
GENERAL;

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

B. Lubricate pumps before start-up.

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

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

E. Reduction from line size to pump connection size shall be made with eccentric reducers attached to the pump with tops flat to allow continuity of flow.  

F. Furnish and install triple duty valves on the discharge side of all pumps and furnish and install a line size shut-off valve on the suction side of all pumps.  Anywhere that 5 straight pipe diameters of pipe can not be provided on the inlet side of a pump a suction diffuser shall be used to provide appropriate flow distribution into the eye of the pump’s impeller.

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

H. On systems where pump seals require flushing water or cooling water for a heat exchanger kit.  Provide cooling water supply piping and connections and well as the return piping, if required.  Piping should be of adequate size to pass required flow rate.  

I. Circulating pump shall have sufficient capacity to circulate the scheduled GPM against the scheduled external head (feet) with the horsepower and speed as scheduled and/or as denoted on the drawings. Motors shall be of electrical characteristics as scheduled, denoted and/or as indicated on the electrical plans and specifications. Pump characteristics shall be such that the head of the pump under varying conditions shall not exceed the rated horsepower of the drive motor.

J. 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.

K. Install foot mounted and base mounted pumps on vibration isolation pad or house keeping pad, via anchor bolts.  Set and level and grout in place.

L. Provide drains for bases and seals, piped to and discharging into floor drains.

M. Provide additional supports for in-line pumps such that no load is transmitted to the piping system. Support pump and motor per manufacturer's recommendations and maintain all required service clearances.

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

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

P. 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.

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

END OF SECTION 15520

