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SECTION 23 52 00 - Heating Boilers and Equipment 

PART 1 - GENERAL

1.1
DESCRIPTION

The requirements of this section apply to the heat generation (boiler) systems.

A.
Equipment capacity and size shall be as indicated on the Drawings.

B.
Related Work:  The requirements of Section 23 05 00, Common HVAC Materials and Methods, also apply to this section.
1.2
QUALITY ASSURANCE

A.
Acceptable Manufacturers:  Standard, nationally recognized manufacturers of products listed by ANSI, ASTM, or ASME quality standards as specified, or approved.

B.
Labels:  Underwriters Laboratories (UL) labeled or certification by a nationally recognized electrical testing laboratory having the facilities for testing, factory inspection and field inspection as required by the National Electrical Code is required for all fans, controls, all electrically-operated equipment and other electrical items incidental to the work specified, as required by code.

C.
Code Requirements:  Comply with or exceed the minimum standards of the National Electrical Code (NEC), State of Oregon modifications to the NEC, and all local ordinances applicable to electrical wiring, contacts, controls, safeties, etc., included with or contained within manufactured items.

D.
Regulatory Requirements:  Comply with all Federal, State, and Local requirements for boiler emissions.

E.
Field Wiring:  It is the intent of these specifications that all systems shall be complete and operable.  Refer to all drawings and specifications, especially the electrical drawings, to determine voltage, phase, circuit ampacity and number of connections provided.  Provide all necessary field wiring and devices from the point of connection indicated on the electrical drawings.  Bring to the attention of the Owner in writing, all conflicts, incompatibilities, and/or discrepancies prior to bid or as soon as discovered.

1.3
SUBMITTALS

A.
Shop Drawings:  Prove boiler(s) will fit space allocated.  Submit complete shop drawings and/or technical brochures of all work prior to fabrication.  Indicate size, design, dimensional and capacity characteristics, structural supports required and component parts.  Also submit with shop drawings all equipment wiring and control diagrams, installation instructions.

B.
Test Reports:  Submit four (4) certified copies of factory test on boilers showing percent of carbon dioxide, stack temperature, gas firing rate, and heat output for each boiler.

1.4
DELIVERY, STORAGE AND HANDLING

A.
Handle boilers and other equipment carefully to prevent damage.  Store in area protected from weather, moisture and possible damage at all times prior to delivery.

B.
Seal all openings in pipes and/or pipe connecting fittings with caps or plugs, as required to prevent entry of foreign matter.

C.
Deliver boilers to the project site and place them on foundations.

PART 2 - PRODUCTS






















2.1
PACKAGE firetube BOILER

A.
General:  Factory packaged units including boiler, burner, skids, painted steel jacket with minimum insulation required for maximum 100 deg. F surface temperatures at 80 deg. F ambient and boiler at high fire, 3" stack thermometer, controls and accessories as required with piping and wiring for single point field connections.  Underwriters Laboratories labeled and constructed in accordance with all codes for the locality in which units are to be located.  Provide with all controls and safeties to comply with CSD-1.  Provide certified factory fire test on all fuels with data sheets provided to Owner and Engineer.  ASME certified, coded and labeled for pressure indicated. 

B.
Boiler Type:  Steel scotch firetube boiler for positive pressurized firing with forced draft burner.  Three (3) or four (4) pass as indicated with only one furnace pass.  Minimum five (5) square feet of heating surface per boiler horsepower and minimum 16" or larger rear furnace access door with forced air cooled observation port.  Hinged or davited front smoke box.  Reinforce jacket top centerline with heavy duty insulation or metal overlay.  All tubes shall be cleanable, removable from boiler front (and/or rear) and exposed for inspection through the front and/or rear access.

C. 
Steam Boiler Trim:  Equip boiler with the following minimum accessories:  

1.
Operating pressure control.

2.
High limit pressure control.

3.
Compound pressure-vacuum gauge or 5" diameter pressure gauge with shut-off cock.

4.
ASME certified steam safety relief valve.

5.
McDonnell-Miller No. 193 combination low water cut-off and pump control.

6.
McDonnell-Miller No. 63 low water cut-off.

7.
All field wiring required for complete feed water and low water cut-off safety system.

D.
Heating Water Boiler Trim:  Construct boiler with built-in air elimination and design for or equipped with devices necessary to prevent thermal shock.  Provide the following minimum accessories:  

1.
Operating temperature control.

2.
High temperature limit control.

3.
Combination 6" diameter pressure-temperature altitude gauge or gauges.

4.
ASME certified pressure relief valve.

5.
McDonnell-Miller No. 63 low water cut-off.

6.
All field wiring required for complete low water cut-off safety system.
E.
Burner Type:

1.
Forced draft burner system consisting of the following:  

a.
Blower motor and fan.

b.
Air inlet register and guard.

c.
Air flow safety switch.

d.
Diffuser assembly.

e.
Burner head.

f.
Burner control cabinet for burner or boiler mounting consisting of NEMA 1 enclosure, Honeywell BC7000 or Clever Brooks CB70, and programmable controller, control transformer, flame detector, flame signal indicator, on-off control switch with fuse, circuit breakers or fuses, single point electrical connection, elapsed time meter, annunciator lights to include load demand, ignition, main flame, flame failure and low water, terminal strips; operating control.

g.
Limit control with manual reset and fuel-air control.  [To meet IRI insurance requirements].









2.
Combination Gas-Oil:  Provide space for manual changeover switch in burner control cabinet and for future standard equipment so that fuels can be changed without change to linkage, burner position, or mechanical adjustments.

F.
Fuel-Air Control:  Modulating fire with proven low fire start.  Provide manual potentiometer switch in control cabinet in addition to automatic fuel-air controller.

G.
Boiler Capacities:  As indicated on the Drawings.  Minimum required motor hp and kilowatts are indicated.  Note any additional electrical power required plainly on submittal literature and provide for cost of additional complete field wiring.

H.
Sound Data:  Maximum factory certified sound rating of 82 dba on high fire when firing boiler.

I.
Manufacturers:  Burnham, Kewaunee, Clever Brooks, Superior, or accepted substitute.
2.2
BURNHAM 3P 3L-60 PACKAGED FIRETUBE BOILER

A. Furnish and install two forced draft three-pass firetube type full wet back Scotch type factory packaged boilers for combination natural gas and No. 2 diesel oil complete with fuel burning equipment, safety and operating controls, and appurtenances as hereinafter  specified.  The boiler unit(s) shall be fully assembled and wired at the manufacturer's factory, requiring only connection to power, fuel supply and system piping to be ready for operation. 

1. Boiler unit(s) shall be Burnham model number 3L-60 as manufactured by Burnham Corporation designed for 15 psi steam with safety valve(s) set to relieve at 17 psi and shall have a gross output of 2128 LBS/HR or 61.7 boiler horsepower.  Boiler heating surface measured on the fireside shall be not less than five square feet per boiler horsepower.  Furnace heat release rate shall not exceed 150,000 BTUH per cubic feet. 
2. Boiler(s) shall be of the three-pass full wet-back firetube design, with two passes of fire tubes.  Use of cast refractory baffling to provide the second or third pass shall not be permitted.  All tubes shall be set with roller expander at each end, and shall be flared.  Pressure vessel(s) shall be constructed, tested and marked in accordance with Section IV, Low Pressure Heating Boilers, or Section I, High Pressure Boilers of the ASME Code, as applicable for the working pressure herein before specified,  and shall be registered with the National Board of Boiler and Pressure Vessel Inspectors. 

 3.
Boiler(s) shall be mounted on a heavy structural steel base with extension beyond boiler front for  protection of burner.  The burner shall be mounted at the front of the boiler, with all mechanical equipment mounted on the boiler base, except those items necessarily remote mounted due to size or operational function.  

  4.  
Boiler(s) shall be provided with top vent connection at rear of boiler with full size access opening to rear tube sheet, hinged gas tight front flue cleanout doors with refractory lining keyed in place and providing access to front tube sheet without disconnecting any fuel lines or electrical wiring, sixteen inch diameter rear furnace access door with Pyrex observation port, factory installed enameled steel jacket with two inch fiberglass insulation, lifting lugs, and connections for controls, supply and return piping, and bottom blowdown. 
  5.
Trim and controls for steam boiler(s) shall consist of steam pressure gauge, ASME side outlet safety valve(s) set to relieve at 17 psi, combination pump controller and low water cut-off with integral water column and three try-cocks, auxiliary probe type manual reset low water cutoff, operating steam pressure control, manual reset high limit pressure control, [and firing rate controller with (lo-hi-lo) or (modulation) firing sequence.] 
   6.  
Fuel Burning Equipment - The burner(s) shall be factory installed and wired, shall incorporate all necessary devices and controls to make a complete fuel burning system for the type of fuel herein before specified, and shall bear the listing of Underwriters Laboratories, Inc. evidencing compliance with requirements of UL-296 for oil burners and UL-795 for gas burners.
a. 
Combination gas/oil burner shall consist of an integral assembly of a forced draft pressure atomizing oil burner suitable for burning No. 2 oil and a forced draft multi-jet type gas burner suitable for burning gas with a heat content of 1000 BTU per cubic foot and specific gravity of 0.6 delivered to the gas train inlet at a pressure of 5 psig.  Burner shall be complete with integral motor driven blower, oil pump, oil nozzle(s), oil solenoid valve(s), ignition assembly, combustion safeguard, motor starters, complete gas train including gas pressure regulator and dual gas valves, and all necessary controls for safe and efficient operation in accordance with UL requirements (and FM requirements) (and IRI requirements).  Changeover to either fuel shall be by means of a manual selector switch which shall energize only those circuits necessary to provide the appropriate timing and sequence of events for the fuel selected, except that the oil pump may continue to operate when firing gas.  No burner adjustments or re-positioning of control linkage shall be required when changing from one fuel to the alternate fuel.   

7.
Electrical supply to the boiler(s) will be 230 volts / 60 hz / 3 phase.  All control circuits shall be 120 volts, 60 hz, 1 phase, with all switches in the ungrounded leg.  Fuse protection for the control circuit shall be provided.

2.3
OIL-GAS BURNER

A.
Forced draft burner shall be designed to furnish full boiler input of Number 2 and natural gas fuel.  Fuel air control to be modulating with proven low fire start; separate operating and limit controls are to be provided.  Burner shall consist of the following minimum accessories with complete UL and code approval required:  all safeties and controls per CSD-1.

B.
Mechanical pressure atomizing design for Number 2 oil, forced draft fan, fuel pump, solenoid valves, fuel-air controls as subsequently specified, gas-electric ignition assembly oil filter with check valve.

C.
The gas burner minimum accessories shall include annular or orifice type gas burner, forced draft fan, automatic motorized gas valve, automatic safety gas valve, fuel air control as previously specified, electric ignition assembly, air flow safety switch, main line and pilot line gas pressure regulators, manual gas cock and gas pressure gauge, gas control train complying with local utility requirements for rate schedule in effect.  

D.
Control cabinet shall include Paragon 7000 7-day time switch, Fireye FP-2 or equivalent Honeywell electronic flame safeguard and programming control, control circuit fuse, control circuit transformer, control circuit switch, burner switch, DC voltmeter or micro-ammeter, indicating lights for major operations, numbered terminal strip, color coded wiring, engraved nameplates, necessary relays, magnetic starters and disconnect switches.  Control cabinet shall be burner mounted.  Peabody-Gordon-Piatt, Kewanee or accepted substitute.
E.
Fuel Burning System: Weishaupt Dual Fuel Burner
2.4 
WEISHAUPT DUAL FUEL BURNING SYSTEM
A. Manufacturers

1. Basis of design Weishaupt Model WM-GL20/2-A, ZM-T-4LN

2. Other manufacturers will not be accepted as part of the base bid. Alternate manufacturer may be priced as an alternate bid. Clearly list the deduct or add price for alternative burner on the proposal if any.


B. Burner Performance:

1. Provide burner with gross output of 2,064,000 MBH/hr. when fired with natural gas or 21 US/Gal/hr on #2 fuel oil. Any deficiencies in the burner output will not be accepted.

2. Combustion system shall provide 9 to 10% CO2 and no CO with natural gas firing and 12 to 13% CO2 with no smoke when oil firing.

3. Burner shall be fully modulating on gas and modulating 3-stage on oil 

4. The Oxygen (O2) level for both fuels shall be a maximum of 3% at high fire and 4.5% at low fire without the need for Oxygen Trim control. The burner system shall include Flue Gas Recirculation as a means of reducing NOx. The system shall include a FGR damper system mounted directly on the burner housing. The FGR pipe size shall be 6” diameter or larger if required. The system shall produce less than 15 ppm on gas corrected to 3% O2. 

5. Burner control system and fuel system shall conform to applicable codes.
6. Fuel changeover shall be accomplished with a gas/oil selector switch without any mechanical changes required when switching from one fuel to another.

C. Burner System:

1. Burner control system and fuel system shall conform to applicable codes.
2. Burner shall be listed by ETL (comply to UL795 and UL296) and shall bear the appropriate ETL. Label. (Burner shall be designed and constructed as an integrated combustion system package and shall be factory fire tested.)
3. Burner shall have a cast aluminum burner housing and be capable of hinging open to the left or the right, and incorporating a self-checking differential combustion air pressure switch and burner flange safety interlock switch. The housing shall incorporate a large sight glass for flame viewing and a removable cover to allow free access to all serviceable components.

4. Burner air intake shall consist of multiple characterized aluminum air intake vanes on the suction side for combustion air regulation. The combustion air fan shall be statically and dynamically balanced. Air louvers shall be controlled by a dedicated servo drive repeatable to 0.2 of an angular degree. Air intake shall include sound attenuating material.

5. Burner shall incorporate a stainless steel alloy flame tube. The stainless steel alloy diffuser assembly Flame tube and diffuser assembly shall have a temperature rating of greater than 1470F.  The burner diffuser, ignition electrodes, mixing assembly, and all serviceable components shall be accessible without need for burner removal.

6. Burner gas butterfly valve shall be integral to the burner allowing the gas train to be connected to the left of the right of the burner and be controlled by a dedicated servo drive repeated to 0.2 of an angular degree.

7. In addition to the suction side air regulation, the combustion air shall be adjustable to suit the firing rate for the application. This shall be by means of an adjustable flame tube to diffuser position, and will change the pressure drop across the diffuser to provide optimal mixing pressure in accordance with the required maximum firing rate.

8. The burner shall incorporate an internal shut off devise to prevent oil drip and seal the nozzle assembly to prevent evaporation and carbonization of the nozzle internals or nozzle tip when operating on gas.
9. Oil atomization shall be by mechanical means. The mixing case assembly shall incorporate flexible stainless braided oil hoses to allow removal of the entire mixing case for service.

10. The entire fuel air ratio control system shall be free of linkages with each control component being individually controlled by dedicated servo drives programmable via flame safeguard keypad.

11. All functions including burner history, commissioned values, operating parameters and pressure temperature settings shall be accessible/adjustable without the need for laptop computer or other special tools.

12. There shall be four levels of password protection and both the flame safeguard programming pad and the main module shall hold the programmed data with capability of uploading/downloading from one to the other should either module be damaged.

13. Burner fuel air ratio shall be controlled by individual servomotors controlling suction side air, pressure side air, gas flow control valve and oil flow control valve. A common mod motor and linkages for the combustion air, gas valve and fuel valve will not be accepted.

14. Burner fuel air ratio shall be infinitely adjustable throughout the entire firing range with separate and independent programmable curves for each fuel via the Weishaupt W-FM flame safeguard programming pad.

15. The burner oil pump shall be engaged/disengaged automatically when fuels are changed via an electromagnetic clutch assembly to eliminate pump wear when firing gas.

16. Automatic ignition of the main fuel (natural gas or #2 fuel oil) shall be via natural gas pilot line which will cut off after main flame has been established. Pilot gas train shall include shutoff cock, pilot pressure regulator and dual pilot solenoid valves.(on burners greater than 5,000,000 btu/hr only)
17. Gas firing accessories.

a. Main gas shutoff valve with pilot line connection.

b. Main gas pressure regulator with vent. Installing contractor shall extend vent outside the building.

c. Dual high gas pressure switches with vents. Installing contractor shall extend vent outside the building.

d. Low gas pressure switches with vents. Installing contractor shall extend vent outside the building.

e. Dual main gas shutoff valve with integral pressure regulator and automatic valve proving control.

f. Leakage test cock.

g. Factory mounted metering gas flow control valve.

h. Pressure gauge with gauge cock for burner manifold pressure.

i. Gas train components sized for a supply pressure of   5   psi 

j. Vents from the main pilot gas pressure regulators, and the high and low gas extend vent outside the building and terminating with insect cap in an area where vented gas cannot be drawn into the building.

k. Where the specifications exceed the requirements of the code and insurance requirements, the specifications shall be followed without exception.

l. Natural gas valve train shall be manufactured by Siemens and supplied by the burner manufacturer. No substitutions will be accepted.

m. Gas train components shall be factory assembled and tested by manufacturer.

n. Vents from the main pilot gas pressure regulators and the high and low gas pressure switches shall be connected into vent lines as shown on the drawings and piped outdoors terminating with insect cap in an area where vented gas cannot be drawn into the building.

D. Fuel oil firing accessories shall include the following:

1. Integral fuel oil pump with magnetic clutch assembly.

2. Dual fuel oil supply valves.

3. Fuel oil regulator.

4. Fuel oil nozzle assembly with regulating nozzle.

5. Low fuel oil pressure switch.

6. Fuel oil vacuum gauge with gauge cock.

7. Fuel oil nozzle pressure gauge with gauge cock.

8. Fuel oil supply pressure gauge with gauge cock.

9. Direct spark ignition (Emergency backup).

10. Air/gas separator (shipped loose for field installation by contractor).

11. Pressure reducing valve (shipped loose for field installation by contractor).

E. Burner control system shall provide solid-state flame safeguard protection, pre and post purge, low fire start and modulated firing rate, 2 to 4 second shutdown on flame failure, and 10 second safety lockout. The air inlet damper shall close after each firing cycle to minimize standby loss during the “OFF” periods. All controls shall be wired for 120 volt operation. The flame safeguard system shall be as manufactured by Siemens Inc. using a programming solid state control with keyboard display module and ultra-vision flame detector together with the appropriate auxiliary equipment. The burner control shall communicate with the burner supplied HMI (Human Machine Interface) via ModBus. Burner supplied HMI shall be capable of communication with Building Automation System (BAS) via BACnet.

F. The remote mount burner NEMA 1 control panel will be field mounted and wired by the contractor as noted on the contract drawings. The burner controls shall include Weishaupt flame safeguard control, W-FM200” HMI, control transformer, signal lights, manual firing rate control, and flame failure alarm circuit. Burner motor, burner motor starter, interlocks, ignition equipment, and flame detector shall be factory wired to the control cabinet terminal strip.

G. The panel mounted HMI shall provide boiler data communications interface, monitoring and control of the new boiler burner, to provide complete system control and real time status. System parameters, setpoints and status shall be adjusted and visually monitored via a color touchscreen.

H. To conform to A.S.M.E. CSD-1 Section CE-110 each panel shall include an integral disconnect switch. The disconnect switch shall be capable of being locked in the open position so that the boiler can be disconnected from all sources of potential. All required 3-phase fuse blocks along with a control power transformer with primary and secondary fuses shall be integral to the panel. The control panel shall be arranged for a single point 230/3/60 power connection.

I. Each burner control panel shall include control transformer, fuses, signal lights and control switches. The signal lights shall be for: Flame Failure, Call for Heat, Burner Gas On, Burner Oil On, Pilot, High Water, Low Water, Burner Limits Compete and High Boiler Pressure.
J. The boiler/burner controls shall be interlocked with the combustion air damper/system and emergency shutdown switches.
































































































































































2.5
PACKAGE BOILER FEED UNIT

A.
Description:  Packaged boiler feed unit, capacity matched to boiler indicated.

1.
ASME code steel receiver rated for 50 psig, mounted on steel support stand. 

2.
Magnesium anode.  

3.
Makeup water feeder, multi-stage centrifugal feed pumps with shaft seals suitable for 220 deg. F.

4.
Non-slam check valve on each pump discharge.  

5.
Pressure gauges.

6.
Water gauge set.

7.
Thermometer.

8.
NEMA 1 control panel mounted on receiver and including fused disconnects with external handles, magnetic starters with three leg overload protection, running lights, motor control switches, low water make-up failure alarm with silencing switch, elapsed time meters for each pump, and all necessary components required for only one power connection.  

9.
Entire feed system shall be prefabricated on structural steel stand with interconnected piping, valves and wiring completely tested and certified prior to shipment.  

C.
Tank Capacity:  Minimum [as indicated.]
D.
Boiler Feed Water Pumps:  Capacity and number as indicated.  Operate pumps from the boiler automatic pump controls.  Kewaunee, ITT Domestic, Skidmore, Aurora, Dunham-Bush, Boiler Feed system, Inc., or accepted substitute.




























































2.6
BOILER BREECHING

A.
All welded air-tight construction of 10 gauge black iron, reinforced with 1-1/2" x 1-1/2" x 1/8" angle as required.  Provide cleanout at each direction change.  Sectionalize as indicated.  Insulate per Section 15250 / 230700.

2.7
STEEL STACK

A.
Fabricate stack as detailed on Drawings of minimum 10 gauge steel, air tight, all welded construction.  Support stack free of boiler.  Apply one coat of primer and two finish coats of heat resisting graphite base paint, color as directed by Engineer, with the last coat being applied after erection.  Apply paint in strict accordance with manufacturer's directions.



2.8
ALL FUEL STACK

A.
Factory manufactured, UL listed for category III positive pressurized non-condensing operation, sectional, double wall, dual fuel natural gas/diesel no. 2 chimney.  Aluminized steel outer jacket and Type 316 stainless steel inner liner.  Provide with all necessary accessories including fittings, handing and wall support brackets, roof penetration thimble, exit cone or top ring, drain tee, storm collar and joint sealers as recommended by the manufacturer.  Selkirk PS, Metalbestos "PS," Metal-Fab "PIC," Van Packer model "DW" or accepted substitute.  Paint all exposed portions of the stack with Rust-Oleum "Rust-O-Crylic TM" or accepted substitute.

2.9
MOTORIZED VENT DAMPERS

A.
Provide a motorized damper to consist of damper housing, damper blade, Honeywell motor, cam switches, rotor shaft relays, temperature switch and 24 volt transformer.  

B.
Materials of construction shall include a 14 gauge aluminized steel housing with flanged or tapered ends, as required, 14 gauge aluminized steel damper blade with 98% closure; 1/2" steel damper rod with bronze bearings and position indicator; 18 gauge nickel chromed steel control housing to include wiring terminal, micro switches and relays.

C.
Damper shall assume a fully open position on a call for heat and shall be interlocked by cam switches and relays to burner controls to prevent burner firing unless damper is in full open position.  A heat sensor shall prevent the damper from closing until a safe flue gas temperature exists.  Damper shall act as an overdraft control sensing furnace pressure.

D.
Wiring shall be complete with control connections to the boiler burner requiring a single field power connection only.

E.
Factory Mutual approved and listed vent damper.  Energy Vent Model EVT, or equivalent Ameri-Therm and Flair Manufacturing.















2.10
BACKFLOW PREVENTOR

A.
Where indicated on the Drawings and on all boiler/chiller make-up water, install a reduced pressure backflow preventor complete with shutoff valves, two separate check valves, differential relief valve and test cocks.  The unit shall be approved by USC Foundation for Cross Connection control, State Health Officials and serving utilities.  Units 2" and smaller shall have bronze bodies, units 2-1/2" and larger shall have cast iron bodies with bronze trim.

2.11
STEAM AND BOILER EQUIPMENT

A.
Duplex Condensate Return Unit With Receiver:  Size, discharge pressure and capacity as shown on Drawings.  Bronze fitted pumps designed for 200º F water service.  Cast iron or 3/16" steel receiver on single base with pumps.  Control pump operation with float switch on receiver through automatic alternator with override feature to permit operation of both pumps if load required.  Provide magnetic starters with motor overload protection, control circuit transformer and "manual-off-auto" switch for each pump prewired at factory needing only a single power connection to be operable.  Dunham-Bush, Paco, Chicago, Federal, Weinman, Hoffman, Skidmore, Weil, accepted substitute.
B.
15 Psig Steam Safety Valve:  ASME approved and of number and size required by ASME Code.  Where valve is mounted more than six feet above floor or testing lever is otherwise inaccessible, provide operating chain or cable with handle from testing level to an accessible point six feet above the floor.  Support cable clear of any insulation.  Install Grinnell No. 1538 drip pan elbow on safety valve outlet.  Pipe discharge through roof two pipe sizes larger than safety valve outlet.  Support all piping free of safety valve and provide unions or flanges to allow removal of safety valve without disturbing drip pan elbow.

C.
Package Boiler Feed Unit:  Heavy steel receiver mounted on steel support stand; magnesium anode; makeup water feeder, multi-stage centrifugal feed pump suitable for 200 deg. F; non-slam check valve on pump discharge; pressure gauges; water gauge set; thermometer; NEMA 1 control panel mounted on receiver and including fused disconnects with external handles, magnetic starters with three leg overload protection, running lights, motor control switches, and all necessary components required for only one power connection.  Entire feed system shall be prefabricated on structural steel stand with interconnected piping and wiring completely tested and certified prior to shipment.  Tank capacity, pumping rate, discharge head and motor horsepower as shown on Drawings.  Pumps shall operate from the boiler automatic pump controls.  Kewaunee, Hoffman, Boiler Feed System, Inc., or accepted substitute.  Provide for future alternator in control cabinet and future second pump tank toppings.
D.
Boiler Feed Pumps:  Centrifugal bronze impeller and bronze fitted pump designed for water temperatures up to 190 deg. F.  Ball bearing dripproof motor.  Magnetic starter control in common enclosure with "Manual-Off-Auto" selector switch mounted on panel near feed pump, activated by water level controller on boiler.  Capacity to match boiler capacity.  Provide spring loaded check valve set at 10 psi on discharge of each pump.  Paco, Federal, Hoffman, Weinman, Skidmore, Aurora, Kewaunee, Weil, or approved substitute.

2.12
LEAD-LAG BOILER SEQUENCING CONTROL SYSTEM

A.
Provide header mounted, two (2) operating limit controls, Honeywell L4008 A (hot water) and one (1) dual potentiometer modulating control, Honeywell T915D (hot water).  Provide a selector switch for lead boiler selection and mounted and wired in boiler number one entrance box.

B.
Provide a transfer switch to switch from boiler to the above header controls and their operating and high limit controls shall be retained on each boiler.

C.
The header mounted controls shall be labeled as follows:

1.
HOLC No.1 - Header operating limit control No. 1 - Denotes lead operating control.

2.
HOLC No. 2 - Header operating limit control No. 2 - Denotes lag operating control.

3.
HMC - Header modulating control

D.
Although specific control setpoints are not listed below, the header controls shall be set as follows:

1.
HOLC No. 1 set to cut in before HOLC No. 2.

2.
HOLC No. 2 set to cut out before HOLC No. 1.

3.
The individual boiler mounted operating limit controls shall be set to cut out after and cut in before HOLC No. 1.

4.
The high fire setting of the HMC must be set lower than the cut out setting of HOLC No. 2.

E.
Operation:  On the first "call for heat" the lead boiler will come on line at low fire.  If system demand is greater than the output of the lead boiler at low fire, the lead boiler will modulate to high fire.  If at high fire the lead boiler cannot satisfy or maintain system demand, the lag boiler will be added to the line at low fire.  Upon establishment of main flame the lag boiler will immediately modulate to high fire.  Both boilers will then modulate in unison and equally share the load.  As system demand decreases, both boilers will modulate in unison to low fire.  When the output of both boilers in low fire is in excess of demand, the lag boiler will shut off.  The lead boiler will then modulate in accordance with system demand and shut off when the demand is satisfied.

2.13
BOILER FEEDWATER PUMP CONTROLLER

A.
Provide one automatic electronic voltage regulator on the boiler feedwater pump indicated on the Drawings.  This device shall adjust voltage to the motor depending upon the motor load to conserve energy.  Nordic ES-3.

2.14
MODULATING BOILER FEEDWATER REGULATOR

A.
General:  The feedwater regulator controls, valves, connecting piping and fittings shall be suitable for the design pressure, operating pressure and capacity of steam generating boiler and shall be compatible with the deaerator.

B.
Minimum Accessories:  

1.
The following listed feedwater regulator equipment shall be factory-mounted and integrally piped.

2.
Pneumatic controller of the water column type, providing a proportional output pressure signal.  The controller shall have a calibrated, adjustable dial for throttling band and level position.

3.
Feedwater control valve of the diaphragm-actuated, modulating type, with stainless steel trim and Teflon packing.  The valve shall be of the single-seated design, rated for tight shut-off, and have an equal percentage flow characteristic.  The valve shall have external valve stem position indication, and shall be of the reverse-acting type, i.e., spring-closed, opening upon an increased air pressure signal.

4.
Feedwater stop valve of the globe type, with stainless steel or Stellite disc and seat.

5.
Feedwater check valve of the "Y" pattern type.

6.
Feedwater regulator three-valve bypass piping assembly.  Two valves shall be provided for isolation of the feedwater control valve, and one additional valve of the globe type for manual control of the feedwater flow.

C.
Manufacturers:  Bert Farnes Company, Fisher, or accepted substitute.




























2.15
CATWALKS, GRATINGS AND LADDERS

A.
For boilers and auxiliaries as indicated and as required.  7 pound Grate-X, USG expanded metal grating, or accepted substitute.  Construct all railings of 1-1/4" minimum standard steel pipe with malleable iron railing fittings, separable as required for service.  Fabricate ladders of 2" x 1/2" steel flatbar sides spaced not less than 16" apart with 3/4" solid round or square rungs penetrating sides not more than 12" c/c and welded in place.

PART 3 - EXECUTION

3.1
BOILER INSTALLATION

A.
Install boiler in accordance with the manufacturer's recommendations, including wiring refractory lining and insulation.

C.
Install new operating and limit controls for each boiler.

D.
Make all necessary burner adjustments and instruct the Owner's representatives on the new burner operation and maintenance.

E.
Install with boiler emergency shut-off switch at entrance to boiler room.  Switch to disable line voltage to unit.  Switch to be lockable type, Square D XALK 194 or equal.  Coordinate with Division 16.

F.
Obtain certification of inspection from the State Boiler Inspector at completion and turn the certificate over to the Owner.

3.2
PIPING INSTALLATION

A.
Refer to applicable Sections for Piping, Valves, Insulation, Painting, etc.

3.3
EQUIPMENT INSTALLATION

A.
Heating Equipment Installation and Arrangement:  Install and arrange as shown on the Drawings.  Comply with manufacturer's recommendations for installation connections and start-up.

B.
Lubrication:  Lubricate all moving and rotating parts in accordance with the manufacturer's recommendations prior to start-up.

3.4
STACK

A.
Stack shall be provided with all necessary accessories including fittings, hanging and wall support brackets, roof penetration thimble, exit cone or top ring, drain tee, storm collar and joint sealers as recommended by the manufacturer.  Paint all exposed portions of the stack with rust inhibiting paint.

B.
For condensing boiler installations, operate boiler for a minimum of 1 hour.  If any leaking of the flue is noted, replace the gasketed fitting at the joint at no cost to the owner.

3.5
BOILER CLEANING


A.
Steam Boiler Cleaning:  Prior to putting heating system into operation boil out boiler thoroughly with sodium based product especially formulated for this purpose for a period of not less than 4 hours.  Use at a rate recommended by the chemical manufacturer.  Install temporary surface blow-down connection and use not less than three times during and once at conclusion of cleaning period.  Do not drain boiler until oil traces disappear from blowdown.  Drain solution at completion of boil-out and blowdown and rinse twice.

B.
Refer to Section 23 22 00 for cleaning the rest of the heating system.

3.6
TEST

A.
Refer to Section 23 22 00 for general test requirements and test boiler to [60] psig hydrostatic.  Test tanks and other equipment to 1.5 times their operating pressures.







3.7
CATWALKS, GRATINGS AND LADDERS

A.
For boilers and auxiliaries as indicated and as required.  Where dimensions are not indicated, follow boiler manufacturer's recommendations.  Take field measurements; submit detailed drawings and obtain approval before fabrication.  Do not use any part of boilers or breeching as support for catwalks and ladders.  Fabricate catwalks and platforms for a uniformly distributed live load of 125 pounds per square foot.  Fasten to supporting channels with floor flanges.  Where protective chain is indicated, provide with spring latch and catch at one end.

3.8
CHEMICAL TREATMENT

A.
Test water and provide proper chemicals sufficient for system initial fill after acceptance of project.  Furnish to Owner list of chemicals recommended, anticipated usage, present costs and name of local distributors where chemicals are available.

3.9
EQUIPMENT START-UP

A.
Employ a full-time, factory trained service technician to provide start-up, balancing and owner operating and maintenance instruction for a period not to exceed two (2) consecutive days.  In addition, provide one (1) year manufacturer's warranty service from date of start-up for beneficial use.  A start-up report is to be provided to Owner no more than 2 weeks after start-up.

END OF SECTION

