SERIES 4S FORCED DRAFT 

PACKAGED SCOTCH BOILER
SUGGESTED SPECIFICATION
Specifier Note:  to use as a project specification;

A. Insert the appropriate information from the selections provided in “[ ]”.

B. Delete the items in parentheses or marked "►" which are not applicable to the project requirements. 

C. Insert, where applicable, optional non-standard features desired.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

ASME Compliance:  Fabricate and label boilers to comply with ([Section IV] [Section I] for steam boiler pressure designs above 15 psig) of the ASME Boiler and Pressure Vessel Code and shall be registered with the National Board of Pressure Vessel Inspectors

ASHRAE/IESNA 90.1 Compliance:  Boilers shall have minimum efficiency according to "Gas and Oil Fired Boilers - Minimum Efficiency Requirements."

UL Compliance:  Test Boilers for compliance with ([UL 795, "Commercial-Industrial Gas Heating Equipment."] for forced draft gas burners, [UL 726, "Oil-Fired Boiler Assemblies."] for forced draft oil burners, [UL 726, "Oil-Fired Boiler Assemblies" and UL 795, "Commercial-Industrial Gas Heating Equipment."] for forced draft combination gas/oil burners)  Boilers shall be listed and labeled by a testing agency acceptable to authorities having jurisdiction.

BOILER:

Description:  Factory-fabricated, -assembled, and -tested, horizontal, fire-tube boilers with heat exchanger sealed pressure tight, built on a steel base; including insulated jacket, flue-gas vent, water supply and return connections, and controls.

Pressure Vessel Design:  Straight, steel tubes rolled and flared into steel headers.  Four passes with wet-back design.  Minimum heat-exchanger surface measured on the fireside shall be 5 sq. ft./bhp. Include the following accessories:

· Handholes for water-side inspections.

· Lifting lugs on top of boiler.

· Minimum NPS 1 hose-end drain valves at shell low point.  
· Built-in air separator.
· Accessible drain and blowdown tappings, both high and low, for surface and mud removal. (Steam Boilers Only)
· Tappings for steam supply, makeup, level controls, and chemical treatment. (Steam Boilers Only)
Front and Rear Doors:

· Hinged front and rear smokebox doors, sealed with heat-resistant gaskets and fastened with lugs and cap screws.

· Designed so tube sheets and flues are fully accessible for inspection or cleaning when doors are open.

· Include observation ports in doors at both ends of boiler for inspection of flame conditions.

· Door insulation shall be accessible for inspection and maintenance.

Casing:

· Insulation:  Minimum 2 inch thick, mineral-fiber insulation surrounding the boiler shell.

· Flue Connection:  Flange at top, front of boiler.

· Jacket:  Sheet metal, with screw-fastened closures and hard enamel protective finish.

· Control Compartment Enclosure:  NEMA 250, Type ([1] is standard, [Insert type]).

· Mounting base to secure boiler to concrete base.

      Locking Quadrant Damper.

BURNER (Forced-draft gas burners):

Burner:  Welded construction with multivane, stainless-steel, flame-retention diffuser for ([natural]    [propane]) gas.

Blower:  Forward-curved centrifugal fan integral to burner, directly driven by motor; with adjustable, dual-blade damper assembly and locking quadrant to set air-fuel ratio.

· Motor(s):  Comply with requirements specified in [Insert section].

Gas Train:  Control devices and ([on-off] [low-high-off] [low-high-low] [modulating]) control sequence shall comply with requirements in ([UL] [ASME CSD-1] [FM] [GEGAP (formerly IRI)]).

Pilot:  Interrupted-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shutoff with electronic supervision of burner flame.

· Flue-Gas Recirculation:  Burner connections shall be equipped for recirculating flue gas.

· Maximum Oxides of Nitrogen Emissions:  ([30] or [Insert Value]) ppm.

BURNER (Forced-draft pressure-atomized oil burners):

Burner:  Welded construction with multilane, stainless-steel, flame-retention diffuser for fuel oil.

Blower:  Forward-curved centrifugal fan integral to burner, directly driven by motor; with adjustable, dual-blade damper assembly and locking quadrant to set air-fuel ratio.

· Motor(s):  Comply with requirements specified in (List Section).

Oil Supply:  Control devices and ([on-off] [low-high-off] [low-high-low] [modulating]) control sequence shall comply with requirements in ([UL] [ASME CSD-1] [FM] [GEGAP (formerly IRI)]).

· Oil Pump:  Two-stage, gear-type oil pump shall be ([integral and direct driven by the burner motor] [a separate unit mounted on boiler base with direct drive motor] [a separate unit mounted by the installer in a convenient location to the burner]) and be capable of producing 300 psig discharge pressure and 15 inch Hg vacuum.

· Oil Piping Specialties:

1. Suction-line, manual, gate valve.

2. Removable-mesh oil strainer.

3. 0- to 30 inch Hg vacuum; 0- to 30-psig vacuum-pressure gauge.

4. 0- to 300-psig oil-nozzle pressure gauge.

5. Nozzle-line, solenoid-safety-shutoff oil valve.

Pilot:  Interrupted-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shut-off solenoid with ([cadmium sulfide] [UV scanner]) flame-safety control.

BURNER (Forced draft combination gas/pressure-atomized oil burners):
Burner:  Welded construction with multivane, stainless-steel, flame-retention diffuser for ([natural]    [propane]) gas.

Blower:  Forward-curved centrifugal fan integral to burner, directly driven by motor; with adjustable, dual-blade damper assembly and locking quadrant to set air-fuel ratio.

· Motor(s):  Comply with requirements specified in (List Section).

Oil Supply:  Control devices and ([on-off] [low-high-off] [low-high-low] [modulating]) control sequence shall comply with requirements in ([UL] [ASME CSD-1] [FM] [GEGAP (formerly IRI)]).

· Oil Pump:  Two-stage, gear-type oil pump shall be ([integral and direct driven by the burner motor] [a separate unit mounted on boiler base with direct drive motor] [a separate unit mounted by the installer in a convenient location to the burner]) and be capable of producing 300 psig discharge pressure and 15 inch Hg vacuum.

· Oil Piping Specialties:

6. Suction-line, manual, gate valve.

7. Removable-mesh oil strainer.

8. 0- to 30 inch Hg vacuum; 0- to 30-psig vacuum-pressure gauge.

9. 0- to 300-psig oil-nozzle pressure gauge.  Nozzle-line, solenoid-safety-shutoff oil valve.

Gas Train:  Control devices and ([on-off] [low-high-off] [low-high-low] [modulating]) control sequence shall comply with requirements in ([UL] [ASME CSD-1] [FM] [GEGAP (formerly IRI)]).

Gas Pilot:  Interrupted-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shutoff with electronic supervision of burner flame.

Oil Pilot:  Interrupted-electric-spark pilot ignition with 100 percent main-valve and pilot-safety shutoff solenoid with ([cadmium sulfide] [UV scanner]) flame-safety control.

· Flue-Gas Recirculation:  Burner connections shall be equipped for recirculating flue gas.

· Maximum Oxides of Nitrogen Emissions for ([natural] [propane]) gas:  ([30] or Insert Value) ppm.

TRIM (Hot Water Boilers):

Include devices sized to comply with ANSI B31.9, “ Building Services Piping “.
Aquastat Controllers:  Operating [, firing rate,] and high limit.

Safety Relief Valve(s):  ASME rated.

Pressure / Temperature Gauge:  Minimum 3 ½ inch diameter, combination water-pressure and -temperature gauge.  Gauge shall have operating-pressure and -temperature ranges so normal operating range is about 50 percent of full range. (Models 4S-100 and 4S-125)
Pressure and Temperature Gauges:  Minimum 5-inch diameter temperature gauge and minimum 6-inch combination water-pressure and -altitude gauge.  Gauges shall have operating-pressure and -temperature ranges so normal operating range is about 50 percent of full range. (Models 4S-150 thru 4S-800)
Boiler Air Vent:  Manual. 
Drain Valve:  Minimum NPS 3/4 hose-end gate valve.

CONTROLS (Hot Water Boilers):

Boiler operating controls shall include the following devices and features:

· Control transformer.

· Set-Point Adjust:  Set points shall be adjustable.
· Sequence of Operation:  Electric, factory-fabricated and field-installed panel to control burner firing rate to maintain space temperature in response to thermostat with heat anticipator located in heated space. 
· Sequence of Operation:  Electric, factory-fabricated and field-installed panel to control burner firing rate to reset supply-water temperature inversely with outside-air temperature.  At [Insert temperature] outside-air temperature, set supply-water temperature at ([Insert temperature] Minimum 160 °F). 
· (Include as subparagraph with ‘Sequence of Operation’, if applicable) Include automatic, alternating-firing sequence for multiple boilers to ensure maximum system efficiency throughout the load range and to provide equal runtime for boilers.

Burner Operating Controls:  To maintain safe operating conditions, burner safety controls limit burner operation.

· High Cutoff:  Manual reset stops burner if operating conditions rise above maximum boiler design temperature.

· Low-Water Cutoff Switch:  Electronic probe shall prevent burner operation on low water.  Cutoff switch shall be manual-reset type.

· Audible Alarm:  Factory mounted on control panel with silence switch; shall sound alarm for above conditions.

► Building Management System Interface:  Factory-install hardware and software to enable building   management system to monitor, control, and display boiler status and alarms.

· Hardwired Points (If interface with building management system is through hardwired points and minimal interface is required):

· Monitoring:  On/off status, ([common trouble alarm] [low water level alarm] [Insert other monitoring]).

· Control:  On/off operation, [hot water supply temperature set-point adjustment] [Insert control]).

· A communication interface with building management system shall enable building management system operator to remotely control and monitor the boiler from an operator workstation.  Control features available, and monitoring points displayed, locally at boiler control panel shall be available through building management system. (If extensive interface with building management system is required and is beyond that than can be provided by hardwired points)
TRIM (Steam Boilers):
Include devices sized to comply with ([ANSI B31.1, “Power Piping”] use if boiler design pressure is above 15 psig)  [ANSI B31.9, “ Building Services Piping ”] use if boiler design pressure is 15 psig).
Pressure Controllers:  Operating [, firing rate,] and high limit.

Safety Relief Valve(s):

· Size and Capacity:  As required for equipment according to ASME Boiler and Pressure Vessel Code.

· Description:  Fully enclosed steel spring with adjustable pressure range and positive shutoff; factory set and sealed.

1. Drip-Pan Elbow:  Cast iron and having threaded inlet and outlet with threads complying with ASME B1.20.1.

Pressure Gauge:  Minimum 4 ½ inch diameter.  Gauge shall have normal operating pressure about 50 percent of full range. (Models 4S-100 and 4S-125)
Pressure Gauge:  Minimum 6 inch diameter.  Gauge shall have normal operating pressure about 50 percent of full range. (Models 4S-150 thru 4S-800)
Water Column:  Minimum 9-½ inch glass gauge with shutoff cocks.

Drain Valves:  Minimum NPS 3/4 or nozzle size with hose-end connection.

Blowdown Valves:  Factory-installed bottom and surface, slow-acting blowdown valves same size as boiler nozzle.  ([Blowdown valves shall be combination of slow and quick acting as required by ANSI B31.1.] add this if the boiler design pressure is above 15 psig.)

Stop Valves:  Boiler inlets and outlets, except safety relief valves or preheater inlet and outlet, shall be equipped with stop valve in an accessible location as near as practical to boiler nozzle and same size or larger than nozzle.  Valves larger than NPS 2 shall have rising stem.

► Stop-Check Valves:  Factory-installed, stop-check valve and stop valve for field installation at boiler outlet with free-blow drain valve for field installation between the two valves and visible when operating stop-check valve. (Add this if boiler design pressure is above 15 psig and supply steam to a common steam header with other boilers).

CONTROLS (Steam Boilers):

Boiler operating controls shall include the following devices and features:

· Control transformer.

· Set-Point Adjust:  Set points shall be adjustable.

· Operating Pressure Control:  Factory wired and mounted to cycle burner. 
· Low-Water Cutoff and Pump Control:  ([Cycle feedwater pump(s)] [Operate feedwater pump(s) continuously and modulate valve]) for makeup water control. 
· Sequence of Operation:  Electric, factory-fabricated and field-installed panel to control burner firing rate to maintain a constant steam pressure.  Maintain pressure set point plus or minus 10 percent. 
· (Include as subparagraph with ‘Sequence of Operation’, if applicable) Include automatic, alternating-firing sequence for multiple boilers to ensure maximum system efficiency throughout the load range and to provide equal runtime for boilers.

Burner Operating Controls:  To maintain safe operating conditions, burner safety controls limit burner operation.

· High Cutoff:  Manual reset stops burner if operating conditions rise above maximum boiler design pressure.

· Low-Water Cutoff Switch:  Float and electronic probe shall prevent burner operation on low water.  Cutoff switch shall be manual-reset type.

· Audible Alarm:  Factory mounted on control panel with silence switch; shall sound alarm for above conditions.

► Building Management System Interface:  Factory-install hardware and software to enable building   management system to monitor, control, and display boiler status and alarms.

· Hardwired Points (If interface with building management system is through hardwired points and minimal interface is required):

· Monitoring:  On/off status, ([common trouble alarm] [low water level alarm] [Insert other monitoring]).

· Control:  On/off operation, ([steam pressure adjustment] [Insert control]).

· A communication interface with building management system shall enable building management system operator to remotely control and monitor the boiler from an operator workstation.  Control features available, and monitoring points displayed, locally at boiler control panel shall be available through building management system. (If extensive interface with building management system is required and is beyond that than can be provided by hardwired points)
ELECTRICAL POWER:

Controllers, Electrical Devices, and Wiring:  Electrical devices and connections are specified in Division 26 Sections. (If single-point field power connection is not applicable)
Single-Point Field Power Connection:  Factory-installed and -wired switches, motor controllers, transformers, and other electrical devices necessary shall provide a single-point field power connection to boiler. (If single-point field power connection is applicable)
· House in NEMA 250, Type ([1] is standard, [Insert type]) enclosure.

· Wiring shall be numbered and color-coded to match wiring diagram.

· Field power interface shall be to ([wire lugs] [fused disconnect switch] [nonfused disconnect switch] [circuit breaker]).

· Provide branch power circuit to each motor and to controls [with a disconnect switch or circuit breaker].

· Provide each motor with overcurrent protection.

CAPACITIES AND CHARACTERISTICS (If Project has more than one type or configuration of boiler, delete this Section and schedule boilers on Drawings).:

Heating Medium:  Hot water.

Design Pressure Rating:  ([30 psig] [125 psig]). 

Safety Relief Valve Setting:  [Insert psig].
Entering-Water Temperature:  [Insert °F]. (Minimum 150 °F)
Leaving-Water Temperature:  [Insert °F]. 

Design Water Flow Rate:  [Insert gpm]. 

Design Pressure Drop:  [Insert psig). 

► Minimum Efficiency:  [Insert value] percent for ([natural] [propane]) gas.

► Minimum Efficiency:  [Insert value] percent for oil.

Number of Passes:  Four.

► Gas Input:  [Insert MBh].
► Oil Input:  [Insert gph].

Output Capacity:  [Insert MBh].
► Tankless Water Heater:

· Design Water Flow:  [Insert gpm].
· Design Pressure Drop:  [Insert psig].
· Entering-Water Temperature:  [Insert °F].
· Leaving-Water Temperature:  [Insert °F].
     Burner Blower:

· Motor Horsepower:  [Insert value].
· RPM:  [Insert value].
    Electrical Characteristics:

· Volts:  ([115] [208] [230] [460] [Insert value]) V.

· Phase:  ([Single] [Three]).

· Hertz:  60.

Heating Medium:  Steam.

Design Pressure Rating:  ([15 psig] [150 psig] [Insert value]).
Safety Relief Valve Setting:  [Insert psig].
Steam Operating Pressure:  [Insert psig]. 

Steam Flow Rate:  [Insert lb/h]. 

► Minimum Efficiency:  [Insert value] percent for ([natural] [propane]) gas.

► Minimum Efficiency:  [Insert value] percent for oil.

Number of Passes:  Four.

► Gas Input:  [Insert MBh].
► Oil Input:  [Insert gph].

Output Capacity:  [Insert MBh].
► Tankless Water Heater:

· Design Water Flow:  [Insert gpm].
· Design Pressure Drop:  [Insert psig].
· Entering-Water Temperature:  [Insert °F].
· Leaving-Water Temperature:  [Insert °F].
     Burner Blower:

· Motor Horsepower:  [Insert value].
· RPM:  [Insert value].
    Electrical Characteristics:

· Volts:  ([115] [208] [230] [460] [Insert value]) V.

· Phase:  ([Single] [Three]).

· Hertz:  60.

SOURCE QUALITY CONTROL:

Test and inspect factory-assembled boilers, before shipping, according to ASME Boiler and Pressure Vessel Code. 

Hydrostatic Test [and Burner]:  Factory perform hydrostatic test[and adjust burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen emissions, and carbon monoxide in flue gas and to achieve combustion efficiency.].








