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Laars Heating Systems Company – Commercial Electric Boiler Model EB
SECTION 235213 - ELECTRIC BOILERS
GENERAL
RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY
Section includes packaged, factory-fabricated and -assembled, electric boiler for generating hot water.
ACTION SUBMITTALS
Product Data: For each type of product, include the following:
Construction details, material descriptions, dimensions, and weights of individual components, profiles, and finishes for boilers.
Rated capacities, operating characteristics, and furnished specialties and accessories.
Temperature and pressure rating, size, and materials of construction for boiler trim components, including piping, fittings, flanges, unions, and valves. Provide valve manufacturer's product data for each valve furnished. For safety valves, include trip and reset settings and flow capacity.
Manufacturer's product data showing size, scale range, and accuracy of thermometers and pressure gages.
Detailed information of controls, including product data with technical performance, operating characteristics, and sequence of operation.
Product data for each motor, including performance, operating characteristics, and materials of construction.
Shop Drawings: For boilers, boiler trim, and accessories.
Include plans, elevations, sections, and attachment details.
Include details of equipment assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
Design calculations and base details, signed and sealed by a qualified professional engineer.
Design Calculations: Calculate requirements for selecting [vibration isolators and] seismic restraints and for designing bases.
Base Details: Detail fabrication, including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.
Include diagrams for power, signal, and control wiring. Differentiate between factory and field installation.
Include piping diagrams of factory-furnished piping that indicate size and each piping component.
INFORMATIONAL SUBMITTALS
Coordination Drawings: Plan and elevation views, drawn to scale, indicating equipment manufacturers' service clearances, structure and base attachment, piping, power, controls, and flues. Each view shows a screened background with the following:
Column grids, beams, columns, and concrete housekeeping pads.
Room layout with walls, floors, and roofs, including each room name and number.
Equipment and products of other trades that are located in vicinity of boilers and are part of final installation, such as lighting, fire-suppression systems, and plumbing systems.
Seismic Qualification Certificates: For boilers, accessories, and components.
Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
Installation instructions.
Source quality-control reports.
Field quality-control reports.
Warranty: Standard warranty, shown below.
Other Informational Submittals:
ASME Stamp Certification and Report: Submit ASME stamp certificate of authorization as required by authorities having jurisdiction, and document hydrostatic testing of piping external to boiler.  For Canadian installations, CSA B51 pressure vessel Canadian Registration Number (CRN).
Startup service reports.
CLOSEOUT SUBMITTALS
Operation and Maintenance Data: For boilers, components, and accessories to include in emergency, operation, and maintenance manuals.
Spare Parts List: Recommended spare parts list with quantity for each.
Touch-up Paint Description: Detailed description of paint used in application of finish coat to allow for procurement of a matching paint.
Instructional Videos: Including those that are prerecorded and those that are recorded during training.
MAINTENANCE MATERIAL SUBMITTALS
Tool kit to include the following:
Special tools required to service boiler components not readily available to Owner service personnel in performing routine maintenance.
Lockable case with hinged cover, marked with large and permanent text to indicate the special purpose of tool kit, such as "Boiler Tool Kit." Text size shall be at least 1 inch (25 mm) high.
A list of each tool furnished. Permanently attach the list to underside of case cover. Text size shall be at least 0.5 inch (13 mm) high.
WARRANTY
Manufacturer’s Warranty: Manufacturer agrees to repair or replace components of boilers that fail in materials or workmanship within specified warranty period.  Where “prorated” is indicated, the boiler manufacturer will cover the indicated percentage of cost of replacement parts.  With “prorated” type, covered cost decreases as age of equipment increases.
Warranty Periods: Limited warranty is effective as of the date of installation, extending only to a boiler that has not been moved from its original installation site.
Boiler Vessel Failure: 5 years.
Components Other Than Heat Exchanger:  1 year.
PRODUCTS
PERFORMANCE REQUIREMENTS
ASME Compliance: Constructed in accordance with ASME Boiler and Pressure Vessel Code, Section IV, and labeled with ASME H-Stamp.  National Board and CRN registration
SCCR: Rated at 100 kA.
ETL: Fully tested using standard UL834 and shall bear the ETL/Intertek mark.
ASME CSD-1: Meets ASME CSD-1 requirements.
ELECTRIC BOILERS
Basis-of-Design Product: Subject to compliance with requirements, provide Laars Heating Systems Company; Commercial Electric Boiler, model EB or comparable product.
Description: Factory-fabricated, -assembled, and -tested boiler.
Boiler Vessel:
ASME “H” Stamp, with National Board and CRN registration.
30 psi (207 kPa) maximum operating pressure (optional 125 psi (861 kPa)).
The vessel shall have a capacity of 40 gallons.
The vessel shall be wrapped with 3” insulation.
The vessel shall be enclosed in a 14-gauge fully enclosed cabinet.
The vessel shall have 3” NPT threaded inlet and outlet nozzles.
The outlet nozzle shall be located on the top of the vessel.
The inlet nozzle shall be located on the left side of the vessel.
Cabinet and Base:
The cabinet and vessel shall be attached to a 10-gauge structural steel base.
The base shall include integral fork pockets for easy maneuvering during installation.
Both base and cabinet shall be painted with powder coated enamel.
The cabinet shall include a full-length hinged door with an included lockable T-handle.
The inside dead front panel shall include an integral door safety interlock switch.
The cabinet shall have a split cover top for easy access to the heating elements.
Electrical and Controls:
The boiler shall be available with the following voltage and kW ratings:
208V three phase: 60, 75, 90, 105, 120, 135, 150, 165, 180 kW.
240V three phase: 60, 75, 90, 105, 120, 135, 150, 165, 180 kW.
480V three phase:  60, 72, 84, 96, 108, 120, 132, 144, 160, 180, 200, 220, 240, 260, 280, 278, 300, 399 kW.
600V three phase: 60, 72, 84, 96, 108, 120, 132, 144, 160, 180, 200, 220, 240, 260, 280, 278, 300, 399 kW.
Immersion heating elements shall be installed in the top of the vessel and threaded into the vessel for easy servicing, without requiring water draw-down.
The heating elements shall be constricted using incoloy sheathing for long service life.
The low-watt density heating elements shall be 30” in length.
Contactors used to operate the heating elements shall be rated for 500,000 cycles.
Each element shall be fused protected with fuses providing a SCCR rating of 100 kA.
Wiring within the main cabinet shall be rated at 75°C or higher.
Aluminum or copper conductors may be used for filed installed power wiring.
The boiler shall include provisions to connect directly to utility load control.
The boiler shall include a dedicated 15A 120V single phase control circuit (general circuit).
The boiler shall include a mounted control enclosure.
The control enclosure shall contain all boiler controls and adjustments.
An operator shall not be required to enter main cabinet for resets or other functions.
The control assembly shall include a digital boiler control with O-LED digital display and keypad for boiler model set-up, water temperature set point adjustment, and alarm fault monitoring.
Boiler digital display shall be visible to operator through the front panel.
The control assembly shall include a sequencer control board for element contactors.
The sequencer shall include provisions for stage rotation.
The boiler shall have stage active indicator lights.
The control shall have outdoor reset with field-configurable parameters.
The control shall be equipped with 0-10VDC configurable for building boiler control.
An optional emergency stop switch shall be accommodated via terminals provided in the boiler.
Boiler Trim:
Safety Relief Valve: 30 psig (207kPa) ASME rated.
Low water cutoff with manual reset.
Auto reset high limit control set to 210°F.
Manual reset high limit set to 220°F.
Pressure & temperature gauge.
Integrated ½” air vent.
3” NPT inlet and outlet water connections.
Supply and return water temperature sensing. 
Options:
125 psi vessel.
BACnet or LonWorks interface.
SOURCE QUALITY CONTROL
Test and inspect factory-assembled boilers, before shipping, in accordance with latest edition of the ASME Boiler and Pressure Vessel Code.
EXECUTION
EXAMINATION
Before boiler installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes and locations, and flue; piping; controls; and electrical connections to verify actual locations, sizes, and other conditions affecting boiler performance, maintenance, and operations.
Boiler locations indicated on Drawings are approximate. Determine exact locations before roughing-in for flue, piping, controls, and electrical connections.
Examine areas where boilers will be installed for suitable conditions.
Proceed with installation only after unsatisfactory conditions have been corrected.
BOILER INSTALLATION
Install boilers on cast-in-place concrete equipment base(s). Comply with requirements for equipment bases and foundations specified in Section 033000 "Cast-in-Place Concrete."
Assemble and install boiler trim, components, and accessories that are not factory installed.
Install control and electrical devices furnished with boiler that are not factory mounted.
Install control and power wiring to field-mounted control and electrical devices furnished with boiler that are not factory installed.
Perform boil-out and cleaning procedures according to manufacturer's written instructions after completion of hydrostatic testing and before performing other field tests. Following boil-out and cleaning procedures, boiler shall be washed and flushed until water leaving boiler is clear.
PIPING CONNECTIONS
Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
Where installing piping adjacent to boiler(s), allow space for service and maintenance.
Connect gas piping to boiler gas-train inlet with dirt leg, shutoff valve, and union or flange. Piping shall be at least full size of gas-train connection. Provide a reducer if required.
Connect hot-water piping to supply- and return-boiler connections with shutoff valve and union or flange at each connection.
Install piping from safety relief valves to nearest floor drain.
Install piping from safety valves and drip-pan elbows. Extend piping from safety valves and terminate to vent outdoors, where required by local jurisdiction. Extend piping from drip-pan elbow drain to nearest floor drain.
Install piping from equipment drain connection to nearest floor drain. Piping shall be at least full size of connection. Provide an isolation valve if required.
Hot equipment drains connected to sanitary drainage system shall be cooled before discharging into the system if required to comply with more stringent of governing code requirements and requirements indicated.
Provide a temperature-controlled non-potable domestic cold water source to cool hot equipment drains to deliver a discharge temperature that meets the requirements of the installation.
ELECTRICAL POWER CONNECTIONS
Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
Ground equipment according to Section 260526 "Grounding and Bonding for Electrical Systems."
CONTROLS CONNECTIONS
Install control and electrical power wiring to field-mounted control devices.
Connect control wiring between boilers and other equipment to interlock operation as required, to provide a complete and functioning system.
When external control is used, connect control wiring between boiler control interface and external control system. Comply with applicable requirements in Section 230923 “Direct Digital Control (DDC) System for HVAC” and Section 260523 “Control-Voltage Electrical Power Cables.”
FIELD QUALITY CONTROL
Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
Perform the following tests and inspections:
Perform installation and startup checks according to manufacturer's written instructions.
Hydrostatic Leak Test: Repair leaks and retest until no leaks exist.
Operational Test: Start units to confirm proper motor rotation and unit operation. Adjust air-fuel ratio and combustion.
Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.
Check and adjust initial operating set points and high- and low-limit safety set points of water level, and water temperature.
Set field-adjustable switches and circuit-breaker trip ranges as indicated.
Boiler will be considered defective if it does not pass tests and inspections.
Prepare test and inspection reports.
Occupancy Adjustments: When requested within 2 months of date of Substantial Completion, provide on-site assistance in adjusting the system to suit actual occupied conditions. Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.
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