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SECTION 23 52 33 – hot water boilers
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.

1.02 SUMMARY 
A. Perform all Work required to provide packaged [gas] [oil] -fired, Lo NOx hot water boiler with Lo NOx burner, trim, and accessories for generating hot water.  The boiler shall operate with DDC microprocessor-based controls that comply with ANSI/ASHRAE Standard 135, and shall include documents and supplementary items necessary to ensure proper installation and operation.    
B. Comply with the Lo NOx emission standards for the St. Louis area set forth or latest issue for boilers with a maximum heat input greater than two (2) MMBtu/hr. Coordinate under the Equipment Procurement Program for BJC.
1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references and where noted within this Section: 
1. ANSI/ASME Boilers and Pressure Vessel Code, Section VIII, Division 1 Design and Fabrication of Pressure Vessels. 
2. ASME SEC IV ‑ Boiler and Pressure Vessels Code ‑ Rules for Construction of Heating Boilers.

3. Comply with orders and provisions of Boiler Laws and Rules.
4. Local Municipal Codes are applicable to the design and installation of boiler.

5. Comply with F.M. Global standards and requirements.
6. ANSI Z21.13 ‑ Gas‑Fired Low‑Pressure Steam and Hot Water Boilers.

7. Clean Air Act Amendments (Title’s I and IV).

1.04 QUALITY ASSURANCE 
A. 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.

B. For boilers that operate at more than 15 psig (104 kPa):
1. Conform with ASHRAE, MBtu or Mbh, intended to mean 1000 Btu and 1000 Btu/hr, and MM, will indicate 1,000,000 or 106.
C. ASHRAE/IESNA 90.1 Compliance:  Condensing boilers shall have a minimum efficiency in accordance with ASHRAE Standard 90.1, Table 6.2.1F.

D. UL Compliance:  Test condensing boilers in accordance with UL 726, “Oil-Fired Boiler Assemblies.”
E. UL Compliance:  Test condensing boilers in accordance with UL 795, “Commercial-Industrial Gas Heating Equipment” or ANSI Z21.13/CSA 4.9.
F. The manufacturer shall test and inspect factory-assembled boilers, before shipping, in accordance with ASME Boiler and Pressure Vessel Code:  Section IV.

G. Burner and Hydrostatic Test:  The manufacturer shall factory adjust the burner to eliminate excess oxygen, carbon dioxide, oxides of nitrogen, and carbon monoxide in flue gas and set to achieve rated combustion efficiency; perform hydrostatic test.  Boiler shall be factory hydrostatically tested.

H. Owner shall be allowed access to observe first-hand the quality control testing of condensing or cast-iron boilers.  Owner shall be notified 14 calendar days in advance of testing.

1.05 SUBMITTALS 
A. Product Data:
1. Shop Drawings shall indicate size, profiles, and dimensional requirements of condensing boilers and shall be based on the specific system indicated.  

2. Include component sizes, capacities, rough-in requirements, service sizes and electrical connection requirements for boilers, boiler trim, and accessories.  Include plans, elevations, sections, and details.
B. Record Documents: 
1. Submit Shop Drawings and product data with component sizes, capacities, rough-in requirements, service sizes and electrical connection requirements for boilers, boiler trim, and accessories.  Include plans, elevations, sections, details, and attachments to other Work.  Shop Drawings shall be signed and sealed by a qualified registered professional engineer.

2. Vibration Isolation Base Details:  Detail fabrication including anchorages and attachments to structure and to supported equipment.  Include auxiliary motor slides and rails, and base weights.

3. Wiring Diagrams:  Detail power, signal, and control wiring.

4. Submit detail of gas train with all components clearly identified.
C. Operation and Maintenance Data: 
1. Operation and maintenance data to include Operating and Maintenance Manuals.
D. Provide the following documents to be delivered to the Owner upon completion of Work.

1. Test Reports:

a. Factory Test.
b. Performance Test.
2. Certificates and Permits:
a. ASME “A” Stamp Certification and Report:  Submit “A” stamp certificate of authorization, and document hydrostatic testing of piping external to boiler.

b. Start-up service reports.

c. Construction and Operating Permits, as required by state and regulations from Air Pollution Control Authorities.

d. Boiler Operating Permit from State Boiler Inspector.

e. Warranties:  Special warranties specified in this Section.

PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction. 
2.02 manufacturers
A. Follow BJC Equipment Procurement Procedure.
2.03 Hot water boilerS
A. Description:  Factory-fabricated, -assembled, and -tested boiler with heat exchanger sealed pressure-tight, built on a steel base; including insulated jacket; flue-gas vent; combustion-air intake connections; water supply, return, and condensate drain connections; and controls.

B. [If the applicable Boiler capacity and performance data is indicated on the Drawings, then the following blank performance data in the following sub-sections can be excluded from this Specification.]
C. Boiler Characteristics and Capabilities:
1. Heating Medium:  Hot Water.
2. Maximum Design Pressure Rating:  [___psig.]
3. Operating Pressure:  [___psig.]

4. Hot water flow rate:  [___gpm.]
5. Hydraulic head loss through boiler at the above flow rate: [____ft. w.g.]
6. In first subparagraph below, AFUE is not available for commercial boilers rated more than 300,000 Btuh (87.9 kW).  Specify standing or intermittent pilot with minimum AFUE.

7. Minimum Efficiency:  AFUE. 

8. AGA Output Capacity:  [___Mbh.]
D. Boiler Components:
1. Heat Exchanger:  Nonferrous, corrosion-resistant combustion chamber.

2. Pressure Vessel:  Nonferrous (either stainless steel or cast aluminum) construction or carbon steel with welded heads and tube connections.

3. Burner:  Natural gas, forced draft.

a. AGA Input:  [___Mbh.]  

b. Gas Input:  [___SCFH.] 

4. Blower:  Centrifugal fan shall operate during each burner firing sequence and to pre-purge and post-purge the combustion chamber.
a. Motor characteristics such as NEMA designation, temperature rating, service factor, enclosure type, and efficiency are specified in Division 20 Section “Motors.”

b. Minimum Motor Sizes:  [___ Horsepower.]
c. RPM:  [1750] or [3450].

d. Electrical Characteristics:  [120 V, single phase] [480 V, three phase], 60 Hz.

e. Full-Load Amperes:  [___ amperes.]
f. Minimum Circuit Ampacity:  [___amperes.]
g. Maximum Overcurrent Protection:  [___amperes.]
5. Gas Train:  Provide an approved manual shutoff gas valve and pressure regulator.  Include a 100 percent safety pilot with electronic flame supervision.  Gas regulator shall have pressure gauge before and after gas regulator with pet-cock valve for isolating the gauge for repairs/calibrating. Provide in-line or insertion vortex gas meter with temperature and pressure compensation to record gas consumed by boiler(s) rated greater than 2 MMBtu/hr. 
6. Ignition:  For condensing boilers direct ignition type with U.V. or flame rectification supervision. For non condensing boilers pilot shall be the spark ignition type with separate manual shutoff valve, and the pilot shall have electronic flame supervision.

7. Casing:
a. Jacket:  Sheet metal with snap-in or interlocking closures.

b. Control Compartment Enclosures:  NEMA 250, Type 1A.

c. Finish:  Baked-enamel protective finish.

d. Insulation:  Minimum 2-inch thick fiberglass insulation surrounding the boiler.

e. Combustion-Air Connections:  Inlet and vent duct collars.

8. Mounting base to secure boiler to concrete base.
2.04 Boiler trim
A. All included devices shall be sized in accordance with ANSI B31.9, “Building Services Piping.”

B. Pressure / Temperature Controllers:  Operating, firing rate, and high limit.

C. Provide an acid neutralization kit for condensate out of boiler and stack for condensing type boiler.

D. Safety Relief Valve:

1. Size and Capacity:  Relief valve shall be as required for equipment in accordance with ASME Boiler and Pressure Vessel Code:  Section VIII, Division 1.

2. Valve Pressure Setting: 15 psi above operating pressure to protect the boiler and piping.

3. Bronze Safety Valves:  Class 150, forged copper-alloy disc; fully enclosed steel spring with adjustable pressure range and positive shutoff; factory set and sealed.

4. Drip-Pan Elbow:  Cast iron with threaded inlet and outlet and threads in accordance with ASME B1.20.1.

E. Drain Valves:  Minimum NPS 3/4 (DN 20) or nozzle size with hose-end connection.
2.05 Burner operating controls

A. Description:  In order to maintain safe operating conditions, provide, as a minimum, the following burner safety controls to limit burner operation.
1. High Pressure Cutoff:  Automatic reset stops burner if operating conditions rise above maximum boiler design pressure of [___psig.].

2. High Temperature Cutoff:  Automatic reset stops burner if operating conditions rise above of the set operating temperature.  Cutoff switch shall be manual reset type.

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

4. Proof-of-closure switch on primary valve and high- and low-gas-pressure switches, if required by UL (e.g. for fire-tube boilers). For condensing type boilers, proof-of-closure switch related to the gas valve is not required.
5. Low and high gas pressure Cutoff switches.  Cutoff switches shall be manual reset type.

6. For condensing boilers, provide two main motorized gas valves with main gas pressure regulator.
7. Alarm:  Factory mounted on control panel with silence switch; shall sound alarm for above conditions.

2.06 electric motors used for blowers
A. All electric motors used for blowers on burners and boiler trim pumps shall comply with the requirements of Section 11:  Energy Cost Budget Method and Table 10.8 of ASHRAE/IESNA Standard 90.1.
2.07 metered fuel usage

2.08 Internal boiler operating controls

A. Internal Boiler operating controls shall be microprocessor-based and shall include the following devices and features:

1. Control Transformer:  115 V shall be fed from a single dedicated electric circuit.  Controls and other ancillaries shall be sub-fed from the boiler control panel.

2. Operating Temperature Control:  Factory wired and mounted to cycle burner.
3. All necessary safeties to ensure safe operation at all times and to prevent any physical damage to boiler equipment. Safeties shall be factory wired and installed.
B. Sequence of Operation:  Electric, factory-fabricated, and field-installed panel to control the burner to maintain a constant hot water temperature.  Maintain hot water temperature set point within plus or minus 2 degrees F.

1. Control panel shall have capability to include automatic, alternating-firing sequence for multiple boilers.

2. Provide continuous digital read-out of the percent load of maximum heat input capacity during the boiler’s operation.
C. As a minimum, the internal boiler control panel shall have a termination strip to provide the hardwire connection/termination points for external control by the owner’s approved Building Automation System
1. Boiler enable/disable for each boiler
2. Hot water temperature set point for each boiler
3. General alarm for each boiler to activate when the internal boiler controls or safeties requires operator intervention to restore proper boiler operation.
2.09 building automation system Control
A. .The owner’s approved Building Automation System (BAS) shall solely control the following hot water system control functions:

1. The enabling and disabling of lead /lag of multiple boilers.
2. The hot water temperature set point value of each boiler.

3. Hot water pumps not provided by the boiler manufacturer

4. Modulating isolation and mixing valves not provided by the boiler manufacturer.
5. Differential hot water pressure control.

B. The boiler manufacturer shall provide any additional hardware, software or support necessary to meet the functional intent of hot water system sequence of operation.
2.010 venting kits

A. Kit:  ASTM A 959, Type 29-4C, stainless-steel, [horizontal] [vertical] vent terminal, [wall] [roof] passage thimble, indoor wall plate, vent adapter, condensate trap, and sealant.

B. Combustion-Air Intake:  Stainless steel, [horizontal] [vertical] vent terminal with screen, inlet air coupling, and sealant.

C. For non-condensing boilers use chimney and Type B Vent Adapter:  Vent adapter and sealant.
PART 3 -  EXECUTION 

3.01 PREPARATION 
A. Before the boiler is installed, examine rough-in conditions for concrete equipment bases, anchor-bolt sizes and locations, and venting, piping and electrical connections to verify actual locations, sizes, and other conditions affecting boiler performance, maintenance, and operations.
1. Boiler locations indicated on the Drawings are approximate.  Determine exact locations before roughing-in for venting, piping and electrical connections.

B. Examine mechanical spaces to verify suitable conditions exist where the boilers will be installed.  Proceed with boiler installation only after unsatisfactory conditions have been corrected. 
3.02 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 

B. All installation shall be in accordance with manufacturer’s published recommendations. 

C. Install boilers level on a concrete base. 
1. Concrete Bases:  Boilers shall be anchored to concrete base.  For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into the structural concrete floor. Accurately place and secure anchorage devices.  
2. Use setting Drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
3. Install anchor bolts to elevations required for proper attachment to supported equipment. Cast-in-place concrete materials and placement requirements shall be as specified in Division 03.

D. Install gas-fired boilers according to NFPA 54.

E. Install oil-fired boilers according to NFPA 31.

F. Assemble and install boiler trim.

G. Install electrical devices furnished with boiler but not specified to be factory mounted.
H. According to the "general waste water regulations" only waste water/sewage with a pH-value between 6.5 and 8.5 can be introduced into the sewage system.  With gas based condensing boiler systems the pH-value is between approximately 3.8 and 5.4. This range means that the condensate of the condensing process is an acid and so condensate from the combustion process cannot be introduced into the sewage system without further treatment/processing.  In regard to its introduction also its composition and its quantity are important depending on the origin of the natural gas, its composition can differ. The following applies for natural gas E (former natural gas H):
1. 100% Natural gas-E = 93% CH4 + 4.9% CnHm + 1.1% N2 + 1% CO2

I. Connections:
1. Piping installation requirements shall be as specified in other applicable Division 23 Sections.  The Drawings indicate the general arrangement of piping, fittings, and specialties.

2. Connect piping full size to burner inlet with shutoff valve and a flanged or union type connection.

3. Install piping from safety valve to drip pan elbow with the discharge to the nearest floor drain. 

4. Connect breeching full size to boiler outlet. Refer to Division 23 Section “Chimneys and Stacks” for venting materials.

5. Install piping adjacent to boiler to allow service and maintenance.

6. Ground equipment according to Division 26.
7. Connect wiring according to Division 26.
8. Tighten electrical connectors and terminals according to manufacturer’s published torque-tightening values.  If manufacturer’s torque values are not indicated, use torque values specified in UL 486A and UL 486B.

3.03 testing
A. Engage a factory-authorized service representative to test, inspect, and adjust the boiler and components, and to perform Start-up services.

B. Perform installation and Start-up checks according to manufacturer’s written instructions.

C. Leak Test:  Hydrostatic test.  Repair leaks and retest until no leaks exist.

D. Operational Test:  Start units to confirm proper motor rotation and unit operation.  Adjust air-fuel ratio and combustion controls.

E. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.

F. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

G. Occupancy Adjustments:  When requested by Owner within 12 months of Substantial Completion date, provide on-Site assistance in adjusting system to suit actual occupied conditions.  Provide up to two (2) visits to the Project Site outside normal occupancy hours for this purpose, without additional cost to the Owner.

H. Prepare a written report that documents testing procedures and results.
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