SECTION 23 51 00
BREECHINGS, CHIMNEYS, AND STACKS

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Factory-built engine exhaust systems for diesel engines, natural gas engines, and emergency power generation equipment.
1.2 REFERENCES

A. NFPA 37 – Standard for the Installation and Use of Stationary Combustion Engines and Gas Turbines
B. NFPA 54 (ANSI Z223.1) – National Fuel Gas and LP Code
C. NFPA 211 – Standard for Chimneys, Fireplace, Vents, and Solid Fuel – Burning Appliances

D. NFPA 110 – Standard for Emergency and Standby Power Systems
E. ASHRAE Handbook – HVAC Systems and Equipment, Chapter “Chimneys, Vents, and Engine Exhaust Systems”
F. SMACNA – HVAC Duct Construction Standards, Metal and Flexible
G. UL 103 – Standard for Factory-Built Chimneys for Residential and Building Heating Appliances
H. UL 2561 – Standard for 1400°F Factory-Built Chimneys
I. NFPA 68 – Standard on Explosion Protection by Deflagration Venting
J. NFPA 85 (formerly NFPA 85 A, 85 B, 85 C and 85 D) – Boiler and Combustion Systems Hazards Code
1.3 DEFINITIONS

A. Engine Exhaust System: A factory-built venting system designed to convey combustion gases from diesel engines, natural gas engines, and emergency power generation equipment to the outside atmosphere.

B. Breeching: The conduit conveying engine exhaust gases from the engine outlet to the vertical exhaust stack or discharge point.

C. Exhaust Stack: A structure containing one or more vertical or near-vertical passageways for conveying engine exhaust gases to the outside atmosphere.

D. Exhaust System: A continuous passageway extending from the engine exhaust outlet to the final discharge point, including breeching, fittings, expansion joints, supports, terminations, and accessories.

E. Expansion Joint: A factory-built component designed to accommodate thermal growth, contraction, vibration, and movement within the exhaust system.

F. Pressure Relief Valve (PRV): A factory-engineered device designed to relieve excessive pressure within the exhaust system resulting from engine backfire events or abnormal operating conditions.

G. Backfire Event: A combustion event occurring within the engine exhaust system that generates a rapid pressure increase capable of damaging venting system components.

H. Visual Backfire Indicator: A mechanical device incorporated into the Pressure Relief Valve assembly that provides visible indication that a backfire event has occurred and that system inspection is required.

I. Termination: The final discharge component of the exhaust system, including but not limited to velocity cones, rain caps, open terminations, and specialty exhaust nozzles.
J. Positive Pressure Exhaust System: An exhaust system designed and listed to contain flue gases under positive internal pressure during normal operation.

1.4 SUBMITTALS

A. Submit shop drawings under provisions of Section 01330.

B. Submit shop drawings indicating general construction, dimensions, weights, support, and layout of breechings. Where factory built units are used submit layout drawings including plan view and elevations.

C. Submit product data under provisions of Section 01330.

D. Submit product data indicating factory-built engine exhaust systems, including dimensional details of components, terminations, pressure relief devices, dimensions, and weights.
E. Submit manufacturer’s installation instructions under provisions of Section 01330.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in the manufacture of products specified in this Section with minimum ten years documented experience.

1.6 REGULATORY REQUIREMENTS

A. Conform to applicable requirements of NFPA 37, NFPA 110, NFPA 54, and all applicable local codes governing engine exhaust systems and emergency power generation equipment.
1.7 WARRANTY

A. Manufacturer shall provide a Lifetime Warranty against defects in material and workmanship for all factory-built exhaust system components supplied under this Section.

B. Warranty shall apply to the original installation and cover repair or replacement, at the manufacturer's discretion, of components determined to be defective under normal operating conditions and proper use.

C. Warranty shall not apply to damage resulting from:

a. Improper installation.

b. Improper operation or misuse.

c. Corrosion resulting from operating conditions outside the design parameters of the system.

d. Physical abuse, modification, or unauthorized repairs.

e. Failure to properly support, maintain, inspect, or clean the exhaust system in accordance with manufacturer requirements.

f. Backfire-related damage where manufacturer-required Pressure Relief Valves (PRVs) have been omitted from the system design.

D. Exterior components exposed to weather shall be properly sealed, protected, and maintained in accordance with manufacturer recommendations.

E. Warranty documentation shall be provided with project submittals upon request.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Basis of design: Van-Packer Company GenEx™ Engine Exhaust System
B. Jeremias
C. DuraVent
D. Hart & Cooley

E. Or equal

2.2 VAN-PACKER GENEX™ ENGINE EXHAUST SYSTEM
A. Provide Van-Packer GenEx™ factory-built double-wall insulated exhaust system for diesel engine, natural gas engine, and generator exhaust applications. Exhaust system shall be listed to UL 103 & UL 2561; suitable for diesel generators, natural gas generators, emergency power systems, combined heat and power (CHP) systems, and industrial engine exhaust systems for continuous operation at “1400°F and intermittent operation at 1800°F and in compliance with NFPA 211.

B. Exhaust system shall be listed for negative, neutral and positive pressure operation up to 60 inches water column.
C. All components shall be supplied by a single manufacturer and bear the applicable UL listing label.
D. Exhaust system shall be designed to accommodate thermal expansion and contraction without imposing excessive loads on connected engine equipment.
E. Fabricate with (□1, □2, □3, □4 inch) minimum (□ air space , □ Mineral Wool Insulation, □ Ceramic Fiber Insulation) between walls. Construct inner liner of 20-gauge for sizes 06”ID through 36”ID and 18-gauge for sizes 38”ID through 48”ID. Material shall be type (□304 or □316L) stainless steel. Construct outer shell of 24-gauge for sizes 06”ID through 24”ID and 20-gauge for sizes 26”ID through 48”ID. (□ Aluminum coated steel, □ type 304 stainless steel, □ type 316L stainless steel, □ type 430 stainless steel).
F. Provide all required accessories each bearing factory applied UL Label, including but not limited to:
1. Ventilated Roof Penetration: consist of Ventilated Roof Thimble, Flashing, and Counter Flashing. 

2. □Velocity Cone, □Heavy Duty Flip Top Cap, □ Open Top Closure, □ Screen Collar Termination, □ Low Loss Rain Cap.

3. Expansion Joints: Shall be provided as required by manufacturer design calculations based upon exhaust gas temperature, operating conditions, and overall system length. Expansion sections shall utilize factory-built hydroformed stainless steel bellows expansion joints designed to accommodate thermal growth, contraction, vibration, and movement within the exhaust system.
4. Condensate Drain Assembly: Mount downstream of stack tee connection.

5. Exhaust Stack Bottom Assembly: Consist of tee fitting, plate support assembly, and end cap with drain.
2.3 PRESSURE RELIEF VALVE REQUIREMENTS
A. Where indicated on the drawings or required by the manufacturer, provide factory-built Van-Packer Pressure Relief Valves (PRV) designed to relieve pressure generated by engine backfire events.
B. Pressure Relief Valves shall incorporate a Van-Packer Backfire Indicator™ providing immediate visual confirmation that a backfire event has occurred and that inspection of the exhaust system is required.
C. Exhaust systems serving internal combustion engines shall incorporate factory-engineered provisions for protection against overpressure events resulting from engine backfire conditions.

D. Where specified by the manufacturer, Van-Packer Pressure Relief Valves shall be incorporated into the exhaust system. Failure to incorporate manufacturer-required pressure relief devices may void applicable portions of the system warranty related to backfire damage.
PART 3 EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer’s instructions.

B. Install in accordance with recommendations of ASHRAE – HVAC Systems and Equipment, Chapter “Chimneys, Vents, and Engine Exhaust Systems”.

C. Install breechings with minimum of joints. Align accurately at connections with internal surfaces smooth.

D. Install breechings from the building structure using suitable ties, braces, hangers, and anchors to maintain alignment and prevent buckling. Horizontal supports shall be spaced at intervals not exceeding 10 feet. 
E. Support vertical venting systems with lateral bracing to adjacent structural surfaces or at floor penetrations. For diameters 6” ID through 12” ID, the distance from the stack termination to the first lateral brace shall not exceed 10 feet. For diameters 14” ID and greater, the distance from the stack termination to the first lateral brace shall not exceed 15 feet. Additional lateral bracing shall be provided at intervals not exceeding 30 feet for all diameters. Refer to SMACNA HVAC Duct Construction Standards for equivalent duct support configurations and sizes.
F. Install concrete inserts for supporting vent in coordination with formwork.

G. Pitch exhaust breeching in accordance with manufacturer recommendations to permit proper condensate drainage and system operation.

H. Inner pipe joints shall be sealed by use of Vee Bands and Silicone Sealant for flue gas temperatures up to 600(F. and high temperature sealant for flue gas temperatures above 600(F. as outlined in the installation instructions and supplied by the manufacturer.

I. Exhaust system terminations extending above roof surfaces shall terminate in accordance with applicable codes and manufacturer recommendations.

J. Level and plumb exhaust stacks.

K. Clean exhaust system components during installation, removing dust and debris.

L. At appliances, provide slip joints permitting removal of appliances without removal or dismantling of the exhaust system.

M. All parts exposed to the outer atmosphere that are fabricated from aluminized steel shall be protected by a minimum of one base coat and one finish coat of paint, such as series 4200-4300 Heat Resistant paint manufactured by Rust-O-Leum Corporation, or equivalent. Paint to be supplied and applied by installing contractor.
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