SAN BERNARDINO 23 - Heating, Ventilating, And Air-Conditioning (HVAC)

COUNTY

SECTION 23 21 23 23 - ELECTRIC-DRIVE, VERTICAL-TURBINE FIRE PUMPS

1.1 GENERAL

A. Description Of Work

1.

This specification covers the furnishing and installation of materials for electric-drive, vertical-
turbine fire pumps. Products shall be as follows or as directed by the Owner." Installation
procedures shall be in accordance with the product manufacturer’ssrecommendations. Demolition
and removal of materials shall be as required to support the work.

B. Summary

1.

Section Includes:

a. Vertical-turbine fire pumps.
b. Fire-pump accessories and specialties.
C. Flowmeter systems.

C. Performance Requirements

1.

Seismic Performance: Fire pumps shall withstand.the effects of-earthquake motions determined

according to ASCE/SEI 7.

a. The term "withstand" meansthe unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event.”

Pump Equipment, Accessory, and Specialty Pressure Rating: 175 psig (1200 kPa) minimum

unless higher pressure rating is indicated.

D. Submittals

1. Product Data: < For each?type of product indicated. Include rated capacities, operating
characteristics, performance curves, electrical characteristics, and furnished specialties and
accessories.

2. Shop Drawings: For fire, pumps, motor drivers, and fire-pump accessories and specialties.
Include plans, elevations, sections, details, and attachments to other work.

a. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances,
method of field assembly, components, and location and size of each field connection.
b. Wiring Diagrams: For power, signal, and control wiring.

3. Seismic Qualification Certificates: For fire pumps, accessories, and components, from
manufacturer.

a. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

b. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and
describe mounting and anchorage provisions.

C. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

4, Product Certificates: For each fire pump, from manufacturer.

5. Source quality-control reports.

6. Field quality-control reports.

7. Operation and maintenance data.

E. Quality Assurance

1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

2. NFPA Compliance: Comply with NFPA 20, "Installation of Stationary Pumps for Fire Protection."

1.2 PRODUCTS
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A. General Requirements For Vertical-Turbine Fire Pumps
1. Description: Factory-assembled and -tested fire-pump and driver unit.
2. Base: Fabricated and attached to fire-pump and driver unit with reinforcement to resist

movement of pump during seismic events when base is anchored to building substrate.
3. Finish: Red paint applied to factory-assembled and -tested unit before shipping.

B. Vertical-Turbine Fire Pumps
1. Pump Head: Cast iron, for surface discharge.
a. Discharge Outlet: With flange according to ASME B16.1 except connections may. be
threaded according to ASME B1.20.1, in sizes where flanges are notavailable.
b. Pump Head Seal: Stuffing box and packing.
C. Base: Cast iron or steel with hole for electrical cable.
Pump:
a Standard: UL 448, for vertical-turbine pumps for fire service.
b. Line Shaft: Stainless steel or steel, with corrosion-resistant shaft sleeves.
C. Line Shaft Bearings: Rubber sleeve, water lubricated.
d Line Shaft: Steel.
e Line Shaft Bearings: Corrosion resistant, oil lubricated.
f. Impeller Shaft: Monel metal or stainless steel.
g Bowl Section: Multiple cast-iron bowls with closed-type bronzeor.stainless-steel impellers.
h Column Pipe: ASTM A 53/A 53M, Schedule 40, galvanized-steel pipe with threaded ends
and cast-iron or steel fittings, in sections'10.feet (3 m) or less.
i. Suction Strainer: Cast or fabricated, bronze or stainless steel, and sized to restrict
passage of 0.5-inch (12.7-mm) spheres.
3. Driver:
a. Standard: UL 1004A.
b. Type: Electric motor; NEMA MG'1, polyphase Design B.
C. Mounting: On pump.ead above pump:

C. Fire-Pump Accessories And Specialties

1. Automatic Air-Release Valves: Comply with NFPA 20 for installation in fire-pump discharge
piping.

2. Relief Valves:
a. Description: UL 1478, bronze or cast iron, spring loaded; for installation in fire-suppression

water-supply piping.

3. Outlet Fitting: Concentric tapered reducer at pump-head discharge outlet.

4, Discharge Cone: Closed OR Open, as directed, type.

5. Hose Valve Manifold'Assembly:

a. Standard: Comply with requirements in NFPA 20.
b. Header. Pipe: ASTM A 53/A 53M, Schedule 40, galvanized steel with ends threaded
according to ASME B1.20.1.
C. Header Pipe Fittings: ASME B16.4, galvanized cast-iron threaded fittings.
d. Automatic Drain Valve: UL 1726.
e. Manifold:
1) Test Connections: Comply with UL 405 except provide outlets without clappers
instead of inlets.
2) Body: Flush type, brass or ductile iron, with number of outlets required by NFPA 20.
3) Nipples: ASTM A 53/A 53M, Schedule 40, galvanized-steel pipe with ends threaded
according to ASME B1.20.1.
4) Adapters and Caps with Chain: Brass or bronze, with outlet threaded according to
NFPA 1963 and matching local fire-department threads.
5) Escutcheon Plate: Brass or bronze; rectangular.
6) Hose Valves: UL 668, bronze, with outlet threaded according to NFPA 1963 and
matching local fire-department threads.
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7 Exposed Parts Finish: Polished OR Rough, as directed, brass, as
directed, chrome plated, as directed.

8) Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."

OR

Manifold:

1) Test Connections: Comply with UL 405 except provide outlets without clappers
instead of inlets.

2) Body: Exposed type, brass, with number of outlets required by,NFPA 20.

3) Escutcheon Plate: Brass or bronze; round.

4) Hose Valves: UL 668, bronze, with outlet threaded.according to NFPA 1963 and
matching local fire-department threads. Include caps and chains.

5) Exposed Parts Finish: Polished OR Rough, as .directed, »brass, as
directed, chrome plated, as directed.

6) Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."

D. Flowmeter Systems
1. Description: UL-listed or FM-Approved, fire-pump flowmeter system with capability to indicate
flow to not less than 175 percent of fire-pumpated capacity.
2. Pressure Rating: 175 psig (1200 kPa) minimum OR 250 psig (1725 kPa), as directed.

3. Sensor; Annubar probe, orifice plate, or venturi unless otherwise indicated. Sensor size shall
match pipe, tubing, flowmeter, and fittings.
4. Permanently Mounted Flowmeter..«Compatible with flow sensor; with dial not less than 4-1/2

inches (115 mm) in diameter. Include bracket or device for wall mounting.

a. Tubing Package: NPS$ 1/8 or NPS'1/4 (DN 6 or DN 10) soft copper OR plastic, as
directed, tubing with copper or brass fittings and valves.

OR

Portable Flowmeter: .Compatible with flow sensor; with dial not less than 4-1/2 inches (115 mm)

in diameter and with‘two 12-foot- (3.7-m-).long hoses in carrying case.

E. Grout
1. Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement
grout.
2. Characteristics: Nonshrink and recommended for interior and exterior applications.
3. Design Mix: 5000-psi (34-MPa), 28-day compressive strength.
4 Packaging: Premixed and factory packaged.

F. Source Quality Control

1. Testing: Test and inspect fire pumps according to UL 448 requirements for "Operation Test" and
“Manufacturing'and Protection Tests."
a. Verification of Performance: Rate fire pumps according to UL 448.
2. Fire pumps will be considered defective if they do not pass tests and inspections.
3. Prepare test and inspection reports.
1.3 EXECUTION
A. Installation

1. Fire-Pump Installation Standard: Comply with NFPA 20 for installation of fire pumps, relief
valves, and related components.
2. Equipment Mounting: Install fire pumps on concrete bases. Comply with requirements for
concrete bases specified in Division 03 Section "Cast-in-place Concrete".
a. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base.
b. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete floor.
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C. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
d. Install anchor bolts to elevations required for proper attachment to supported equipment:
3. Install fire-pump discharge piping equal to or larger than size required by NFPA 20.
4, Support piping and pumps separately so weight of piping does not rest on pumps.
5. Install valves that are same size as connecting piping. Comply with requirements, for fire-

protection valves specified in Division 21 Section(s) "Fire-suppression Standpipes" OR “Wet-pipe
Sprinkler Systems", as directed.

6. Install pressure gage on pump head discharge flange pressure-gage tapping.  Cemply ‘with
requirements for pressure gages specified in Division 21 Section(s)». "Fire-suppression
Standpipes" OR "Wet-pipe Sprinkler Systems", as directed.

7. Install flowmeters and sensors. Install flowmeter-system components and makesconnections
according to NFPA 20 and manufacturer's written instructions.

8. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not factory
mounted. Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.

9. Wiring Method: Conceal conductors and cables in accessible ceilings, walls,»and floors where
possible.

B. Alignment

1. Align pump and driver shafts after complete unit has, beendeveled on,concrete base, grout has
set, and anchor bolts have been tightened.
2. After alignment is correct, tighten anchor bolts evenly. “Fill baseplate completely with grout, with

metal blocks and shims or wedges inlace. Tighten anchor bolts after grout has hardened.
Check alignment and make required corrections.

3. Align piping connection.

4, Align pump and driver shafts for angular and parallel alignment according to HI 2.4 and to
tolerances specified by manufacturer.

C. Connections
1. Comply with requirements for piping and valves specified in Division 21 Section(s) "Fire-
suppression Standpipes” OR "Wet-pipe Sprinkler Systems", as directed. Drawings indicate
general arrangement of piping, fittings, and specialties.

2. Install piping adjacent to pumps and equipment to allow service and maintenance.
3. Connect relief-valve discharge to drainage piping or point of discharge.
4, Connect flowmeter-system meters, sensors, and valves to tubing.
5. Connect fire pumps to their controllers.
D. Identification
1. Identify 'system components. Comply with requirements for fire-pump marking according to

NFPA 20.

E. Field Quality Contral
1. Test each fire pump with its controller as a unit. Comply with requirements for electric-motor-
driver firespump controllers specified in Division 21 Section(s) "Electric-drive, Centrifugal Fire
Pumps"” OR "Diesel-drive, Centrifugal Fire Pumps" OR "Electric-drive, Vertical-turbine Fire
Pumps" OR "Diesel-drive, Vertical-turbine Fire Pumps"
2. Perform tests and inspections.
a. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

3. Tests and Inspections:
a. After installing components, assemblies, and equipment including controller, test for
compliance with requirements.
b. Test according to NFPA 20 for acceptance and performance testing.
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C. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.
d. Operational Test: After electrical circuitry has been energized, start units to confirm_proper
motor rotation and unit operation.
e. Test and adjust controls and safeties. Replace damaged and malfunctiening controls and
equipment.
4, Components, assemblies, and equipment will be considered defective if. they do not pass tests
and inspections.
5. Prepare test and inspection reports.
6. Furnish fire hoses in number, size, and length required to reach sterm. drain or other acceptable
location to dispose of fire-pump test water. Hoses are for tests only and do not'convey to the
Owner.

F. Startup Service
1. Perform startup service.
a. Complete installation and startup checks according to manufacturer's written instructions.

G. Demonstration
1. Train the Owner's maintenance personnel to adjust, operate, and maintain fire pumps.

END OF SECTION 23 21 23 23
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SECTION 23 21 23 23a - DIESEL-DRIVE, VERTICAL-TURBINE FIRE PUMPS

1.1 GENERAL

A. Description Of Work
1. This specification covers the furnishing and installation of materials for diesel-drive, vertical-
turbine fire pumps. Products shall be as follows or as directed by the Owner." Installation
procedures shall be in accordance with the product manufacturer’ssrecommendations. Demolition
and removal of materials shall be as required to support the work.

B. Summary

1. Section Includes:
a. Vertical-turbine fire pumps.
b. Fire-pump accessories and specialties.
C. Flowmeter systems.

C. Performance Requirements
1. Seismic Performance: Fire pumps shall withstand.the effects of-earthquake motions determined

according to ASCE/SEI 7.

a. The term "withstand" meansthe unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event.”

2. Pump Equipment, Accessory, and Specialty Pressure Rating: 175 psig (1200 kPa) minimum
unless higher pressure rating is indicated.

D. Submittals
1. Product Data: < For each?type of product indicated. Include rated capacities, operating
characteristics, performance curves, electrical characteristics, and furnished specialties and
accessories.

2. Shop Drawings: For fire pumps, right-angle gear drives, engine drivers, and fire-pump
accessories and specialtiesy, Include plans, elevations, sections, details, and attachments to
other work.

a. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances,
method of field assembly, components, and location and size of each field connection.
b. Wiring:Diagrams: For power, signal, and control wiring.

3. Seismic Qualification Certificates:  For fire pumps, accessories, and components, from
manufacturer.

a. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

b. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and
describe mounting and anchorage provisions.

C. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.
Product Certificates: For each fire pump, from manufacturer.
Source quality-control reports.
Field quality-control reports.
Operation and maintenance data

N ok

E. Quality Assurance
1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for location and application.
2. NFPA Compliance: Comply with NFPA 20, "Installation of Stationary Pumps for Fire Protection."
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1.2

PRODUCTS

General Requirements For Vertical-Turbine Fire Pumps

1.
2.

3.

Description: Factory-assembled and -tested fire pump, right-angle gear drive, and driver.

Base: Fabricated and attached to fire pump, right-angle gear drive, and driver with reinforcement
to resist movement of pump, gear drive, and driver during seismic events when base‘is anchored
to building substrate.

Finish: Red paint applied to factory-assembled and -tested unit before shipping.

Vertical-Turbine Fire Pumps

1. Pump Head: Cast iron, for surface discharge.
a. Discharge Outlet: With flange according to ASME B16.1 except connections may be
threaded according to ASME B1.20.1, in sizes where flanges are not available.
b. Pump Head Seal: Stuffing box and packing.
C. Base: Castiron or steel with hole for electrical cable.
2. Pump:
a. Standard: UL 448, for vertical-turbine pumps for fire service.
b. For static water levels of 50 feet (15 m) or less.and for water-lubricated bearings.

1) Line Shaft: Stainless steel or steel, with corrosion-resistant shaft sleeves.

2) Line Shaft Bearings: Rubber sleeve, water lubricated.

C. For static water levels between 50 and 200 feet (15 and 61 m) and for oil-lubricated
bearings.

1) Line Shaft: Steel.

2) Line Shaft Bearings: Corrosion resistant, oil lubricated.

d. Impeller Shaft: Monel metal or stainless steel.
e. Bowl Section: Multiple cast-iron bowls with closed-type bronze or stainless-steel impellers.
f Column Pipe: ASTM ABG3/A 53M, Schedule 40, galvanized-steel pipe with threaded ends
and cast-iron or steelfittings, in sections.10-feet (3 m) or less.
g. Suction Strainer: & Cast or fabricated, bronze or stainless steel, and sized to restrict
passage of 0.5-inch(12.7-mm) spheres.
3. Right-Angle Gear Drive:
a. Description: FM-Approved;, speed-reduction gear drive for pump speed control. Provide
ratio for.outlet speed of approximately 1760 rpm.
4, Engine-to-Gear Drive Shaft: FM-Approved, telescoping, steel drive shaft with universal joint and
grease fitting ateach end. Include metal shaft guard.
5. Driver:
a. Standard: UL 1247.
b. Type: Diesel engine.
C. Emergency Manual Operator: Factory wired for starting and operating standby engine in
case of malfunction in main controller or wiring.
d. Engine Cooling System: Factory-installed radiator.

1) Coolant: Type recommended by driver manufacturer.

OR

Engine Cooling System: Factory-installed water piping, valves, strainer, pressure

regulator, heat exchanger, coolant pump, bypass piping, and fittings.

1)  Piping: ASTM B 88, TypelL (ASTM B 88M, Type B), copper water tube;

ASME B16.22, wrought-copper, solder-joint pressure fittings; AWS A5.8/A5.8M,
BCuP Series brazing filler metal; and brazed joints.

e. Engine-Jacket Water Heater: Factory-installed electric elements.

f. Dual Batteries: Lead-acid-storage type with 100 percent standby reserve capacity.

g. Fuel System: According to NFPA 20.

1) Fuel Storage Tank: Size indicated but not less than required by NFPA 20. Include
floor legs, direct-reading level gage, and secondary containment tank with capacity
at least equal to fuel storage tank.
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h. Exhaust System: ASTM A53/A53M, Type E or S, Schedule 40, black steel pipe;
ASME B16.9, weld-type pipe fittings; ASME B16.5, steel flanges; and ASME B16.21,
nonmetallic gaskets. Fabricate double-wall, ventilated thimble from steel pipe.

1) Exhaust Connector: Flexible type.
2) Exhaust Silencer: Industrial OR Residential, as directed, type.

C. Fire-Pump Accessories And Specialties
1. Automatic Air-Release Valves: Comply with NFPA 20 for installationin, fire-pump discharge
piping.
2. Relief Valves:
a. Description: UL 1478, bronze or cast iron, spring loadedjfor installation in fire-suppression
water-supply piping.
3. Outlet Fitting: Concentric tapered reducer at pump-head discharge outlet.
4. Discharge Cone: Closed OR Open, as directed, type.
5. Hose Valve Manifold Assembly:
a. Standard: Comply with requirements in NFPA 20.
b. Header Pipe: ASTM A 53/A 53M, Schedule 40, galvanized steel with ends threaded
according to ASME B1.20.1.
C. Header Pipe Fittings: ASME B16.4,.galvanized/cast-iron threaded fittings.
d. Automatic Drain Valve: UL 1726.
e. Manifold:
1) Test Connections: Coemply, with UL 405 except provide outlets without clappers
instead of inlets.
2) Body: Flush type; brass or ductileiiron, with number of outlets required by NFPA 20.
3) Nipples: ASTM A 53/A 53M, Schedule 40, galvanized-steel pipe with ends threaded
according to ASME B1.20.1.
4) Adaptersqand Caps with Chain: /Brass or bronze, with outlet threaded according to
NFPA 4963 and matching.local fire-department threads.
5) Escutcheon Plate: Brass or bronze; rectangular.
6) Hose Valves: UL 668, bronze, with outlet threaded according to NFPA 1963 and
matching local fire-department threads.
7 Exposed * Parts Finish: Polished OR Rough, as directed, brass, as
directed, chrome plated, as directed.
8) Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."
OR
Manifold:
1) Test Connections: Comply with UL 405 except provide outlets without clappers
instead of inlets.
2) Body: Exposed type, brass, with number of outlets required by NFPA 20.
3) Escutcheon Plate: Brass or bronze; round.
4) Hose Valves: UL 668, bronze, with outlet threaded according to NFPA 1963 and
matching local fire-department threads. Include caps and chains.
5) Exposed Parts Finish: Polished OR Rough, as directed, brass, as
directed, chrome plated, as directed.
6) Escutcheon Plate Marking: Equivalent to "FIRE PUMP TEST."
D. Flowmeter Systems
1. Description: UL-listed or FM-Approved, fire-pump flowmeter system with capability to indicate
flow to not less than 175 percent of fire-pump rated capacity.
2. Pressure Rating: 175 psig (1200 kPa) minimum OR 250 psig (1725 kPa), as directed.
3. Sensor: Annubar probe, orifice plate, or venturi unless otherwise indicated. Sensor size shall
match pipe, tubing, flowmeter, and fittings.
4., Permanently Mounted Flowmeter: Compatible with flow sensor; with dial not less than 4-1/2
inches (115 mm) in diameter. Include bracket or device for wall mounting.
a. Tubing Package: NPS 1/8 or NPS 1/4 (DN 6 or DN 10) soft copper OR plastic, as
directed, tubing with copper or brass fittings and valves.
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E. Grout
1.

OR
Portable Flowmeter: Compatible with flow sensor; with dial not less than 4-1/2 inches (115 mm)
in diameter and with two 12-foot- (3.7-m-) long hoses in carrying case.

Standard: ASTM C 1107, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement
grout.

2. Characteristics: Nonshrink and recommended for interior and exterior applications.

3. Design Mix: 5000-psi (34-MPa), 28-day compressive strength.

4, Packaging: Premixed and factory packaged.

F. Source Quality Control
1. Testing: Test and inspect fire pumps according to UL 448 requirements, for "Operation Test" and
"Manufacturing and Production Tests."
a. Verification of Performance: Rate fire pumps according to UL 448.
2. Fire pumps will be considered defective if they do not pass tests and inspections.
3. Prepare test and inspection reports.
1.3 EXECUTION
A. Installation

1. Fire-Pump Installation Standard: Comply with NFPRA 20 for installation of fire pumps, relief
valves, and related components.

2. Equipment Mounting: Install fire pumps on concrete bases. Comply with requirements for
concrete bases specified in Division 03 Section "Cast-in-place Concrete".

a. Install dowel rods to connect concrete base to/concrete floor. Unless otherwise indicated,
install dowel rods on48-inch (450-mm) centers around the full perimeter of concrete base.

b. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete floor.

C. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

d. Install anchor bolts to elevations required for proper attachment to supported equipment.

3. Install fire-pump discharge piping equal to or larger than size required by NFPA 20.

4, Support piping and pumps separately so weight of piping does not rest on pumps.

5. Install valves that,are same size as connecting piping. Comply with requirements for fire-
protection valves specified in Division 21 Section(s) "Fire-suppression Standpipes” OR "Wet-pipe
Sprinkler.Systems", as directed.

6. Install pressure gage on pump head discharge flange pressure-gage tapping. Comply with
requirements \ for pressure gages specified in Division 21 Section(s) "Fire-suppression
Standpipes" OR "Wet-pipe Sprinkler Systems", as directed.

7. Install piping hangers and supports, anchors, valves, gages, and equipment supports according
to NFPA 20

8. Install-fuel system according to NFPA 20.

9. Install'water supply and drain piping for diesel-engine heat exchangers. Extend drain piping from
heat exchangers to point of disposal.

10.  Install exhaust system piping for diesel engines. Extend to point of termination outside structure.
Install pipe and fittings with welded joints; install components having flanged connections with
gasketed joints.

11. Install condensate drain piping for diesel-engine exhaust system. Extend drain piping from low
points of exhaust system to condensate traps and to point of disposal.

12. Install flowmeters and sensors. Install flowmeter-system components and make connections
according to NFPA 20 and manufacturer's written instructions.

13.  Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not factory
mounted. Furnish copies of manufacturers' wiring diagram submittals to electrical Installer.
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14.

Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where
possible.

B. Alignment

1.

2.

Align fire-pump-driver, right-angle gear-drive, and fire-pump shafts after compléete unit has been
leveled on concrete base, grout has set, and anchor bolts have been tightened.

After alignment is correct, tighten anchor bolts evenly. Fill baseplate completely with grout, with
metal blocks and shims or wedges in place. Tighten anchor bolts after.grout has hardened.
Check alignment and make required corrections.

Align piping connections.

Align pump and driver shafts for angular and parallel alignment according to HI 2.4 and to
tolerances specified by manufacturer.

C. Connections

1. Comply with requirements for piping and valves specified in“ Division 21 Section(s) "Fire-
suppression Standpipes" OR "Wet-pipe Sprinkler Systems”, as directed. Drawings indicate
general arrangement of piping, fittings, and spegcialties.

2. Install piping adjacent to pumps and equipment to allow service and maintenance.

3. Connect relief-valve discharge to drainagepiping or paint of discharge.

4, Connect flowmeter-system meters, sensors, and valves'to tubing.

5. Connect fire pumps to their controllers.

D. Identification
1. Identify system components./ Comply with requirements for fire-pump marking according to

NFPA 20.

E. Field Quality Control

1. Test each fire pump with its right-angle“gear drive and controller as a unit. Comply with
requirements for’ electric-motor-driver fire-pump controllers specified in Division 21 Section(s)
"Electric-drive, Centrifugal Fire Pumps" OR "Diesel-drive, Centrifugal Fire Pumps" OR "Electric-
drive, Vertical-turbine Fire Pumps" OR "Diesel-drive, Vertical-turbine Fire Pumps".

2. Perform tests and inspections.

a. Manufacturer's Field »Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

3. Tests and Inspections:

a. After installing components, assemblies, and equipment including controller, test for
compliance with requirements.

b. Test according to NFPA 20 for acceptance and performance testing.

C. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

d. Operational Test: After electrical circuitry has been energized, start units to confirm proper
motor rotation and unit operation.

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

4. Components, assemblies, and equipment will be considered defective if they do not pass tests
and inspections.

5. Prepare test and inspection reports.

6. Furnish fire hoses in number, size, and length required to reach storm drain or other acceptable
location to dispose of fire-pump test water. Hoses are for tests only and do not convey to the
Owner.

F. Startup Service
1. Perform startup service.

July 2020

a. Complete installation and startup checks according to manufacturer's written instructions.
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G. Demonstration
1. Train the Owner's maintenance personnel to adjust, operate, and maintain fire pumps, right-angle
gear drives, and fire-pump controllers.

END OF SECTION 23 21 23 23a
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Task Specification Specification Description
23212323 21052300 Piped Utilities Basic Materials And Methods
23212323 22112323 Water Supply Wells
23212900 21052300 Piped Utilities Basic Materials And Methods
23212900 221123 23a Hydronic Pumps
232216 00 21 052300 Piped Utilities Basic Materials And Methods
232216 00 13121300 Water Distribution
232216 00 23052900 Steam Distribution
232216 00 210519 00 Meters and Gages for Plumbing Piping
232216 00 21 05 19 00a Meters and Gages for HVAC Piping
232216 00 2211 16 00d Steam And Condensate Piping
232216 00 22 11 16 00e Refrigerant Piping
232216 00 22 11 16 OOf General-Service Compressed-Air Piping
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SECTION 23 22 23 13 - STEAM CONDENSATE PUMPS

1.1 GENERAL

A. Description Of Work

1.

This specification covers the furnishing and installation of materials for steam condensate pumps.
Products shall be as follows or as directed by the Owner. Installation procedures shall<be in
accordance with the products manufacturer's recommendationss™ Demolition \and removal of
materials shall be as required to support the work.

B. Summary

1.

This Section includes electric-driven and pressure-powered steam condensate pumps.

C. Submittals

1.
2.

3.

Product Data: For each type of product indicated.
Shop Drawings: Include details of installation:

a. Include wiring diagrams.

Operation and maintenance data.

D. Quality Assurance

1.

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 steam condensate pumps to comply with ASME Boiler
and Pressure Vessel.Code: Section VIII, Division 1.

E. Delivery, Storage, and<Handling

1. Manufacturer's Preparation for Shipping: Clean flanges and exposed machined metal surfaces
and treat with anticorrosion compound after assembly and testing. Protect flanges, pipe
openings; and nozzles with, wooden flange covers or with screwed-in plugs.

2. Storesteam condensate pumps in dry location.

3. Retain protective covers for flanges and protective coatings during storage.

4, Protect bearings and couplings against damage from sand, grit, and other foreign matter.

5. Complywith pump manufacturer's written rigging instructions.

1.2 PRODUCTS
A. Electric-Driven Steam Condensate Pumps

1. Description:  Factory-fabricated, packaged, electric-driven pumps; with receiver, pump(s),
controls, and accessories suitable for operation with steam condensate.

2. Configuration: Simplex OR Duplex, as directed, floor-mounting pump with receiver and float
switch(es); rated to pump 200 deg F (93 deg C) steam condensate.

a. Receiver: Floor-mounting, close-grained cast iron OR welded steel, as directed; with
externally adjustable float switch(es), and flange(s) for pump mounting.

b. Pump(s): Centrifugal, close coupled, vertical design, permanently aligned, and bronze
fitted; with replaceable bronze case ring and mechanical seal; mounted on receiver flange.

C. Factory Wiring: Between pump(s) and float switch(es), for single external electrical
connection. Fused control power transformer if voltage exceeds 230 V.

d. Electrical OR Mechanical, as directed, pump alternator to operate pumps in lead-lag
sequence and allow both pumps to operate if the normal start level for a single pump is
exceeded.

3. Configuration: Duplex floor-mounting pump with receiver and float switches; rated to pump 210

July 2020

deg F (99 deg C) steam condensate.
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a. Receiver: Floor-mounting, close-grained cast iron OR welded steel, as directed; with
externally adjustable float switches and flanges for pump mounting.
b. Pumps: Regenerative turbine, close coupled, permanently aligned, and bronze fitted; with

mechanical seals and an independent pump control circuit for each pump; mounted on
base or receiver flange; rated to operate with a minimum of 2 feet (6 kPa) of NPSH.

C. Factory Wiring: Between pumps and float switches, for single external electrical
connection. Fused control power transformer if voltage exceeds 230 V.

d. Electrical OR Mechanical, as directed, pump alternator to operate pumps in lead-lag
sequence and allow both pumps to operate if the normal start level for a single pump is
exceeded.

4. Configuration: Duplex floor-mounting pumps with receiver and float.Switches; rated to pump
minimum 200 deg F (93 deg C) OR 210 deg F (99 deg C), as directed, steam condensate.

a. Receiver:  Floor-mounting, close-grained cast iron OR welded steel, as \directed;

externally adjustable float switches; with water-level gage, steam condensate thermometer,
discharge-pressure gage for each pump, bronze gate valves between receiver'and pumps,
flanges for pump mounting, and lifting eyebolts.

b. Inlet Strainer: Cast iron with self-cleaning bronze.screen, dirt pocket, and cleanout plug on
receiver inlet.
C. Pumps: Centrifugal, close coupled, vertical design, permanently aligned, and bronze fitted;

with replaceable bronze case rings, stainless-steel shafts, and:mechanical seals; mounted
on receiver flanges; rated to operate with a minimum of 2 feet (6 kPa) of NPSH.

d. Control Panel: NEMA 250, Type 1 OR"2:OR 12, as directed, enclosure with hinged door
and grounding lug, mounted on pump;  factory. wired for single external electrical
connection; and with the following components within cabinet:

1) Motor controller for each pump.

2) Electrical pump alternator to operate pumps in lead-lag sequence and allow both
pumps to operate‘on receiver high level.

3) Manual lead-lag control to override electrical pump alternator to manually select the
lead pump.

4) Momentary contact "TEST" push button on cover for each pump.

5) Numbered terminal strip.

6) Disconnect switch.

7) Fused transformer for control circuit.

5. Configuration: Duplex floor-mounting pump with elevated receiver, float switches, and connecting
piping; rated to pump 212 deg F (100 deg C) steam condensate.

a. Receiver: Close-grained cast iron OR Welded steel, as directed, mounted on fabricated-
steel supports; externally adjustable float switches; with water-level gage, steam
condensate thermometer, pump discharge pressure gages, bronze isolation valves
between receiver and pumps, and lifting eyebolts.

b. Inlet'Strainer: Cast iron with self-cleaning bronze screen, dirt pocket, and cleanout plug on
receiver inlet.
C. Pumps: Centrifugal, close coupled, permanently aligned, and bronze fitted; with

replaceable bronze case rings, stainless-steel shafts, and mechanical seals; mounted on
base below receiver; rated to operate with a minimum of 2 feet (6 kPa) of NPSH.

d. Pipe: ASTM A 53/A 53M, Type S, Grade B or ASTM A 106; Schedule 80; seamless steel.

Fittings NPS 2 (DN 50) and Smaller: ASME B16.1, Class 125 cast iron, threaded.

Fittings NPS 2-1/2 (DN 65) and Larger:  ASTM A 234/A 234M, steel, for welded

connections.

g. Control Panel: NEMA 250, Type 1 OR 2 OR 12, as directed, enclosure with hinged door
and grounding lug; mounted on pump; factory wired for single external electrical
connection; and with the following components within cabinet:

1) Motor controller for each pump.
2) Electrical pump alternator to operate pumps in lead-lag sequence and allow both
pumps to operate on receiver high level.

S
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3) Manual lead-lag control to override electrical alternator to manually select the lead
pump.

4) Momentary contact "TEST" push button on cover for each pump.

5) Numbered terminal strip.

6) Disconnect switch.

7 Fused transformer for control circuit.

6. Configuration: Underground duplex pump with basin and float switches; rated to. pump 200 deg F
(93 deg C) steam condensate.

a. Basin: Cast iron, with hub-type inlets.

b. Basin Cover: Cast iron or steel with gasketed openings for-access, pumps, pump' shafts,
control rods, discharge piping, and vent connections.

1) Anchor Flange: Cast iron, attached to basin,«n location and, of size required to
anchor basin to concrete slab.

C. Pumps: Wet-pit mounted, vertical, flexible coupled, and suspended.

1) Casing: Cast iron with open inlet.

2) Shaft and Bearings: Stainless-steel shaft with oil-lubricated, bronze, intermediate
sleeve bearings; 48-inch (1200-mm) maximum intervals where basin depth is more
than 48 inches (1200 mm); and grease-lubricated, ball-type, thrust bearings.

3) Shaft Couplings: Flexible, capable of absorbing vibration.

4) Seals: Mechanical; with carbon, rotating ring, bearing on a ceramic seat held by a
stainless-steel spring, and enclosed.by a flexible bellows and gasket.

5) Motors: Vertically mounted.on cast-iron pedestal.

6) Pump Discharge Piping: Manufacturer's standard steel or bronze pipe, unless
otherwise indicated.

d. Control Panel: NEMA 250, Type 1 OR'2 OR 12, as directed, enclosure with hinged door
and grounding lug; mounted on pump; factory wired for single external electrical
connection; andiwith the following components within cabinet:

1) Motor controller for each,pump:

2) Electrical pump®alternator to operate pumps in lead-lag sequence and allow both
pumps to operate on receiver high level.

3) Manual lead-lag control to override electrical alternator to manually select the lead
pump.

4) Momentary contact "TEST" push button on cover for each pump.

5) Numbered terminal strip.

6) Disconnect switch.

7) Fused transformer for control circuit.

B. Pressure-Powered Steam Condensate Pumps
1. Description: Factory-fabricated, pressure-powered pumps with mechanical controls, valves,

piping connections, and accessories suitable for pumping steam condensate using steam OR
compressed air, as directed.

2. Configuration: Simplex OR Duplex, as directed, pump with float-operated valve control.

a. Pump Body: Castiron OR Welded steel, as directed.

b Piping Connections: Threaded; for steam condensate, operating medium, vent, and
indicated accessories.

C. Level Gage: Glass site gage with shutoff cocks.

d. Valves: Manufacturer's standard check valves on inlet and outlet.

e. Internal Parts: Stainless-steel float, springs, and actuating mechanism.

f. Valve Seals: Replaceable from exterior.

g. Receiver: Cast iron OR Welded steel, as directed, factory mounted on steel supports;
with water-level site glass and threaded piping connections.

h. Pipe: ASTM A 53/A 53M, Type S, Grade B or ASTM A 106; Schedule 80; seamless steel.

i. Fittings: ASME B16.1, Class 125 cast iron, threaded.

C. Motors

July 2020
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1. Comply with requirements in Division 23 Section "Common Motor Requirements For Hvac

Equipment".
1.3 EXECUTION
A. Installation

1. Install pumps according to HI 1.1-1.5, "Centrifugal Pumps for Nomenclature;, Definitions,
Application and Operation."

2. Install pumps to provide access for periodic maintenance including removingsmotors, impellers,
couplings, and accessories.

3. Support pumps and piping separately so piping is not supported by pumps.

4, Install pumps on concrete bases. Anchor pumps to bases using inserts or anchor bolts.

5. Install thermometers and pressure gages.

B. Connections

1. Install piping adjacent to machine to allow service and maintenance.

2. Install steam supply for pressure-powered pumps as4equired by Division 23 Section "Steam And
Condensate Heating Piping".

3. Install compressed-air supply for pressure-powered pumps as required, by Division 22 Section
"General-service Compressed-air Piping".

4. Install gate and check valves on inlet and outlet of\pressure-powered pumps.

5. Install check valve, gate valve, and globe valve at pump discharge connections for each electric-
driven pump.

6. Pipe drain to nearest floor drain for overflow and drain piping connections.

7. Install full-size vent piping to outdoors, terminating in' 180-degree elbow at point above highest
steam system connection or as indicated.

8. Ground equipment according to Division 26xSection "Grounding And Bonding For Electrical
Systems".

9. Connect wiring according to Division 26 Section "Low-voltage Electrical Power Conductors And

Cables".

END OF SECTION 23 22 23 13
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Task Specification Specification Description
23231300 21052300 Piped Utilities Basic Materials And Methods
23231300 22 11 16 00e Refrigerant Piping
232316 00 07 63 00 00 Common Work Results for Fire Suppression
232316 00 07 63 00 00a Common Work Results for Plumbing
232316 00 07 63 00 00b Common Work Results for HYAC
232316 00 22 11 16 00a Sanitary Waste And Vent Piping
232316 00 22 11 16 00b Storm Drainage Piping
232316 00 2211 16 00c Hydronic Piping
232316 00 22 11 16 00e Refrigerant Piping
232316 00 23016071 Condensing Units
23232300 23016071 Condensing Units
July 2020

County of San Bernardino

2323 1300to 23232300-1



23 - Heating, Ventilating, And Air-Conditioning (HVAC) SAN BERNARDINO

COUNTY

THIS PAGE INTENTIONALLY LEFT BLANK

July 2020
23231300 to 23232300-2 County of San Bernardino




SAN BERNARDINO 23 - Heating, Ventilating, And Air-Conditioning (HVAC)

COUNTY

SECTION 23 25 13 00 - HVAC WATER TREATMENT

A.

B.

July 2020

Description Of Work

1. This specification covers the furnishing and installation of materials for HVAC water treatment.
Products shall be as follows or as directed by the Owner. Installation procedures shall be in
accordance with the products manufacturer's recommendations. Demolition  and removal of
materials shall be as required to support the work

Summary

1. This Section includes the following HVAC water-treatment systems:

a. Bypass chemical-feed equipment and controls.

b. Biocide chemical-feed equipment and controls.

C. Ozone-generator biocide equipment and controls.
d. UV-irradiation unit, biocide equipment, and controls.
e. Chemical treatment test equipment.

f. HVAC water-treatment chemicals.

g. Makeup water softeners.

h. RO equipment for HYAC makeup water.

i. Water filtration units for HYAC makeup water:

Definitions

1. EEPROM: Electrically erasablef programmable read-only memory.

2. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or for
remote-control, signaling power-limited circuits.

3. RO: Reverse osmosis.

4, TDS: Total dissolved.solids.

5. UV: Ultraviolet.

Performance Requirements

1. Water quality for HVAC systems shall minimize corrosion, scale buildup, and biological growth for
optimumsefficiency of HVAC equipment without creating a hazard to operating personnel or the
environment.

2. Base HVAC water treatment on quality of water available at Project site, HVAC system
equipment material characteristics and functional performance characteristics, operating
personnel capabilities, and requirements and guidelines of authorities having jurisdiction.

3. Closed hydronic systems, including hot-water heating, chilled water, dual-temperature water, and
glycol cooling, shall have the following water qualities:

a. pH: Maintain a value within 9.0 to 10.5.

b. "P" Alkalinity: Maintain a value within 100 to 500 ppm.

C. Boron: Maintain a value within 100 to 200 ppm.

d. Chemical Oxygen Demand: Maintain a maximum value of 100 ppm.

e. Soluble Copper: Maintain a maximum value of 0.20 ppm.

f. TDS: Maintain a maximum value of 10 ppm.

g. Ammonia; Maintain a maximum value of 20 ppm.

h. Free Caustic Alkalinity: Maintain a maximum value of 20 ppm.

i. Microbiological Limits:
1) Total Aerobic Plate Count: Maintain a maximum value of 1000 organisms/ml.
2) Total Anaerobic Plate Count: Maintain a maximum value of 100 organisms/ml.
3) Nitrate Reducers: Maintain a maximum value of 100 organisms/ml.
4) Sulfate Reducers: Maintain a maximum value of 0 organisms/ml.
5) Iron Bacteria: Maintain a maximum value of O organisms/ml.

4, Steam Boiler and Steam Condensate:
a. Steam Condensate:

1) pH: Maintain a value within 7.8 to 8.4.
2) Total Alkalinity: Maintain a value within 5 to 50 ppm.

HVAC Water Treatment
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3) Chemical Oxygen Demand: Maintain a maximum value of 15 ppm.
4) Soluble Copper: Maintain a maximum value of 0.20 ppm.
5) TDS: Maintain a maximum value of 10 ppm.
6) Ammonia: Maintain a maximum value of 20 ppm.
7) Total Hardness: Maintain a maximum value of 2 ppm.
b. Steam boiler operating at 15 psig (104 kPa) and less shall have the following water
qualities:
1) "OH" Alkalinity: Maintain a value within 200 to 400 ppm.
2) TDS: Maintain a value within 600 to 3000 ppm.
C. Steam boiler operating at more than 15 psig (104 kPa) shall haverthe following water
qualities:
1) "OH" Alkalinity: 200 to 400 ppm.
2) TDS: Maintain a value within 600 to 1200 ppm to maximum_30 times RO water
TDS.
5. Open hydronic systems, including condenser OR fluid-cooler spray, as directed,/water, shall
have the following water qualities:
a. pH: Maintain a value within 8.0 to 9.1.
b "P" Alkalinity: Maintain a maximum value of 100 ppm.
C Chemical Oxygen Demand: Maintain a maximum value'of 100ppm.
d. Soluble Copper: Maintain a maximum value 0f.0.20 ppm.
e. TDS: Maintain a maximum value of 10 ppm.
f. Ammonia: Maintain a maximum valueof20.ppm.
g Free "OH" Alkalinity: Maintain a maximum value of 0 ppm.
h Microbiological Limits:
1) Total Aerobic Plate Count: Maintain a maximum value of 10,000 organisms/ml.
2) Total Anaerobic Plate Count: Maintain a maximum value of 1000 organisms/ml.
3) Nitrate Reducersi’ Maintain amaximum yalue of 100 organisms/ml.
4) Sulfate Reducers: Maintain a maximum value of 0 organisms/ml.

5) Iron Bacteria: Maintainc/amaximum value of O organisms/ml.
i. Polymer Testable: ‘Maintain'a minimum value within 10 to 40.
6. Passivation for Galvanized Steel: For the first 60 days of operation.
a. pH: Maintain a value within,7 to 8.
b. Calcium«Carbonate Hardness:, Maintain a value within 100 to 300 ppm.
C. Calcium Carbonate Alkalinity:“Maintain a value within 100 to 300 ppm.

E. Submittals
1. Product Data: Foreach type of product indicated.
2. ShoprDrawings: Pretreatment and chemical treatment equipment showing tanks, maintenance
space required, and piping connections to HVAC systems. Include plans, elevations, sections,
details, and attachments to other work.

a. Wiring Diagrams: Power and control wiring.
3. Field quality-control test reports.
4, Manufacturer Seismic Qualification Certification
5. Other Informational Submittals:
a. Water-Treatment Program: Written sequence of operation on an annual basis for the

application equipment required to achieve water quality defined in the "Performance
Requirements" Article above.

b. Water Analysis: lllustrate water quality available at Project site.

C. Passivation Confirmation Report: Verify passivation of galvanized-steel surfaces, and
confirm this observation in a letter to the Owner.

F. Quiality Assurance
1. HVAC Water-Treatment Service Provider Qualifications: An experienced HVAC water-treatment
service provider capable of analyzing water qualities, installing water-treatment equipment, and
applying water treatment as specified in this Section.

HVAC Water Treatment July 2020
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2. 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.
1.2 PRODUCTS
A. Manual Chemical-Feed Equipment
1. Bypass Feeders: Steel, with corrosion-resistant exterior coating, minimum 3-1/2-inch (89-mm) fill

opening in the top, and NPS 3/4 (DN 20) bottom inlet and topsside outlet. »Quarter turn or
threaded fill cap with gasket seal and diaphragm to lock the top on the feeder when exposed to
system pressure in the vessel.

a. Capacity: 2 gal. (7.6 L) OR 5 gal. (19 L), as directed.

b. Minimum Working Pressure: 125 psig (860 kPa) OR 175'psig (1210 kPa), as directed.

B. Automatic Chemical-Feed Equipment

1.

July 2020

Water Meter:

AWWA C700, oscillating-piston, magnetic-drive, totalization meter.
Body: Bronze.

Maximum Pressure Loss at Design Flow: 3 psig (20 kPa):
Registration: Gallons (Liters) or cubic feet(cubic meters).

Controls: Flow-control switchrwithrnormally epen contacts; rated for maximum 10 A, 250-V
ac; and that will close at adjustable increments of total flow.

Water Meter:

AWWA C701, turbine-type, totalization meter.

Body: Bronze.

Minimum Working-Pressure Rating: 100 psig (690 kPa).

Maximum Pressure Loss at Design.Flow: 3 psig (20 kPa).
Registration: Gallons{(Liters) or cubic feet (cubic meters).

End Connections: <Threaded.

g. Control: Low-voltage signal capable of transmitting 1000 feet (305 m).
Water Meter:

PoooTp

~ooo0oT®

AWWA C701, turbine-type, totalization meter.

Body: Bronze OR Epoxy-coated cast iron, as directed.

Minimum Working-Pressure Rating: 150 psig (1035 kPa).

Maximum Pressure Loss at Design Flow: 3 psig (20 kPa).

Registration: Gallons (Liters) or cubic feet (cubic meters).

End Connections: Flanged.

Controls: Flow-control switch with normally open contacts; rated for maximum 10 A, 250-V

ac; and that will close at adjustable increments of total flow.

Inhibitor Injection Timers:

a. Microprocessor-based controller with LCD display in NEMA 250, Type 12 enclosure with
gasketed and lockable door. Interface for start/stop and status indication at central
workstation as described in Division 23 Section "Instrumentation And Control For Hvac".

~peoTw

b. Programmable timers with infinite adjustment over full range, and mounted in cabinet with
hand-off-auto switches and status lights.

C. Test switch.

d. Hand-off-auto switch for chemical pump.

e. llluminated legend to indicate feed when pump is activated.

f. Programmable lockout timer with indicator light. Lockout timer to deactivate the pump and

activate alarm circuits.

g. LCD makeup totalizer to measure amount of makeup and bleed-off water from two water
meter inputs.

pH Controller:

HVAC Water Treatment
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a. Microprocessor-based controller, 1 percent accuracy in a range from zero to 14 units.

Incorporate solid-state integrated circuits and digital LCD display in NEMA 250, Type 12

enclosure with gasketed and lockable door. Interface for start/stop and status indication.at

central workstation as described in Division 23 Section "Instrumentation And Control For

Hvac".

Digital display and touch pad for input.

Sensor probe adaptable to sample stream manifold.

High, low, and normal pH indication.

High or low pH alarm light, trip points field adjustable; with silence switch.

Hand-off-auto switch for acid pump.

. Internal adjustable hysteresis or deadband.

DS Controller:

Microprocessor-based controller, 1 percent accuracy in a range from zero to 5000

micromhos.  Incorporate solid-state integrated circuits and" digital LCD | display in

NEMA 250, Type 12 enclosure with gasketed and lockable door. Interface for start/stop

and status indication at central workstation as described in Division 23 Section

"Instrumentation And Control For Hvac".

Digital display and touch pad for input.

Sensor probe adaptable to sample stream manifold.

High, low, and normal conductance indication.

High or low conductance alarm light, trip points field adjustable; with silence switch.

Hand-off-auto switch for solenoid bleed=off-valve.

Bleed-off valve activated indication.

Internal adjustable hysteresis or/deadband.

Bleed Valves:

1) Cooling Systems: Forged-brass body, globe pattern, general-purpose solenoid with
continuous-duty coil, or motorized valve,

2) Steam BoilersiMotorized ball valve, steel body, and TFE seats and seals.

8. Biocide Feeder Timer:

a. Microprocessor-based,controller with digital LCD display in NEMA 250, Type 12 enclosure
with gasketed and lockable door. Interface for start/stop and status indication at central
workstation as described in\Division 23 Section "Instrumentation And Control For Hvac".

b. 24-hourtimer with 14-day skip.feature to permit activation any hour of day.

Precision, solid-state, bleed-off lockout timer and clock-controlled biocide pump timer.
Prebleed.and bleed lockout timers.

d Solid-state alternator to enable use of two different formulations.

e. 24-hour display of time of day.

f. 14-day display of.day of week.
g
h
i.

pHe@ o oo0T
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Battery backup so clock is not disturbed by power outages.
Hand-off-auto switches for biocide pumps.
Biocide A and Biocide B pump running indication.

9. Chemical Solution Tanks:
a. Chemical-resistant reservoirs fabricated from high-density opaque polyethylene with
minimum 110 percent containment vessel.
b. Molded cover with recess for mounting pump.

C. Capacity: 30 gal. (114 L) OR 50 gal. (189 L) OR 120 gal. (454 L), as directed.
10:7» Chemical Solution Injection Pumps:
a. Self-priming, positive-displacement; rated for intended chemical with minimum 25 percent
safety factor for design pressure and temperature.

b. Adjustable flow rate.
C. Metal and thermoplastic construction.
d. Built-in relief valve.
e. Fully enclosed, continuous-duty, single-phase motor. Comply with requirements in Division
23 Section "Common Motor Requirements For Hvac Equipment”.
HVAC Water Treatment July 2020
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11.

12.

Chemical Solution Tubing: Polyethylene tubing with compression fittings and joints except

ASTM A 269, Type 304, stainless steel for steam boiler injection assemblies.

Injection Assembly:

a. Quill: Minimum NPS 1/2 (DN 15) with insertion length sufficient to discharge into at least
25 percent of pipe diameter.

b. Ball Valve: Three OR Two, as directed,-piece, stainless steel; selected to fit quill.

C. Packing Gland: Mechanical seal on quill of sufficient length to allow quill removal during
system operation.

d. Assembly Pressure/Temperature Rating: Minimum 600 psig (4137 kPa) at 200 deg.F (93
deg C).

C. Ozone-Generator Biocide Equipment

1.

July 2020

Corona discharge generator with stainless-steel generating cells, and transformer housed in a
NEMA 250, Type 4 enclosure. Assembly shall be suitable for eontinuous duty. Provide site
glasses to verify proper operation of generator.

Water-cooled generators shall be provided with cooling water at maximum 70 deg F (21 deg C)
and 35 psig (241 kPa).

Generator vessels exposed to system pressure shall be constructed according to ASME Boiler
and Pressure Vessel Code and be equipped with pressure relief valve.

External air compressor or induced airflow through' a Cleanable prefilter supplies concentrated
oxygen through a molecular sieve with minus 62eg F (minus 52 deg C) dew point to avoid the
formation of nitric acid.

Microprocessor-based control with software, in EEPROM, surge protection, high-temperature
cutout, and operational status lights. Interface for start/stop and status indication at central
workstation as described in Division 23 Section "Instrumentation And Control For Hvac".

Ozone Contactors:

a. Bubble diffusers:.

b. Induction injection nozzle.

C. Injectors with static mixers.
Ozone Detector and Alarm Devices:
a. Detector:

1) Sensor: Metal dioxide semiconductor.
2) Concentration Range: 0.01 to 0.14 ppm.
3) Accuracy: Plus or minus 20 percent of range.
4) Sensitivity: 0.01 ppm.
5) Response Time: Maximum 10 seconds.
6) Operating Temperature: 50 to 100 deg F (10 to 38 deg C).
7 Relatively Humidity: 20 to 95 percent, noncondensing over the operating
temperature range.
b. Horns:
1) Electric-vibrating-polarized type.
2) 24-V dc; with provision for housing the operating mechanism behind a grille.
3) Horns shall produce a sound-pressure level of 90 dBA, measured 10 feet (3 m) from
the horn.
C. Visible Alarm Devices:
1) Xenon strobe lights listed in UL 1971, with clear or nominal white polycarbonate lens
mounted on an aluminum faceplate.
2) Rated Light Output: 75 OR 110, as directed, candela.
3) Strobe Leads: Factory connected to screw terminals.
Self-Contained Breathing Apparatus: Open-circuit, pressure-demand, compressed air includes
completely assembled, portable, self-contained devices designed for hazardous breathing
environment application.
a. Face Piece: EPDM or silicone rubber construction material, one-size-fits-all with double-
sealing edge, stainless-steel speaking diaphragm and lens retainer, five adjustable straps
to hold face piece to head (two straps on each side and one on top), exhalation valve in
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mask, close-fitting nose piece to ensure no CO, buildup, and perspiration drain to avoid
skin irritation and to prevent eyepiece, spectacle, and lens fogging.

b. Backplate: ~ Orthopedically designed of chemical and impact-resistant, glass-fiber
composite OR aluminum, as directed.
C. Harness and Carrier Assembly: Large triangular back pad, backplate, and adjustable waist

and shoulder straps. Modular in design, detachable components, and easy to clean and
maintain. Shoulder straps padded with flame-resistant material, reinforced with stainless-
steel cable, and attached with T-nuts, washers, and screws.

d. Air Cylinder: 30 OR 45 OR 60, as directed,-minute, low-pressure, air-supply-loaded
fiberglass OR aluminum OR steel, as directed, cylinders fitted with-quick-fill assembly far
refilling and air transfer.

e. Wall-Mounting Cabinet: Leakproof, corrosion-resistant, clear, plastic case.

Tested and Certified: By the National Institute for Occupational Safety’and Health and by

the Mine Safety and Health Administration, according to 42 CFR 84, Subpart H.

—h

D. Stainless-Steel Pipes And Fittings

1. Stainless-Steel Tubing: Comply with ASTM A 269, Type316.

2. Stainless-Steel Fittings: Complying with ASTM A 815/A 815M, Type 316, Grade WP-S.

3. Two-Piece, Full-Port, Stainless-Steel Ball Valves:. AASTM A 351, Type 316 stainless-steel body;
ASTM A 276, Type 316 stainless-steel stem and vented ball, carbon=filed TFE seats, threaded
body design with adjustable stem packing, threaded ends, and 250-psig (1725-kPa) SWP and
600-psig (4140-kPa) CWP ratings.

4. Three-Piece, Full-Port, Stainless-Steel Ball Valves: ASTM A:351, Type 316 stainless-steel body;
ASTM A 276, Type 316 stainless-steel stem and" vented" ball, threaded body design with
adjustable stem packing, threaded ends, and 150-psig (1035-kPa) SWP and 600-psig (4140-kPa)

CWP rating.
E. UV Biocide Equipment
1. Target Irradiation: Minimum 30,000microwatts X s/sg. cm.
2. Light Source Vessels:

a. ASTM A 666, Type 304 stainless steel.

b. Construct for minimum 150, psig (1035 kPa) at 150 deg F (65 deg C) according to ASME
Boiler and Pressure Vessel'Code, and equipped with pressure relief valve.

C. Light.Source Sleeve: Quartz, with EPDM O-ring seals.

d. Light Source: Replaceable UV lamp producing minimum target irradiation of 254-nm
wavelength light.
3. Controls: Interlock with pumps to operate when water is circulating.
F. Chemical Treatment Test Equipment
1. Test Kit: Manufacturer-recommended equipment and chemicals in a wall-mounting cabinet for

testing pH, TDS, inhibitor, chloride, alkalinity, and hardness; sulfite and testable polymer tests for
high-pressure boilers, and oxidizing biocide test for open cooling systems.
2. Sample Cooler:

a. Tube: Sample.

1) Size: NPS 1/4 (DN 8) tubing.

2) Material: ASTM A 666, Type 316 stainless steel.

3) Pressure Rating: Minimum 2000 psig (13 790 kPa).

4) Temperature Rating: Minimum 850 deg F (454 deg C).
b. Shell: Cooling water.

1) Material: ASTM A 666, Type 304 stainless steel.

2) Pressure Rating: Minimum 250 psig (1725 kPa).

3) Temperature Rating: Minimum 450 deg F (232 deg C).
C. Capacities and Characteristics:

1) Tube: Sample.

a) Flow Rate: 0.25 gpm (0.016 L/s).

HVAC Water Treatment July 2020
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b) Entering Temperature: 400 deg F (204 deg C).
C) Leaving Temperature: 88 deg F (31 deg C).
d) Pressure Loss: 6.5 psig (44.8 kPa).

2) Shell: Cooling water.
a) Flow Rate: 3 gpm (0.19 L/s).
b) Entering Temperature: 70 deg F (21 deg C).
C) Pressure Loss: 1.0 psig (6.89 kPa).

3. Corrosion Test-Coupon Assembly: Constructed of corrosive-resistant material, complete with
piping, valves, and mild steel and copper coupons. Locate copper coupon downstream:from'mild
steel coupon in the test-coupon assembly.

a. Two-station rack for closed-loop systems.
b. Four-station rack for open systems.

Chemicals

1. Chemicals shall be as recommended by water-treatment system manufacturer that are
compatible with piping system components and connected equipment,and that can attain water
quality specified in Part 1.1 "Performance Requirements" Article.

2. Water Softener Chemicals:

a. Mineral: High-capacity, sulfonated“polystyrene ion-exchange resin that is stable over
entire pH range with good resistance to bead fracture. from attrition or shock. Resin
exchange capacity minimum 30,000 grains/cu. ft. (69 kg/cu. m) of calcium carbonate of
resin when regenerated with 251b(6.8 ko) of salt.

b. Salt for Brine Tanks: High-purity sodium chloride, free of dirt and foreign material. Rock
and granulated forms are not acceptable:

HVAC Makeup Water Softener.

1.
2.

Description: Twin mineral tanks and one brine tank, factory mounted on skid.

Fabricate supports<and attachments,to.tanks with reinforcement strong enough to resist tank

movement during Seismic €vent when tank supports are anchored to building structure as

recommended in writing by manufacturer.

Mineral Tanks:

a. Fabricate and label steel filter tanks to comply with ASME Boiler and Pressure Vessel
Code: Section VIII; Division 1.

b. Fabricate and label FRP filter tanks to comply with ASME Boiler and Pressure Vessel
Code: Section X, if indicated.

C. Pressure Rating: 100 psig (690 kPa) OR 125 psig (860 kPa) OR 150 psig (1035 kPa), as
directed, minimum.

d. Wetted Components: Suitable for water temperatures from 40 to at least 100 deg F (5 to
at least 38'deg C).

e. Freeboard: 50 percent, minimum, for backwash expansion above the normal resin bed
level.

f. Support Legs or Skirt: Constructed of structural steel, welded or bonded to tank before
testing and labeling.

g. Finish: Hot-dip galvanized on exterior and interior of tank after fabrication.

h. Upper Distribution System: Single-point type, fabricated from galvanized-steel pipe and
fittings.

i. Lower Distribution System: Hub and radial-arm or header-lateral type; fabricated from
PVC pipe and fittings with individual, fine-slotted, nonclogging PE strainers; arranged for
even-flow distribution through resin bed.

Controls: Automatic; factory mounted on mineral tanks and factory wired.

Adjustable duration of regeneration steps.

Push-button start and complete manual operation override.

Pointer on pilot-control valve shall indicate cycle of operation.

Means of manual operation of pilot-control valve if power fails.

Main Operating Valves: Industrial, automatic, multiport, diaphragm type with the following

features:

©Coo o
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1) Slow opening and closing, honslam operation.

2) Diaphragm guiding on full perimeter from fully open to fully closed.

3) Isolated dissimilar metals within valve.

4) Self-adjusting, internal, automatic brine injector that draws brine and rinses at
constant rate independent of pressure.

5) Float-operated brine valve to automatically measure the correct amount of. brine to
the softener and refill with fresh water.

6) Sampling cocks for soft water.

f. Flow Control: Automatic control of backwash and flush rates over variations in_operating
pressures that do not require field adjustments. Equip mineral tanks-with automatic-reset-
head water meter that electrically activates cycle controller to initiate regeneration at preset
total in gallons (liters), and automatically resets after regeneration to presetstotal in gallons
(liters) for next service run. Include alternator to regenerate one mineral tank with the other

in service.

Brine Tank: Combination measuring and wet-salt storing system.

a. Tank and Cover Material: Fiberglass a minimum of 3/16 inch (4.8 mm). thick; or molded PE
a minimum of 3/8 inch (9.5 mm) thick.

b. Brine Valve: Float operated and plastic fitted for automatic control of brine withdrawn and
freshwater refill.

C. Size: Large enough for at least four regenerations at full salting:

Factory-Installed Accessories:

a. Piping, valves, tubing, and drains.

b. Sampling cocks.

C. Main-operating-valve position indicators.

d. Water meters.

Water Test Kit: Include water test kit in wall-mounting enclosure for water softener.

l. RO Equipment For HVAC Makeup‘Water

1. Description: Factory fabricated and tested with RO membrane elements in housings, high-
pressure pumps and motors,.controls, valves, and prefilter; mounted on skid.

2. Fabricate supports and attachments to tanks with reinforcement strong enough to resist tank
movement during seismic event,when tank supports are anchored to building structure as
recommendeddn writing by manufacturer.

3. Skid Assembly: Welded-steel frame coated with epoxy protective finish.

4, RO Membrane and Housing:

a. Element: Thin-film composite with U-cup brine seal with minimum 98 percent salt rejection
based on 2000-ppm water supplied at 225 psig (1551 kPa) and 77 deg F (25 deg C).

b. Housing: ASTMA 666, Type 304 stainless steel with PVC end caps held in place with
stainless-steel straps.

5. High-Pressure Pumps and Motors:

a. Pump:

1) Vertical, multistage centrifugal operating at 3500 rpm with ASTM A 666, Type 304
stainless-steel casing, shaft, impellers, and inlet and discharge casting.

2) Bearings shall be tungsten carbide and ceramic.

3) Cast-iron frame and flanged suction and discharge connections.

b. Motor: NEMA-standard, C-faced TEFC motor supported on the pump-bearing frame.
General requirements for motors are specified in Division 23 Section "Common Motor
Requirements For Hvac Equipment".

6. Controls:

a. Microprocessor-based controller with LCD display.

b. Interlock for remote start/stop control.

C. Membrane flush sequence when pumps shut down.

d. Run time indicator.

e. Low-pressure safety cutoff.

f. Panel-mounted gages as follows:
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11.

12.

13.

1) Product and concentrate.

2) Inlet, cartridge filter outlet, RO feed, RO concentrate, and RO product pressures.
3) Product conductivity monitor.

Valves:

a. Stainless-steel pump, concentrate, and recycle throttling valves rated.for minimum: 300
psig (2068 kPa).

b. Automatic inlet shutoff valve, diaphragm type; solenoid actuated, normally closed, and
constructed of glass-reinforced noryl thermoplastic.

C. PVC valves with EPDM seats and seals for isolation at inlet, and checki.and sample valves

at product and concentrate. Sample valves at cartridgefilter outlet, concentrate, and
product outlet.

Prefilter:
a. Housing: Polypropylene with built-in relief or vent valve.
b. Element: Spun-wound polypropylene.

Inlet Water Tempering Valve: Thermostatic water-tempering valve to maintain 77 deg F (25

deg C), as directed, inlet water temperature to RO unit.

Activated Carbon Filter:

a. Media Tank: Fiberglass-reinforced polyester rated for minimum 150 psig (1035 kPa) with
internal backwash distributor and filtered water collector.

b. Media: 12 x 40-mesh, bituminous coal-based<activated.carbon.

C. Backwash Valve: Piston-operated controlvalve with drain-line, flow-control orifice.

d. Backwash Control: Seven-day:time clock.

Atmospheric Storage Tank:

a. Tank: Polyethylene single piece with cloesed top and flat bottom with manway in top, 0.2-
micron filter vent, inlet, discharge, and'drain piping connections, and bulkhead fittings for
level controls.

b. Control: Level switches ‘start and stop/RO unit. Low-level limit shall stop repressurization
pumps, and signal an alarm.

Repressurization/Pumps:

a. Pumps: Two. close-coupled, single-stage centrifugal pumps, with mechanical seals.
Wetted components ASTM A 666, Type 316 stainless steel.

b. Controls: NEMA-4X pump control panel constructed of fiberglass to control pumps, one
operating, one standby, with automatic alternator and fail-over control.

C. Motor: ODP motor ‘supported on the pump-bearing frame. General requirements for
motors are specified in Division 23 Section "Common Motor Requirements For Hvac
Equipment".

Water Test Kit: Include water test kit in wall-mounting cabinet for RO unit.

J. Filtration Equipment

1.

July 2020

Multimedia Filters:
a. Description: Factory-fabricated and -tested, simplex, multimedia filter system of filter tank,
media, strainer, circulating pump, piping, and controls for removing particles from water.
1) Filter Tank: Corrosion resistant with distribution system and media.
a) Fabricate and label steel filter tanks to comply with ASME Boiler and Pressure
Vessel Code: Section VIII, Division 1.
b) Fabricate and label FRP filter tanks to comply with ASME Boiler and Pressure
Vessel Code: Section X, if indicated.
C) Pipe Connections NPS 2 (DN 50) and Smaller: Threaded according to
ASME B1.20.1.
d) Steel Tank Pipe Connections NPS 2-1/2 (DN 65) and Larger. Steel,
Class 150 flanges according to ASME B16.5 or grooved according to
AWWA C606.
e) FRP Tank Pipe Connections NPS 2-1/2 (DN 65) and Larger: Type A, integral;
Designation E, 125-psig (0.862-MPa) or F, 150-psig (1.034-MPa) pressure
category flanges of grade same as tank material according to ASTM D 5421.
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2) Motorized Valves: Flanged or grooved-end, ductile-iron butterfly type with EPDM
valve seat and stem seal; with ASTM B 148 aluminum bronze disc.

3) Strainer: Basket type mounted on pump suction.

4) Piping: ASTM A 53/A 53M, Type S, F, or E; Grade B, Schedule 40 black steél, with
flanged, grooved, or threaded joints and malleable, steel welding, or ductile-iron
fittings.

5) Piping: ASTM B 88, Type L (ASTM B 88M, Type B) copper water tube, copper-alloy
solder-joint fittings, and brazed, flanged, or grooved joints.

6) Safety Valves: Automatic pressure relief.

7 Circulating Pump: Overhung impeller, close coupled, singlesstage, end suction,
centrifugal. Comply with UL 778 and with HI 1.1-1.2 and HI‘'1.3.

a) Casing: Radially split, cast iron.

b) Pressure Rating: 125 psig (860 kPa) OR 150 psig:(1035¢kPa), as directed,
minimum.

c) Impeller: ASTM B 584, cast bronze; statically and“dynamically balanced,
closed, and keyed to shaft.

d) Shaft and Shaft Sleeve: Steel shaft,with copper-alloy shaft sleeve.

e) Seal: Mechanical.

f) Motor: ODP motor supported on the pump-bearing frame. General
requirements for motors are specified in/Division'23.Section "Common Motor
Requirements For Hvac Equipment™.

8) Controls: Automatic control ofseirculating pump and tank backwash; factory wired

for single electrical connection.

a) Panel: NEMA 250/ Type 4 enclosure with time clock and pressure gages.

b) Pump: Automatic and manual switching; manual switch position bypasses
safeties and controls.

C) Backwash: Automatic;with time clock and differential pressure switch.

d) Backwash Valve: Tank meunted with valves interlocked to single actuator.

9) Support: Skid mounting.» Fabricate supports and base and attachment to tank with
reinforcement strong‘enough to resist filter movement during a seismic event when
filter base is anchored to building structure.

2. Self-Cleaning Strainers:

a. Description: Factory-fabricated and -tested, ASTM A 126, Class B, cast-iron or steel, self-
cleaning strainer system of tank, strainer, backwash arm or cleaning spiral, drive and
motor, piping, and controls for removing particles from water.

1) Fabricate and label ASTM A 126, Class B, cast-iron or steel strainer tanks to comply
with’ ASME Boiler and Pressure Vessel Code: Section VI, Division 1.

2) Pipe Connections:

a) NPS 2 (DN 50) and Smaller: Threaded according to ASME B1.20.1.
b) NPS 2-1/2 (DN 65) and Larger: Steel, Class 150 flanges according to
ASME B16.5 or grooved according to AWWA C606.

b. Motorized Valves: Flanged or grooved-end, ductile-iron angle type with EPDM valve seat
and stem seal; with ASTM B 148 aluminum bronze disc.

C. Strainer: ASTM A 666, Type 316 stainless steel.

d. Piping: ASTM A53/A53M, Type S, F, or E; Grade B, Schedule 40 black steel, with
flanged, grooved, or threaded joints and malleable, steel welding, or ductile-iron fittings.

e. Safety Valves: Automatic pressure relief.

Backwash Arm Drive:

1) Drive Casing: Castiron.

2) Worm Gears: Immersed in oil.

3) Motor: ODP motor supported on the strainer-bearing frame. General requirements
for motors are specified in Division 23 Section "Common Motor Requirements For

Hvac Equipment".

g. Controls: Automatic control of backwash; factory wired for single electrical connection.

1) Panel: NEMA 250, Type 4 enclosure with time clock and pressure gages.

—H
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2) Backwash Arm Drive: Automatic and manual switching; manual switch position
bypasses safeties and controls.

3) Backwash: Automatic; with time clock and differential pressure switch.

4) Backwash Valve: Electric actuator.

h. Support:  Skid mounting. Fabricate supports and base and attachment to tank with
reinforcement strong enough to resist strainer movement during a seismic event when
strainer base is anchored to building structure.

3. Bag OR Cartridge, as directed,-Type Filters:

a. Description:  Floor-mounting housing with filter bags OR cartridges, as directed, for
removing particles from water.

1) Housing: Corrosion resistant; designed to separate inlet from outlet,and to direct
inlet through bag OR cartridge, as directed,-type water filter; with bag support
and base, feet, or skirt.

a) Pipe Connections NPS 2 (DN 50) and Smaller: Threaded according to
ASME B1.20.1.

b) Steel Housing Pipe Connections NPS 2-1/2 (DN.65) and Larger: Steel,
Class 150 flanges according to»ASME B16.5 or grooved according to
AWWA C606.

c) Plastic Housing Pipe Connections' NPS 2-1/2 (DN 65) and Larger: 150-psig
(1035-kPa) plastic flanges.

2) Bag OR Cartridge, as directed:  Replaceable; of shape to fit housing.

4. Centrifugal Separators:
a. Description: Simplex separator housing with baffles and chambers for removing particles
from water by centrifugal action and gravity.
b. Housing: With manufacturer's proprietary system of baffles and chambers.

1) Construction: Fabricate and label steel separator housing to comply with ASME
Boiler and Pressure Vessel Code: Section VIII, Division 1.

2) Inlet: Designed with tangential'entry to produce centrifugal flow of feedwater.
3) Vortex Chamber; Designed for downward vortex flow and gravity separation of
particles.

4) Collectionn-Chamber: Designed to hold separated particles.

5) Outlet: Neartop of unit.

6) Purge: At bottom of collection chamber.

7) Pipe Connections NPS 2 (DN50) and Smaller: Threaded according to
ASME B1.20.1.

8) Pipe Connections NPS 2-1/2 (DN 65) and Larger: Steel, Class 150 flanges
according to ASME B16.5 or grooved according to AWWA C606. Provide stainless-
steel flanges if tank is stainless steel.

c. Motorized Purge Valve: Gate or plug pattern valve.
1) Motorized Valves: Butterfly-type, flanged or grooved-end, ductile-iron body, with
EPDM valve seat and stem seal; with ASTM B 148 aluminum bronze disc.
d. Strainer: Stainless-steel basket type mounted on pump suction.
e. Piping: ASTM A53/A53M, Type S, F, or E; Grade B, Schedule 40 black steel, with
flanged, grooved, or threaded joints and malleable, steel welding, or ductile-iron fittings.
f. Piping: ASTM B 88, TypeL (ASTM B 88M, Type B) copper water tube, copper-alloy
solder-joint fittings, and brazed, flanged, or grooved joints.
g. Circulating Pump: Overhung impeller, close coupled, single stage, end suction, centrifugal.

Comply with UL 778 and with HI 1.1-1.2 and HI 1.3.

1) Casing: Radially split, cast iron.

2) Pressure Rating: 125 psig (860 kPa) OR 150 psig (1035 kPa), as directed,
minimum.

3) Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, closed,
and keyed to shaft.

4) Shaft and Shaft Sleeve: Steel shaft, with copper-alloy shaft sleeve.

5) Seal: Mechanical.
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6) Motor: ODP motor supported on the pump-bearing frame. General requirements for
motors are specified in Division 23 Section "Common Motor Requirements For Hvac
Equipment".
h. Controls: Automatic control of circulating pump and separator purge; factory wired for
single electrical connection.
1) Panel: NEMA 250, Type 4 enclosure.
2) Pump: Automatic and manual switching; manual switch position bypasses safeties
and controls.
3) Separator Purge: Automatic and manual.
4) TDS Controller Interlock: Open separator purge valve with bleed=off control.
i. Support:  Skid mounting. Fabricate supports and base and_attachment to separator
housing with reinforcement strong enough to resist separator.movement during a seismic
event when separator base is anchored to building structure.

EXECUTION

Water Analysis

1. Perform an analysis of supply water to determine guality of water available at Project site.

Installation

1. Install chemical application equipment..on concrete bases, level and plumb. Maintain
manufacturer's recommended clearances. Arrange units so, controls and devices that require
servicing are accessible. Anchor chemical tanks and floor-mounting accessories to substrate.

2. Install seismic restraints for equipment and floor-mounting accessories and anchor to building
structure. Refer to Division 23«Section, "Vibration And Seismic Controls For Hvac Piping And
Equipment” for seismic restraints.

3. Install water testing equipment on wall near water-chemical application equipment.

4, Install interconnecting control wiringdor chemical treatment controls and sensors.

5. Mount sensors and injectors in piping circuits.

6. Bypass Feeders: Install in closed hydronic systems, including hot-water heating, chilled water,
dual-temperature,water, and glycol.cooling, and equipped with the following:

a. Install bypass feeder in a bypass circuit around circulating pumps, unless otherwise
indicated on Drawings.

b. Install water meter in makeup water supply.

C. Install test-coupon assembly in bypass circuit around circulating pumps, unless otherwise
indicated on Drawings.

ds Install a gate or full-port ball isolation valves on inlet, outlet, and drain below feeder inlet.

e. Install. a swing check on inlet after the isolation valve.

7. Install automatic chemical-feed equipment for steam boiler and steam condensate systems and

include the fallowing:

a. Install makeup water softener.

b. Install water meter in makeup water supply.

C. Install inhibitor injection pumps and solution tanks with injection timer sensing contacts in
water meter.

1) Pumps shall operate for timed interval when contacts close at water meter in
makeup water supply connection. Injection pump shall discharge into boiler
feedwater tank or feedwater supply connection at boiler.

d. Install test equipment and furnish test-kit to the Owner.
e. Install RO unit for makeup water.
f. Install TDS controller with sensor and bleed valves.
1) Bleed valves shall cycle to maintain maximum TDS concentration.
g. Install inhibitor injection timer with injection pumps and solution tanks.
HVAC Water Treatment July 2020
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1) Pumps shall operate for timed interval on contact closure at water meter in makeup
water supply connection. Injection pump shall discharge into main steam supply

header.
8. Install automatic chemical-feed equipment for condenser OR fluid-cooler spray, as directed,
water and include the following:
a. Install makeup water softener.
b. Install water meter in makeup water supply.
C. Install inhibitor injection pumps and solution tanks with injection timer sensing, contacts in

water meter.

1) Pumps shall operate for timed interval on contact closure.at water meter in makeup
water supply connection. Injection pump shall discharge into boiler feedwater tank
or feedwater supply connection at boiler.

d. Install test equipment and provide test-kit to the Owner., Install test-coupon assembly in
bypass circuit around circulating pumps, unless otherwise indicated on Drawings.

e. Install TDS controller with sensor and bleed valves.
1) Bleed valves shall cycle to maintain maximum TDS concentration.

f. Install pH sensor and controller with injection pumps and solution tanks.

1) Injector pumps shall operate to maintain required pH.

Install biocide feeder alternating timer with two sets of injection pumps and solution tanks.

1) Injection pumps shall operate to'feed hiocide onsan.alternating basis.

Install ozone generator with diffusers in condenser-water piping.

Ozone generator shall operatescontinuously with condenser-water flow.

Install UV-irradiation lamps in condenser-water,piping.

1) UV lights shall operate continuously with.condenser-water flow.

TS @

C. Ozone-Generator Installation

1. Install ozone generator and “equipment on concrete bases, level and plumb. Maintain
manufacturer's recommended clearances« Arrange units so controls and devices that require
servicing are accessible. Anchor mineral and brine tanks and floor-mounting accessories to
substrate.

2. Install seismic restraints for equipment and floor-mounting accessories and anchor to building
structure, Refer to Division 23 Section "Vibration And Seismic Controls For Hvac Piping And
Equipment” for seismic restraints.

3. Pipe‘ozone from ozone generator to condenser water with stainless-steel pipe and fittings with
weldedjoints.

4, Install two,OR three, as directed,-piece, stainless-steel ball valve in ozone supply to condenser
water.

5; Pipe cooling water to ozone generator, and to air-gap drain fitting with stainless-steel pipe and
fittings with welded joints where enclosed in ozone-generator room.

6. Install two OR three, as directed,-piece, stainless-steel ball valve in cooling water supply to

ozone generator.

7. Mounting supports for ozone generator shall be ASTM A 666, Type 316 stainless steel.

8. Mount breathing apparatus outside ozone-generator room.

9. Mount and install ozone detector, warning lights, and audible alarm inside ozone-generator room.
Mount another set of warning lights and audible alarm just outside the main entrance to ozone-
generator room.

D. UV-Irradiation Unit Installation
1. Install UV-irradiation units on concrete bases, level and plumb. Maintain manufacturer's
recommended clearances. Arrange units so controls and devices that require servicing are
accessible. Anchor mineral and brine tanks and floor-mounting accessories to substrate.
2. Install seismic restraints for UV-irradiation units and floor-mounting accessories and anchor to
building structure. Refer to Division 23 Section "Vibration And Seismic Controls For Hvac Piping
And Equipment" for seismic restraints.

E. Water Softener Installation
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Install water softener equipment on concrete bases, level and plumb. Maintain manufacturer's
recommended clearances. Arrange units so controls and devices that require servicing are
accessible. Anchor mineral and brine tanks and floor-mounting accessories to substrate.

Install seismic restraints for tanks and floor-mounting accessories and anchor to building
structure. Refer to Division 23 Section "Vibration And Seismic Controls For Hvac Riping And
Equipment” for seismic restraints.

Install brine lines and fittings furnished by equipment manufacturer but not factory installed.
Prepare mineral-tank distribution system and underbed for minerals and place specified mineral
into mineral tanks.

Install water-testing sets on wall adjacent to water softeners.

F. RO Unit Installation

1.

3.

4.

Install RO unit and storage tank on concrete bases, level and plumb., Maintain manufacturer's
recommended clearances. Arrange units so controls and devices that({require servicing are
accessible. Anchor RO unit and storage tank with pumps to substrate.

Install seismic restraints for tanks and floor-mounting accessories and anchor to building
structure. Refer to Division 23 Section "Vibration And‘Seismic Controls For‘Hvac Piping And
Equipment” for seismic restraints.

Install interconnecting piping and controls furnished by equipment manufacturer but not factory
installed.

Install water testing sets on wall adjacent to RO unit.

G. Connections

1.

2.
3.

Piping installation requirements are specified in other, Division 21. Drawings indicate general
arrangement of piping, fittings, and specialties.

Install piping adjacent to equipment to ‘allow service and maintenance.

Make piping connections between HVAC water-treatment equipment and dissimilar-metal piping
with dielectric fittings. Dielectric fittings aresspecified in Division 23 Section "Common Work
Results For Hvac".

Install shutoff valves on HVAC water-treatment equipment inlet and outlet. Metal general-duty
valves are specified in Division 23 Section "General-duty Valves For Hvac Piping".

Refer to Division.22 Section "Domestic Water Piping Specialties" for backflow preventers required
in makeup water connections to potable-water systems.

Confirm applicable electrical requirements in Division 22 for connecting electrical equipment.
Ground equipment according to Division 26 Section "Grounding And Bonding For Electrical
Systems".

Connect wiring according to Division 26 Section "Low-voltage Electrical Power Conductors And
Cables".

H. Field Quality Control

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections. Report
results in writing.

2. Perferm.tests and inspections and prepare test reports.

a. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

3. Tests and Inspections:

a. Inspect field-assembled components and equipment installation, including piping and
electrical connections.

b. Inspect piping and equipment to determine that systems and equipment have been
cleaned, flushed, and filled with water, and are fully operational before introducing
chemicals for water-treatment system.

C. Place HVAC water-treatment system into operation and calibrate controls during the
preliminary phase of HYAC systems' startup procedures.

HVAC Water Treatment July 2020
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d. Do not enclose, cover, or put piping into operation until it is tested and satisfactory test
results are achieved.

e. Test for leaks and defects. If testing is performed in segments, submit separate.report for
each test, complete with diagram of portion of piping tested.

f. Leave uncovered and unconcealed new, altered, extended, and replaced‘water piping until

it has been tested and approved. Expose work that has been coveredr concealed before
it has been tested and approved.

g. Cap and subject piping to static water pressure of 50 psig (345 kPa) above operating
pressure, without exceeding pressure rating of piping system materials., Isolate test source
and allow test pressure to stand for four hours. Leaks and.less.in test pressure constitute

defects.
h. Repair leaks and defects with new materials and retestiping until nosleaks exist.

4, Remove and replace malfunctioning units and retest as specified above.

5. Sample boiler water at one-week intervals after boiler startup for a period of five weeks, and
prepare test report advising the Owner of changes necessary to adhere to/Part 1 "Performance
Requirements" Article for each required characteristic. Sample boiler.water at four OR six OR
eight, as directed,-week intervals following the testing noted above to show that automatic
chemical-feed systems are maintaining water’ quality ‘within performance requirements specified
in this Section.

6. At four OR six OR eight, as directed,-week intervals following Final Completion, perform
separate water analyses on hydronic systems to.show that automatic chemical-feed systems are
maintaining water quality within performance ‘requirements specified in this Section. Submit
written reports of water analysisfadvising the, Owner of changes necessary to adhere to Part 1.1
"Performance Requirements" Article.

7. Comply with ASTM D 3370 and with the following standards:

a. Silica: ASTM D 859.
b. Steam System:<ASTM D 1066.
C. Acidity and Alkalinity: ASTM D,1067:
d. Iron: ASTM D 1068.
e. Water Hardness: ASTM D 1126.
Demonstration
1. Engage a factory-authorized, service representative to train the Owner's maintenance personnel

to adjust, operate, and maintain HVAC water-treatment systems and equipment.

END OF SECTION 23 251300
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Task Specification Specification Description

23251300 21052300 Piped Utilities Basic Materials And Methods
23251300 22122326 Underground Storage Tanks

23251300 2211 16 00c Hydronic Piping
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SECTION 23 31 13 13 - METAL DUCTS

1.1 GENERAL
A. Description Of Work
1. This specification covers the furnishing and installation of materials for'metal ducts. Products
shall be as follows or as directed by the Owner. Installation procedures shall be in‘accordance
with the product manufacturer’s recommendations. Demolition and'removal of materials shall be
as required to support the work.
B. Summary
1. Section Includes:
a. Single-wall rectangular ducts and fittings.
b. Double-wall rectangular ducts and fittings.
C. Single-wall round and flat-oval ducts andfittings.
d. Double-wall round and flat-oval ducts and fittings.
e. Sheet metal materials.
f. Duct liner.
g. Sealants and gaskets.
h. Hangers and supports.
i. Seismic-restraint devices
C. Performance Requirements
1. Delegated Duct Designi, Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC
Duct Construction Standards - Metalvand Flexible" and performance requirements and design
criteria indicateddn "Duct Schedule" Article.
2. Structural Performance:.<Duct hangers and supports and seismic restraints shall withstand the
effects of gravity and seismic loads and stresses within limits and under conditions described in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and ASCE/SEI 7 OR
SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems", as directed.
a. Seismic Hazard Level'A: Seismic force to weight ratio, 0.48.
OR
Seismic Hazard Level B: Seismic force to weight ratio, 0.30.
OR
Seismic Hazard Level C: Seismic force to weight ratio, 0.15.
3. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1.
D. Submittals
1. Product Data: For each type of the following products:
a. Liners and adhesives.
b. Sealants and gaskets.
C. Seismic-restraint devices.
2. LEED Submittals:
a. Product Data for Prerequisite EQ 1: Documentation indicating that duct systems comply
with ASHRAE 62.1, Section 5 - "Systems and Equipment.”
b. Product Data for Prerequisite EA 2: Documentation indicating that duct systems comply
with ASHRAE/IESNA 90.1, Section 6.4.4 - "HVAC System Construction and Insulation."
C. Leakage Test Report for Prerequisite EA2: Documentation of work performed for
compliance with ASHRAE/IESNA 90.1, Section 6.4.4.2.2 - "Duct Leakage Tests."
d. Duct-Cleaning Test Report for Prerequisite EQ 1: Documentation of work performed for
compliance with ASHRAE 62.1, Section 7.2.4 - "Ventilation System Start-Up."
July 2020 Metal Ducts
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e. Product Data for Credit EQ 4.1: For adhesives and sealants, including printed statement of
VOC content.
3. Shop Drawings:
a. Fabrication, assembly, and installation, including plans, elevations, sections, components,
and attachments to other work.
Factory- and shop-fabricated ducts and fittings.
Duct layout indicating sizes, configuration, liner material, and static-pressure classes:
Elevation of top of ducts.
Dimensions of main duct runs from building grid lines.
Fittings.
Reinforcement and spacing.
Seam and joint construction.
Penetrations through fire-rated and other partitions.
Equipment installation based on equipment being used on Project.
Locations for duct accessories, including dampers, turning vanes, ‘and access doors and
panels.
l. Hangers and supports, including methods for«duct 'and building attachment, seismic
restraints, and vibration isolation.
4, Delegated-Design Submittal:

T T Te@mea0o

a. Sheet metal thicknesses.

b. Joint and seam construction and sealing.

C. Reinforcement details and spacing.

d. Materials, fabrication, assembly, and spacing of hangers and supports.

e. Design Calculations: Calculations, including. analysis 'data signed and sealed by the
qualified professional engineer responsible for their preparation for selecting hangers and
supports and seismic restraints.

5. Coordination Drawings: Plans, drawn to, scale, on/which the following items are shown and
coordinated with each otherj using input fromiinstaliers of the items involved:

a. Duct installation in’ congested spaces, indicating coordination with general construction,
building components,,and<other building services. Indicate proposed changes to duct
layout.

b. Suspended ceiling components.

C. Structural members to which duct will be attached.

d. Size and location of initial access modules for acoustical tile.

e. Penetrations of smoke barriers and fire-rated construction.

f. Items penetrating finished ceiling including the following:

1) Lighting fixtures.

2) Air outletsiand inlets.

3) Speakers.

4) Sprinklers.

5) Access panels.

6) Perimeter moldings.
6. Welding certificates.
7 Field quality-control reports.

E. Quality. Assurance

1. Welding Qualifications: Qualify procedures and personnel according to the following:
a. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
b. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports.
C. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

2. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment” and Section 7 - "Construction and System Start-Up."

3. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.4.4 -
"HVAC System Construction and Insulation."

Metal Ducts July 2020
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1.2 PRODUCTS

A. Single-Wall Rectangular Ducts And Fittings

1.

General Fabrication Requirements: Comply with SMACNA's "HVAC Duet Construction
Standards - Metal and Flexible" based on indicated static-pressure class<unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's, "HVAC Duct
Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervalsy and
other provisions in SMACNA's "HVAC Duct Construction Standards=Metal and Flexible."
Longitudinal Seams: Select seam types and fabricate according to SMACNA's, "HVAC Duct
Construction Standards - Metal and Flexible,” Figure 1-5, #Longitudinal=Seams - Rectangular
Ducts," for static-pressure class, applicable sealing requirementsy materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 2, "Fittings and Other Construction,” for ‘static-pressure class, applicable sealing
requirements, materials involved, duct-support intervals, and other provisions in SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible."

B. Double-Wall Rectangular Ducts And Fittings

1.
2.

3.

July 2020

Rectangular Ducts: Fabricate ducts with indicated dimensions for the inner duct.

Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"

based on indicated static-pressure class unless otherwise indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct

Construction Standards - Metal and Flexibles* Figure 1-4, "Transverse (Girth) Joints," for static-

pressure class, applicable sealing requirements, materials involved, duct-support intervals, and

other provisions.in SMACNA's'"HVAC Duct Construction Standards - Metal and Flexible."

Longitudinal Seams:. Select seam types and fabricate according to SMACNA's "HVAC Duct

Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular

Ducts," for static-pressure class, applicable sealing requirements, materials involved, duct-

support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal

and<Flexible."

Interstitial Insulation: Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or

NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."

a. Maximum Thermal Conductivity: 0.27 Btu x in./h x sqg. ft. x deg F (0.039 W/m x K) at 75
deg F(24 deg C) mean temperature.

b. Install spacers that position the inner duct at uniform distance from outer duct without
compressing insulation.

C. Coat insulation with antimicrobial coating.

d. Cover insulation with polyester film complying with UL 181, Class 1.

OR

Interstitial Insulation: Flexible elastomeric duct liner complying with ASTM C 534, Type Il for
sheet materials, and with NFPA 90A or NFPA 90B.

a. Maximum Thermal Conductivity: 0.25 Btu x in./h x sq. ft. x deg F (0.034 W/m x K) at 75

deg F (24 deg C) mean temperature.

Inner Duct: Minimum 0.028-inch (0.7-mm) perforated galvanized sheet steel having 3/32-inch-
(2.4-mm-) diameter perforations, with overall open area of 23 percent OR solid sheet steel, as
directed.

Formed-on Transverse Joints (Flanges): Select joint types and fabricate according to SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible," Figure 1-4, "Traverse (Girth) Joints,"”
for static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

Metal Ducts
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9. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular
Ducts," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards«< Metal
and Flexible."

C. Single-Wall Round And Flat-Oval Ducts And Fittings

1. General Fabrication Requirements: Comply with  SMACNA's "HVAC Duct» Construction
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on indicated
static-pressure class unless otherwise indicated.

2. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the
round sides connecting the flat portions of the duct (minor dimension):

3. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round Duct," for
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals,
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metaland Flexible."

a. Transverse Joints in Ducts Larger Than 60 Inches{(1524:mm) in Diameter: Flanged.

4, Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and Fittings," for
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals,
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

a. Fabricate round ducts larger than_90vinehes (2286 mm) in diameter with butt-welded
longitudinal seams.
b. Fabricate flat-oval ducts larger than 72 inches (1830 mm) in width (major dimension) with

butt-welded longitudinal seams.

5. Tees and Laterals: Select types.and fabricate according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5,
"Conical Tees," for static-pressure class, applicable sealing requirements, materials involved,
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

D. Double-Wall Round And Flat-Oval Ducts':And Fittings

1. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the
round sides«onnecting the flat portions of the duct (minor dimension) of the inner duct.

2. Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 3, "Round, Oval, and Flexible Duct,” based on static-pressure class unless otherwise
indicated.
as Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct

Construction Standards - Metal and Flexible," Figure 3-2, "Transverse Joints - Round
Duct," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."
1) Transverse Joints in Ducts Larger Than 60 Inches (1524 mm) in Diameter: Flanged.
b. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct and
Fittings," for static-pressure class, applicable sealing requirements, materials involved,
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."
1) Fabricate round ducts larger than 90 inches (2286 mm) in diameter with butt-welded
longitudinal seams.
2) Fabricate flat-oval ducts larger than 72 inches (1830 mm) in width (major dimension)
with butt-welded longitudinal seams.
C. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and Laterals,"
and Figure 3-5, "Conical Tees," for static-pressure class, applicable sealing requirements,
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materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."
Inner Duct: Minimum 0.028-inch (0.7-mm) perforated galvanized sheet steel having-3/32-inch-
(2.4-mm-) diameter perforations, with overall open area of 23 percent OR solid.sheet steel, as
directed.
Interstitial Insulation: Fibrous-glass liner complying with ASTM C 1071,  NFPA 90A, " or
NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
a. Maximum Thermal Conductivity: 0.27 Btu x in./h x sq. ft. x degF (0.039 W/m x K) at/75
deg F (24 deg C) mean temperature.

b. Install spacers that position the inner duct at uniform distance from outer duct without
compressing insulation.

C. Coat insulation with antimicrobial coating.

d. Cover insulation with polyester film complying with UL'1841, Class 1.

OR

Interstitial Insulation: Flexible elastomeric duct liner complying with ASTM C 534, Type Il for

sheet materials, and with NFPA 90A or NFPA 90B.

a. Maximum Thermal Conductivity: 0.25 Btu x'ini/h x sqg. ft. x deg F (0.034 W/m x K) at 75
deg F (24 deg C) mean temperature.

E. Sheet Metal Materials

1.

July 2020

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods
unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller
marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

a. Galvanized Coating Designation: G60 (Z180) OR G90 (Z275), as directed.

b. Finishes for Surfaces Exposed to View: Mill phosphatized.

PVC-Coated, Galvanized Sheet Steel;, Comply with ASTM A 653/A 653M.

a. Galvanized Coating Designation: G60 (Z180) OR G90 (Z275), as directed.

b. Minimum Thickness for Factory-Applied PVC Coating: 4 mils (0.10 mm) thick on sheet
metal surface of ducts and fittings exposed to corrosive conditions, and minimum 1 mil
(0.025 mm) thick on opposite surface, as directed.

C. Coating Materials: “Acceptable to authorities having jurisdiction for use on ducts listed and
labeled by an NRTL far compliance with UL 181, Class 1.

Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for exposed

ducts.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in the

"Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be No. 2B,

No»2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.

Aluminum Sheets: Comply with ASTM B 209 (ASTM B 209M) Alloy 3003, H14 temper; with mill

finish for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view.

Factory- or Shop-Applied Antimicrobial Coating:

a. Apply to the surface of sheet metal that will form the interior surface of the duct. An
untreated clear coating shall be applied to the exterior surface.

b. Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the EPA
for use in HVAC systems.

C. Coating containing the antimicrobial compound shall have a hardness of 2H, minimum,
when tested according to ASTM D 3363.
d. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum

smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
e. Shop-Applied Coating Color: Black OR White, as directed.
f. Antimicrobial coating on sheet metal is not required for duct containing liner treated with
antimicrobial coating.
Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and
galvanized.

Metal Ducts
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a. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.
9. Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900_mim)

or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).

F. Duct Liner
1. Fibrous-Glass Duct Liner: Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; ‘and with

NAIMA AH124, "Fibrous Glass Duct Liner Standard."

a. Maximum Thermal Conductivity:

1) Type |, Flexible: 0.27 Btu x in./h x sq. ft. x deg F (0.039 W/mmxK) at 75 deg F (24
deg C) mean temperature.

2) Type Il, Rigid: 0.23 Btu x in./h x sq. ft. x deg F (0.033W/m x K) ats75 deg F (24
deg C) mean temperature.

b. Antimicrobial Erosion-Resistant Coating: Apply to the surface of thediner that will form the
interior surface of the duct to act as a moisture repellent and eresien-resistant coating.
Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the EPA
for use in HVAC systems.

C. Solvent-Based OR Water-Based, as directed,Liner Adhesive: Comply with NFPA 90A or
NFPA 90B and with ASTM C 916.

1) For indoor applications, use adhesive that has.a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart.D (EPA Method 24).
2. Flexible Elastomeric Duct Liner: Preformedscellular, closed-cell, sheet materials complying with

ASTM C 534, Type ll, Grade 1; and with/NFPA 90A or NFPA 90B.

a. Surface-Burning Characteristics: Maximum' flame-spread index of 25 and maximum
smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.

b. Liner Adhesive: As recommended by insulation manufacturer and complying with
NFPA 90A or NFPA 90B.

1) For indoor applications, use adhesive.that has a VOC content of 50 g/L or less when
calculated according to40 CFR 59, Subpart D (EPA Method 24).
3. Natural-Fiber Duct Liner: "85 percent cotton, 10 percent borate, and 5 percent polybinding fibers,
treated with a microbial growth inhibitor and complying with NFPA 90A or NFPA 90B.

a. Maximum_Thermal Conductivity: 0.24 Btu x in./h x sqg. ft. x deg F (0.034 W/m x K) at 75

deg F (24 deg C) mean temperature when tested according to ASTM C 518.

b. Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum
smoke-developed index of 50 when tested according to ASTM E 84; certified by an NRTL.
C. Kiner Adhesive: As recommended by insulation manufacturer and complying with

NFPA 90A or NFPA 90B.
1) For indoorapplications, use adhesive that has a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
4, Insulation RPins and Washers:

a. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.106-inch- (2.6-mm-) OR 0.135-inch- (3.5-mm-
), as directed, diameter shank, length to suit depth of insulation indicated with integral 1-
1/2<inch (38-mm) galvanized carbon-steel washer.

b. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-)
thick galvanized steel OR aluminum OR stainless steel, as directed; with beveled edge
sized as required to hold insulation securely in place but not less than 1-1/2 inches (38
mm) in diameter.

5. Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction Standards -

Metal and Flexible," Figure 2-19, "Flexible Duct Liner Installation."

a. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive
coverage at liner contact surface area. Attaining indicated thickness with multiple layers of
duct liner is prohibited.

b. Apply adhesive to transverse edges of liner facing upstream that do not receive metal
nosing.
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Butt transverse joints without gaps, and coat joint with adhesive.

Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge

overlapping.

Do not apply liner in rectangular ducts with longitudinal joints, except at carners of ducts,

unless duct size and dimensions of standard liner make longitudinal joints‘necessary.

Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm

(12.7 m/s).

Secure liner with mechanical fasteners 4 inches (100 mm) from corners and atintervals not

exceeding 12 inches (300 mm) transversely; at 3 inches (75 mm) from transverse_joints

and at intervals not exceeding 18 inches (450 mm) longitudinailly:.

Secure transversely oriented liner edges facing the airstream with. metal nosings that have

either channel or "Z" profiles or are integrally formed from ductswall. Fabricate edge

facings at the following locations:

1) Fan discharges.

2) Intervals of lined duct preceding unlined duct.

3) Upstream edges of transverse joints in ducts where air velocities are higher than
2500 fpm (12.7 m/s) or where indicated.

Secure insulation between perforated sheet ‘metal inner duct of same thickness as

specified for outer shell. Use mechanical fasteners that maintain inner duct at uniform

distance from outer shell without compressing‘insulation:

1) Sheet Metal Inner Duct Perforations: 3/32-inch (2.4-mm) diameter, with an overall
open area of 23 percent:

Terminate inner ducts with buildouts attached to fire-damper sleeves, dampers, turning

vane assemblies, or other devices. " Fabricated buildouts (metal hat sections) or other

buildout means are optional; when used, secure buildouts to duct walls with bolts, screws,

rivets, or welds.

G. Sealant And Gaskets
1. General Sealantfand Gasket)Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index
of 50 when tested according to UL 723; certified by an NRTL.
2. Two-Part Tape Sealing System:

a.

oF
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Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone
activator to react exothermically with tape to form hard, durable, airtight seal.

Tape Width: 3 inches (76 mm) OR 4 inches (102 mm) OR 6 inches (152 mm), as
directed.

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.

Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum.

For indoor applications, use sealant that has a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

3. Water-Based Joint and Seam Sealant:

Se@roa0 T
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Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive and negative.
Service: Indoor or outdoor.

Metal Ducts

County of San Bernardino 23311313-7



23 - Heating, Ventilating, And Air-Conditioning (HVAC)

SAN BERNARDINO

COUNTY

i. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

Solvent-Based Joint and Seam Sealant:

Application Method: Brush on.

Base: Synthetic rubber resin.

Solvent: Toluene and heptane.

Solids Content: Minimum 60 percent.

Shore A Hardness: Minimum 60.

Water resistant.

Mold and mildew resistant.

For indoor applications, use sealant that has a VOC content .of 250 g/L or lesshwhen

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

VOC: Maximum 395 g/L.

Maximum Static-Pressure Class: 10-inch wg (2500 Pa), positive or negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and.bare), stainless

steel, or aluminum sheets.

Flanged Joint Sealant: Comply with ASTM C 920.

General: Single-component, acid-curing, silicone, elastomeric.

Type: S.

Grade: NS.

Class: 25.

Use: O.

For indoor applications, use sealant that has a VOC content of 250 g/L or less when

calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

Round Duct Joint O-Ring Seals:

Se@mooooTp
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a. Seal shall provide maximum leakage class.of 3 cfm/100 sq. ft. at 1-inch wg (0.14 L/s per
sg. m at 250 Pa) and shall be«ated for 10-inch wg (2500-Pa) static-pressure class, positive
or negative.

b. EPDM O-ring to seal in concave bead in coupling or fitting spigot.

C. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings

and fitting spigots.

H. Hangers And Supports

1.
2.

o o~

Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods
withrthreads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: ‘Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 4-1 (Table 4-1M), "Rectangular Duct Hangers Minimum Size," and Table 4-2,
"Minimum Hanger Sizes for Round Duct."

Steel Cables/for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts
designed for duct hanger service; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports:

a. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
b. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
C. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

. Seismic-Restraint Devices

1.

Metal Ducts

General Requirements for Restraint Components: Rated strengths, features, and applications
shall be as defined in reports by an evaluation service member of the ICC Evaluation Service OR
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the Office of Statewide Health Planning and Development for the State of California OR an
agency acceptable to authorities having jurisdiction, as directed.

a. Structural Safety Factor: Allowable strength in tension, shear, and pullout. force of
components shall be at least four times the maximum seismic forces to which they will be
subjected.

2. Channel Support System: Shop- or field-fabricated support assembly made. of slotted steel
channels rated in tension, compression, and torsion forces and with accessories for. attachment to
braced component at one end and to building structure at the other“end. Include matching
components and corrosion-resistant coating.

3. Restraint Cables: ASTM A 603, galvanized-steel OR ASTM A 492 stainless-steel, as directed,
cables with end connections made of cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for restraining cable service; and with an automatic-lockingsand clamping device
or double-cable clips.

4, Hanger Rod Stiffener: Steel tube or steel slotted-support-system’ sleeve with internally bolted
connections OR Reinforcing steel angle clamped, as directed, to hanger rods

5. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type. Select anchor bolts
with strength required for anchor and as tested according to ASTM E 488.

1.3 EXECUTION
A. Duct Installation

1. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling equipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and
Coordination Drawings.

2. Install ducts according to SMACNA's,"HVAC Duct Construction Standards - Metal and Flexible"
unless otherwisedndicated.

3. Install round and flat=ovalducts in maximum practical lengths.

4, Install ducts with fewest possible joints.

5. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch
connections.

6. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular
to building lines.

7. Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

8. Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness.

9. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

10. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to
view, cover the opening between the partition and duct or duct insulation with sheet metal flanges
of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches (38
mm).

11, Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.
Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke
dampers.

12.  Protect duct interiors from moisture, construction debris and dust, and other foreign materials.
Comply with SMACNA's "Duct Cleanliness for New Construction Guidelines”, as directed.

B. Installation Of Exposed Ductwork
1. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
2. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
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two-part tape sealing system.

Metal Ducts
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3. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

4. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of Aittings,
hangers and supports, duct accessories, and air outlets.
5. Repair or replace damaged sections and finished work that does not comply“with these

requirements.

C. Additional Installation Requirements For Commercial Kitchen Hood Exhaust Duct

1. Install commercial kitchen hood exhaust ducts without dips and traps thatamay. hold grease, and
sloped a minimum of 2 percent to drain grease back to the hood.
2. Install fire-rated access panel assemblies at each change in direction and at maximum intervals

of 20 feet (6 m) OR 12 feet (3.7 m), as directed, in horizontal ducts, and at every floor for vertical
ducts, or as indicated on Drawings. Locate access panel on top or sides of duct a minimum of 1-
1/2 inches (38 mm) from bottom of duct.

3. Do not penetrate fire-rated assemblies except as allowed by applicable building codes and
authorities having jurisdiction.

D. Duct Sealing

1. Seal ducts for duct static-pressure, seal classes, and deakage classes specified in "Duct
Schedule" Article according to SMACNA's "HVAC ‘Duct Construction Standards - Metal and
Flexible."

OR

Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible":

a. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

b. Outdoor, Supply-Air Ducts: Seal Class A.

C. Outdoor, Exhaust Ducts: Seal Class C:

d. Outdoor, Return-Air Ducts: Seal Class C.

e. Unconditioned Space;. Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and
Lower: Seal Class B.

f. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg (500
Pa): Seal Class A.

g. Unconditioned Space, Exhaust Ducts: Seal Class C.

h. Unconditioned Space, Return-Air Ducts: Seal Class B.

i. Conditioned,Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and Lower:
Seal Class C.

- Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg (500
Pa): »Seal Class B.

K. Conditioned Space, Exhaust Ducts: Seal Class B.

l. Conditioned Space, Return-Air Ducts: Seal Class C.

E. Hanger. And Suppaort Installation
1. Comply-with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4,
"Hangers and Supports."”

2. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.
a. Where practical, install concrete inserts before placing concrete.
b. Install powder-actuated concrete fasteners