SECTION 23 0130.51
HVAC AIR DUCT CLEANING
PART1 GENERAL
1.01 SECTION INCLUDES
A.

Cleaning of HVAC duct system, equipment, and related components.

B.

Testing and inspection agency employed by Owner.

1.02 DEFINITIONS
A.

HVAC System: For purposes of this section, the surfaces to be cleaned include all interior
surfaces of the heating, air-conditioning and ventilation system from the points where the air
enters the system to the points where the air is discharged from the system, including the inside
of air distribution equipment, coils, and condensate drain pans; see NADCA ACR for more
details.

1.03 REFERENCE STANDARDS
A.

ASTM E84- Standard Test Method for Surface Burning Characteristics of Building Materials;
2015a.

B.

NADCA ACR -Assessment, Cleaning and Restoration of HVAC Systems; 2013.

C.

UL 181 -Standard for Factory-Made Air Ducts and Air Connectors; current edition, including all
revisions.

D.

UL 181A- Closure Systems for Use with Rigid Air Ducts; Current Edition, Including All
Revisions.

1.04 SUBMITTALS
A.

Qualifications Statement: Submit qualifications of proposed cleaning contractor for approval.

B.

Project Closeout Report: Include field quality control reports, evidence of satisfactory cleaning,
and documentation of items needing further repair.

1.05 QUALITY ASSURANCE
A.

Information Available to Contractor: Upon request, Owner will provide the following:
1.
One copy of original construction drawings of HVAC system.

B.

Cleaning Contractor Qualifications: Company specializing in the cleaning and restoration of
HVAC systems as specified in this section.
1.
Certified by one of the following:
a. NADCA, National Air Duct Cleaners Association: www.nadca.com
2.
Having minimum of three years documented experience.
3.
Employing for this project a supervisor certified as an Air Systems Cleaning Specialist by
NADCA.

PART 2 PRODUCTS
2.01 TOOLS AND EQUIPMENT
A.

Vacuum Devices and Other Tools: Exceptionally clean, in good working order, and sealed
when brought into the facility.

B.

Vacuum Devices That Exhaust Air Inside Building, Including Hand-Held and Wet Vacuums:
Equipped with HEPA filtration with 99.97 percent collection efficiency for minimum 0.3-micron
size particles and DOP test number.

C.

Vacuum Devices That Exhaust Air Outside Building, Including Truck- and Trailer-Mounted
Types: Equipped with particulate collection including adequate filtration to contain debris
removed from the HVAC system; exhausted in manner that prevents contaminant re-entry to
building; compliant with applicable regulations as to outdoor environmental contamination.
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2.02 REPLACEMENT PRODUCTS

A

Fibrous Glass Insulation: Provide material complying with UL 181 equivalent to existing
material in quality and thickness.

2.03 SURFACE TREATMENTS

A

Anti-IVIicrobiaiiVIaterials: EPA registered specifically for use on non-porous HVAC system
surfaces and applied per manufacturer's instructions.

B.

Surface Coating for Fibrous Glass Materials: Water-based, zero VOC; flame spread index less
that 25, smoke developed index less than 450, Class A, when tested in accordance with ASTIVI
E84.

PART 3 EXECUTION
3.01 PROJECT CONDITIONS

A

Comply with applicable federal, state, and local requirements.

B.

Perform cleaning, inspection, and remediation in accordance with the recommendations of
NADCA "Assessment, Cleaning and Restoration of HVAC Systems" (ACR) and as specified
herein.

C.

Where NADCA ACR uses the terms "recommended", "highly recommended", or "ideally" in
regard to a certain procedure or activity, do that unless it is clearly inapplicable to the project.

D.

Take precautions to prevent introduction of additional hazards into occupied spaces.

E.

Obtain Owner's approval of proposed temporary locations for large equipment.

F.

Designate a decontamination area and obtain Owner's approval.

G.

When portions of the facility are to remain occupied or in operation during cleaning activities,
provide adequate controls or containment to prevent access to spaces being cleaned by
unauthorized persons and provide detailed instructions to Owner as to these controls or
containment.

H.

If unforeseen mold or other biological contamination is encountered, notify Engineer
immediately, identifying areas affected and extent and type of contamination.

3.02 EXAMINATION

A

Inspect the system as required to determine appropriate methods, tools, equipment, and
protection.

B.

Start of cleaning work constitutes acceptance of existing conditions.

C.

When concealed spaces are later made accessible, examine and document interior conditions
prior to beginning cleaning.

D.

Document all instances of mold growth, rodent droppings, other biological hazards, and
damaged system components.

3.03 PREPARATION

A

When cleaning work might adversely affect life safety systems, including fire and smoke
detection, alarm, and control, coordinate scheduling and testing and inspection procedures with
authorities having jurisdiction.

B.

Ensure that electrical components that might be adversely affected by cleaning are deenergized, locked out, and protected prior to beginning work.

C.

Air-Volume Control Devices: Mark the original position of dampers and other air-directional
mechanical devices inside the HVAC system prior to starting cleaning.

D.

Access to Concealed Spaces: Use existing service openings and make additional service
openings as required to accomplish cleaning and inspection.
1.
Do not cut openings in non-HVAC components without obtaining the prior approval of
Owner.
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2.
3.

E.

Make new openings in HVAC components in accordance with NADCA Standard 05; do
not compromise the structural integrity of the system.
Do not cut service openings into flexible duct; disconnect at ends for cleaning and
inspection.

Ceiling Tile: Lay-in ceiling tile may be removed to gain access to HVAC systems during the
cleaning process; protect tile from damage and reinstall upon completion; replace damaged tile.

3.04 CLEANING

A.

Use any cleaning method recommended by NADCA ACR unless otherwise specified; do not
use methods prohibited by NADCA ACR, or that will damage HVAC components or other work,
or that will significantly alter the integrity of the system.

B.

Obtain Owner's approval before using wet cleaning methods; ensure that drainage is adequate
before beginning.

C.

Ducts: Mechanically clean all portions of ducts.

D.

Hoses, Cables, and Extension Rods: Clean using suitable sanitary damp wipes at the time
they are being removed or withdrawn from their normal position.

E.

Registers, Diffusers, and Grilles: When removing, take care to prevent containment exposure
due to accumulated debris.

F.

Coils: Follow NADCA ACR completely including measuring static pressure drop before and
after cleaning; do not remove refrigeration coils from system to clean; report coils that are
permanently impacted.

G.

Fibrous Glass Material: Use HEPA vacuuming equipment, under constant negative pressure,
do not permit to get wet, and do not damage surfaces; replace material damaged by cleaning
operations.

H.

Existing Damaged Fibrous Glass Material: Report to []ngineer all evidence of damage,
deterioration, delaminating, friable material, mold or fungus growth, or moisture that cannot be
remedied by cleaning or resurfacing with an acceptable insulation repair coating.
1.
Material with active fungal growth is considered unremediable.
2.
Remove unremediable material and clean underlying surfaces.
3.
Where surface damage can be repaired by applying a coating, do so at no extra cost to
Owner.
4.
Replace unremediable material.

I.

Collect debris removed during cleaning; ensure that debris is not dispersed outside the HVAC
system during the cleaning process.

J.

Store contaminated tools and equipment in polyethylene bags until cleaned in the designated
decontamination area.

3.05 REPAIR

A.

Repair openings cut in the ventilation system so that they do not significantly alter the airflow or
adversely impact the facility's indoor air quality.

B.

At insulated ducts and components, accomplish repairs in such a manner as to achieve the
equivalent thermal value.

C.

Reseal new openings in accordance with NADCA Standard 05.

D.

Reseal rigid fiber glass duct systems using closure techniques that comply with UL 181 or UL
181A.

E.

When new openings are intended to be capable of being re-opened in the future, clearly mark
them and report their locations to Owner in project report documents.

3.06 FIELD QUALITY CONTROL

A.

Ensure that the following field quality control activities are completed prior to application of any
treatments or coatings and prior to returning HVAC system to normal operation.
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B.

Visually inspect all portions of the cleaned components; if not visibly clean as defined in
NADCA ACR, re-clean and reinspect.

C.

Coils: Cleaning must restore the coil pressure drop to within 10 percent of the coil's original
installed pressure drop; if original pressure drop is not known, coil will be considered clean if
free of foreign matter and chemical residue based on visual inspection.

D.

Notify Engineer when cleaned components are ready for inspection.

E.

Notify Owner's testing and inspection agency when cleaned components are ready for
inspection.

F.

Owner reserves the right to verify cleanliness using NADCA ACR Surface Comparison Testing
or NADCA Vacuum Test.

G.

When directed, re-clean components until they pass.

H.

Contractor shall bear the costs of retesting due to inadequate cleaning.

I.

Submit evidence that all portions of the system required to be cleaned have been cleaned
satisfactorily.

3.07 ANTI-MICROBIAL TREATMENT

A

When directed, apply anti-microbial treatment to internal surfaces.

B.

Apply anti-microbial agent after removal of surface deposits and debris.

C.

Apply anti-microbial treatments and coatings in strict accordance with the manufacturer's
written recommendations and EPA registration listing.

D.

Spray coatings directly onto interior ductwork surfaces; do not "fog" into air stream.

3.08 ADJUSTING

A

After satisfactory completion of field quality control activities, restore adjustable devices to
original settings, including, but not limited to, dampers, air directional devices, valves, fuses,
and circuit breakers.

3.09 WASTE MANAGEMENT

A

Double-bag waste and debris in 6 mil, 0. 006 inch thick polyethylene plastic bags.

B.

Dispose of debris off-site in accordance with applicable federal, state and local requirements.
END OF SECTION
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SECTION 23 0513
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
PART1 GENERAL
1.01 SECTION INCLUDES

1~2

A.

General construction and requirements.

B.

Applications.

C.

Electronically Commutated Motors (ECM).

REFERENCESTANDARDS

A.

NEMA MG 1 - Motors and Generators; 2014.

B.

NFPA 70- National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

PART 2 PRODUCTS
2.01 GENERAL CONSTRUCTION AND REQUIREMENTS

A.

Construction:
1.
Open drip-proof type except where specifically noted otherwise.
2.
Design for continuous operation in 104 degrees F environment.
3.
Design for temperature rise in accordance with NEMA MG 1 limits for insulation class,
service factor, and motor enclosure type.

B.

Visible Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,
locked rotor amps, frame size, manufacturer's name and model number, service factor, power
factor, efficiency.

C.

Wiring Terminations:
1.
Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials
indicated. Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit.
2.
For fractional horsepower motors where connection is made directly, provide threaded
conduit connection in end frame.

2.02 APPLICATIONS

A.

Exception: Motors less than 250 watts, for intermittent service may be the equipment
manufacturer's standard and need not conform to these specifications.

2.03 ELECTRONICALLY COMMUTATED MOTORS (ECM)

A.

Applications:
1.
Commercial:
a. Hydronic Fan Coil Unit:
1) Input: Motor manufacturer to coordinate control requirements with the control
board of the fan coil unit and/or specified sequence of operation.

PART 3 EXECUTION
3.01 INSTALLATION

A.

Install in accordance with manufacturer's instructions.

B.

Install securely on firm foundation. Mount ball bearing motors with shaft in any position.

C.

Check line voltage and phase and ensure agreement with nameplate.
END OF SECTION
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SECTION 23 0516
EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING
PART1 GENERAL
1.01 SECTION INCLUDES

A.

Flexible pipe connectors.

B.

Expansion joints and compensators.

C.

Pipe loops, offsets, and swing joints.

1.02 RELATED REQUIREMENTS

A.
1~3

Section 23 2113 - Hydronic Piping.

REFERENCESTANDARDS

A.

ASME 816.11 -Forged Fittings, Socket-welding and Threaded; 2011.

PART 2 PRODUCTS
2.01 FLEXIBLE PIPE CONNECTORS - STEEL PIPING
2.02 EXPANSION JOINTS- STAINLESS STEEL BELLOWS TYPE

A.

Manufacturers:
1.
Mercer Rubber Company; www.mercer-rubber.com.
2.
The Metraflex Company; www.metraflex.com.
3.
Substitutions: See Section 01 6000 - Product Requirements.

B.

Pressure Rating: 125 psi and 400 degrees F.

C.

Maximum Compression: 1-3/4 inches.

D.

Maximum Extension: 1/4 inch.

E.

Application: Steel piping 3 inches and under.

2.03 EXPANSION JOINTS- STEEL WITH PACKED SLIDING SLEEVE
PART 3 EXECUTION
3.01 INSTALLATION

A.

Install in accordance with manufacturer's instructions.
END OF SECTION
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SECTION 23 0800
COMMISSIONING OF HVAC
PART1 GENERAL
1.01 SUMMARY

A.

This section covers the Contractor's responsibilities for commissioning; each subcontractor or
installer responsible for the installation of a particular system or equipment item to be
commissioned is responsible for the commissioning activities relating to that system or
equipment item.

B.

The entire HVAC hydronic system is to be commissioned, including commissioning activities for
the following specific items:
1.
Piping systems and equipment.
2.
Fan Coil units.
3.
Other equipment and systems explicitly identified elsewhere in Contract Documents as
requiring commissioning.

C.

The Pre-functional Checklist and Functional Test requirements specified in this section are in
addition to, not a substitute for, inspection or testing specified in other sections.

PART 2 PRODUCTS
2.01 TEST EQUIPMENT

A.

Provide all standard testing equipment required to perform startup and initial checkout and
required functional performance testing; unless otherwise noted such testing equipment wiil
NOT become the property of Owner.

B.

Equipment-Specific Tools: Where special testing equipment, tools and instruments are specific
to a piece of equipment, are only available from the vendor, and are required in order to
accomplish startup or Functional Testing, provide such equipment, tools, and instruments as
part of the work at no extra cost to Owner; such equipment, tools, and instruments are to
become the property of Owner.

PART 3 EXECUTION
3.01 PREPARATION

A.

Development of the Pre-functional Checklists and Functional Test Procedure.

B.

Prepare a preliminary schedule for HVAC pipe testing, flushing and cleaning, equipment startup and testing, adjusting, and balancing start and completion; update the schedule as
appropriate.

D.

Notify the Engineer when pipe testing, flushing, cleaning, startup of each piece of equipment
and testing, adjusting, and balancing will occur; when commissioning activities not yet
performed or not yet scheduled will delay construction notify ahead of time and be proactive in
seeing that the Engineer has the scheduling information needed to efficiently execute the
commissioning process.

E.

Put new HVAC equipment and systems into operation and continue operation during each
working day of testing, adjusting, and balancing and commissioning, as required.

3.02 INSPECTING AND TESTING -GENERAL

A.

Valve/Damper Stroke Setup and Check:
1.
For all valve/damper actuator positions checked, verify the actual position against the
control system readout.
2.
Set pump/fan to normal operating mode.
3.
Command valve/damper closed; visually ve~ify that valve/damper is closed and adjust
output zero signal as required.
4.
Command valve/damper open; verify position is full open and adjust output signal as
required.
5.
Command valve/damper to a few intermediate positions.
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6.
7.

8.

If actual valve/damper position does not reasonably correspond, replace actuator or add
pilot positioner (for pneumatics).
Closure for Heating Coil Valves- Normally Open:
a. Set heating set point 20 degrees F above room temperature.
b. Observe valve open.
c.
Remove control air or power from the valve and verify that the valve stem and
actuator position do not change.
d. Restore to normal.
e. Set heating set point to 20 degrees F below room temperature.
f.
Observe the valve close.
g. Restore to normal.
Closure for Cooling Coil Valves - Normally Closed:
a. Set cooling set point 20 degrees F above room temperature.
b. Observe the valve close.
c.
Remove control air or power from the valve and verify that the valve stem and
actuator position do not change.
d. Restore to normal.
e. Set cooling set point to 20 degrees F below room temperature.
f.
Observe valve open.
g. Restore to normal.

3.03 TAB COORDINATION

A

TAB: Testing, adjusting, and balancing of HVAC.

B.

Coordinate commissioning schedule with TAB schedule.

C.

Review the TAB plan to determine the capabilities of the control system toward completing
TAB.

D.

Provide all necessary unique instruments and instruct the TAB technicians in their use; such as
handheld control system interface for setting terminal unit boxes, etc.

E.

Have all required Pre-functional Checklists, calibrations, startup and component Functional
Tests of the system completed and approved by the Engineer prior to starting TAB.

F.

Provide a qualified control system technician to operate the controls to assist the TAB
technicians or provide sufficient training for the TAB technicians to operate the system without
assistance.

3.04 CONTROL SYSTEM FUNCTIONAL TESTING

A

Pre-functional Checklists for control system components will require a signed and dated
certification that all system programming is complete as required to accomplish the
requirements of the Contract Documents and the detailed Sequences of Operation
documentation submittal.

B.

Do not start Functional Testing until all controlled components have themselves been
successfully Functionally Tested in accordance with the contract documents.

C.

Using a skilled technician who is familiar with this building, execute the Functional Testing of
the control system.

D.

Functionally Test integral or stand-alone controls in conjunction with the Functional Tests of the
equipment they are attached to, including any interlocks with other equipment or systems;
further testing during control system Functional Test is not required unless specifically indicated
below.

E.

If the control system, integral control components, or related equipment do not respond to
changing conditions and parameters appropriately as expected, as specified and according to
acceptable operating practice, under any of the conditions, sequences, or modes tested,
correct all systems, equipment, components, and software required at no additional cost to
Owner.
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3.05 DEMONSTRATION AND TRAINING

A.

Demonstrate operation and maintenance of HVAC system to Owner' personnel; if during any
demonstration, the system fails to perform in accordance with the information included in the
O&M manual, stop demonstration, repair or adjust, and repeat demonstration. Demonstrations
may be combined with training sessions if appropriate.

B.

These demonstrations are in addition to, and not a substitute for, Pre-functional Checklists
during Functional Testing.
END OF SECTION
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SECTION 23 2113
HYDRONIC PIPING
PART1 GENERAL
1.01 SECTION INCLUDES

A

Hydronic system requirements.

B.

Heating water piping, above grade.

C.

Chilled water piping, above grade.

D.

Radiant heating piping system.

E.

Equipment drains and overflows.

F.

Pipe hangers and supports.

G.

Unions, flanges, mechanical couplings, and dielectric connections.

H.

Valves:
1.
Ball valves.

1.02 RELATED REQUIREMENTS
A

Section 23 0516- Expansion Fittings and Loops for HVAC Piping.

C.

Section 23 2500- HVAC Water Treatment: Pipe cleaning.

1.03 REFERENCE STANDARDS

A

ASME B16.3- Malleable Iron Threaded Fittings: Classes 150 and 300; 2011.

B.

ASME B16.18- Cast Copper Alloy Solder Joint Pressure Fittings; 2012.

C.

ASME B16.22 -Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013.

D.

ASME B31.9- Building Services Piping; 2014.

E.

ASTM A53/A53M- Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2012.

F.

ASTM A 183- Standard Specification for Carbon Steel Track Bolts and Nuts; 2014.

G.

ASTM A234/A234M -Standard Specification for Piping Fittings of Wrought Carbon Steel and
Alloy Steel for Moderate and High Temperature Service; 2015.

H.

ASTM B32- Standard Specification for Solder Metal; 2008 (Reapproved 2014).

I.

ASTM B88- Standard Specification for Seamless Copper Water Tube; 2014.

K.

ASTM D1785- Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules
40, 80, and 120; 2015.

L.

ASTM D2241- Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe
(SDR Series); 2015.

M.

ASTM D2466- Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 40; 2013.

N.

ASTM D2467- Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings,
Schedule 80; 2015.

0.

ASTM D2855 - Standard Practice for Making Solvent-Cemented Joints with Poly(Vinyl
Chloride) (PVC) Pipe and Fittings; 1996 (Reapproved 201 0).

P.

ASTM F1476- Standard Specification for Performance of Gasketed Mechanical Couplings for
Use in Piping Applications; 2007 (Reapproved 2013).

Q.

AWS A5.8M/A5.8- Specification for Filler Metals for Brazing and Braze Welding; 2011-AMD 1.

R.

AWS D1.1/D1.1M- Structural Welding Code- Steel; 2015 (Errata 2016).

S.

AWWA C606 -Grooved and Shouldered Joints; 2015.
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T.

MSS SP-58- Pipe Hangers and Supports- Materials, Design, Manufacture, Selection,
Application, and Installation; 2009.

1.04 SUBMITTALS

A

Product Data:
1.
Include data on pipe materials, pipe fittings, valves, and accessories.
2.
Provide manufacturers catalogue information.
3.
Indicate valve data and ratings.

1.05 QUALITY ASSURANCE

A

Manufacturer Qualifications: Company specializing in manufacturing products of the type
specified in this section, with minimum three years of documented experience.

B.

Installer Qualifications: Company specializing in performing work of the type specified in this
section, with minimum 3 years of experience.

C.

Provide all grooved joint couplings, fittings, valves, specialties, and grooving tools from a single
manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A

Accept valves on site in shipping containers with labeling in place. Inspect for damage.

B.

Provide temporary protective coating on cast iron and steel valves.

C.

Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

D.

Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the work, and isolating parts of completed system.

PART 2 PRODUCTS
2.01 HYDRONIC SYSTEM REQUIREMENTS

A

Comply with ASME B31.9 and applicable federal, state, and local regulations.

B.

Piping: Provide piping, fittings, hangers and supports as required, as indicated, and as follows:
1.
Where more than one piping system material is specified, provide joining fittings that are
compatible with piping materials and ensure that the integrity of the system is not
jeopardized.
2.
Use non-conducting dielectric connections whenever jointing dissimilar metals.
3.
Grooved mechanical joints may be used in accessible locations only.
a.
Use flexible joints at Long runs of HWS & HWR Piping serving Fintube heaters.
b.
Depending on pipe size, three or four flexible joints may be used in lieu of a flexible
connector.
c.
Use gaskets of molded synthetic rubber with central cavity, pressure responsive
configuration and complying with ASTM D2000, Grade 2CA615A 15B44F17Z for
circulating medium up to maximum 230 degrees F (11 0 degrees C) or Grade
M3BA61 OA 15B44Z for circulating medium up to maximum 200 degrees F (93
degrees C).
d.
Provide steel coupling nuts and bolts complying with ASTM A 183.
4.
Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless
indicated otherwise.

C.

Pipe-to-Valve and Pipe-to-Equipment Connections: Use unions to allow disconnection of
components for servicing; do not use direct welded, soldered, or threaded connections.

D.

Valves: Provide valves where indicated:
1.
Provide drain valves where indicated, and if not indicated provide at least at main shut-off,
low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch (20 mm) gate
valves with cap; pipe to nearest floor drain.
2.
For throttling, bypass, or manual flow control services, use globe, ball, or butterfly valves.
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3.

For shut~off and to isolate parts of systems or vertical risers, use gate, ball, or butterfly
valves.

2.02 HEATING WATER PIPING, ABOVE GRADE

A

Steel Pipe: ASTM A53/A53M, Schedule 40, black, using one of the following joint types:
1.
Welded Joints: ASTM A234/A234M, wrought steel welding type fittings; AWS 01.1/01.1 M
welded.
2.
Threaded Joints: ASME B16.3, malleable iron fittings.
3.
Grooved Joints: AWWA C606 grooved pipe, fittings of same material, and mechanical
couplings.

B.

Copper Tube: ASTM B88 (ASTM B88M), Type K (A), drawn, using one of the following joint
types:
1.
Solder Joints: ASME B16.18 cast brass/bronze or ASME B16.22 solder wrought copper
fittings.
a. Solder: ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
b. Braze: AWS A5.8M/A5.8 BCuP copper/silver alloy.
c.
Braze: 1 BCuP copper/silver alloy.
2.
Grooved Joints: AWWA C606 grooved tube, fittings of same material, and copper-tubedimension mechanical couplings.
3.
Tee Connections: Mechanically extracted collars with notched and dimpled branch tube.
4.
Mechanical Press Sealed Fittings: Double pressed type complying with ASME B16.22,
utilizing EPDM, nontoxic synthetic rubber sealing elements.

2.03 CHILLED WATER PIPING, ABOVE GRADE

A

Steel Pipe: ASTM A53/A53M, Schedule 40, black; using one of the following joint types:
1.
Threaded Joints: ASME B16.3, malleable iron fittings.
2.
Grooved Joints: AWWA C606 grooved pipe, fittings of same material, and mechanical
couplings.

B.

Copper Tube: ASTM B88 (ASTM B88M), Type K (A), hard drawn; using one of the following
joint types:
1.
Solder Joints: ASME B16.18 cast brass/bronze or ASME B16.22, solder wrought copper
fittings.
a. Solder: ASTM B32 lead-free solder, HB alloy (95-5 tin-antimony) or tin and silver.
2.
Grooved Joints: AWWA C606 grooved tube, fittings of same material, and copper-tubedimension mechanical couplings.
3.
Tee Connections: Mechanically extracted collars with notched and dimpled branch tube.
4.
Mechanical Press Sealed Fittings: Double pressed type complying with ASME B16.22,
utilizing EPDM, nontoxic synthetic rubber sealing elements.

2.04 RADIANT HEATING PIPING
A

Copper Tube: ASTM B88 (ASTM B88M), Type K (A) annealed.
1.
Fittings: ASME B16.22, wrought copper.
2.
Joints: Braze, AWS A5.8M/A5.8 BCuP copper/silver alloy.

2.05 EQUIPMENT DRAINS AND OVERFLOWS

A

PVC Pipe: ASTM D1785, Schedule 40, or ASTM D2241, SDR 21 or 26.
1.
Fittings: ASTM D2466 or D2467, PVC.
2.
Joints: Solvent welded in accordance with ASTM D2855.

2.06 PIPE HANGERS AND SUPPORTS

A

Provide hangers and supports that comply with MSS SP-58.
1.
If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.
2.
Hangers for Pipe Sizes 1/2 to 1-1/2 Inch (13 to 38 mm): Malleable iron, adjustable swivel,
split ring.
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3.
4.
5.
6.
7.
B.

Hangers for Cold Pipe Sizes 2 Inches (50 mm) and Greater: Carbon steel, adjustable,
clevis.
Hangers for Hot Pipe Sizes 2 to 4 Inches (50 to 100 mm): Carbon steel, adjustable,
clevis.
Wall Support for Pipe Sizes to 3 Inches (76 mm): Cast iron hook.
Copper Pipe Support: Carbon steel ring, adjustable, copper plated.
Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous threaded.

In grooved installations, use rigid couplings with offsetting angle-pattern bolt pads or with
wedge shaped grooves in header piping to permit support and hanging in accordance with
ASME 831.9.

2.07 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS

A

Unions for Pipe 2 Inches (50 mm) and Less:
1.
Ferrous Piping: 150 psig (1 034 kPa) malleable iron, threaded.
2.
Copper Pipe: Bronze, soldered joints.

B.

Flanges for Pipe 2 Inches (50 mm) and Greater:
1.
Ferrous Piping: 150 psig (1 034 kPa) forged steel, slip-on.
2.
Copper Piping: Bronze.
3.
Gaskets: 1/16 inch (1.6 mm) thick preformed neoprene.

C.

Mechanical Couplings for Grooved and Shouldered Joints: Two or more curved housing
segments with continuous key to engage pipe groove, circular C-profile gasket, and bolts to
secure and compress gasket.
1.
Dimensions and Testing: In accordance with AWWA C606.
2.
Mechanical Couplings: Comply with ASTM F1476.
3.
Gasket Material: EPDM suitable for operating temperature range from minus 30 degrees
F (minus 34 degrees C) to 230 degrees F (11 0 degrees C).
4.
Bolts and Nuts: Hot dipped galvanized or zinc-electroplated steel.
5.
When pipe is field grooved, provide coupling manufacturer's grooving tools.

D.

Dielectric Connections:
1.
Waterways:
a. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of
short circuit current in a corresponding bimetallic joint.
b. Dry insulation barrier able to withstand 600 volt breakdown test.
c. Construct of galvanized steel with threaded end connections to match connecting
piping.
d. Suitable for the required operating pressures and temperatures.
2.
Flanges:
a. Dielectric flanges with same pressure ratings as standard flanges.
b. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of
short circuit current in a corresponding bimetallic joint.
c. Dry insulation barrier able to withstand 600 volt breakdown test.
d. Construct of galvanized steel with threaded end connections to match connecting
piping.
e. Suitable for the required operating pressures and temperatures.

2.08 BALL VALVES

A

Up To and Including 2 Inches (50 mm):
1.
Bronze one piece body, chrome plated brass ball, teflon seats and stuffing box ring, lever
handle with balancing stops, solder ends with union.

B.

Over 2 Inches (50 mm):
1.
Ductile iron body, chrome plated stainless steel ball, teflon, Virgin TFE, lever handle, gear
operated, flanged ends, rated to 800 psi (5515 kPa).
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PART 3 EXECUTION
3.01 PREPARATION

A

Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

B.

Prepare pipe for grooved mechanical joints as required by coupling manufacturer.

C.

Remove scale and dirt on inside and outside before assembly.

D.

Prepare piping connections to equipment using jointing system specified.

E.

Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or
caps.

F.

After completion, fill, clean, and treat systems. Refer to Section 23 2500 for additional
requirements.

3.02 INSTALLATION

A

Install in accordance with manufacturer's instructions.

B.

Install heating water, glycol, chilled water, condenser water, and engine exhaust piping to
ASME B31.9 requirements. Install chilled water piping to ASME B31.5 requirements.

C.

PVC Pipe: Make solvent-welded joints in accordance with ASTM D2855.

D.

Route piping in orderly manner, parallel to building structure, and maintain gradient.

E.

Install piping to conserve building space and to avoid interference with use of space.

F.

Group piping whenever practical at common elevations.

G.

Sleeve pipe passing through partitions, walls and floors.

H.

Slope piping and arrange to drain at low points.

I.

Grooved Joints:
1.
Install in accordance with the manufacturer's latest published installation instructions.
2.
Gaskets to be suitable for the intended service, molded, and produced by the coupling
manufacturer.

J.

Pipe Hangers and Supports:
1.
Install hangers to provide minimum 1/2 inch (13 mm) space between finished covering
and adjacent work.
2.
Place hangers within 12 inches (300 mm) of each horizontal elbow.
3.
Use hangers with 1-1/2 inch (38 mm) minimum vertical adjustment. Design hangers for
pipe movement without disengagement of supported pipe.
4.
Support vertical piping at every other floor. Support riser piping independently of
connected horizontal piping.
5.
Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

K.

Install valves with stems upright or horizontal, not inverted.

3.03 SCHEDULES

A

Hanger Spacing for Copper Tubing.
1.
1/2 inch (15 mm) and 3/4 inch (20 mm): Maximum span, 5 feet (1500 mm); minimum rod
size, 1/4 inch (6 mm).
2.
1 inch (25 mm): Maximum span, 6 feet (1800 mm); minimum rod size, 1/4 inch (6 mm).
3.
1-1/2 inch (40 mm) and 2 inch (50 mm): Maximum span, 8 feet (2400 mm); minimum rod
size, 3/8 inch (9 mm).
4.
2-1/2 inch (65 mm): Maximum span, 9 feet (2700 mm); minimum rod size, 3/8 inch (9
mm).
5.
3 inch (80 mm): Maximum span, 10 feet (3.0 m); minimum rod size, 3/8 inch (9 mm).
6.
4 inch (100 mm): Maximum span, 12 feet (3.6 m); minimum rod size, 1/2 inch (13 mm).

B.

Hanger Spacing for Steel Piping.
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1.
2.
3.
4.
5.
6.
7.

1/2 inch (15 mm), 3/4 inch (20 mm), and 1 inch (25 mm): Maximum span, 7 feet (2100
mm); minimum rod size, 1/4 inch (6 mm).
1-1/4 inches (32 mm): Maximum span, 8 feet (2400 mm); minimum rod size, 3/8 inch (9
mm).
1-1/2 inches (40 mm): Maximum span, 9 feet (2700 mm); minimum rod size, 3/8 inch (9
mm).
2 inches (50 mm): Maximum span, 10 feet (3.0 m); minimum rod size, 3/8 inch (9 mm).
2-1/2 inches (65 mm): Maximum span, 11 feet (3.4 m); minimum rod size, 3/8 inch (9
mm).
3 inches (80 mm): Maximum span, 12 feet (3.6 m); minimum rod size, 3/8 inch (9 mm).
4 inches (100 mm): Maximum span, 14 feet (4.3 m); minimum rod size, 1/2 inch (13 mm).
END OF SECTION

C 1601-01 I Moberly Correctional
Center Abate and Replace Piping

23 2113- 6

HYDRONIC PIPING

SECTION 23 2500
HVAC WATER TREATMENT
PART 1 GENERAL
1.01 SECTION INCLUDES

A

Contractor's responsibilities for HVAC water treatment.

B.

Owner's responsibilities for I·NAC water treatment.

C.
1.
2.
3.
4.
5.

Materials.
System Cleaner.
Closed System Treatment (Water).
By-Pass (Pot) Feeder.
Coupon rack for 2 test specimens
Water Meter.

1.02 MISCELLANEOUS PROVISIONS
A.

Contractor Responsibility:
1. Contractor shall be responsible for providing all piping system components.
2. Contractor shall be responsible for draining, cleaning, and refilling hydronic system.

B.

Owner Responsibility:
1. Owner shall be responsible for providing the closed system water treatment, prior to final
completion.
2. Owner shall be responsible for coupon specimens.
3. Owner shall inspect and maintain the water treatment throughout the warranty period.
a) The State of Missouri has an existing services contract for HVAC water treatment
services. The State of Missouri will utilize this existing contract to provide final water
treatment chemicals and services as needed to protect and maintain the equipment.
These services shall be supplied at startup and throughout the warranty period at
Owner's expense. The Contractor shall coordinate with the State of Missouri services
contract provider to ensure the new or existing system is compatible with these
services. The contractor shall coordinate with the State of Missouri services contract
provider for all startup and warranty period HVAC water treatment needs. The service
provider for this project shall be Walter Louis Fluid Technologies.

1.03 SUBMITTALS

A

Product Data: Provide data for materials and equipment and connection requirements where
applicable.

B.

Manufacturer's Installation Instructions: Indicate placement of equipment in systems, piping
configuration, and connection requirements where applicable.

PART 2 PRODUCTS
2.01 MATERIALS

A

System Cleaner:
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1.

B.

Biocide chlorine release agents such as sodium hypochlorite or calcium hypochlorite or
microbiocides such as quarternary ammonia compounds, tributyltin oxide, methylene bis
(thiocyanate).

Closed System Treatment (Water):
1.
Final chemicals and water treatment services will be provided by Walter Louis at Owner's
expense.

2.02 BY-PASS (POT) FEEDER

A

Manufacturers:
1.
Griswold Controls: www.griswoldcontrols.com.
2.
J. L. Wingert Company: www.jlwingert.com.
3.
Neptune, a brand of the Dover Company: www.neptune1.com.
4.
Wessels Company: www.westank.com

B.

5 Gal quick opening cap for working pressure of 200 psi@ 450 F.

2.03 WATER METER

A

Displacement type cold water meter with sealed, tamper-proof magnetic drive.

PART 3 EXECUTION
3.01 PREPARATION

A

Systems shall be clean, filled, started, and vented prior to installation of final treatment chemicals.
Use water meter to record capacity of system.

B.

Place terminal control valves in open position during cleaning.

3.02 CLEANING SEQUENCE
A.

Cleaning and flushing of equipment and systems shall be per sequence listed below or
manufacturer's recommendation. Coordinated with the State of Missouri services contract
provider for HVAC water treatment services.

B.

Hot Water Heating Systems:
Apply heat while circulating, slowly raising temperature to 160 degrees F (71 degrees C)
and maintain for 12 hours minimum.
2.
Remove heat and circulate to 100 degrees F (37.8 degrees C) or less; drain systems as
quickly as possible and refill with clean water.
3.
Circulate for 6 hours at design temperatures, then drain.
4.
Refill with clean water and repeat until system cleaner is removed.
1.

C.
1.
2.
3.
D.
E.
F.

Chilled Water Systems:
Circulate for 48 hours, then drain systems as quickly as possible.
Refill with clean water, circulate for 24 hours, then drain.
Refill with clean water and repeat until system cleaner is removed.
Use neutralizer agents on recommendation of system cleaner supplier.
Remove, clean, and replace strainer screens.

Inspect, remove sludge, and flush low points with clean water after cleaning process is
completed. Include disassembly of components as required.

3.03 INSTALLATION

A

Install systems in accordance with manufacturer's instructions.
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3.04 CLOSED SYSTEM TREATMENT

A

Provide one bypass feeder on system. Install isolating and drain valves and necessary piping.
Install around balancing valve downstream of circulating pumps unless indicated otherwise.

B.

Provide3/4 inch side flow coupon prefilter and primary filter.

C.

Provide 3/4 inch water coupon rack around primary bldg pump with space for 2 test specimens.

3.05 CLOSEOUT ACTIVITIES

A

Training: Train Owner's personnel on operation and maintenance of chemical treatment
system.

a. Provide minimum of two hours of instruction for two people. Coordinate with the State of
Missouri services contract provider for HVAC water treatment services.
b.

Have operation and maintenance data prepared and available for review during training.

c.

Conduct training using actual equipment after treated system has been put into full
operation.
END OF SECTION
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SECTION 23 8200
CONVECTION HEATING AND COOLING UNITS
PART1 GENERAL
1.01 SECTION INCLUDES

A.

Cabinet unit heaters.

1.02 RELATED REQUIREMENTS

A.

Section 23 0513- Common Motor Requirements for HVAC Equipment.

B.

Section 23 2113 - Hydronic Piping.

C.

Section 26 2717- Equipment Wiring: Electrical characteristics and wiring connections.
Installation of room thermostats. Electrical supply to units.

1.03 REFERENCE STANDARDS

A.

AHRI Directory of Certified Product Performance- Air-Conditioning, Heating, and Refrigeration
Institute (AHRI); current edition at www.ahrinet.org.

B.

AHRI 350- Sound Performance Rating of Non-Ducted Indoor Air-Conditioning Equipment;
2008.

C.

ASHRAE (HVACA)- ASHRAE Handbook- HVAC Applications; 2015.

D.

ASME B16.22- Wrought Copper and Copper Alloy Solder-Joint Pressure Fittings; 2013.

E.

ASTM B88- Standard Specification for Seamless Copper Water Tube; 2014.

F.

NFPA 70- National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

G.

NFPA 90A- Standard for the Installation of Air-Conditioning and Ventilating Systems; 2015.

1.04 SUBMITTALS

A.

Product Data: Provide typical catalog of information including arrangements.

B.

Shop Drawings:
1.
Indicate cross sections of cabinets, grilles, bracing and reinforcing, and typical elevations.
2.
Indicate air coil and frame configurations, dimensions, materials, rows, connections, and
rough-in dimensions.
3.
Submit schedules of equipment and enclosures typically indicating length and number of
pieces of element and enclosure, corner pieces, end caps, cap strips, access doors,
pilaster covers, and comparison of specified heat required to actual heat output provided.

C.

Warranty: Submit manufacturer's warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.05 QUALITY ASSURANCE

A

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.

B.

Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.

1.06 WARRANTY

A

Provide 5 year manufacturer's warranty for parts only.

PART 2 PRODUCTS
2.01 HYDRONIC CABINET UNIT HEATERS

A

Provide products listed, classified, and labeled by Underwriters Laboratories Inc. (UL), lntertek
(ETL), or testing firm acceptable to Authority Having Jurisdiction as suitable for the purpose
indicated.

B.

Coils:
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1.

Evenly spaced aluminum fins mechanically bonded to copper tubes.

C.

Valves: Motorized 2-way and 3-way valves shall be factory assembled and wired to unit with
tubes terminating in belled ends or unions for field attachment to the coil. valves shall be
packaged within the unit to prevent shipping damage.

D.

Cabinet: Minimum 16 gage, 0.0598 inch thick sheet steel front panel with exposed corners and
edges rounded, easily removed panels, glass fiber insulation, integral air outlet, and inlet grilles.

E.

Finish: Factory applied powder coat of owner selected color on visible surfaces of enclosure or
cabinet.

F.

Fans: Centrifugal forward-curved double-width wheels, statically and dynamically balanced,
direct driven, galvanized steel.

G.

Motor: Multiple speed ECM with sleeve bearings, resiliently mounted.

H.

Control: Factory-installed 24-v transformer and relay board for use, with 24-v controls by
others.

I.

Filter: Easily removed, 1 inch thick glass fiber throw-away type, located to filter air before coil.

J.

Electrical Characteristics:
1.
Unit shall operate on 120 v, single-phase, 60 Hz electric power. All internal wiring shall be
in flexible conduit. .

PART 3 EXECUTION
3.01 EXAMINATION

A

Verify that surfaces are suitable for installation.

B.

Verify that field measurements are as shown on the drawings.

3.02 PREPARATION

A

Removal: remove old units and old piping.

3.03 INSTALLATION

A

Install in accordance with manufacturer's recommendations.

B.

Install equipment exposed to finished areas after walls and ceilings are finished and painted.

C.

Do not damage equipment or finishes.

D.

Cabinet Unit Heaters:
1.
Install as indicated.

E.

Units with Hydronic Coils:
1.
Provide with shut-off valve on supply piping and tamper-proof, balancing valve with
memory stop on return piping.

F.

Units with Cooling Coils: Connect drain pan to condensate drain.

3.04 CLEANING

A

After construction and painting is completed, clean exposed surfaces of units.

B.

Vacuum clean coils and inside of units.

C.

Install new filters.
END OF SECTION
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