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SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Piping materials and installation instructions common to most piping 

systems. 

2. Transition fittings. 

3. Dielectric fittings. 

4. Mechanical sleeve seals. 

5. Sleeves. 

6. Escutcheons. 

7. Grout. 

8. Equipment installation requirements common to equipment sections. 

9. Painting and finishing. 

10. Concrete bases. 

11. Supports and anchorages. 

1.3 DEFINITIONS 

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, 
furred spaces, pipe and duct chases, unheated spaces immediately below roof, 
spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels. 

B. Exposed, Interior Installations:  Exposed to view indoors.  Examples include 
finished occupied spaces and mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor 
ambient temperatures and weather conditions.  Examples include rooftop locations. 
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D. Concealed, Interior Installations:  Concealed from view and protected from physical 
contact by building occupants.  Examples include above ceilings and chases. 

E. Concealed, Exterior Installations:  Concealed from view and protected from 
weather conditions and physical contact by building occupants but subject to 
outdoor ambient temperatures.  Examples include installations within unheated 
shelters. 

F. The following are industry abbreviations for plastic materials: 

1. CPVC:  Chlorinated polyvinyl chloride plastic. 
2. PE:  Polyethylene plastic. 
3. PVC:  Polyvinyl chloride plastic. 

G. The following are industry abbreviations for rubber materials: 

1. EPDM:  Ethylene-propylene-diene terpolymer rubber. 
2. NBR:  Acrylonitrile-butadiene rubber. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 

1. Transition fittings. 
2. Dielectric fittings. 
3. Mechanical sleeve seals. 
4. Escutcheons. 

B. Welding certificates 

C. Welding: Before proceeding, submit the following for review and approval; 

1. Proposed procedure conforming to latest revision of: 

a. ANSI/ASME B31.1, Pressure Piping Chapter V. 

b. ANSI/ASME B31.9, Building Services Piping 

c. ANSI 249.1 Safety in Welding and Cutting 

 
2. List of welders qualified per section IX of ASME.  Boiler and Pressure 

Vessel Code including, but not limited to, the following information: 

a. Welder’s name 
 

b. Welder’s Social Security Number 
 

c. Employer’s name 
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d. Name of testing laboratory 
 

e. Procedure tested for including, but not limited to, the following: 
 

1) Date of test 
2) Wall thickness 
3) Base metal material 
4) Electrode 
5) Position 

 
f. Procedure tested for including, but not limited to, the following: 

 
1) Type of test performed 

2) Result of test 

3) Welder’s identification symbol 

4) Sample of each identification device 

5) Certify that each welder has either worked in the procedure or 
successfully tested in the procedure within the past six month 
 

3. No reports from any welding inspection agency shall be accepted unless 
each agency has first requested and obtained qualifications from the office 
in accordance with rule 16-1 of the Board of Standards and Appeals 
welding rule. 

D. Brazing: Before proceeding, submit the following for review and approval; 

1. Proposal procedure conforming to latest revision of: 

a. Section IX, ASME Boiler and Pressure Vessel Code, Welding and Brazing 
Qualifications. 

b. ANSI/AWS B2.2 Standard for Brazing Procedure and Performance 
Qualification 

2. List of brazers qualified per section IX of ASME.  Boiler and Pressure Vessel 
Code including, but not limited to, the following information: 

a. Brazer’s name 
 

b. Brazer’s Social Security Number 
 

c. Employer’s name 
 

d. Name of testing laboratory 
 

e. Procedure tested for including, but not limited to, the following: 
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1) Date of test 
 

2) Wall thickness 
 

3) Base metal material 
 

4) Brazing filler material 
 

5) Position 
 

6) Type of test performed 

7) Result of test 

8) Brazer’s identification symbol 

9) Sample of each identification device 

10) Certify that each Brazer has either worked in the procedure or 
successfully tested in the procedure within the past six months 

1.5 QUALITY ASSURANCE 

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, 
"Structural Welding Code--Steel." 

B. Steel Pipe Welding:  Qualify processes and operators according to ASME Boiler and 
Pressure Vessel Code:  Section IX, "Welding and Brazing Qualifications." 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 
2. Certify that each welder has passed AWS qualification tests for welding 

processes involved and that certification is current. 

C. Electrical Characteristics for HVAC Equipment:  Equipment of higher electrical 
characteristics may be furnished provided such proposed equipment is approved in 
writing and connecting electrical services, circuit breakers, and conduit sizes are 
appropriately modified.  If minimum energy ratings or efficiencies are specified, 
equipment shall comply with requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through 
shipping, storage, and handling to prevent pipe end damage and to prevent 
entrance of dirt, debris, and moisture. 

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and 
bending. 
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1.7 COORDINATION 

A. Arrange for pipe spaces, chases, slots, and openings in building structure during 
progress of construction, to allow for HVAC installations. 

B. Coordinate installation of required supporting devices and set sleeves in poured-in-
place concrete and other structural components as they are constructed. 

C. Coordinate requirements for access panels and doors for HVAC items requiring 
access that are concealed behind finished surfaces.  Access panels and doors are 
specified in Division 08 Section "Access Doors and Frames." 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where subparagraph titles below introduce lists, the 
following requirements apply for product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, 
manufacturers offering products that may be incorporated into the Work 
include, but are not limited to, the manufacturers specified. 

2. Manufacturers:  Subject to compliance with requirements, provide 
products by the manufacturers specified. 

2.2 PIPE, TUBE, AND FITTINGS 

A. Refer to individual Division 23 Piping Sections for pipe, tube, and fitting materials 
and joining methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.3 JOINING MATERIALS 

A. Refer to individual Division 23 Piping Sections for special joining materials not 
listed below. 

B. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of 
piping system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) 
maximum thickness unless thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze 
flanges. 

b. Narrow-Face Type:  For raised-face, Class 250, cast-iron and steel 
flanges. 
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2. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick, unless otherwise 
indicated; and full-face or ring type, unless otherwise indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts:  Type and material recommended by 
piping system manufacturer, unless otherwise indicated. 

E. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux 
according to ASTM B 813. 

F. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for 
general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver 
alloy for refrigerant piping, unless otherwise indicated. 

G. Welding Filler Metals:  Comply with AWS D10.12 for welding materials appropriate 
for wall thickness and chemical analysis of steel pipe being welded. 

2.4 DIELECTRIC FITTINGS 

A. Description:  Combination fitting of copper alloy and ferrous materials with 
threaded, solder-joint, plain, or weld-neck end connections that match piping 
system materials. 

B. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

C. Dielectric Unions:  In lieu of dielectric unions, use brass unions between different 
pipe materials. 

2.5 MECHANICAL SLEEVE SEALS 

A. Description:  Modular sealing element unit, designed for field assembly, to fill 
annular space between pipe and sleeve. 

1. Manufacturers: 

a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 
e. Thunderline Link-seal 

2. Sealing Elements:  NBR interlocking links shaped to fit surface of pipe.  
Include type and number required for pipe material and size of pipe. 

3. Pressure Plates:  Stainless steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts: Stainless steel of length required to secure 

pressure plates to sealing elements.  Include one for each sealing element. 
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2.6 SLEEVES 

A. Galvanized-Steel Sheet:  0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint. 

B. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends. 

1. Underdeck Clamp:  Clamping ring with set screws. 

2.7 ESCUTCHEONS 

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an 
ID to closely fit around pipe, tube, and insulation of insulated piping and an OD 
that completely covers opening. 

B. One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with polished 
chrome-plated finish. 

C. One-Piece, Cast-Brass Type:  With set screw. 

1. Finish:  Polished chrome-plated. 

D. Split-Casting, Cast-Brass Type:  With concealed hinge and set screw. 

1. Finish:  Polished chrome-plated. 

E. One-Piece, Stamped-Steel Type:  With spring clips and chrome-plated finish. 

F. Split-Plate, Stamped-Steel Type: With concealed hinge, spring clips, and chrome-
plated finish. 

G. One-Piece, Floor-Plate Type:  Cast-iron floor plate. 

H. Split-Casting, Floor-Plate Type:  Cast brass with concealed hinge and set screw. 

2.8 GROUT 

A. General Purpose Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, 
dry hydraulic-cement grout. 

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, 
noncorrosive, nongaseous, and recommended for interior and exterior 
applications. 

2. Design Mix:  14000 / 19000-psi, 36 hours @70 degrees compressive 
strength. 

3. Packaging:  factory packaged for field mixing. 

B. Pump Mounting:  High flow, high strength epoxy machine-based grout:  
ASTM C 881, CRD-C 590. 
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1. Characteristics:  Two to Three-component, highly flowable, epoxy-based 
grout that produces high performance strength plus chemical inertness and 
excellent bonding properties. 

2. Design Mix:  ASTM-C 579, 14,000 / 19,000 psi , 36 hours @72 degree F 
compressive strength. 

3. Packaging:  Factory packaged for field mixing. 
4. Products:  Chocfast by ITW Philadelphia resins, ESCOWELD or approved 

equal. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. Install piping according to the following requirements and Division 23 Sections 
specifying piping systems. 

B. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of piping systems.  Indicated locations and arrangements were used 
to size pipe and calculate friction loss, expansion, pump sizing, and other design 
considerations.  Install piping as indicated unless deviations to layout are 
approved on Coordination Drawings. 

C. Install piping in concealed locations, unless otherwise indicated and except in 
equipment rooms and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls.  Diagonal runs are prohibited 
unless specifically indicated otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel 
removal. 

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install piping to allow application of insulation. 

K. Select system components with pressure rating equal to or greater than system 
operating pressure. 
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L. Install escutcheons for penetrations of walls, ceilings, and floors according to the 
following: 

1. New Piping: 

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-
pattern type. 

b. Chrome-Plated Piping:  One-piece, cast-brass type with polished 
chrome-plated finish. 

c. Insulated Piping:  One-piece, stamped-steel type with spring clips. 
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-

piece, cast-brass type with polished chrome-plated finish. 
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-

piece, stamped-steel type. 
f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, cast-

brass type with polished chrome-plated finish. 
g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, 

stamped-steel type and set screw. 
h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type 

with polished chrome-plated finish. 
i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel 

type with spring clips. 
j. Bare Piping in Equipment Rooms:  One-piece, cast-brass type. 
k. Bare Piping in Equipment Rooms:  One-piece, stamped-steel type with 

spring clips. 
l. Bare Piping at Floor Penetrations in Equipment Rooms:  One-piece, 

floor-plate type. 

M. Sleeves are not required for core-drilled holes except at all Penthouse and/or roof 
penetrations. 

N. Permanent sleeves are not required for holes formed by removable PE sleeves 
except at all Penthouse and/or roof penetrations. 

O. Install sleeves for pipes passing through concrete and masonry walls and concrete 
floor and roof slabs. 

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-
board partitions, and concrete floor and roof slabs. 

1. Cut sleeves to length for mounting flush with both surfaces. 

a. Exception:  Extend sleeves installed in floors of the Penthouse and/or 
mechanical equipment areas or other wet areas 2 inches above finished 
floor level.  Extend cast-iron sleeve fittings below floor slab as required 
to secure clamping ring if ring is specified. 

2. Install sleeves in new walls and slabs as new walls and slabs are 
constructed.  Air seal all penetrations at all supply and return air plenums. 
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3. Install sleeves that are large enough to provide 1/4-inch annular clear 
space between sleeve and pipe or pipe insulation.  Use the following sleeve 
materials: 

a. Steel Pipe Sleeves:  For pipes smaller than NPS 6. 
b. Steel Sheet Sleeves:  For pipes NPS 6 and larger, penetrating gypsum-

board partitions 16 Gauge 

1) Seal space outside of sleeve fittings with grout. 

4. Except for underground wall penetrations, seal annular space between 
sleeve and pipe or pipe insulation, using joint sealants appropriate for size, 
depth, and location of joint.  Refer to Division 07 Section "Joint Sealants" 
for materials and installation. 

Q. Aboveground, Exterior-Wall Pipe Penetrations:  Seal penetrations using sleeves 
and mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear 
space between pipe and sleeve for installing mechanical sleeve seals. 

1. Install steel pipe for sleeves smaller than 6 inches in diameter. 
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger in diameter. 
3. Mechanical Sleeve Seal Installation:  Select type and number of sealing 

elements required for pipe material and size.  Position pipe in center of 
sleeve.  Assemble mechanical sleeve seals and install in annular space 
between pipe and sleeve.  Tighten bolts against pressure plates that cause 
sealing elements to expand and make watertight seal. 

R. Underground, Exterior-Wall Pipe Penetrations:  Install cast-iron "wall pipes" for 
sleeves.  Seal pipe penetrations using mechanical sleeve seals.  Select sleeve size 
to allow for 1-inch annular clear space between pipe and sleeve for installing 
mechanical sleeve seals. 

1. Mechanical Sleeve Seal Installation:  Select type and number of sealing 
elements required for pipe material and size.  Position pipe in center of 
sleeve.  Assemble mechanical sleeve seals and install in annular space 
between pipe and sleeve.  Tighten bolts against pressure plates that cause 
sealing elements to expand and make watertight seal. 

S. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, 
ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop 
materials.  Refer to Division 07 Section "Penetration Firestopping" for materials. 

T. Verify final equipment locations for roughing-in. 

U. Refer to equipment specifications in other Sections of these Specifications for 
roughing-in requirements. 
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3.2 PIPING JOINT CONSTRUCTION 

A. Join pipe and fittings according to the following requirements and Division 23 
Sections specifying piping systems. 

B. Ream ends of pipes and tubes and remove burrs.  Bevel or groove (on applicable 
systems) plain ends of steel pipe. 

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings 
before assembly. 

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise 
indicated, to tube end.  Construct joints according to ASTM B 828 or CDA's 
"Copper Tube Handbook," using lead-free solder alloy complying with ASTM B 32. 

E. Brazed Joints:  Construct joints according to AWS's "Brazing Handbook," "Pipe 
and Tube" Chapter, using copper-phosphorus brazing filler metal complying with 
AWS A5.8. 

F. Threaded Joints:  Thread pipe with tapered pipe threads according to 
ASME B1.20.1.  Cut threads full and clean using sharp dies.  Ream threaded pipe 
ends to remove burrs and restore full ID.  Join pipe fittings and valves as follows: 

1. Apply appropriate tape or thread compound to external pipe threads unless 
dry seal threading is specified. 

2. Damaged Threads:  Do not use pipe or pipe fittings with threads that are 
corroded or damaged.  Do not use pipe sections that have cracked or open 
welds. 

3. Threaded fittings not allowed in glycol system. 

G. Welded Joints:  Construct joints according to AWS D10.12, using qualified 
processes and welding operators according to Part 1 "Quality Assurance" Article. 

H. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for 
service application.  Install gasket concentrically positioned.  Use suitable 
lubricants on bolt threads. 

I. Grooved Joints:  Install in accordance with the manufacturer's (Victaulic or 
Engineer Approved Equal) guidelines and recommendations.  All grooved 
couplings, fittings, valves and specialties shall be supplied by a single 
manufacturer.  Grooving tools shall be supplied by the same manufacturer as the 
grooved components.  The gasket style and elastomeric material (grade) shall be 
verified as suitable for the intended service as specified.  Gaskets shall be 
developed and supplied by the manufacturer.  Grooved end shall be clean and 
free from indentations, projections and roll marks in the area from pipe end to 
groove.  A Victaulic factory trained field representative shall provide on-site 
training to contractor's field personnel in the installation of grooved piping 
products.  Factory trained representative shall periodically review the product 
installation.  Contractor shall remove and replace any improperly installed 
products.   
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1. Install the Victaulic AGS piping system in accordance with the latest 
Victaulic installation instructions.  Use Victaulic grooving tools with AGS roll 
sets to groove the pipe.  Follow Victaulic guidelines for tool selection and 
operation.  Coupling installation shall be complete when visual metal-to-
metal contact is reached.  AGS products shall not be installed with 
standard grooved end pipe or components.  Installing AGS products in 
combination with standard grooved end products could result in joint 
separation and/or leakage. 

2. Grooved joints not allowed on Hot Water system 

3.3 PIPING CONNECTIONS 

A. Make connections according to the following, unless otherwise indicated: 

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at 
final connection to each piece of equipment. 

2. Install flanges,or grooved joints, in piping NPS 2-1/2 and larger, adjacent 
to flanged or grooved end valves and at final connection to each piece of 
equipment. 

3. Dry Piping Systems:  Install brass unions to connect piping materials of 
dissimilar metals. 

4. Wet Piping Systems:  Install brass unions to connect piping materials of 
dissimilar metals. 

3.4 DUCT SYSTEMS – COMMON REQUIREMENTS 

A. Install ductwork according to the following requirements and Division 23 Sections 
specifying metal ducts, casings, duct accessories and related components. 

B. Drawing plans, schematics and diagram indicate general location and 
arrangement of duct systems.  Indicated locations and arrangements were used 
to size ducts and calculate friction loss, expansion, fan sizing and other design 
considerations.  Install ductwork as indicated unless deviations to layout are 
approved on Coordination Drawings. 

C. Install ductwork in concealed locations, unless otherwise indicated and except in 
equipment rooms and service areas. 

D. Install ductwork indicated to be exposed and ductwork in equipment rooms and 
service areas at right angles or parallel to building walls.  Diagonal runs are 
prohibited unless specifically indicated otherwise. 

E. Install ductwork above accessible ceilings to allow sufficient space for ceiling 
panel removal. 

F. Install ductwork to permit servicing of C.V. boxes, VAV boxes, dampers, 
actuators, filters, valves, and as required. 
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G. Install with indicated horizontal and vertical offset. 

H. Install ductwork free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

J. Install ductwork to allow application of insulation. 

K. Select system components with pressure class equal to or greater than system 
operating pressure. 

3.5 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to allow maximum possible headroom unless specific mounting 
heights are not indicated. 

B. Install equipment level and plumb, parallel and perpendicular to other building 
systems and components in exposed interior spaces, unless otherwise indicated. 

C. Install HVAC equipment to facilitate service, maintenance, and repair or 
replacement of components.  Connect equipment for ease of disconnecting, with 
minimum interference to other installations.  Extend grease fittings to accessible 
locations. 

D. Install equipment to allow right of way for piping installed at required slope. 

3.6 PAINTING 

A. Painting of HVAC systems, equipment, and components is specified in Division 09 
Sections "Interior Painting" and "Exterior Painting." 

B. Damage and Touchup:  Repair marred and damaged factory-painted finishes with 
materials and procedures to match original factory finish. 

3.7 CONCRETE BASES 

A. Concrete Bases:  Anchor equipment to concrete base according to equipment 
manufacturer's written instructions and according to seismic codes at Project. 

1. Construct concrete bases of dimensions indicated, but not less than 4 
inches larger in both directions than supported unit. 

2. Install dowel rods to connect concrete base to concrete floor.  Unless 
otherwise indicated, install dowel rods on 18-inch centers around the full 
perimeter of the base. 

3. Install epoxy-coated anchor bolts for supported equipment that extend 
through concrete base, and anchor into structural concrete floor. 
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4. Place and secure anchorage devices.  Use supported equipment 
manufacturer's setting drawings, templates, diagrams, instructions, and 
directions furnished with items to be embedded. 

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

6. Install anchor bolts according to anchor-bolt manufacturer's written 
instructions. 

3.8 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

A. Refer to Division 05 Section "Metal Fabrications" for structural steel. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, 
and elevation to support and anchor HVAC materials and equipment. 

C. Field Welding:  Comply with AWS D1.1. 

3.9 GROUTING 

A. Mix and install grout for HVAC equipment base bearing surfaces, pump and other 
equipment base plates, and anchors. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

E. Place grout, completely filling equipment bases. 

F. Place grout on concrete bases and provide smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout. 

END OF SECTION 


