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SECTION 23 0500 
 

COMMON WORK RESULTS FOR HVAC 
 
PART 1 - GENERAL 
 
1.1 SECTION INCLUDES 
 

A. Requirements applicable to more than one section of Division 23. 
 

B. Basic material and equipment required for the HVAC piping work. 
 

C. Identification of HVAC systems. 
 

D. Cleaning and painting. 
 

E. Operating instructions. 
 

F. Piping tests. 
 
1.2 RELATED SECTIONS 
 

A. Project and special warranties:  Division 01 and Section 23 0101. 
 

B. Operation and Maintenance Manuals:  Division 01 and Section 23 0101. 
 

C. Painting:  Division 09. 
 
1.3 REFERENCES 
 

A. American Society of Mechanical Engineers 
 

1. ASME Boiler and Pressure Vessel Code  
2. ASME A 13.1:  Scheme for the Identification of Piping Systems 
3. ASME B 31.1:  Power Piping 
4. ASME B 31.9:  Building Services Piping 

 
B. American Society of Testing and Materials 

 
1. ASTM A 234:  Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy 

Steel for Moderate and High Temperature Service 
2. ASTM B 32:  Standard Specification for Solder Metal 
3. ASTM B 88: Standard Specification for Seamless Copper Water Tube 
4. ASTM B 813:  Standard Specification for Liquid and Paste Fluxes for Soldering of Copper 

and Copper Alloy Tube 
5. ASTM D 635:  Standard Test Method for Rate of Burning and/or Extent and Time of Burning 

of Plastics in a Horizontal Position 
6. ASTM E 84:  Standard Test Method for Surface Burning Characteristics of Building Materials 
7. ASTM E 548:  Standard Guide for General Criteria Used for Evaluating Laboratory 

Competence 
8. ASTM D 2564:  Standard Specification for Solvent Cements for Poly (Vinyl Chloride) (PVC) 

Plastic Piping Systems  
9. ASTM F 656: Standard Specification for Primers for use in Solvent Cement Joints of Poly 

(Vinyl Chloride) (PVC) Plastic Pipe and Fittings  
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C. American Welding Society 
 

1. AWS D1.1:  Structural Welding - Steel 
2. AWS D10.9:  Specification for Qualification of Welding Procedures and Welders for Piping 

and Tubing 
3. AWS QC1:  Specification for AWS Certification of Welding Inspectors 

 
1.4 DEFINITIONS 
 

A. Project correction period: A period after Substantial Completion of the work during which the 
Contractor shall correct every part of the work found to be not in accordance with the 
requirements of the contract documents, promptly after receipt of written notice. 

 
B. Qualified testing agency:  An NRTL, an NVLAP, or an independent agency with the experience 

and capability to conduct testing and inspecting indicated, as documented according to ASTM E 
548; and with additional qualifications specified in individual sections; and where required by 
authorities having jurisdiction, that is acceptable to authorities. 

 
1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory 

Accreditation Program. 
 

C. DN:  Dimension Nominale, nominal pipe size in millimeters, in accordance with the metric system 
for construction, Systeme Internationale (SI). 

 
D. NPS:  Nominal pipe size in inches, in accordance with standard U.S. designations for 

manufactured pipe.  Pipe sizes do not change when projects are designed and built in metric 
units; each size has a consistent name (nominal dimension) in each system. 

 
1.5 DESIGN REQUIREMENTS 
 

A. The drawings and system performances have been designed based on the use of the particular 
manufacturer’s products specified and scheduled on the drawings. 

 
B. Products of other manufacturers that are listed under the article "Acceptable Manufacturers," or 

permitted as "equal," are permitted provided: 
 

1. Product shall meet the specifications. 
2. Contractor shall make, without addition to the contract sum, all adjustments for deviations so 

that the final installation is complete and functions as the design basis product is intended. 
 

C. Do not propose products with dimensions or other characteristics different from the design basis 
product that render their use impractical, or cause functional fit, access, or connection problems. 

 
1.6 SUBMITTALS 
 

A. Shop drawings: 
 

1. Schedule of welding and brazing procedures proposed for each piping system in the project. 
2. Shop drawings of backboards for piping specialties. 

 
B. Certifications:  Proof of operator and testing agency personnel qualifications as required for 

welding and brazing in the article "Quality Assurance" below. 
 

C. Test reports:  Field test results for each piping system as specified in Part 3 below. 
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D. Demonstration and Training Plan: Plan indicating number of hours and topics of discussion for in-
classroom and on-site training as specified in Part 3 below. 

 
1.7 QUALITY ASSURANCE 
 

A. Provide materials and perform work in accordance with the plumbing, mechanical, electrical, 
building, fire, health and safety, and other applicable codes and regulations of the state, county or 
city in which the work is performed. 

 
B. Welding procedures and operator qualifications for structural welding:  AWS D1.1, Structural 

Welding Code Steel, electric arc process. 
 

C. Welding, brazing, and soldering procedures and operator qualifications for building systems 
piping: 

 
1. AWS D10.9, Qualification of Welding Procedures and Welders for Piping and Tubing. 
2. ASME B31.9, Building Services Piping. 
3. Copper Development Association "Copper Tube Handbook." 

 
D. Qualifications of independent testing laboratory personnel: 

 
1. Welding inspectors:  AWS QC1, Certification of Welding Inspectors. 
2. Nondestructive evaluation personnel:  American Society for Nondestructive Testing 

Recommended Practice.  
 

E. VOC content:  Field-applied adhesives and sealants, limits per South Coast Air Quality 
Management District (SCAQMD), Rule No. 1168.  

 
F. Products shall contain no urea-formaldehyde content. 

 
PART 2 - PRODUCTS 
 
2.1 GENERAL 
 

A. Piping techniques, testing, identification, painting, and operating instructions specified in this 
section apply to products specified in other sections of Division 23. 

 
B. Equipment that uses or processes date and time data in order to perform its function shall be 

warranted by the manufacturer to properly function and correctly use or process all time-related 
data for all dates and times which occur during a reasonable life expectancy of the equipment. 

 
2.2 PIPING MATERIALS 
 

A. Weldolets and thredolets:  Fittings designed for installing branches on piping, with either welded 
or threaded connection to branch; conforming to ASTM A 234. 

 
B. Soldering materials: 

 
1. Solder:  Free of lead, antimony, and zinc and meeting the requirements of ASTM B 32.  No 

solder containing lead is permitted. 
 

a. Tin 95.5 percent, copper 4 percent, and silver 0.5 percent; “Silvabrite 100” manufactured 
by Engelhard Corporation. 

b. Tin, copper, bismuth, and silver; "Oatey Silver" manufactured by Oatey. 
 

2. Flux: Meeting the requirements of ASTM B 813 and NSF 61 certified, Oatey H-2095. 
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C. Threaded pipe joint materials: 

 
1. Pipe joint compound: 

 
a. Pipe joint compound recommended by the manufacturer for use at the temperature and 

pressure of the system. 
b. For gas service:  As specified in Section 23 1123, Natural-Gas Piping. 

 
2. Pipe joint tape:  Polytetrafluoroethylene (PTFE) pipe thread tape, "Teflon." 

 
2.3 IDENTIFICATION DEVICES AND MATERIALS 
 

A. Stenciling materials: 
 

1. Stencils:  Manufactured standard stencils prepared for required applications, conforming to 
ASME A 13.1 for color and size of legend letters, including arrows showing direction of flow. 

2. Paint:  Exterior type enamel, colors conforming to ASME A 13.1, or black. 
 

B. Equipment identification tags: 
 

1. Laminated plastic with adhesive back, white core and black outer layers, which, when 
engraved, will produce white letters and numerals on a black background. 

2. Tags installed on curved surfaces shall be aluminum or brass. 
 

C. Valve tags:  Brass, 1.5 inch (40 mm) in diameter with black-filled numbers not less than 0.25 inch 
(6 mm) high, complete with brass attachment chains. 

 
2.4 RUST INHIBITIVE PAINT 
 

A. Rust-inhibitive paint: 
 

1. Alkyd based, white, black, or bronze tone. 
2. Applied in a wet film thickness of at least 2.9 mils (0.07 mm). 
3. Benjamin Moore Super Spec HP D.T.M. Alkyd Low Lustre P23.  

 
PART 3 - EXECUTION 
 
3.1 GENERAL 
 

A. Manufacturers' instructions:  Except as modified by drawings or specifications, install products 
and equipment in accordance with manufacturers' instructions and recommendations applicable 
to the project conditions. 

 
1. Immediately notify Architect if a difference or discrepancy is found between manufacturers' 

instructions and the drawings or specifications. 
 

B. The contract drawings are diagrammatic and do not indicate all fittings or offsets in pipe and 
ductwork, all access panels, or all specialties required.  Provide required fittings, offsets, access 
panels, and specialties to coordinate the work. 

 
C. No pipe or duct shall be run below the head of a window or door. 

 
D. Equipment, ducts, and pipes installed in areas without a suspended ceiling shall be as tight to 

structure as possible, but at least above a height of 6'-8", unless otherwise noted. 
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E. Items which require access for operation or maintenance shall be easily accessible.  Do not cut or 
form hand holes for operation or maintenance of appliances through walls or ceilings. 

 
3.2 PIPE INSTALLATION 
 

A. Install pipe exposed to view parallel to building lines and as close to walls, columns, and ceilings 
as may be practical, maintaining proper clearances for access at all parts requiring servicing. 

 
B. Install pipe a sufficient distance from other work to permit a clearance of not less than 0.5 inch 

(15 mm) between its finished covering and adjacent work. 
 

C. Remove burrs resulting from cutting pipe or from any other operation. 
 

D. Thoroughly clean pipe and fittings before they are installed, and keep them clean until the 
acceptance of the completed work.  Cap or plug the ends of the lines so as to prevent earth and 
other debris from entering during construction. 

 
E. Provide for expansion and contraction of piping and connections so that no breakage or 

excessive strain will occur.  Provide anchors and guides of approved design where shown on 
drawings and where necessary to allow for proper expansion and contraction.  At the time of 
installation, expansion loops shall be cold sprung to one-half of the calculated expansion. 

 
F. Pipe connection flexibility: 

 
1. Connections shall be arranged so that movement in piping due to expansion and contraction 

will not transmit excessive force to equipment. 
 

G. Install unions or flanges in the piping at each item of equipment, control valve, and appliance, so 
as to provide easy removal of the equipment, valve, or appliance, and to provide for easy removal 
of coils. 

 
H. Interface with other products: 

 
1. Where pipe is provided through walls, provide finished, permanent, waterproof installation 

complete with inserts, sleeves, supports or hangers, seals, and other appurtenances as 
required.  Do not pierce, cut, or notch any footing or other structural member. 

2. Waterproofing and dampproofing of the building shall be unharmed by the installation of the 
work. Where pipe has to pierce waterproofing or dampproofing, including outside walls, the 
penetration shall be made watertight.  Waterproofing damaged or destroyed shall be repaired 
or replaced with new waterproofing. 

 
I. Thoroughly clean pipe and fittings before they are installed, and keep them clean until the 

acceptance of the completed work.  Cap or plug the ends of the lines so as to prevent earth and 
other debris from entering during construction. 

  
J. Use welding fittings, tees, wyes, reducers, eccentric reducers, and caps as required.  Branches at 

least two nominal pipe sizes less than the main may be made with "Weldolets" or "Thredolets" 
installed with full size opening in larger pipe and in accordance with manufacturer's printed 
instructions.  Flanges shall be welded neck or slip-on pattern of class to suit the valves or 
equipment connections.  Flanges shall have machine bolts with hex nuts and washers. 

 
K. Threaded connections: 

 
1. Cut threads full and clean. 
2. Apply specified pipe joint compound or tape on male threads only. 
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3. Where piping is installed in crawl spaces and tunnels, cover exposed threads with rust-
inhibitive paint.  Apply after joints have been assembled and tested. 

 
L. Copper tubing installation: 

 
1. Cut pipe with a tubing cutter or fine-tooth saw.  Cuts made with a saw shall be true and 

square, and the end shall be filed smooth with a fine-tooth file.  Remove all marks and burrs 
with sandpaper. 

2. Solder joints for copper tubing:  Clean ends of tubing and inside of fitting ends thoroughly with 
emery cloth before applying flux. 

3. Provide dielectric fittings between copper and steel piping to prevent electrolysis. 
4. Follow the techniques for soldering and brazing pipe, fittings, and valves as recommended by 

the manufacturer. 
 
3.3 IDENTIFICATION 
 

A. General:  Do not apply identification until insulation and finish painting work is complete. 
 

B. Piping: 
 

1. Mark by stenciling. 
2. Mark to identify service with arrows showing direction of flow.  Apply markings near building 

walls where pipes enter or leave an accessible space and in intermediate locations so that 
markings are no more than 30 feet (9 m) apart.  They shall be readily visible to a person 
standing on the floor. 

3. Fully identify all piping installed as work of the project. 
4. Mark pipe with letters of height and with colors as required by OSHA and conforming to 

ASME A 13.1. 
5. Identify every thermometer, gauge, and control device. 
6. Provide valve tags for all valves except shutoff valves on individual fixtures or equipment 

where their function is obvious, or where the fixture or equipment is immediately adjacent.  
Numbers shall correspond to those shown on the Valve Chart.  Attach tags to valve shaft. 

 
C. Piping paint color legend: 
 
 SERVICE    PIPING   STENCIL 
 Gas     OSHA Yellow  Black 

 
3.4 CLEANING AND PAINTING 
 

A. Cleaning:  Clean all piping and equipment.  Where items are to be painted, clean ready for 
painting. 

 
B. Painting:  Coordinate painting with requirements of Division 09. Use paint materials and systems 

specified in Division 09.   
 

C. Items to be painted: 
 

1. Items furnished with manufacturer’s prime coat. 
2. Gas piping. 

 
D. Items not to be painted:  Copper, stainless steel, flexible connectors, PVC and aluminum piping 

jackets, and equipment furnished with manufacturer’s finish. 
 

E. Paint systems: 
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1. Galvanized steel:  One coat of primer recommended for galvanized surfaces and one coat of 
glossy alkyd enamel. 

2. Ferrous metal:  One coat of primer recommended for ferrous metal and one coat of glossy 
alkyd enamel. 

3. Items protected with rust-inhibitive primer:  Finish coat of compatible glossy enamel. 
 

F. Paint identification stenciling using colors in accordance with identification legend above. 
 
3.5 PIPING TESTS 
 

A. Hydrostatic testing: 
 

1. Notify Owner in writing at least 24 hours prior to the test. 
2. Test before pipes are concealed or insulated. 
3. Piping may be tested in sections as the work progresses. 
4. Provide fluid, pumps, valves, and gages required for testing. 
5. Where water is used as the test fluid, provide ambient temperature water and provide means 

to avoid freezing.  Drain and dispose of test fluid when testing is concluded. 
6. Isolate equipment and expansion tanks during test. 
7. Isolate or remove any components with a pressure rating below the required test pressure. 
8. Brace and support piping during the test, so that no movement, displacement, or damage 

results from the application of the test pressure. 
9. Provide a pressure relief valve, set at a pressure no more than one-third higher than test 

pressure, to protect against damage caused by expanding liquid or other source of 
overpressure during test. 

10. Replace piping or fittings found defective with new material. 
11. Documentation of tests:  Prepare a test report for each portion of piping tested, identified by 

service, material, location, and pipe size.  Include these items: 
 

a. Date of test. 
b. Starting and completion times. 
c. Initial test pressure. 
d. Final test pressure. 
e. Problems or leaks detected. 
f. Corrective actions taken. 
g. Record of successful completion of testing. 
h. Name, title, and signature of person conducting test. 

 
12. Piping Systems Test Schedule: 
 

System 
Test 

Pressure 
psig (kPa)

Duration Allowable 
Drop Medium 

Fuel gas 100 (690) 4 Hours None *Air
 
* If pressure drops, locate leaks with soap and water solution 

END OF SECTION 


