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SECTION 23 21 13 

HYDRONIC PIPING 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. Comply with Division 1 - General Requirements and referenced documents. 

B. Comply with all other Division 23 Sections, as applicable.  Refer to other divisions for 

coordination of work with other portions of Work. 

1.2 SYSTEM DESCRIPTION 

A. Furnish and install all piping of every kind required, specified, or shown on the 

Drawings for the installation of the work specified in Division 23.  The location, 

direction, and size of the various lines are indicated on the Drawings.  Lines for pilot 

and controls and instrumentation are not shown but shall be installed as required and as 

specified. 

B. Piping systems shall include all appurtenances shown on the drawings and specified 

herein. 

C. The work shall include the furnishing and installing of all supporting structures and 

members for pipes, ducts, and equipment. 

D. Support devices and members shall include vibration and noise isolating devices and 

assemblies.  Penetrations of walls to structure shall be sealed off to limit noise 

transmission through sleeves. 

1.3 QUALITY ASSURANCE 

A. All equipment and materials shall be new and of the best quality. 

B. All equipment and materials shall be installed by experienced mechanics certified and 

trained for the work performed. 

1.4 SUBMITTALS 

A. Product Data: Submit complete manufacturer's descriptive literature and installation 

instructions in accordance with Division 1 for all piping materials to be used for each 

system, valves and hydronic specialties as specified herein. 
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B. Shop Drawings:  

1. Submit in accordance with Section 01 30 00 and Section 23 05 00. 

2. Submit 1/4" = 1'-0" Scale HVAC and Plumbing Piping Shop Drawings. 

3. Overlay piping Shop Drawings over other Shop Drawings of other trades to 

include electrical and sheet metal Shop Drawings. 

4. Plan views of congested areas and sections thereof shall be drawn at a scale of 3/8" 

= 1'-0". 

5. A “Release of Liability” form must be signed after which a file exchange site link 

will be provided. 

C. Fully coordinate all piping shop drawings with sheet metal shop drawings and other 

trades.  Failure to submit shop drawings in a timely manner, as required to keep pace 

with the construction and work of all other trades, will result in delays, and possible 

stoppage, of payment to the Contractor.  Additionally, no work may proceed until such 

shop drawings are submitted, reviewed, and found to be acceptable by the Engineer. 

1.5 PRODUCT HANDLING 

A. Cover and protect material in transit and at site. Material not properly protected and 

stored and which is damaged or defaced during construction shall and will be rejected. 

B. Storage and protection of materials shall be in accordance with Section 23 05 00. 

C. Take special precautions to protect control valve internals from construction dirt and 

debris. If valves are stored on site cover valve openings until just prior to installation 

but in no case shall valves be unprotected for more than 48 hours. 

D. Openings in piping system, coil headers, and other heat exchangers shall be covered 

during the construction period to protect the interior accumulation of dirt and debris in 

these systems until immediately prior to connection to these components to similarly 

protected systems. 
 

PART 2 -  PRODUCTS 

2.1 PIPING MATERIALS 

A. In general, the following listed materials shall be used in fabricating the piping systems.  

Where special classes of piping are involved and are not listed, the Contractor shall 

request instructions as to the class of material involved and the method of fabricating it 

before ordering the materials.  Steel pipe 2-1/2" and larger shall generally have plain 

ends to be assembled by welding and pipe 2" and smaller shall generally have screwed 

ends, except where special requirements dictate otherwise. 

1. Condensate drains from cooling coils: Type "M" or DWV (1-1/4" and larger) hard 

drawn copper. 
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2. Condensate drain lines with Pro-Press type fittings: Type “L” hard drawn copper 

tubing. 

3. Refrigerant Piping: Type “ACR” hard drawn copper with 156 Silfos solder joints.  

Refer to specification Section 23 23 10, “Refrigerant Piping”. 

B. Condensate piping on roof for extended runs: Schedule 40 PVC up to roof penetration.  

Apply two (2) coats of NOMACO K-Flex R-374, or Foster 30-64, or approved equal, 

protective coating (ultra-violet rays), white in color.Steel pipe shall be made and tested 

in accordance with the latest edition of the "Standard Specifications for Welded Steel 

Pipe" of the National Tube Company, or Youngstown Sheet and Tube Company.  

Piping 2" and smaller shall be manufactured by LeClede, Sawhill, or Wheatland.  

Piping 2-1/2" and larger shall be manufactured by Tex-Tube, Paragon, U.S. Steel, or 

Armco.  Unless otherwise specified, all pipe shall be Schedule 40 of ASA Standard 

B36.10. 

C. In general, fittings used for the various piping systems shall be as listed below.  Special 

fittings shall be used where required by job conditions and when approved for 

particular use. 

1. Welding Fittings:  All fittings in welded lines shall be factory fabricated welding 

fittings of the same material and the same schedule or weight as the piping system 

in which installed.   

a. All elbows, reducers, tees, caps and special fittings shall be standard factory 

fabricated butt welding fittings, conforming to ANSI B16.9, with the 

following exceptions:  Branch takeoffs from lines 2-1/2" in size and larger and 

where the size of the takeoff does not exceed two-thirds of the nominal 

diameter of the mains to which connected may be made with shaped nipples or 

with Bonney or Grinnell Weldolets or Threadolets as required by the class of 

fabrication.  Mitering of pipe to form elbows, notching of straight runs to form 

tees, or any similar construction will not be permitted. 

b. Welding fittings shall be Weldbend Corporation, Tube Turn, Hackney, or 

approved equals. Welding and fittings shall have the same bursting pressure as 

pipe of the same size and schedule.  All elbows shall be the long radius type 

unless noted otherwise. 

D. Screwed Fittings in Steel Lines:  150 lb. black malleable iron banded pattern screwed 

fittings made by Grinnell Company, Crane Company, or Walworth Company.  All 

screwed fitting elbows shall be the long radius type unless noted otherwise. 

E. Fittings for non-propress copper tubing shall be Chase Sweat Fittings, Nibco, Elkhart, 

or Mueller Brass Company's "Streamline" type solder fittings.  Drainage type fittings 

shall be used wherever possible in drainage systems only.  All solder for copper tubing 

shall be 95-5, Silfos or Eutectic No. 180F.  All piping shall be installed according to the 

manufacturer's instructions.  All joints shall be thoroughly cleaned before connecting. 
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Silfos solder shall be used on all refrigerant piping.  All elbows shall be the long radius 

type unless noted otherwise. 

F. As an alternate to standard sweat fittingss for copper tubing, Pro Press type fittings 

shall be allowed for all drain or expansion lines as follows: 

1. 3" and smaller, wrought copper.  Press fittings, or ASME 16.2.2, ASME 15.18 

sealing with EPDM sealing element for ½" to 2" and ProPress XL for 2-1/2" to 3. 

2. Contractor shall provide Owner at completion of project one (1) complete set (½" 

to 3") of new actuators and jaws. 

G. Miscellaneous Fittings:  Provide all reducers, increasers, adapters, bushings, etc., as 

required to properly inter-connect the various items, to change sizes, etc.  Steel fittings 

shall be used in steel lines, and copper and red brass fittings shall be used in copper 

lines. 

H. All piping materials and fittings shall be manufactured in the United States. 

2.2 FLANGES 

A. Flanges in welded lines for water systems shall be 150 pound forged steel, welding 

neck flanges, except where cast iron fittings are used as specified elsewhere in these 

specifications, and except as otherwise shown.   

B. Flanges in screwed ferrous lines shall be 125 pound cast iron or 150 pound forged steel 

screwed flanges. 

C. Where ferrous flanges connect to flat faced flanges on valves, items of equipment, etc., 

the companion flange shall be flush faced and where the flanges on items of equipment 

are raised face flanges, the companion flanges shall have raised faces. 

D. Flanges in copper lines shall be solder joint type cast brass flanges. 

E. Flange bolts and nuts shall conform to the applicable requirements of the latest edition 

of the Code for Pressure Piping. 

F. Slip-on welding neck flanges are prohibited. 

G. Flanges shall be Weldbend, Tube Turn, Hackney, or approved equals. 

2.3 GASKETS 

A. Install gaskets between flanges of all flanged joints.  Where used with brass or bronze 

flanges or with flat face ferrous flanges, they shall be full face type.  For all other 

flanges they shall be ring gaskets properly cut to fit within the inside edges of the bolts.   
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B. Gaskets in water lines shall be Garlock No. 24 Wire Insertion Red Rubber Sheet 

Packing, 1/16" thick and for any other systems use special materials suitable for the 

duty as recommended by their manufacturer. 

2.4 INSULATING FITTINGS 

A. Except that no dielectric fitting shall be installed in connections between copper or 

brass and sanitary cast iron waste, drain and vent lines, wherever an interconnection is 

made between ferrous pipes or vessel and copper tubing or brass pipe, or vice versa, 

install a dielectric fitting.   

B. In lines assembled with screwed or soldered joints, use insulating couplings (unions) 

suitable for the intended service and where flanged connections are required, use 

insulating gasket material between flange faces, insulating grommets between bolts and 

holes in flanges and insulating washers under both bolt heads and nuts.   

C. PVC couplings of any kind shall not be acceptable for insulating couplings. 

D. Insulating fittings shall be suitable for the service medium, operating pressure and 

temperature. Fittings shall be rated for 1.5 times the normal system operating 

temperature and pressure in which installed. 

E. Insulating fittings shall be as manufactured by EPCO, Maloney, or Crane. 

2.5 PIPE HANGERS 

A. Pipe hangers shall be as manufactured by Anvil International, Inc. and be of a type 

suitable for each use.  Approved equals by Mason Industries, Inc., B-Line, Grinnell, 

and PHD Manufacturing, Inc. will be considered.  

B. For cast-iron pipes up to three inches (3") in size, use Anvil Fig. 104 malleable iron, 

adjustable, split ring, swivel hanger, or Anvil Fig. 590 steel clevis hanger.  For cast iron 

plumbing piping four inches (4") and larger, use only Anvil Fig. 590 steel clevis 

hanger.   

C. Where several pipes are routed parallel to each other and at the same elevation, trapeze 

hangers may be used.  Where trapeze hangers are used, the pipes shall be supported on 

rollers where rollers are called for elsewhere by these specifications. 

D. For bare copper pipes (uninsulated only) up to and including three inches (3") in size, 

use Anvil Fig. CT-109 malleable iron, copper plated, split ring, hangers or Anvil Fig. 

CT-65 copper plated clevis hangers.  For uninsulated copper pipes larger than three 

inches (3"), use Anvil Fig. CT-65 copper-plated clevis hanger. 
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E. Hanger rod sizes shall conform to the following schedule: 

 

Pipe up to, and including 2" 3/8" rods 

Pipe 2-1/2", 3", and 3-1/2" 1/2" rods 

Pipe 4" and 5" 5/8" rods 

 

F. Unless shown otherwise on the Drawings, all horizontal runs of ferrous piping shall be 

suspended from the floor or roof joists or beams, as the case may be, by means of 

hangers with the following maximum spacing: 

  

Pipe up to, and including 1-1/4" 8 feet 

Pipe 1-1/2" and 2" 10 feet 

Pipe 2-1/2" and 3" 12 feet 

Pipe 3-1/2" and 4" 14 feet 

 

G. Unless shown otherwise on the Drawings, all horizontal runs of copper piping shall be 

suspended from the floor or roof joists or beams, as the case may be, by means of 

hangers with the following maximum spacing: 

 

Pipe up to 3/4" in size 6 feet 

Pipe 1" and 1-1/4" 8 feet 

Pipe 1-1/2" and 2" 10 feet 

Pipe 2-1/2" and larger 12 feet 

 

H. There shall be a hanger within two feet (2') of each elbow or tee.  Additional supports 

shall be provided for valves, strainers, etc.  Cast iron pipe shall have not less than one 

hanger per length of pipe.  Vertical risers shall be supported by approved riser clamps.  

Vertical pipes within a space shall have not less than two (2) supports.  Where the 

vertical run of pipe in a space exceeds 14 feet then three (3) supports shall be required. 

I. Supports and hangers shall be installed to permit free expansion and contraction in the 

piping systems.  Hangers shall permit vertical adjustment to maintain proper pitch.  

Where necessary to control expansion and contraction, the piping shall be guided and 
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firmly anchored.  No piping shall be self-supporting; nor shall it be supported from 

equipment connections. 

J. Inserts shall be used where piping or equipment is to be hung from concrete 

construction.  Inserts shall be Anvil Fig. 281, wedge type, concrete inserts.  All inserts 

shall be pre-treated to prevent rusting.  After the forms are removed, clip off all nails 

flush with the exposed surface of the inserts. 

K. Expansion bolts shall be Ackerman-Johnson. 

L. Beam clamps suitable for the use with the type of steel construction involved shall be 

an Anvil product or an approved equal as indicated elsewhere herein. 

M. No perforated straps shall be used to support any mechanical equipment item or piping 

of any kind. 

N. Condensate drain piping hangers shall be sized to go around the insulation with shields 

being provided to protect the insulation. Shields shall be Anvil Fig. 167. 

O. All steel hangers, base plates, supports, nuts, bolts, and all thread rod located outdoors, 

in crawl spaces, and exposed to the weather, shall be made of galvanized steel or 

equally suitable corrosion resistant steel alloy or aluminum. Where steel components 

are allowed and used under these conditions they shall be painted with an equivalent 

protective coating similar to a two-part epoxy. Refer to Section 09 90 00. 

P. For pipe sizes 8" and under use Anvil Fig. #93 and 94 beam clamps.  For pipe sizes 10" 

through 18" use Anvil Fig. #66 in the “U” position. 

2.6 SLEEVES AND ESCUTCHEONS 

A. Generally where pipes pass through interior building walls or floors above the first 

floor (out of the ground), 22 gauge galvanized sheet metal sleeves shall be used.  

Sleeves shall extend a minimum one inch (1") above a floor or beyond the wall, as 

applicable. 

B. All pipes penetrating grade beams, exterior walls, concrete structural members, or 

concrete slabs of mechanical equipment rooms on the first floor shall generally use 

standard weight galvanized steel pipe as the sleeving material.   

C. For concrete or masonry walls, sleeves shall be inserted into the masonry, decking or 

form work prior to the pouring or placement of concrete or masonry units to create a 

leave out. 

D. The sizes of all sleeves shall be such as to permit the subsequent insertion of the 

intended pipe of the proper size with adequate clearance for movement due to 

expansion and contraction.  In the case of insulated lines, the diameter of the sleeves 
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shall be at least 1/2" greater than the outside walls of the pipe with specified thickness 

of insulation.  This will require that the inside diameter of galvanized steel pipe sleeves 

be at least 1/2" greater than the outside diameter of the service pipe with insulation.  

Galvanized steel pipe sleeves set in floors shall project two inches (2") above the floor. 

E. After the pipes are installed, fill the annular space between the pipe, and insulation as 

required, and its sleeve with an approved mastic or caulk.  Use loose fibrous insulation 

packing as required to accomplish this.  In all cases the annular spaces around the pipes 

within the sleeved openings shall be filled with loose fibrous insulation and then sealed 

with an approved caulking or expanded foam insulation. 

F. Escutcheons, except as specifically noted or specified, shall be installed on all pipes 

passing exposed through floors, walls, or ceilings.  Escutcheons shall be equal to the 

Crane No. 10, chrome plated sectional floor and ceiling plates, and shall fit snugly and 

neatly around pipe or pipe insulation or insulated lines.  Solid chrome plates with set 

screws shall be used if sectional plates do not fit properly or stay in place.  Where 

multiple pipes penetrate floors or walls in close proximity in concealed areas, shop 

made sheet metal escutcheons may be used. 

G. Pipes sleeved through grade beams open to basements, crawl spaces or void spaces 

below grade shall additionally receive "Link Seal" or equal closures made of 

interlocking synthetic rubber links. Seals shall provide for absolute water tightness. 

Seal shall be constructed to insulate electrically pipe from wall. Install as recommended 

by manufacturer. Provide Century-Line sleeves with water stop and anchor collar for 

pipes penetrating grade beams designated to be anchored. 

H. Where PVC pipes, 3 inches and smaller, and small copper water piping under 2 inches 

in size, penetrated a horizontal floor slab a metal sleeve will not be required.  For these 

piping systems, completely wrap the piping with a polyethylene tape, or wrapping.  

This tape shall be minimum 4 mils thick and shall be wrapped at least two times around 

the pipe and secured sufficiently to hold the wrap in place during the pouring of the 

slab.  This wrap shall be in sufficient length or height to insure that no concrete will be 

in contact with the pipe.  All other piping shall be sleeved as indicated elsewhere 

herein. 

I. Refer to Section 23 05 00 for additional requirements of penetrations through fire-rated 

assemblies. 

2.7 ACCESS DOORS 

A. Wherever access is required above inaccessible ceilings, in walls, furrings, chases or 

soffits to physically reach concealed piping, ductwork, fire/smoke dampers or 

mechanical equipment installed under Division 23, provide access doors of sufficient 
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size to maintain, repair, replace or suitably access devices intended to be adjusted as 

indicated herein. 

B. Provide an access door or panel for each of any valves, group of valves, damper pull 

rods, splitter dampers, manual volume dampers, actuators or other controlling 

mechanism installed under Division 23 which would otherwise be concealed in the 

building construction with no access.  

C. All access doors in toilet rooms, locker rooms, showers, or other similar wet areas shall 

be the flush mounted type and be made of brush or satin finish stainless steel as 

manufactured by Milcor. 

D. All access doors shall be minimum 12" x 12" in size unless otherwise approved in 

writing in advance by the Engineer.  Doors shall be increased in size as required to 

allow for a person to reasonably access, adjust, maintain, service, inspect or replace the 

largest single component concealed.  Provide special sizes of access doors as required. 

E. Coordinate the final location of all concealed equipment and devices requiring access 

with the final location of the required access panels or doors.  Allow ample space for 

the removal of all parts and equipment that require replacement or servicing. 

F. Where mounting heights are not detailed or dimensioned, install mechanical piping and 

overhead equipment to provide the maximum headroom possible while maintaining 

reasonable access and service to those items being accessed. 

G. Extend all equipment grease fittings to an accessible location which shall be within 

reach (maximum of 18") from the access door. 

H. Install all access doors in locations to suit the intended purpose but have each location 

reviewed and approved by the Architect.  In no case shall access doors be located such 

that the intended purpose is rendered useless. 

I. Access doors shall all have spring concealed hinges, screwdriver operated cam latches, 

be the flush mounted type, open up to, but not more than, 175 degrees, be made of 

steel, or stainless steel to suit the application, be fire rated (U.L. rated) to match the 

rating of the surface where the door is placed, and have a powder coated electrostatic 

primer paint on all steel doors.  Furnish the following access door types as described 

below: 

1. Milcor Style DW - Flush drywall type with frame made of 16 gauge steel, panel 

door made of 14 gauge steel, galvanized steel drywall bead on frame, and 

removable hinge pins for removal of panel door.  Provide minimum of two hinges 

(12" x 12" and larger) up to 24" x 24" in size and three hinges on access doors 

above this size.  Provide one cam for access doors 14" x 14" and smaller and a 

minimum of three cams on larger sizes. 
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2. Milcor Style K - Flush plaster wall or ceiling type made similar to Style DW 

except with a 22 gauge expansion casing bead, one hinge on 12" x 12" access 

doors, two hinges on larger doors with either side no larger than 24", three hinges 

on doors with any dimension of 24" or larger, minimum one cam on doors with no 

dimension larger than 18" and two or more cams on larger access doors. 

3. Milcor Style M or MS - Flush drywall, masonry or tile type made similar to Style 

DW except with 14 gauge steel frame and doors (16 gauge when made of stainless 

steel-satin finish), one hinge on access doors up to 18" x 18" in size, two hinges on 

sizes 20" x 24" and 22" x 22", three or more hinges on sizes 24" x 24" and larger, 

and the number of cams as standard with the manufacturer. 

4. Provide other types of access doors suitable for the application to include surface 

mount, double leaf for access doors exceeding 36" in any dimension, louvered 

where indicated on the Drawings, fire rated, recessed or security/detention types as 

required and compatible with the surface penetrated. 
 

PART 3 -  EXECUTION 

3.1 PIPING - GENERAL 

A. Where special classes of piping are involved and are not listed, the Contractor shall 

request instructions from the Owner's Representative as to the class of material 

involved and the method of fabricating it before ordering any material.  All steel lines 

2-1/2" and larger shall be assembled by welding.  All steel lines 2" and smaller may be 

assembled either by welding or by screwed fittings as specified. 

B. Welding shall be done by mechanics who satisfy qualification requirements of the 

American Welding Society.  The pipe ends to be welded shall be machine beveled 

wherever possible.  Gas cuts shall be true and free from all burned metal.  Before 

welding, surfaces shall be thoroughly cleaned.  The piping shall be carefully aligned 

and no metal shall project within the pipe.  Fully ream, to the full inside pipe diameter 

dimensions, the inside of all piping to be welded.   Miter joints will not be allowed in 

any case.  All headers, connections, elbows, reducers, flanges, and special flanges and 

special fittings shall be made using forged steel welding fittings of the same weight as 

the pipe to which they are attached.  All unions and connections to valves 2-1/2" and 

larger shall be made by the use of welded flanges. 

C. Branches in lines where the branch side is equal to 2/3 of the size of the main or smaller 

may be connected by using Weldolets or Threadolets; where the sizes are greater than 

2/3 of the main, standard weight seamless tees as manufactured by Tube-Turns or 

Grinnell, A.S.T.M. Standard A-234 shall be used. 

D. The location, direction, and size of all lines are generally indicated on the drawings.  

Branch connections in general are indicated and shall be so installed as to provide 

proper grades. 
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E. All lines shall be made up straight and true at proper grades.  All water filled and 

condensate drain lines shall grade down to drains.   

F. Piping shall follow as closely as possible the routes shown on the plans and take into 

consideration conditions to be met at the site.  Should any unforeseen conditions arise, 

lines shall be changed or rerouted as required after proper approval has been obtained. 

G. All piping shall be installed with due regard to expansion and contraction and so as to 

prevent excessive strain and stress in the piping, in connections, and in equipment to 

which the lines are connected. 

H. All headers shall be assembled as indicated using welding fittings throughout. 

I. All screw joints shall be made with taper threads, properly cut.  Joints shall be made 

tight with graphite and oil applied to the pipe threads only and not to the fittings. 

J. Dielectric couplings shall be installed where ferrous pipe joins copper lines and shall be 

rated for the intended medium pressure and temperature or service. 

K. Provide and install unions at proper points to permit removal of pipe and various 

equipment and machinery items without injury to other parts of systems.  No unions 

will be required in welded lines or lines assembled with solder joint fittings except at 

equipment items or coils, machinery items and other special pieces of apparatus.  

Unions in 2" and smaller lines shall be ground joint and unions 2-1/2" and larger shall 

be flanged unions.  Unions shall be the same material and strength as other fittings in 

the lines.  Companion flanges on lines at various items of equipment, machines, and 

pieces of apparatus shall serve as unions to permit removal of the particular item. 

L. All piping shall be supported by hangers independently of equipment connections. The 

weight of the piping and it's contents shall not be imposed on the equipment in any 

way. 

M. Mitering of pipe to form elbows, notching of straight runs to form tees, or any similar 

construction will not be permitted. 

N. Swing joints or expansion loops shall be provided wherever shown on the Drawings or 

wherever else necessary to allow for the expansion and contraction of piping.  This 

shall be accomplished in an approved manner and this Contractor shall be responsible 

for any damage which may occur as a result of expansion and contraction of his piping. 

O. Nipples shall be of the same size and material as the piping in the system in which the 

nipples are installed, except that "close", or "all thread" nipples shall not be used. 

P. Keep all open ends of piping in each system plugged or capped to prevent dirt or other 

debris from entering the pipe at any and all times during construction and before 
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fixtures or equipment is connected.  All piping shall be flushed clear prior to connection 

to the central building systems. 

Q. The ends of all piping furnished and installed in all systems shall be thoroughly reamed 

to the full inside diameter of the respective pipe. 

R. Exposed and concealed lines shall be run parallel with, and perpendicular to building 

lines and wherever possible shall be grouped together for easy service and 

identification.  Whenever possible, horizontal and vertical runs shall be held as close as 

possible to the walls, ceilings, struts, members, etc., so as to occupy the minimum space 

consistent with the proper installation requirements for insulation, conduit, ductwork, 

lighting fixtures, etc., and the expansion requirements of each of these items and the 

building proper or the removal of the respective or adjacent pipes, conduits, and 

ductwork, and to allow for necessary access to valves, other pipes, conduits, dampers, 

etc. 

3.2 CROSS CONNECTION AND INTERCONNECTIONS 

A. No plumbing fixtures, device, or piping shall be installed which will provide a cross 

connection or interconnection between a distributing water supply for drinking or 

domestic purposes and a polluted supply such as drainage system, or a soil or waste 

pipe which will permit or make possible the backflow of sewage, polluted water, or 

waste into the water supply system. 

3.3 FLASHINGS 

A. Flash around all pipes passing through the roof with sheet lead, built a minimum of 10" 

into the roofing, in all directions from the outside of the pipe running up the pipe a 

minimum of 10" and more where vent terminals must be higher to conform to the 

requirements of the local Plumbing Code in effect, and then turned over one inch (1") 

into the pipe cavity.  All seams and joints shall be completely soldered closed and the 

entire flashing shall be completely waterproof. 

B. Make all roof penetrations in accordance with the roofing system manufacturers 

approved methods. 

3.4 PIPE INSULATION INSERTS AND SHIELDS 

A. Provide a section of Foamglas insulation, calcium silicate, or urethane of thickness 

specified at hanger support locations and provide No. 16 gauge galvanized steel 

protection shield minimum 12" long.  Shield shall be full half cylinders equal to 

Grinnell Fig. 167. 
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B. Refer to Section 23 07 00, Insulation. 

3.5 SAFETY GUARDS 

A. Furnish and install all safety guards required in order to obtain certificates of inspection 

from all authorities having jurisdiction.   

B. All belt driven equipment, projecting shafts and other rotating parts shall be enclosed or 

adequately guarded. 

3.6 TESTING AND REPAIRING 

A. During the progress of each portion of the work or upon its completion, make such tests 

of this work as herein specified, or as required by the Architect, or by State or 

Municipal Bureaus having jurisdiction and under their supervision. 

B. Provide all apparatus, temporary piping connections, or any other requirements 

necessary for such tests.  Take all due precautions to prevent damage to the building 

and its contents incurred by such tests as will be required to repair and make good, at 

no cost to the Owner, any damage so caused.  Testing of piping to be insulated shall be 

done before insulation is applied. 

C. Perform any other tests as may be required by the Owner's Representative to indicate 

the fulfillment of specification requirements. 

D. All water piping shall be hydrostatically tested to a pressure of 150 psig or to 1-1/2 

times the operating pressure, whichever is the greatest, for six (6) hours. 

E. Systems shall be tested in portions as required by the construction schedule and the 

portions being tested shall be effectively isolated and sealed off.  When previously 

tested sections are connected into other sections, tests shall be rerun to include the new 

connections. 

F. Partial systems shall be tested prior to connecting into existing lines. 

G. Leaks in screwed joints shall be repaired by tightening the joint until the leak has 

stopped, or by remaking the joint if tightening fails to stop the leak.  Leaks in welded 

joints shall be repaired by chipping out the weld around the leak and rewelding until it 

is stopped.  Leaks in caulked joints shall be completely stopped by additional caulking 

of the joint, but, if that fails, the joint shall be re-made.  A leak in a compression joint 

shall be repaired by remaking the joint using a new seal, compression ring, coupling, 

etc., as required.  Leaks in soldered joints shall be repaired by remaking the joint and no 

soldering or brazing over existing joints will be permitted.  Any defective piping shall 

be replaced. 
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H. Additional testing shall be as specified in the individual Sections of these 

Specifications. 

I. During testing and cleaning of piping systems, use a fine mesh, 20 mesh or smaller, 

start-up strainer screen for all strainer pipe sizes.  After piping system is cleaned each 

strainer shall be taken apart, cleaned, and final strainer mesh shall be placed back in 

strainer for normal operating conditions. 

3.7 SEALING PENETRATIONS 

A. Seal all pipe and duct penetrations through walls run to structure, ceilings, floors and 

roofs.  Fill the annular space between the insulation on the pipe, or the pipe only where 

uninsulated, or duct and its sleeve, with neoprene or non-hardening sealant. 

B. No pipe or duct shall be allowed to contact its surrounding sleeve or the wall, floor, or 

ceiling.  Effective isolation shall be provided as described in Section 23 05 48 to the 

end that no vibration or direct noise transmission shall be transmitted.  Vibration 

transmission limits shall be as established in Section 23 05 48.  Use special materials as 

may be required to comply. 

C. Firestop pipe and duct floor and wall penetrations. 

3.8 PAINTING 

A. All equipment specified in Division 23 shall be delivered to the site with suitable 

factory finishes as specified elsewhere herein. 

B. Items with factory applied finishes shall be protected during installation and other 

construction work.  Damaged factory applied finishes shall be refinished to match the 

original finish appearance. 

C. Field painting of items specified and installed in Division 23 shall be as specified in 

Section 09 90 00. 

D. All ferrous metals that are not galvanized or made of a corrosion resistant alloy shall be 

painted. This shall include steel pipe hangars, trapeze supports, pipe stands, all thread 

hangar rods and other miscellaneous systems. 
 

END OF SECTION 

 

 


