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CHAPTER 15A
PI PI NG SYSTEMS
15A-01 Ceneral

a. Coordination of Wrk

(1) This chapter covers piping for the water, gas,
drai nage, heating, fire sprinkler and refrigeration/air
condi tioni ng systems, and condensate (drai nage) pipelines.
Refrigerator/air conditioning piping includes refrigerant,
condenser and chilled water pipelines.

(2) Drawi ngs indicate general |ayout. Pipe and equi prent
space and schedule for installation nust be coordi nated between
the various subcontractors doing the work.

(3) Check and elimnate interferences between el ectrical,

mechani cal, architectural and structural features, especially in
equi prent roons, and above ceilings.

b. Layout

(1) The contractor w Il provide equi prent and nechani cal
room | ayout drawi ngs whi ch nust be reviewed and approved.

(2) Pipe sleeve layout drawings will be useful. Check for
cl earances and proper sleeve sizes to include the pipe
i nsul ation thicknesses.

(3) Check layout for space to operate val ves.

(4) Check layout for space to maintain and repair piping,
especi al |y at equi pment spaces.

(5) Check for sufficient space for required swing joints
at branch connections.

(6) Check space for anchors and expansion | oops.
(7) Check space for support of hangers for piping.

(8) Check space for slope in pipe lines. Renenber that all
pi pi ng systens carrying |liquids nust be drainable.

(9) Pipe lines should not pass thru footings; |ocate
beneat h footings before the footings are placed.

(10) Check equi pnent di nension to assure all equi pment can
be renoved and replaced thru the doorways provided, once
ceiling/roof is installed.
15A-02 Materials

a. Subnmittals

(1) These usually include information on conpliance with
specifications using labels, listings or certificates. Shop

drawi ngs are required for |ayout of mechanical roons and should
include the special support for heavy piping and fittings.
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(2) The mechanical specialist will check submttals for
conpliance with requirenents.

(3) After deternmining that the submttal is in conpliance,
use its descriptive infornmation to check the material at

delivery. You will use the layout draw ngs to check actual
installation.

b. Storage and Handling

(1) I'nsure that materials are handl ed safely and carefully
to prevent danage.

(a) Reject damaged materi al s.
(b) Have danmmged coatings repaired.

(2) Insure proper handling for coated pipe; use w de belt
slings.

(3) Check for storage off of the ground and weat her ti ght
storage when required.

(4) Store pipe and fittings to elinmnate entry of dirt,
etc.

(5) Refrigerant pipe is cleaned and capped at the factory.
The pi pe nust renain capped in storage.

(6) Check for piping that is factory cleaned and purged
with inert gas and capped. Check for gas tight capping.

c. Water Pipe and Fittings

(1) There are about 23 different pipe materials which can
be sel ected for above ground cold water pipelines. Many are
plastic materials. Plastic pipes cannot be used in water systens
for buildings greater than two stories in height.

(2) Plastic type pipe cannot extend through the roof or
through fire rated walls or floors.

(3) There are alnost as many sel ections for above ground
hot water pipelines. Check your specifications.

(4) Seanl ess copper water tube nmust be hard drawn: Type M
above ground and Type L bel ow ground.

d. Fuel Gas Pine and Fittings
conply with the Fuel Gas Code as given in National Fire
Protection Association (NFPA) Standard No. V54.

(2) Check for permtted pipe options; either all or only
steel, alumnumalloy, nmetal tubing and plastic materials may be
speci fi ed.

(3) Check for specific materials required in insulating
coupl i ngs.

(4) Al umnumalloy tubing and pipe is not pernitted
under ground or at exterior |ocations.

(5) Plastic pipe is not pernitted in or under the building
and is pernitted only underground outside of the building.
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(6) Check the specifications for anbient tenperature
limtations to the use of plastic pipe.

e. Drainage Pipe and Fittings

These consist of the waste system the storndrains and
rai nwat er conductors and the condensate drai nage pipelines from
air conditioning and refrigeration units.

(1) There are many optional pipe naterials and use is
dependent on locations in the building and in the drainage
system

(2) Suggest you use the pipe material submttal for
identification or the pipe material table in the specifications.

(3) Check for drainage pattern type fittings as they are
required in the wet pipe portion of the waste system

(4) Hubl ess cast iron pipe cannot be used underground and
may not be pernitted in craw spaces.

(5) Check for use of proper pipe and fittings in corrosive
waste and vent systens.

f. Heating Pipe and Fittings

(1) Check for use of black steel pipe or copper tubing for
| ow tenperature hot water pipelines.

(2) Steam piping nust be black steel: vent piping nust be
the sane type.

(3) Check for use of Schedul e 40, bl ack steel, in high
tenperature pipelines of 2 inches and |arger.

(4) Use welded joints for high tenperature water pipelines
over 3/4 inch dianeter.

g. Refrigeration and Air Conditioning Pipe and Fittings

(1) Check the steel pipe or the copper or steel tubing and
fittings for intended service. Refrigerant service rating is
required for lines carrying a refrigerant.

(2) Check for gal vani zed steel pipe or hard drawn copper
tubing for condenser water |ines, except |ines 4—nches and
larger require black steel which nust be coated and wr apped for
under ground use.

(3) Chilled water. Check the type of piping specified for
chilled water |ines.

(4) The drainage lines for condensate water are usually
given in the plunbing section of the specifications.

h. Fire Sprinkler Pipe and Fittings

(1) Insure that naterials are in accordance with approved
submi ttals.
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(2) The type systemis designed to use a specific water
supply and distribution for specific occupancy. Mre information
can be found in National Fire Protection Association (NFPA)
Standard No. 13.

(3) Contractor*s working plans shall be approved and shall
be used when installing the system

15A-03 | NSTALLATION
a. Ceneral

(1) Laying underground pipe lines is covered in Chapter
2C, Volunme 1 of the Construction Inspector*s Quide.

(2) Installation of exposed pipelines inside the building
shoul d follow building lines. The building structure cannot be
cut or otherw se weakened for pipelines without witten
approval .

(3) Check for required slope in horizontal runs; liquid
systens nust be drainabl e.

(4) Check for drains at |ow points.
(5) Check for air cocks at high points.

(6) Check for required access to drains, air cocks and
val ves.

(7) Check for contact between dissimlar nmetals such as
copper to iron or steel. Isolation (separation) will be
required. Dissimlar pipe nust be coupled with a dielectric
connect i on.

(8) Are hangers proper style, size and at required
interval s? Are ferrous hangers coated where used agai nst copper
pi pe? Size hangers to enconpass the pipe insulation.

(9) Are pipelines restrained fromlateral novenent at
trapeze.

(10) wall or floor supports nmust also restrain the
pipeline fromlateral novenent.

(11) Check for support needs at each floor but not nore
than 15 foot intervals. Support is not necessary at the floor
slab on grade hangers with “U bolts or other type clips.

(12) Check for extra hangers or supports required at
fittings and devices. A hanger is usually required within one
foot of each change of direction.

(13) Suspended heavy pipelines nust have proper support
wi t hout overl oadi ng support points. This should be covered in
the preparatory inspection by the contractor*s quality control
representative. Be aware of:

(a) Excess loads on steel bar joints or beans.

(b) A hanger load or nultiple hangers at the same |ocation
with nore than 100 pounds of [ oad.
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(c) Check with your supervisor where you have a suspi ci ous
condition and he will request a structural eval uation.

(14) Check for required anchors and expansi on | oops or
joints, especially on long pipelines. A so check for guides at
the expansion points.

(15) Check for union or flanged connections at equi pnent
and el sewhere in order to break and repair or replace piping,
etc.

(16) Check for proper size pipe sleeves. Sleeves shall be
| arge enough for the pipe insulation thickness when required.

(17) Pipe sleeves through waterproofing nust have a
cl anpi ng device to hold the flashing.

(18) Sleeves nust protrude above finished floor surfaces
in wet areas. Space between pipe and sl eeve nust be seal ed.

(19) Check for proper fireproofing of openings between
pipes and fire-rated construction.

(20) Check that escutcheons are used around pipes
penetrating finished surfaces.

(21) Use soft drawn copper tubing, as pernitted, when not
using fittings.

(22) Steel pipe bending with proper equipnent is pernitted
in sizes to 4-inch dianeter. Bend radius nmust be at |east 6
times pipe dianeter.

b. Pipe Connections —Screwed

(1) Examine the threading operation for:

(a) Square cut pipe

(b) Proper reani ng before threading

(c) Sharp cutters so that threads are not shaved

(d) Tapered threads - not running threads

(e) Thread run - not nore than three threads should be
exposed after connection is tight. The specifications may have a

threadi ng table you can refer to.

(f) Use of cutting oil - pipe shall be cleaned of oil and
metal “filings”. This is critical for refrigerant |ines.

(g) Protect floor surfaces —Use a sand box or other
adequat e protection under the threading/cutting operation.

(h) Plastic pipe and netallic tubing will not be threaded.
(2) Exam ne screwed pipe connections for:
(a) Use of approved thread |ubricant or tape applied to

mal e threads only. Some piping nmay not pernit use of tape at
screwed joints check for requirenents
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(b) Tighten connection, but do not overtighten to strain
the fittings.

(3) Be alert for distorted valves. See that wenches are
used on the end of val ves being screwed onto the pipes in order
to prevent damage to the valve bore. If it is necessary to put
wrench on the opposite end of valve fromthe end bei ng screwed
onto pipe, use a nipple that has been screwed into the val ve.

(4) Do not screw pi pes agai nst the web of gl obe val ves, or
agai nst the underside of seat rings of gate valves.

(5) Use threaded connections to angle stops at plunbing
fixtures.

c. Pipe Connections —Mechani cal

(1) Check proper alignnent of flanges, couplings and
gaskets.

(2) Check the gasket material, it nust be conpatible with
the liquid or gas in the pipeline.

(3) Gaskets with high tenperature water shall be netallic
asbest os type.

(4) Do not use the drift pin or spud wench handle to
align flanges.

(5) Mechanical couplings and fittings nmust be conpatible
and nanufactured by the sane concern.

(6) Mechani cal couplings are usually permtted on ferrous
nmetal pipelines in the building for donestic hot and col d water
syst ens.

d. Pipe Connections - Hub and Hubl ess Types

(1) Check for proper rubber gasket installation in the hub
or bell. Spigot end nust be pushed “hone into the hub.

(2) When nolten lead is used to nake the joint, check for:

- Jute conpacted into base of joint to seal the end, and
center the spigot end in the hub.

- Depth of joint.

- Pouring the nolten lead joint in a continuous operation.

- Caulking the lead with proper size irons.

- Caulking each joint at least three tines around.

(3) Hubless joint uses a rubber sleeve with stainless
steel band; the assenbly nmust be approved by the Cast Iron Soil
Pipe Institute (CISPI).

(4) Check for proper torque wench set to 5 foot—pounds
for tightening the stainless steel band in hubless joints.
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e. Pipe Connections —Soldered

(1) Surfaces of the fitting and pi pe nmust be cleaned to
bright netal with an abrasive material before the joint is nade.

(2) The 50/50 solder is half tin/half |ead and can be used
in drainage, waste and vent (DW/) pipelines. It is also known as
soft sol der.

(3) Silver solder is 95/5, 95 percent tin —5 percent
antinony, and nust be used in all other pipelines.

(4) Core solder is not permtted.

(5) Joint nust be well heated before solder is applied.
Approxi mately 400F for soft sol der and 1150F for silver sol der.

(6) Check for use of a multiflane torch for uniformy
heating joints where 2 % inch dianmeter and | arger pipe are
sol der ed.

f. Pipe Connections —Solvent Cenent (Adhesive)

(1) For plastic pipe connections use conpatible materials.

(2) Use in accordance with the pipe nanufacturer*s
instructions.

(3) Do not join different kinds of plastic pipe together.

(4) Only heat—fusion connection is used to join
pol yet hyl ene pi pe, tubing or fittings.

g. Pipe Connections - Wl ded

(1) Check for use of welding fittings.

(2) Making fittings by notching or mtering pipe is not
perm tted.

(3) Check for the approved wel di ng procedures before
wel di ng begi ns.

(4) Check for the individual welder certification in the
type wel ding each wel der nust perform

(5) Welders nmust stanp each weld with an assigned synbol
so that the individual *s weld can al ways be identified. Painted
stanps are not permanent and may not be used to identify welds.

(6) Check welding of refrigerant pipe as the fittings and
pi pe must be filled with inert gas such as nitrogen, during
wel ding. This prevents the formation of scal e inside the pipe.

(7) welding for fire sprinkler systems nust be perforned

in a shop and in accordance with NFPA 13 requirenents. Jobsite
welding is not pernmitted.
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(8) Check Chapter 5B, Volune 3 of the “Construction
I nspector*s Cuide” for additional information on welding.

h. Fittings and Val ves

(1) Check riser diagrans and floor plans on draw ngs for
proper valve |ocations.

(2) Are valves proper type?

(3) Valves nust be oriented with stems in horizontal
position or above. Only the horizontal position is allowed for
refrigerant pipelines.

(4) Check and gl obe val ves have an arrow cast in housing
to indicate direction of flow Check these valves for proper
orientation in the pipeline flow

(5) Check for access to all valves. Are access |ocations
mar ked on ceiling panel s.

(6) Use dielectric connectors where required at |ocations
where different netals connect together in the pipeline.

i. Pipelines

(1) water pipelines.

(a) Are air chanbers installed at fixtures?

(b) Are water hammer arrestors shown instead of air
chanber s? Check your riser diagrans on the draw ngs for
I ocations and sizes of these arrestors.

(c) Are valves located as shown?

(d) Does the water service have a gate val ve and drain at
its point of building entry?

(e) Check for use of a backflow prevention device in each
branch waterline connected to another system Also check for the
correct type device, especially where toxic fluids are invol ved.

(f) Check for a vacuum breaker at each fitting or fixture
wi th hose connection. The vacuum breaker will prevent back-
si phonage.

(2) Fuel gas pipelines.

(a) Avoid installation under buildings. Fuel gas service
shoul d be installed above grade on the outside. Do not install
service pipeline in the trench with other utilities.

(b) Do not permt soldered joints. Use pressure- threaded
joints for copper pipe.

(c) Wen piping is to be enbedded in concrete, check for
speci al requirenents such as:

- Shoul d be acceptable to the gas service conpany
- Check concrete mx for conpatibility with pipe material.
Certain additives and aggregates nay not be conpati bl e.
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(d) Don*t enbed gas pipelines in solid walls and
partitions.

(e) Check for protective coating on underground netallic
pi pel i nes.

(f) Where piping nust be buried under the building it
shoul d be encased in a gas tight conduit for its full length of
run. Space between the pipe and conduit nust be safely vented to
the at nosphere. Check your details.

(g) Check for pipe slope and drains at |ow points.

(h) Check for required pipeline bonding and grounding in
accordance with the National El ectric Code.

(i) Check for shutoff valves as required.
(3) Drainage lines.

(a) Hubless cast-iron pipelines require support next to
each joint.

(b) Hub type pipelines require support at 10 feet
intervals and within 3 feet of each fitting.

(c) Check for required expansion joint at floors in
pl astic pipeline risers.

(d) Install cleanouts so they are flush with finish
surfaces. O ose each cleanout with a brass plug installed with
graphite thread | ubricant.

(e) Check the elevation of each floor drain before
finished floor is placed to assure drainage sl ope.

(f) Check floor drain for type specified. Does it require
a special itemsuch as a sedinment basket, a backwater valve or a
sel f-primng val ve?

(g) On roof drains check for the clamping ring to hold the
nmetal flashing and for the cast iron strainer.

(4) Heating pipelines.
(a) Check for slope of at least 1 inch in 10 feet.

(b) Reducing fittings on horizontal |ines nust be
eccentric type with bottomof pipelines flat for positive
drai nage flow.

(c) Check for proper branch line take off fromthe high
tenperature pipeline supply and return. Should be fromthe upper
hal f of pipeline, at a 45 degree angle in direction of flow

(d) Check for special piping fromhigh tenperature
waterline air vents to funnel drain.

(5) Refrigeration and air conditioning pipelines.
(a) Refrigerant steel pipeline joints shall be wel ded.

(b) Refrigerant tubing of copper or steel shall have
brazed joints.
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(6) Fire sprinkler pipelines.

(a) The approved shop drawi ngs will be your guide in
checking the fire sprinkler systemlayout and pipe sizes.

(b) Check for possible conflict between final sprinkler
head | ocation and user itens which would interrupt flow coverage
or cause damage to the system

(c) Review Chapter 3 of the National Fire Protection
Associ ation Standard 13 for supports, hangers, slope and
dr ai nage.

(d) Do not allow paint on sprinkler heads. Check heads for
proper tenperature rating indicated by color code or stanped
numnber s.

(a) Where required, outside connection shall be the size
indicated and shall nate with fire departnment hose.

(f) Check for required sprinklers in conceal ed spaces.

(g) Check for special protection against freezing,
corrosion and earthquakes, and for sprinkler head clearance from
heat sources.

(h) Check electric power and alarmfor:
- Electric power correction ahead of the main swtch.
- Alarmtie-in with fire department, as required.
- Effective location of the local alarm
15A-04 TESTI NG

a. Preparation

Testing is the responsibility of the contractor unless
stated as a Covernment responsibility in the specifications.
Check with supervisor for recommended presence of user personnel
during certain testing such as sprinkler, etc. The system or
portion of the systemw || be prepared for testing by the
craftsman who installed the pipeline. The contractor*s quality
control representative will be responsible for verifying the
extent of test, the nethod and results which will be reported.
The following items nust be checked:

(1) Determne extent of test.

(2) Is pipeline isolated at limts of the test with val ves
closed and the plugs and caps tightly in place?

(3) Are pipeline valves open within the test area?

(4) Are pipelines adequately bl ocked and anchored for
pressure tests? Pipelines should be in the permanent, fixed
position before the test is pernitted.

(5) WII joints be exposed for the visual or soap test
requi renent s?

(6) When testing pipeline to be conceal ed, does extent of
test include all of the affected pipeline.
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(7) For a pressure test, have diaphrams or other internal
parts of valves, regulations, etc. which may be damaged by the
pressure been renoved?

(8) Review the test nethod to be used.

(9) Inspect the test instrunents and apparatus for proper
type, calibration and operation.

(10) When flushing to clean the pipeline, check to
determne that coils for heating, air conditioning and
refrigerant lines are bypassed to prevent flushing—water from
passi ng through coils.

b. performng Tests
(1) water pipelines.
(a) Pneumatic or hydrostatic test shall be used.

(b) Check anbient tenperature at begi nning and end of test
period for tenperature differential and the correction factor
for the final gauge reading.

(c) For the hydrostatic test, was the tested segnent
vented to ensure it was conpletely filled with water?

(2) Fuel gas pipelines.

(a) An air pressure test, simlar to the waterline test,
is usually made. Do not use oxygen.

(b) Refer to National Fire Protection Association (NFPA)
Bul letin 565 test requirenents for nitrous oxi de and oxygen
systemtest requirenents.

(c) Check the gas systemfor |eakage i mediately when
begi nning the test using fuel gas.

(3) Gavity drainage lines.

(a) Is the test stack high enough to provide the 10 f oot
head for all of the tested line.

(b) Check each joint for |eakage.

(c) The final snoke or peppermint test is made with all
fixtures attached.

(4) Heating pipelines.
(a) Hydrostatic pressure testing is required. Usually 45
psig for four hours for |low tenperature waterlines.

(b) Hi gh pressure waterlines are tested at 1 % times
desi gn pressure.

(5) Refrigeration and Air Conditioning pipelines.

(a) Pneumatic pressure test used on refrigerant pipelines
using dry nitrogen. Check each joint with soap solution.

(b) Refrigerant pipelines also are charged with
refrigerant gas and joints checked for leaks with a halide
torch.
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(c) Refrigerant pipelines also require an evacuation test.
Check the specifications for details.

(d) Check the hydrostatic pressure test on water pipelines
for use of appropriate pressure and time requirenents.

(6) Fire Sprinkler pipelines.

(a) Refer to Chapter 1, NEPA 13 for specific test
requi renents.

(b) Assure that feeder piping has been flushed before
testing.

(c) Check for approved contractor*s test procedure and
adequat e nonitoring of the tests by contractor*s quality control
per son.

(d) Check the adequacy of contractor*s required materi al
and test certificates to be submtted after conpletion of tests.

(e) Test blanks used in the systemduring testing shall be
approved type and each bl ank shall be nunbered and accounted for
at activation of the system

15A-05 CLEANI NG ADJUSTI NG AND OPERATI ON

a. deaning

(1) Pipelines constructed with properly stored and
protected pi pe should need very little cleaning.

(2) dose ends of unfinished |ines during work stoppages.

(3) On occassion, craftsmen tenporarily place tools or
other itens in the end of pipes. This habit nust be stopped.

(4) Check the specification for flushing requirenents.
Fl ushing may be ordered for dirty pipelines.

(5) The conpl eted potabl e water system nust be sterilized
by chlorination. This process, as given in the specification, is
required reading.

(6) Heating pipelines nust be cleaned with a chem cal
solution after successful conpletion of the pressure tests.
Check for proper solution, tenperature and tine.

(7) Fire sprinkler systens nust be flushed and di sinfected
after testing.

b. Adjusting

(1) When begi nning the operating phase each piping system
must be closely inspected for necessary adjustnment and proper
operati on.

(2) Adjust flow and flush val ves.

(3) Check air cocks for |eakage, clean and adjust as
required.
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(4) Condenser and chilled water pipelines nust be bal anced
after testing.

(5) Check for heating system approved bal anci ng procedure.
This nust be performed by a qualified engineer.

c. Qperation

(1) Specifications require that user personnel be
instructed in proper systemoperation. Make a note of the
identification of these personnel for the record.

(2) Check the posted operating instructions. Are posting
requi renents net? Do they include the required diagrans, |ayouts
end specific witten instructions?

(3) Are pipelines coded as required?

(4) Check for required spare parts.
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