PSU — Millar Library Fire Sprinkler Upgrades

SECTION 210517 - SLEEVES AND SLEEVE SEALS FOR FIRE-SUPPRESSION PIPING

PART 1 - GENERAL

11 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes;

Sleeves.
Stack-dleeve fittings.
Sleeve-seal systems.
Sleeve-seal fittings.
Grouit.

arLODdDE

13 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated.

PART 2 - PRODUCTS

21 SLEEVES

A. Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

B. Gavanized-Steel Wall Pipes. ASTM A 53/A 53M, Schedule 40, with plain ends and welded
steel collar; zinc coated.

C. Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, TypeE, GradeB, Schedule40, zinc
coated, with plain ends.

D. Gavanized-Steel-Sheet Sleeves: 0.0239-inch (0.6-mm) minimum thickness; round tube closed
with welded longitudinal joint.
2.2 GROUT

A. Standard: ASTM C1107/C 1107M, GradeB, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.
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B.

C.

D.
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Characteristics: Nonshrink; recommended for interior and exterior applications.
Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

31

3.2

A.

B.

C.

D.

E.

A.

SLEEVE INSTALLATION
Install sleeves for piping passing through penetrationsin floors, partitions, roofs, and walls.

All sleeves should be sized nominal 2 in. larger than the piping passing through them for pipes 1
in. diameter through 3 1/2 in. and 4 in. larger than the pipe for pipe sizes 4 in. and larger, in
accordance with FM Globa Property Loss Prevention Data Sheet 2-8, Earthquake Protection
for Water-Based Fire Protection Systems.

Install deeves in concrete floors, concrete roof sabs, and concrete walls as new slabs and walls
are constructed.
1 Cut deevesto length for mounting flush with both surfaces.

a Exception: Extend deeves instaled in floors of mechanical equipment areas or
other wet areas 2 inches (50 mm) above finished floor level.

2. Using grout, sea the space outside of sleeves in slabs and walls without sleeve-sedl
system.

Install sleevesfor pipes passing through interior partitions.

1 Cut deevesto length for mounting flush with both surfaces.

2. Seal annular space between sleeve and piping or piping insulation; use joint sealants
appropriate for size, depth, and location of joint.

Fire-Barrier Penetrations. Maintain indicated fire rating of walls, partitions, ceilings, and floors

at pipe penetrations. Seal pipe penetrations with firestop materials.

SLEEVE AND SLEEVE-SEAL SCHEDULE

Use sleeves and sleeve sedls for the following piping-penetration applications.

1. Concrete Slabs above Grade:

a Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves.
b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel-pipe sleeves.

2. Interior Partitions:

a Piping Smaller Than NPS 6 (DN 150): Galvanized-steel-pipe sleeves.
b. Piping NPS 6 (DN 150) and Larger: Galvanized-steel-sheet sleeves.
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END OF SECTION 210517
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SECTION 210518 - ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING

PART 1 - GENERAL

11

A.

12

A.

13

A.

RELATED DOCUMENTS

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

SUMMARY
Section Includes;

1. Escutcheons.
2. Floor plates.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

21

C.

D.

22

A.

B.

ESCUTCHEONS
One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and
spring-clip fasteners.

One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

Split-Casting Brass Type: With polished, chrome-plated finish and with concealed hinge and
Setscrew.

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

FLOOR PLATES

One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

Split-Casting Floor Plates: Cast brass with concealed hinge.

ESCUTCHEONS FOR FIRE-SUPPRESSION PIPING 210518 -1



PSU — Millar Library Fire Sprinkler Upgrades

PART 3 - EXECUTION

31 INSTALLATION

A. Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with
OD that completely covers opening.

1 Escutcheons for New Piping:

a

b.

C.

Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
Chrome-Plated Piping: One-piece, cast-brassor split-casting brass type with
polished, chrome-plated finish.

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

Bare Piping at Ceiling Penetrations in Finished Spaces. One-piece, cast-brass or
split-casting brass type with polished, chrome-plated finish.

Bare Piping in Unfinished Service Spaces. One-piece, cast-brassor split-casting
brass type with polished, chrome-plated finish.

Bare Piping in Equipment Rooms. One-piece, cast-brass or split-casting brass type
with polished, chrome-plated finish.

2. Escutcheons for Existing Piping:

a Chrome-Plated Piping: Split-casting brass type with polished, chrome-plated
finish.

b. Bare Piping at Wall and Floor Penetrations in Finished Spaces. Split-casting brass
type with polished, chrome-plated finish.

C. Bare Piping at Ceiling Penetrations in Finished Spaces: Split-casting brass type
with polished, chrome-plated finish.

d. Bare Piping in Unfinished Service Spaces: Split-casting brass type with polished,
chrome-plated finish.

e Bare Piping in Equipment Rooms: Split-casting brass type with polished, chrome-
plated finish.

C. Instal floor plates for piping penetrations of equipment-room floors.

D. Install floor plateswith ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.

1 New Piping: One-piece, floor-plate type.
2. Existing Piping: Split-casting, floor-plate type.

3.2 FIELD QUALITY CONTROL

A.  Replace broken and damaged escutcheons and floor plates using new materials.

END OF SECTION 210518
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SECTION 210523 - GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION

PIPING

PART 1 - GENERAL

11

A.

12

13

14

15

RELATED DOCUMENTS

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

SUMMARY
Section Includes;

Two-piece ball valves with indicators.
Bronze butterfly valves with indicators.
Iron butterfly valves with indicators.
Check valves.

Bronze OS& Y gate valves.

Iron OS& Y gate valves.

NRS gate valves.

Trim and drain valves.

ONOARrWNE

DEFINITIONS

NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.
NRS: Nonrising stem.

0OS&Y: Outside screw and yoke.

SBR: Styrene-butadiene rubber.

ACTION SUBMITTALS

Product Data: For each type of valve.

DELIVERY, STORAGE, AND HANDLING
Prepare valves for shipping as follows:
1 Protect internal parts against rust and corrosion.

2. Protect threads, flange faces, and weld ends.
3. Set valves open to minimize exposure of functional surfaces.
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B.

C.

D.
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Use the following precautions during storage:

1 Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew point temperature. If
outdoor storage is necessary, store valves off the ground in watertight enclosures.

Use dling to handle large valves; rig ding to avoid damage to exposed parts. Do not use
operating handles or stems as lifting or rigging points.

Protect flanges and specialties from moisture and dirt.

PART 2 - PRODUCTS

21 GENERAL REQUIREMENTS FOR VALVES
A. FM Globa Approved: Vaves shal be listed in its "Approva Guide," under the headings listed
below:
1 Automated Sprinkler Systems:
a Indicator posts.
b. Valves.
1) Gate valves.
2) Check valves.
a) Single check valves.
3) Miscellaneous valves.
B.  SourceLimitationsfor Valves: Obtain valves for each valve type from single manufacturer.
C. ASME Compliance:
1 ASME B16.1 for flanges on iron valves.
2. ASME B1.20.1 for threads for threaded-end valves.
3. ASME B31.9 for building services piping valves.
D. AWWA Compliance: Comply with AWWA C606 for grooved-end connections.
E. NFPA Compliance: Comply with NFPA 24 for valves.
F.  Vave Pressure Ratings: Not less than the minimum pressure rating indicated or higher as
required by system pressures.
G. Valve Sizes: Same as upstream piping unless otherwise indicated.
H.  VaveActuator Types:
GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION 210523 - 2

PIPING



PSU — Millar Library Fire Sprinkler Upgrades

1 Worm-gear actuator with handwheel for quarter-turn valves, except for trim and drain
valves.

2. Handwheel: For other than quarter-turn trim and drain valves.

3. Handlever: For quarter-turn trim and drain valves NPS 2 (DN 50) and smaller.

2.2 TWO-PIECE BALL VALVESWITH INDICATORS
A. Manufacturers. Subject to compliance with requirements, provide products by one of the
following:
1. NIBCO INC.
2. Victaulic Company.
B.  Description:
1 UL 1091, except with ball instead of disc and FM Global standard for indicating valves
(butterfly or ball type), Class Number 1112.
2. Minimum Pressure Rating: 175 psig (1200 kPa).
3. Body Design: Two piece.
4, Body Material: Forged brass or bronze.
5. Port Size: Full or standard.
6. Seats: PTFE.
7. Stem: Bronze or stainless steel.
8. Ball: Chrome-plated brass.
9. Actuator: Worm gear or traveling nut.
10. End Connectionsfor ValvesNPS 1 (DN 25) through NPS 2 (DN 50): Threaded ends.
11.  End Connectionsfor Valves NPS 2-1/2 (DN 65): Grooved ends.
2.3 BRONZE BUTTERFLY VALVESWITH INDICATORS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1 Globe Fire Sprinkler Corporation.
2. Milwaukee Vave Company.
B.  Description:
1 Standard: UL 1091 and FM Globa standard for indicating valves, (butterfly or ball
type), Class Number 1112.
2. Minimum: Pressurerating: 175 psig (1200 kPa).
3. Body Material: Bronze.
4. Seat Material: EPDM.
5. Stem Material: Bronze or stainless steel.
6. Disc: Bronze.
7. Actuator: Worm gear or traveling nut.
8. Supervisory Switch: Internal or external.
9. Ends Connectionsfor Valves NPS 1 (DN 25) through NPS 2 (DN 50): Threaded ends.
10. Ends Connectionsfor Valves NPS 2-1/2 (DN 65): Grooved ends.
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IRON BUTTERFLY VALVESWITH INDICATORS

Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

grODdDPE

Anvil International; asubsidiary of Mueller Water Products, Inc.
Globe Fire Sprinkler Corporation.

NIBCO INC.

Tyco Fire & Building Products LP.

Victaulic Company.

Description:

=
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Standard: UL 1091 and FM Global standard for indicating valves, (butterfly or ball type),
Class Number 112.

Minimum Pressure Rating: 175 psig (1200 kPa).

Body Material: Cast or ductileiron.

Seat Material: EPDM.

Stem: Stainless stedl.

Disc: Ductileiron, nickel plated.

Actuator: Worm gear or traveling nut.

Supervisory Switch: Internal or external.

Body Design: Grooved-end connections.

CHECK VALVES

Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

Nogok,rwdpE

Anvil International; asubsidiary of Mueller Water Products, Inc.
Fire Protection Products, Inc.

Globe Fire Sprinkler Corporation.

Mueller Co.

NIBCO INC.

Tyco Fire & Building Products LP.

Victaulic Company.

Description:

COoNOO~WNE

Standard: UL 312 and FM Global standard for swing check valves, Class Number 1210.
Minimum Pressure Rating: 175 psig (1200 kPa).

Type: Single swing check.

Body Material: Cast iron, ductileiron, or bronze.

Clapper: Bronze, ductileiron, or stainless stedl.

Clapper Seat: Brass, bronze, or stainless steel.

Hinge Shaft: Bronze or stainless stedl.

Hinge Spring: Stainless steel.

End Connections. Flanged, grooved, or threaded.
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http://www.specagent.com/Lookup?ulid=9227
http://www.specagent.com/Lookup?uid=123456917206
http://www.specagent.com/Lookup?uid=123456917208
http://www.specagent.com/Lookup?uid=123456917210
http://www.specagent.com/Lookup?uid=123456917211
http://www.specagent.com/Lookup?uid=123456917212
http://www.specagent.com/Lookup?ulid=9228
http://www.specagent.com/Lookup?uid=123456917213
http://www.specagent.com/Lookup?uid=123456917214
http://www.specagent.com/Lookup?uid=123456917216
http://www.specagent.com/Lookup?uid=123456917219
http://www.specagent.com/Lookup?uid=123456917220
http://www.specagent.com/Lookup?uid=123456917223
http://www.specagent.com/Lookup?uid=123456917226
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2.6 BRONZE O%Y GATE VALVES

A. Manufacturers. Subject to compliance with requirements, provide products by one of the

following:

1. Milwaukee Vave Company.
2. NIBCO INC.

3. United Brass Works, Inc.

4. Zurn Industries, LLC.

B.  Description:

1

©OoNO A WN

Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y -
and NRS-type gate valves).

Minimum Pressure Rating: 175 psig (1200 kPa).

Body and Bonnet Materia: Bronze or brass.

Wedge: One-piece bronze or brass.

Wedge Seat: Bronze.

Stem: Bronze or brass.

Packing: Non-asbestos PTFE.

Supervisory Switch: External.

End Connections: Threaded.

2.7 IRON OS&Y GATE VALVES

A. Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

Nogok,rwdpE

Clow Valve Company; asubsidiary of McWane, Inc.
Hammond Valve.

Kennedy Vave Company; adivision of McWane, Inc.
Mueller Co.

NIBCO INC.

Victaulic Company.

Zurn Industries, LLC.

B.  Description:

=
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Standard: UL 262 and FM Globa standard for fire-service water control valves (OS&Y -
and NRS-type gate valves).

Minimum Pressure Rating: 175 psig (1200 kPa).

Body and Bonnet Materia: Cast or ductileiron.

Wedge: Cast or ductile iron, or bronze.

Wedge Seat: Cast or ductileiron, or bronze.

Stem: Brass or bronze.

Packing: Non-asbestos PTFE.

Supervisory Switch: External.

End Connections: Grooved.

GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION 210523 -5

PIPING


http://www.specagent.com/Lookup?ulid=9229
http://www.specagent.com/Lookup?uid=123456917230
http://www.specagent.com/Lookup?uid=123456917231
http://www.specagent.com/Lookup?uid=123456917232
http://www.specagent.com/Lookup?uid=123456952530
http://www.specagent.com/Lookup?ulid=9230
http://www.specagent.com/Lookup?uid=123456917234
http://www.specagent.com/Lookup?uid=123456917235
http://www.specagent.com/Lookup?uid=123456917236
http://www.specagent.com/Lookup?uid=123456917237
http://www.specagent.com/Lookup?uid=123456917238
http://www.specagent.com/Lookup?uid=123456917239
http://www.specagent.com/Lookup?uid=123456952531

2.8

29

PSU — Millar Library Fire Sprinkler Upgrades

NRS GATE VALVES

Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

Nou,rwdE

American Cast Iron Pipe Company.

Clow Valve Company; asubsidiary of McWane, Inc.
Kennedy Vave Company; adivision of McWane, Inc.
Mueller Co.

NIBCO INC.

Victaulic Company.

Zurn Industries, LLC.

Description:

=
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Standard: UL 262 and FM Global standard for fire-service water control valves (OS&Y -
and NRS-type gate valves).

Minimum Pressure Rating: 175 psig (1200 kPa).

Body and Bonnet Materia: Cast or ductileiron.

Wedge: Cast or ductileiron.

Wedge Seat: Cast or ductileiron, or bronze.

Stem: Brass or bronze.

Packing: Non-asbestos PTFE.

Supervisory Switch: External.

End Connections. Grooved.

TRIM AND DRAIN VALVES

Ball Valves:

1

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Conbraco Industries, Inc.

Fire Protection Products, Inc.

KITZ Corporation.

Milwaukee Vave Company.

NIBCO INC.

Victaulic Company.

Watts; a Watts Water Technol ogies company.
Zurn Industries, LLC.

S@ P o0 T

Description:

Pressure Rating: 175 psig (1200 kPa).
Body Design: Two piece.

Body Material: Forged brass or bronze.
Port size: Full or standard.

Seats: PTFE.

Stem: Bronze or stainless stedl.

~oQ0Te
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http://www.specagent.com/Lookup?ulid=9231
http://www.specagent.com/Lookup?uid=123456917241
http://www.specagent.com/Lookup?uid=123456917242
http://www.specagent.com/Lookup?uid=123456917243
http://www.specagent.com/Lookup?uid=123456917244
http://www.specagent.com/Lookup?uid=123456917245
http://www.specagent.com/Lookup?uid=123456917246
http://www.specagent.com/Lookup?uid=123456952621
http://www.specagent.com/Lookup?ulid=9233
http://www.specagent.com/Lookup?uid=123456917252
http://www.specagent.com/Lookup?uid=123456917253
http://www.specagent.com/Lookup?uid=123456917258
http://www.specagent.com/Lookup?uid=123456917261
http://www.specagent.com/Lookup?uid=123456917262
http://www.specagent.com/Lookup?uid=123456917266
http://www.specagent.com/Lookup?uid=123456917267
http://www.specagent.com/Lookup?uid=123456952810
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0. Ball: Chrome-plated brass.

h. Actuator: Handlever.

i. End Connections for Vaves NPS1 (DN 25) through NPS2-1/2 (DN 65):
Threaded ends.

j- End Connections for Vaves NPS1-1/4 and NPS2-1/2 (DN 32 and DN 65):

Grooved ends.

B. AngleValves:

1.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a Fire Protection Products, Inc.
b. NIBCO INC.
C. United Brass Works, Inc.

Description:

a Pressure Rating: 175 psig (1200 kPa).

b. Body Material: Brass or bronze.

C. Ends: Threaded.

d. Stem: Bronze.

e Disc: Bronze.

f. Packing: Asbestos free.

0. Handwheel: Malleable iron, bronze, or auminum.

C. Globe Valves:

PIPING

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a NIBCO INC.
b. United Brass Works, Inc.

2. Description:
a Pressure Rating: 175 psig (1200 kPa).
b. Body Material: Bronze with integral seat and screw-in bonnet.
C. Ends: Threaded.
d. Stem: Bronze.
e Disc Holder and Nut: Bronze.
f. Disc Seat: Nitrile.
0. Packing: Asbestos free.
h. Handwhedl: Malleable iron, bronze, or aluminum.
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PART 3 - EXECUTION

31 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

B.  Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.

C.  Examinethreads on valve and mating pipe for form and cleanliness.

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves.

3.2 GENERAL REQUIREMENTS FOR VALVE INSTALLATION

A.  Comply with requirements in the following Sections for specific valve installation requirements
and applications:

1 Section 211313 "Wet-Pipe Sprinkler Systems' for application of valves in wet-pipe, fire-
suppression sprinkler systems.

B. Install listed fire-protection shutoff valves supervised-open, located to control sources of water
supply except from fire-department connections. Install permanent identification signs
indicating portion of system controlled by each valve.

C. Instal check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.

D. Install valves having threaded connections with unions at each piece of equipment arranged to
allow easy access, service, maintenance, and equipment removal without system shutdown.
Provide separate support where necessary.

E. Install valvesin horizontal piping with stem at or above the pipe center.

F. Install valvesin position to allow full stem movement.

G. Instal vave tags. Comply with requirements in Section 210553 "ldentification for Fire-
Suppression Piping and Equipment" for valve tags and schedules and signs on surfaces
conceading valves; and the NFPA standard applying to the piping system in which valves are
installed. Install permanent identification signs indicating the portion of system controlled by
each valve.

H. Install listed fire-protection shutoff valves supervised-open, located to control sources of water
supply except from fire-department connections.

GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION 210523 -8
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l. Install check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.

END OF SECTION 210523

GENERAL-DUTY VALVES FOR WATER-BASED FIRE-SUPPRESSION 210523 -9
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SECTION 210553 - IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT

PART 1 - GENERAL

11

A.

12

A.

13

A.

RELATED DOCUMENTS

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

SUMMARY
Section Includes;

Equipment labels.
Warning signs and labels.
Pipe labels.

Stencils.

Valvetags.

Warning tags.

ourLOdE

ACTION SUBMITTALS
Product Data: For each type of product.

Samples. For color, letter style, and graphic representation required for each identification
material and device.

Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed
content for each label.

Valve Schedules. Vave numbering scheme.

PART 2 - PRODUCTS

21

A.

EQUIPMENT LABELS
Metal Labels for Equipment:

1. Material and Thickness: Brass, 0.032 inch (0.8 mm) or anodized aluminum, 0.032 inch
(0.8 mm) thick, with predrilled holes for attachment hardware.

2. Letter Color: White.

3. Background Color: Red.

4 Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch (64 by 19 mm).

IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT 210553 -1
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5. Minimum Letter Size: 1/4 inch (6.4 mm) for name of unitsif viewing distance isless than
24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm),
and proportionately larger lettering for greater viewing distances. Include secondary
lettering two-thirds to three-fourths the size of principal lettering.

6. Fasteners: Stainless-stedl rivets or self-tapping screws.

7 Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Plastic Labels for Equipment:

1 Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/16 inch (1.6 mm) thick, with predrilled holes for attachment hardware.

Letter Color: White.

Background Color: Red.

Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).
Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch (64 by 19 mm).

Minimum Letter Size: /4 inch (6.4 mm) for name of unitsif viewing distance isless than
24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm),
and proportionately larger lettering for greater viewing distances. Include secondary
lettering two-thirds to three-fourths the size of principal lettering.

7. Fasteners: Stainless-sted rivets or self-tapping screws.

8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

arLDd

o

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

Equipment-Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch (A4)
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules) and the Specification Section number and
title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.

WARNING SIGNSAND LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16
inch (1.6 mm) thick, with predrilled holes for attachment hardware.

Letter Color: Yellow.
Background Color: Red.
Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and
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proportionately larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-fourths the size of principal lettering.
Fasteners: Stainless-sted rivets or self-tapping screws.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include caution and warning information, plus emergency notification
instructions.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service and showing flow direction according to ASME A13.1.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without fasteners or adhesive.

Pipe-Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1 Flow-Direction Arrows: Integral with piping-system service lettering to accommodate
both directions or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: Size letters according to ASME A13.1 for piping.

Pipe-Label Colors:

1 Background Color: Safety Red.
2. Letter Color: White.

VALVE TAGS

Description: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping-system
abbreviation and 1/2-inch (13-mm) numbers.

1 Tag Material: Brass, 0.032 inch (0.8 mm) or anodized aluminum, 0.032 inch (0.8 mm)
thick, with predrilled holes for attachment hardware.

2. Fasteners. Brass beaded chain or S-hook.

3. Vave-Tag Color: Safety Red.

4 Letter Color: White.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or
space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.

1 Valve-tag schedule shall be included in operation and maintenance data.

IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT 210553 -3
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WARNING TAGS

Description: Preprinted or partially preprinted, accident-prevention tags, of plasticized card
stock with matte finish suitable for writing.

1 Size: 3 by 5-1/4 inches (75 by 133 mm) minimum.

2. Fasteners: Brass grommet and wire.

3 Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO
NOT OPERATE."

4, Color: Safety Y ellow background with black |ettering.

PART 3 - EXECUTION

31

A.

3.2

A.

B.

C.

3.3

A.

B.

34

A.

PREPARATION

Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well
as dirt, ail, grease, release agents, and other substances that could impair bond of identification
devices.

GENERAL INSTALLATION REQUIREMENTS

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be installed.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar conceal ment.

EQUIPMENT LABEL INSTALLATION
Install or permanently fasten labels on each major item of mechanical equipment.

L ocate equipment |abels where accessible and visible.

PIPE LABEL INSTALLATION

Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1 Near each valve and control device.

2. Near each branch connection excluding short takeoffs. Where flow pattern is not obvious,
mark each pipe at branch.

3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible
enclosures.

4. At access doors, manholes, and similar access points that permit a view of concealed

piping.
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5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals to 25
feet (7.6 m) in areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes including
pipes where flow is allowed in both directions.
VALVE-TAG INSTALLATION

Install tags on valves and control devicesin fire-suppression piping systems. List tagged valves
in avalve-tag schedule.

Vave-Tag Application Schedule: Tag valves according to size, shape, and with captions similar
to those indicated in "Valve-Tag Size and Shape" Subparagraph below:

1 Vave-Tag Size and Shape:
a Wet-Pipe Sprinkler System: 1-1/2 inches (38 mm), round.
WARNING-TAG INSTALLATION

Write required message on, and attach warning tags to, equipment and other items where
required.

END OF SECTION 210553
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SECTION 211313 - WET-PIPE SPRINKLER SYSTEMS

PART 1 - GENERAL

11 PROJECT SUMMARY

A. The god of this project is to fully sprinkler Millar Library on the Portland State University
Campus. Currently there is a sprinkler system, but it only serves the sub-basement, basement
and first floors of the facility. Floors two through the roof level currently have fire hose
cabinets and standpipe connections. Currently the fire service and domestic water are shared
via a 6” line on the west side of the sub-basement. There is currently a 6" fire backflow
preventer located near the service entrance. The new sprinkler system shall be zoned per floor
with a minimum of one zone per floor. The above zoning requirements includes existing and
new sprinklered floors.

B.  Under this provide the fire service and domestic water service shall be separated. The existing
6" line shall remain and shall serve the fire service and anew 4" domestic water service shall be
ran from the current backflow preventer location through the tunnels to Peter Stott Center.

C.  Prior to bid the contractor shall verify whether a fire pump shall be required for this project. It
is anticipated that a pump will not be required, but bidders shall verify prior to submitting a bid.
If apump is required the contractor shall notify PSU immediately.

D. The contractor shall provide a schedule and phasing plan for this project. This plan shall be
approved by Portland State University.

E. The contractor shall be responsible for patching and painting al walls, ceiling, floors, etc.
damaged or flawed during construction. There may be locations throughout the facility where
gypboard may need to be removed for work.

F. Contractor shall replace all damaged/soiled (dirty) ceiling tiles.

G.  Pricing Breakout:
1. Reference the RFP for Alternates.

H.  Protection

1 The contractor shall provide protection to existing library stacks and computers when
working over stacks or computers. The protection shall include water and dust
protection. The protection shall be easily removable if the library staff needs access to
that area during construction. The contractor shall work closely with the library staff to
ensure adequate protection. At times the library staff may need access into areas of
construction to access books, therefore the contractor shall provide a point of contact to
the library staff for this access.

2. If books, stacks, furniture, computers, etc need to be relocated for sprinkler system
installation, the Contractor shall provide a minimum of 3 weeks notice to the University
in writing.

3. The contractor will be required to work in small areas at one time and those areas shall be
separated from other portions of the library for dust and noise protection.

WET-PIPE SPRINKLER SYSTEMS 211313-1
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4, Roto hammering and noise producing construction shall be performed during off hours.
5. No work shall be allowed during finals week.

12 RELATED DOCUMENTS

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

1.3 SUMMARY
A. Section Includes;

Pipes, fittings, and specialties.
Cover system for sprinkler piping.
Specialty valves.

Sprinklers.

Alarm devices.

Manual control stations.

Control panels.

Pressure gages.

ONOARrWNE

B. Related Requirements:
1 Section 230523 "General-Duty Valves for Water-Based Fire-Suppression Piping" for
ball, butterfly, check, gate, post-indicator, and trim and drain valves.
14 DEFINITIONS
A.  Standard-Pressure Sprinkler Piping: Wet-pipe sprinkler system piping designed to operate at
working pressure of 175-psig (1200-kPa) maximum.
15 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

B.  Shop Drawings. For wet-pipe sprinkler systems.

1 Include plans, elevations, sections, and attachment details.
2. Include diagrams for power, signal, and control wiring.

C. Deegated-Design Submittal: For wet-pipe sprinkler systems indicated to comply with

performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.
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16 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings. Sprinkler systems, drawn to scale, on which the following items are
shown and coordinated with each other, using input from installers of the items involved:

1 Domestic water piping.
2. HVAC hydronic piping.
3 Items penetrating finished ceiling include the following:

a Lighting fixtures.
b. Air outlets and inlets.

B. Quadlification Data: For qualified Installer and professional engineer.

C. Approved Sprinkler Piping Drawings. Working plans, prepared according to NFPA 13, that
have been approved by authorities having jurisdiction, including hydraulic calculations if
applicable.

D. Submit one set of working drawings, sprinkler system hydraulic calculations, earthquake
bracing calculations, material data sheets and specifications, to FM Globa for review and
acceptance prior to the start of any sprinkler system installation. At least 2 wk. should be
allowed for review in the construction planning.

E.  Wedding certificates.

F. Fire-hydrant flow test report.

G. Feld Test Reports and Certificates: Indicate and interpret test results for compliance with
performance requirements and as described in NFPA 13. Include "Contractor's Material and
Test Certificate for Aboveground Piping."

H.  Field quality-control reports.

17 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For wet-pipe sprinkler systems and specialties to include in
emergency, operation, and maintenance manuals.
18 MAINTENANCE MATERIAL SUBMITTALS

A.  Furnish extra materias that match products installed and that are packaged with protective
covering for storage and identified with |abels describing contents.

1 Sprinkler Cabinets: Finished, wall-mounted, sted cabinet with hinged cover, and with
space for minimum of six spare sprinklers plus sprinkler wrench. Include number of
sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet with
sprinklers and wrench for each type of sprinkler used on Project.
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QUALITY ASSURANCE
Installer Qualifications:

1 Installer's responsibilities include designing, fabricating, and installing sprinkler systems
and providing professional engineering services needed to assume engineering
responsibility. Base calculations on results of fire-hydrant flow test.

a Engineering Responsibility: Preparation of working plans, calculations, and field
test reports by a qualified professional engineer.

Welding Qualifications: Qualify procedures and operators according to 2010 ASME Boiler and
Pressure Vessel Code.

FIELD CONDITIONS

Interruption of Existing Sprinkler Service: Do not interrupt sprinkler service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary sprinkler service according to requirements indicated:

1 Notify Owner no fewer than two days in advance of proposed interruption of sprinkler
service.
2. Do not proceed with interruption of sprinkler service without Owner's written permission.

PART 2 - PRODUCTS

21

A.

B.

C.

PERFORMANCE REQUIREMENTS

Sprinkler system equipment, specialties, accessories, installation, and testing shall comply with
the following:

1 NFPA 13
2. FM Global.

Standard-Pressure Piping System Component: Listed for 175-psig (1200-kPa) minimum
working pressure.

Delegated Design: Engage a qualified professional engineer, to design wet-pipe sprinkler
systems.

1 The sprinkler system design and installation shall conform to FM Global Property Loss
Prevention Data Sheets.

2. Sprinkler system design shall be approved by authorities having jurisdiction.
a Margin of Safety for Available Water Flow and Pressure: 10 percent, including

losses through water-service piping, valves, and backflow preventers.
b. Sprinkler Occupancy Hazard Classifications:
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1) Building Service Areas: Ordinary Hazard, Group 1.

2) Electrical Equipment Rooms: Ordinary Hazard, Group 1.
3) General Storage Areas. Ordinary Hazard, Group 1.

4) Libraries except Stack Areas: Light Hazard.

5) Library Stack Areas: Ordinary Hazard, Group 2.

6) Mechanical Equipment Rooms: Ordinary Hazard, Group 1.
7) Office and Public Areas: Light Hazard.

3. Mechanical rooms over 200sf in area shall be protected in accordance with FM Global
Property Loss Prevention Data Sheet 3-26, Fire Protection Demand for Nonstorage
Sorinklered Properties.

4, Electrical rooms greater than 200sf shall be protected in accordance with FM Global
Property Loss Prevention Data Sheet 5-19, Switchgear and Circuit Breakers.

5. The sprinkler system design shall be in accordance with FM Global Property Loss
Prevention Data Sheet 2-0, Installation Guidelines for Automatic Sprinklers and Data
Sheet 3-26, Fire Protection Demand for Nonstorage Sprinklered Properties.

a In HC-2 occupancies (i.e. mechanical, electrical and equipment spaces) provide
0.20 gpm/sf over the most remote 2500sf using 155°%F rated, K-8.0 sprinklers.
Sprinklers shall have a minimum linear spacing of 7ft and a maximum spacing of
12ft. The sprinklers shall be spaced with a minimum area of 70 sf and a maximum
area of 130sf. Extended coverage K=11.2 nonstorage sprinklers may be used to
protect these areas when ceiling heights are less than 30 ft. Extended-coverage
sprinklers should have a minimum linear spacing of 10 ft. and a maximum spacing
of 20 ft. The sprinklers should be spaced with a minimum area of 100 sg. ft. and a
maximum area of 400 sg. ft. Calculations should include a 250 gpm hose stream
allowance. Design area reductions for quick response sprinkler sprinklers are not
acceptable.

b. Designated storage areas greater than 200 sg. ft. defined by minimum 8 ft. wide
aises, and the storage height is either 5 ft. or greater for materials containing
plastic, or 10 ft. or greater for cellulosic and similar materials in accordance with
Data Sheet 8-9, Sorage of Class|, 2, 3, 4 and Plastic Commodities.

C. Library stack areas not meeting the above definition, and common areas should be
designed | accordance with Data Sheet 3-26, Fire Protection Demand for
Nonstorage Sorinklered Properties as an HC-1 occupancy.

6. Ensure that a reduction to the design area for using quick response sprinklersis not taken.

7. Maximum Protection Area per Sprinkler: According to FM Global.
D. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions
determined according to NFPA 13, ASCE/SEI 7 and FM Global Property Loss Prevention Data
Sheet 2-8, Earthguake Protection for Water Based Fire Protection Systems.
2.2 STEEL PIPE AND FITTINGS

A.  Standard-Weight, Galvanized- and Black-Steel Pipe: ASTM A 53/A 53M, TypeE, Grade B.
Pipe ends may be factory or field formed to match joining method.
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B.  Schedule 30, Galvanized- and Black-Steel Pipe: ASTM A 135/A 135M; ASTM A 795/A 795M,
TypeE; or ASME B36.10M wrought steel, with wall thickness not less than Schedule 30 and
not more than Schedule 40. Pipe ends may be factory or field formed to match joining method.

C.  Thinwall Galvanized- and Black-Steel Pipe: ASTM A 135/A 135M or ASTM A 795/A 795M,
threadable, with wall thickness less than Schedule 30 and equal to or greater than Schedule 10.
Pipe ends may be factory or field formed to match joining method.

D.  Schedule 10, Black-Steel Pipe: ASTM A 135/A 135M or ASTM A 795/A 795M, Schedule 10
in NPS5 (DN 125) and smaller; and NFPA 13-specified wall thickness in NPS6 to NPS 10
(DN 150 to DN 250), plain end.

E. Gavanized- and Black-Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M,
standard-weight, seamless steel pipe with threaded ends.

F. Galvanized- and Uncoated-Steel Couplings: ASTM A 865/A 865M, threaded.

G. Galvanized and Uncoated, Gray-lron Threaded Fittings: ASME B16.4, Class 125, standard
pattern.

H.  Malleable- or Ductile-lron Unions. UL 860.
l. Cast-Iron Flanges: ASME 16.1, Class 125.
J Steel Flanges and Flanged Fittings: ASME B16.5, Class 150.

1 Pipe-Flange Gasket Materials:. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick
ASME B16.21, nonmetallic and asbestos free or EPDM rubber gasket.

a Class 125 and Class 250, Cast-1ron, Flat-Face Flanges: Full-face gaskets.
b. Class 150 and Class 300, Ductile-Iron or -Steel, Raised-Face Flanges: Ring-type
gaskets.
2. Metal, Pipe-Flange Bolts and Nuts: Carbon steel unless otherwise indicated.
K.  Steedd Welding Fittings: ASTM A 234/A 234M and ASME B16.9.

1 Welding Filler Metals: Comply with AWSD10.12M/D10.12 for welding materials
appropriate for wall thickness and chemical analysis of steel pipe being welded.

L.  Grooved-Joint, Steel-Pipe Appurtenances:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Anvil International; asubsidiary of Mueller Water Products, Inc.
National Fittings, Inc.

Tyco Fire & Building Products LP.

Victaulic Company.

cooTw

2. Pressure Rating: 175-psig (1200-kPa) minimum.
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3. Painted Grooved-End Fittings for Steel Piping: ASTM A 47/A 47M, malleable-iron
casting or ASTM A 536, ductile-iron casting, with dimensions matching steel pipe.

4, Grooved-End-Pipe Couplings for Steel Piping: AWWA C606 and UL 213 rigid pattern,
unless otherwise indicated, for steel-pipe dimensions. Include ferrous housing sections,
EPDM -rubber gasket, and bolts and nuts.

23 SPECIALTY VALVES
A. Listedin FM Global's "Approval Guide."
B.  Pressure Rating:
1 Standard-Pressure Piping Specialty Valves: 175-psig (1200-kPa) minimum.
C. Body Materia: Cast or ductileiron.
D.  Size: Same as connected piping.
E. End Connections. Flanged or grooved.
F.  Alarm Valves:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Globe Fire Sprinkler Corporation.

Reliable Automatic Sprinkler Co., Inc. (The).
Tyco Fire & Building Products LP.

Venus Fire Protection Ltd.

Victaulic Company.

Viking Corporation.

~P Q0T

Standard: UL 193.

Design: For horizontal or vertical installation.

Include trim sets for bypass, drain, electrica sprinkler alarm switch, pressure
gages, retarding chamber, and fill-line attachment with strainer.

5. Drip Cup Assembly: Pipe drain with check valve to main drain piping.

6. Electricdl Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by aqualified testing agency, and marked for intended location and application

Eall S

G. Automatic (Ball Drip) Drain Valves:

1 Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

a Reliable Automatic Sprinkler Co., Inc. (The).
b. Tyco Fire & Building Products LP.

2. Standard: UL 1726.
3. Pressure Rating: 175-psig (1200-kPa) minimum.
4, Type: Automatic draining, ball check.
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Size: NPS 3/4 (DN 20).
End Connections: Threaded.

24 SPRINKLER PIPING SPECIALTIES

A.  Branch Outlet Fittings:

1

NogkrLDN

8.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Anvil International; asubsidiary of Mueller Water Products, Inc.
National Fittings, Inc.

Shurjoint Piping Products.

Tyco Fire & Building Products LP.

Victaulic Company.

Poo oo

Standard: UL 213.

Pressure Rating: 175-psig (1200-kPa) minimum.

Body Material: Ductile-iron housing with EPDM seals and bolts and nuts.

Type: Mechanical-tee and -cross fittings.

Configurations: Snap-on and strapless, ductile-iron housing with branch outlets.

Size: Of dimension to fit onto sprinkler main and with outlet connections as required to
match connected branch piping.

Branch Outlets: Grooved, plain-end pipe, or threaded.

B. Flow Detection and Test Assemblies:

1

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

AGF Manufacturing Inc.

Reliable Automatic Sprinkler Co., Inc. (The).
Tyco Fire & Building Products LP.

Victaulic Company.

cooTw

Standard: FM Global's "Approval Guide."

Pressure Rating: 175-psig (1200-kPa) minimum.

Body Material: Cast- or ductile-iron housing with orifice, sight glass, and integral test
valve.

Size: Same as connected piping.

Inlet and Outlet: Threaded or grooved.

C. Branch Line Testers:

1

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a Elkhart Brass Mfqg. Co., Inc.
b. Fire-End & Croker Corporation.
C. Potter Roemer LLC.

WET-PIPE SPRINKLER SYSTEMS 211313-8


http://www.specagent.com/Lookup?ulid=1466
http://www.specagent.com/Lookup?uid=123456971556
http://www.specagent.com/Lookup?uid=123456971557
http://www.specagent.com/Lookup?uid=123456971558
http://www.specagent.com/Lookup?uid=123456971559
http://www.specagent.com/Lookup?uid=123456971560
http://www.specagent.com/Lookup?ulid=1467
http://www.specagent.com/Lookup?uid=123456971563
http://www.specagent.com/Lookup?uid=123456971562
http://www.specagent.com/Lookup?uid=123456971564
http://www.specagent.com/Lookup?uid=123456971565
http://www.specagent.com/Lookup?ulid=1468
http://www.specagent.com/Lookup?uid=123456971568
http://www.specagent.com/Lookup?uid=123456971567
http://www.specagent.com/Lookup?uid=123456971569

ONOARWDN

PSU — Millar Library Fire Sprinkler Upgrades

Standard: UL 199.

Pressure Rating: 175 psig (1200 kPa).
Body Material: Brass.

Size: Same as connected piping.

Inlet: Threaded.

Drain Outlet: Threaded and capped.
Branch Outlet: Threaded, for sprinkler.

D.  Sprinkler Inspector's Test Fittings:

1

SRS A

Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

AGF Manufacturing Inc.

Triple R Specialty.

Tyco Fire & Building Products LP.
Victaulic Company.

Viking Corporation.

Poo T

Standard: FM Global's "Approval Guide."

Pressure Rating: 175-psig (1200-kPa) minimum.

Body Material: Cast- or ductile-iron housing with sight glass.
Size: Same as connected piping.

Inlet and Outlet: Threaded.

E. Adjustable Drop Nipples:

1

Nogkowd

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a Aegis Technologies, Inc.
b. CECA,LLC.
C.
d

Corcoran Piping System Co.
Merit Manufacturing.

Standard: UL 1474.

Pressure Rating: 250-psig (1725-kPa) minimum.

Body Material: Steel pipe with EPDM-rubber O-ring seals.
Size: Same as connected piping.

Length: Adjustable.

Inlet and Outlet: Threaded.

F. Flexible Sprinkler Hose Fittings:

1

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Fivalco Inc.

FlexHead Industries, Inc.
Gateway Tubing, Inc.
Victaulic Company.

cooTw
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2. Standard: UL 1474.

3. Type: Flexible hose for connection to sprinkler, and with bracket for connection to
ceiling grid.

4, Pressure Rating: 175-psig (1200-kPa) minimum.

5. Size: Same as connected piping, for sprinkler.

SPRINKLERS

Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

Globe Fire Sprinkler Corporation.

Reliable Automatic Sprinkler Co., Inc. (The).
Tyco Fire & Building Products LP.

Venus Fire Protection Ltd.

Victaulic Company.

Viking Corporation.

ok wdpE

Listed or FM Global's "Approva Guide."

Pressure Rating for Automatic Sprinklers: 175-psig (1200-kPa) minimum.

Automatic Sprinklers with Heat-Responsive Element:

1 Early-Suppression, Fast-Response Applications. UL 1767.

2. Nonresidential Applications: UL 199.

3 Characteristics: Nominal 1/2-inch (12.7-mm) orifice with Discharge Coefficient K of 5.6,

and for "Ordinary" temperature classification rating unless otherwise indicated or
required by application.

Sprinkler Finishes: Chrome plated.

Sprinkler Escutcheons: Materials, types, and finishes for the following sprinkler mounting
applications. Escutcheons for concealed, flush, and recessed-type sprinklers are specified with
sprinklers.

1 Ceiling Mounting: Chrome-plated steel, two piece, with 1-inch (25-mm) vertical
adjustment.

2. Sidewall Mounting: Chrome-plated steel, one piece, flat.

Sprinkler Guards:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a Reliable Automatic Sprinkler Co., Inc. (The).
b. Tyco Fire & Building Products LP.

C. Victaulic Company.

d. Viking Corporation.
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Standard: UL 199.
Type: Wire cage with fastening device for attaching to sprinkler.

2.6 ALARM DEVICES

A.  Alarm-device types shall match piping and equipment connections.

B. Water-Flow Indicators:

1

5.
6.
7

Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

ADT Security Services, Inc.

McDonnell & Miller.

Potter Electric Signa Company, LLC.
System Sensor.

Viking Corporation.

Watts; a Watts Water Technol ogies company.

~oQ0Te

Standard: UL 346.

Water-Flow Detector: Electrically supervised.

Components. Two single-pole, double-throw circuit switches for isolated alarm and
auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-set, field-
adjustable retard element to prevent false signals and tamperproof cover that sends signal
if removed.

Type: Paddle operated.

Pressure Rating: 250 psig (1725 kPa).

Design Installation: Horizontal or vertical.

C.  Vave Supervisory Switches:

1

ok wN

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a Fire-Lite Alarms, Inc.; aHoneywell International company.
b. Kennedy Vave Company; adivision of McWane, Inc.
C.
d

Potter Electric Signa Company, LLC.
System Sensor.

Standard: UL 346.

Type: Electrically supervised.

Components: Single-pole, double-throw switch with normally closed contacts.

Design: Signalsthat controlled valve isin other than fully open position.

Electricdl Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by aqualified testing agency, and marked for intended location and application
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27 PRESSURE GAGES

A. Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

AGF Manufacturing Inc.
AMETEK, Inc.

Ashcroft Inc.

Brecco Corporation.

WIKA Instrument Corporation.

grODdDPE

B.  Standard: UL 393.
C. Did Size: 3-1/2- to 4-1/2-inch (90- to 115-mm) diameter.
D Pressure Gage Range: O- to 250-psig (0- to 1725-kPa) minimum.

E. Label: Include"WATER" label on dial face.
PART 3 - EXECUTION

31 PREPARATION

A.  Perform fire-hydrant flow test according to NFPA 13 and NFPA 291. Use results for system
design calculations required in "Quality Assurance" Article.

B.  Report test results promptly and in writing.

3.2 SERVICE-ENTRANCE PIPING

A.  Connect to existing system.

3.3 WATER-SUPPLY CONNECTIONS

A. Install shutoff valve, pressure gage, drain, and other accessories indicated at connection to
water-distribution piping.

B. Install shutoff valve, check valve, pressure gage, and drain at connection to water supply.

34 PIPING INSTALLATION

A. Locations and Arrangements: Drawing plans, schematics, and diagrams indicate general
location and arrangement of piping. Install piping asindicated on approved working plans.

1 Deviations from approved working plans for piping require written approval from

authorities having jurisdiction. File written approval with Architect before deviating from
approved working plans.
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2. Coordinate layout and installation of sprinklers with other construction that penetrates
ceilings, including light fixtures, HVAC equipment, and partition assemblies.

B.  Piping Standard: Comply with NFPA 13 requirements for installation of sprinkler piping.

C.  Some of the ceiling system located in the library serves as a supply air plenum, therefore when
sprinkler piping penetrates these plenums they shall be sealed air tight.

D. Install seismic restraints on piping. Comply with NFPA 13 requirements for seismic-restraint
device materials and installation and FM Global Property Loss Prevention Data Sheet 2-8,
Earthgquake Protection for Water-Based Fire Protection Systems.

E. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in
pipe sizes.

F. Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

G. Ingtal flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 (DN 65) and larger end connections.

H. Install "Inspector's Test Connections® in sprinkler system piping, complete with shutoff valve,
and sized and located according to NFPA 13.

l. Install sprinkler piping with drains for complete system drainage.

J Install sprinkler control valves, test assemblies, and drain risers adjacent to standpipes when
sprinkler piping is connected to standpipes.

K. Install automatic (ball drip) drain valve at each check valve for fire-department connection, to
drain piping between fire-department connection and check valve. Install drain piping to and
spill over floor drain or to outside building.

L. Install dlarm devicesin piping systems.

M. Install hangers and supports for sprinkler system piping according to NFPA 13. Comply with
requirements for hanger materials in NFPA 13. Install seismic bracing per NFPA 13 and local
code. The use of powder-driven fasteners for attaching seismic braces to the concrete structure
is not permitted per FM Globa Property Loss Prevention Data Sheet 2-8, Earthquake
Protection for Water-Based Fire Protection Systems.

N. Install pressure gages on riser or feed main, at each sprinkler test connection, and at top of each
standpipe. Include pressure gages with connection not less than NPS 1/4 (DN 8) and with soft-
metal seated globe valve, arranged for draining pipe between gage and valve. Install gages to
permit removal, and install where they are not subject to freezing.

O.  Fill sprinkler system piping with water.

P. Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 210517 "Sleeves and Sleeve Seals for Fire-Suppression Piping."
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Install deeve seals for piping penetrations of concrete walls and dabs. Comply with
requirements for sleeve seals specified in Section 210517 "Sleeves and Sleeve Seals for Fire-
Suppression Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 210518 "Escutcheons for Fire-Suppression
Piping."

JOINT CONSTRUCTION

Install couplings, flanges, flanged fittings, unions, nipples, and transition and special fittings
that have finish and pressure ratings same as or higher than system's pressure rating for
aboveground applications unless otherwise indicated.

Install unions adjacent to each valve in pipes NPS 2 (DN 50) and smaller.

Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and
equipment having NPS 2-1/2 (DN 65) and larger end connections.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, dag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

Flanged Joints. Select appropriate gasket materia in size, type, and thickness suitable for water
service. Join flanges with gasket and bolts according to ASME B31.9.

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 1D. Join pipe fittings and valves as follows:

1 Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

Steel-Piping, Pressure-Sealed Joints: Join lightwall steel pipe and steel pressure-seal fittings
with tools recommended by fitting manufacturer.

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

1 Shop weld pipe joints where welded piping is indicated. Do not use welded joints for
galvanized-stedl pipe.

Steel-Piping, Cut-Grooved Joints: Cut square-edge groove in end of pipe according to
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and
grooved-end fittings according to AWWA C606 for steel-pipe joints.

Steel-Piping, Roll-Grooved Joints: Roll rounded-edge groove in end of pipe according to
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join steel pipe and
grooved-end fittings according to AWWA C606 for steel-pipe grooved joints.
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Brazed Joints. Join copper tube and fittings according to CDA's "Copper Tube Handbook,"
"Brazed Joints' Chapter.

Copper-Tubing Grooved Joints: Roll rounded-edge groove in end of tube according to
AWWA C606. Assemble coupling with housing, gasket, lubricant, and bolts. Join copper tube
and grooved-end fittings according to AWWA C606 for steel-pipe grooved joints.

Copper-Tubing, Pressure-Sealed Joints: Join copper tube and copper pressure-seal fittings with
tools recommended by fitting manufacturer.

Extruded-Tee Connections. Form tee in copper tube according to ASTM F 2014. Use tool
designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form seating
stop, and braze branch tube into collar.

Dissimilar-Material Piping Joints: Make joints using adapters compatible with materials of both
piping systems.
VALVE AND SPECIALTIESINSTALLATION

Install listed fire-protection valves, trim and drain valves, speciaty valves and trim, controls,
and specialties according to NFPA 13 and authorities having jurisdiction.

Install listed fire-protection shutoff valves supervised open, located to control sources of water
supply except from fire-department connections. Install permanent identification signs
indicating portion of system controlled by each valve.

Install check valve in each water-supply connection. Install backflow preventers instead of
check valves in potable-water-supply sources.

Specialty Valves:

1 Install valvesin vertical position for proper direction of flow, in main supply to system.

2. Install alarm valves with bypass check valve and retarding chamber drain-line
connection.

3. Install deluge valves in vertical position, in proper direction of flow, and in main supply

to deluge system. Install trim sets for drain, priming level, alarm connections, ball drip
valves, pressure gages, priming chamber attachment, and fill-line attachment.
SPRINKLER INSTALLATION
Install sprinklersin suspended ceilingsin center of acoustical ceiling panels.
Install sprinklers into flexible, sprinkler hose fittings, and install hose into bracket on ceiling
grid.
IDENTIFICATION

Install labeling and pipe markers on equipment and piping according to requirements in
NFPA 13.
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Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems."

FIELD QUALITY CONTROL
Perform the following tests and inspections:

1 Leak Test: After installation, charge systems and test for leaks. Repair leaks and retest
until no leaks exist.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and

equipment.

Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance”

Chapter.

Energize circuits to electrical equipment and devices.

Coordinate with fire-alarm tests. Operate as required.

Coordinate with fire-pump tests. Operate as required.

Verify that equipment hose threads are same as local fire department equipment.

w

No gk

Sprinkler piping system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

CLEANING

Clean dirt and debris from sprinklers.

Only sprinklers with their original factory finish are acceptable. Remove and replace any
sprinklers that are painted or have any other finish than their original factory finish.
DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain specialty valves.

PIPING SCHEDULE

Sprinkler specialty fittings may be used, downstream of control valves, instead of specified
fittings.

Standard-pressure, wet-pipe sprinkler system, NPS 2 (DN 50) and smaller, shall be one of the
following:

1 Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded
fittings; and threaded joints.

2. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end
fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

3. Standard-weight, black-steel pipe with plain ends; steel welding fittings, and welded
joints.
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C.  Standard-pressure, wet-pipe sprinkler system, NPS 2-1/2 to NPS4 (DN 65 to DN 100), shall
be one of the following:

1 Standard-weight, black-steel pipe with threaded ends; uncoated, gray-iron threaded
fittings, and threaded joints.

2. Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end
fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

3. Schedule 10 black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for
steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

4, Schedule 10 black-steel pipe with plain ends; welding fittings; and welded joints.

D. Standard-pressure, wet-pipe sprinkler system, NPS5 (DN 125) and larger, shall be one of the

following:

1 Standard-weight, black-steel pipe with cut- or roll-grooved ends; uncoated, grooved-end
fittings for steel piping; grooved-end-pipe couplings for steel piping; and grooved joints.

2. Standard-weight, black-steel pipe with plain ends; steel welding fittings, and welded
joints.

3. Schedule 10 black-steel pipe with roll-grooved ends; uncoated, grooved-end fittings for
steel piping; grooved-end-pipe couplings for stedl piping; and grooved joints.

3.13 SPRINKLER SCHEDULE
A.  Usesprinkler typesin subparagraphs below for the following applications:
1 Rooms without Ceilings: Upright sprinklers.
2. Rooms with Suspended Ceilings: Recessed sprinklers.
3. Wall Mounting: Sidewall sprinklers.
B.  Provide sprinkler types in subparagraphs below with finishes indicated.
1 Concedled Sprinklers: Rough brass, with factory-painted white cover plate.

2. Flush Sprinklers: Bright chrome, with painted white escutcheon.
3. Recessed Sprinklers: Bright chrome, with bright chrome escutcheon.

END OF SECTION 211313
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SECTION 220523.13 - BUTTERFLY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

11

A.

12

A.

SUMMARY

Section Includes:

1 Iron, single-flange butterfly valves.
2. Chainwheels.

ACTION SUBMITTALS

Product Data: For each type of valve.

1 Certification that products comply with NSF 61 Annex G and NSF 372.

PART 2 - PRODUCTS

21

A.

GENERAL REQUIREMENTSFOR VALVES

Source Limitations for Vaves: Obtain each type of valve from single source from single
manufacturer.

ASME Compliance:

1 ASME B16.1 for flanges on iron valves.
2. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
3. ASME B31.9 for building service piping valves.

NSF Compliance: NSF 61 Annex G and NSF 372 for valve materials for potable-water service.

Vave Pressure-Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

Valve Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:

1 Gear Actuator: For valves NPS 8 (DN 200) and larger.

2. Handlever: For valves NPS 6 (DN 150) and smaller.

3 Chainwheel: Device for attachment to gear, handlever, or stem; of size and with chain for

mounting height, according to "Valve Installation" Article.

Vavesin Insulated Piping: With 2-inch (50-mm) stem extensions.
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2.2 IRON, SINGLE-FLANGE BUTTERFLY VALVES
A. lron, Single-Flange Butterfly Vaves with Aluminum-Bronze Disc:

1 Manufacturers. Subject to compliance with requirements, provide products by one of the
following:
a Conbraco Industries, Inc.
b. Hammond Valve.
C. Jenkins Valves; Crane Energy Flow Solutions.
d. KITZ Corporation.
e Milwaukee Vave Company.
f. Stockham; Crane Energy Flow Solutions.

2. Description:
a Standard: MSS SP-67, Type .
b. CWP Rating: 200 psig (1380 kPa).
C. Body Design: Lug type; suitable for bidirectional dead-end service at rated

pressure without use of downstream flange.
d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductileiron.
e Seat: EPDM.
f. Stem: One- or two-piece stainless steel.
0. Disc: Aluminum bronze.
B. Iron, Single-Flange Butterfly Valves with Ductile-Iron Disc:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a Conbraco Industries, Inc.
b. Hammond Valve.
C. Jenkins Valves; Crane Energy Flow Solutions.
d. KITZ Corporation.
e Milwaukee Vave Company.

2. Description:
a Standard: MSS SP-67, Type .
b. CWP Rating: 200 psig (1380 kPa).
C. Body Design: Lug type; suitable for bidirectional dead-end service at rated

pressure without use of downstream flange.

d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductileiron.
e Seat: EPDM.
f. Stem: One- or two-piece stainless steel.
0. Disc: Nickel-plated ductile iron.
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PART 3 - EXECUTION

31 VALVE INSTALLATION

A. Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

B. Locatevalvesfor easy access and provide separate support where necessary.
C. Ingtal valvesin horizonta piping with stem at or above center of pipe.

D. Install valvesin position to allow full stem movement.

3.2 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent |eaking occurs.

33 DOMESTIC HOT- AND COLD-WATER VALVE SCHEDULE

A. Iron, Single-Flange Butterfly Valves: 200 CWP, EPDM seat, ductile-iron disc.

END OF SECTION 220523.13
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

11

A.

12

13

SUMMARY
Section Includes;

Metal pipe hangers and supports.
Trapeze pipe hangers.
Thermal-hanger shield inserts.
Fastener systems.

Pipe positioning systems.

arwOdE

PERFORMANCE REQUIREMENTS

Delegated Design: Design trapeze pipe hangers and equipment supports, including
comprehensive engineering analysis by a qualified professional engineer, using performance
reguirements and design criteriaindicated.

Structural Performance: Hangers and supports for plumbing piping and egquipment shall
withstand the effects of gravity loads and stresses within limits and under conditions indicated
according to ASCE/SEI 7.

1 Design supports for multiple pipes capable of supporting combined weight of supported
systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

3. Design seismic-restraint hangers and supports for piping and equipment and obtain
approval from authorities having jurisdiction.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include calculations for the following; include Product Data for

components:

1 Trapeze pipe hangers.
2. Equipment supports.

Delegated-Design Submittal: For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.
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14 INFORMATIONAL SUBMITTALS

A.  Wedding certificates.

15 QUALITY ASSURANCE

A.  Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel "

B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

PART 2 - PRODUCTS

2.1 METAL PIPE HANGERS AND SUPPORTS
A.  Carbon-Steel Pipe Hangers and Supports:

Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

Galvanized Metdlic Coatings. Pregalvanized or hot dipped.

Nonmetallic Coatings: Plastic coating, jacket, or liner.

Padded Hangers. Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon stedl.

rPODMDPE

B. Stainless-Steel Pipe Hangers and Supports:

1 Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Padded Hangers. Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

C.  Copper Pipe Hangers:
1 Description: MSS SP-58, Types1 through 58, copper-coated-steel, factory-fabricated
components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.
2.2 TRAPEZE PIPE HANGERS
A.  Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from

structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.
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THERMAL-HANGER SHIELD INSERTS

Insulation-Insert Material for Cold Piping: ASTM C552, Typell céelular glass with 100-psig
(688-kPa) or ASTM C591, TypeVI, Gradel polyisocyanurate with 125-psig (862-kPa)
minimum compressive strength and vapor barrier.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for piping operating below
ambient air temperature.

FASTENER SYSTEMS

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete
with pull-out, tension, and shear capacities appropriate for supported loads and building
materials where used.

Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated sted anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

PIPE POSITIONING SYSTEMS

Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for
positioning piping in pipe spaces, for plumbing fixturesin commercia applications.
MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars, black and
galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1 Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

PART 3 - EXECUTION

31

A.

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.
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B.  Meta Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for
grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze
pipe hangers.

1 Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

C.  Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
D. Fastener System Installation:

1 Install powder-actuated fasteners for use in lightweight concrete or concrete sabs less
than 4 inches (100 mm) thick in concrete after concrete is placed and completely cured.
Use operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

E. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste
piping connections to each plumbing fixture.

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

G. Instal hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

H. Install lateral bracing with pipe hangers and supports to prevent swaying.

l. Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65)
and larger and at changes in direction of piping. Install concrete inserts before concrete is
placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.

J Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

K.  Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

L. Insulated Piping:
1 Attach clamps and spacers to piping.

a Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
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b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield
insert with clamp sized to match OD of insert.
C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services

piping.
Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.

a Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipeisinstalled onrollers.

Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.

a Option: Thermal-hanger shield inserts may be used. Include steel weight-
distribution plate for pipe NPS 4 (DN 100) and larger if pipeisinstalled on rollers.

Shield Dimensions for Pipe: Not less than the following:

a NPS /4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048 inch
(1.22 mm) thick.

b. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick.

C. NPS5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and 0.06 inch

(2.52 mm) thick.

d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches (610 mm) long and 0.075 inch
(2.91 mm) thick.

e NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches (610 mm) long and 0.105 inch
(2.67 mm) thick.

Pipes NPS8 (DN 200) and Larger: Include wood or reinforced calcium-silicate-
insulation inserts of length at least aslong as protective shield.
Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

3.2 METAL FABRICATIONS

A.  Cut,drill, and fit miscellaneous metal fabrications for trapeze pipe hangers.

B.  Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.

C. Fed Weding: Comply with AWSD1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1

2.
3.
4

Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

Obtain fusion without undercut or overlap.

Remove welding flux immediately.

Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.
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ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm).

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.

1 Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils (0.05
mm).

Galvanized Surfaces. Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.
HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for
general service applications.

Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
Use padded hangers for piping that is subject to scratching.
Use thermal -hanger shield inserts for insulated piping and tubing.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1 Adjustable, Steel Clevis Hangers (MSS Typel1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750).

2. Y oke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F (566 deg C),
pipes NPS4 to NPS24 (DN 100 to DN 600), requiring up to 4 inches (100 mm) of
insulation.
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3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes NPS 3/4 to NPS 36 (DN 20 to DN 900), requiring clamp flexibility and up to 4
inches (100 mm) of insulation.

4, Adjustable, Steel Band Hangers (MSS Type7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8 (DN 15 to DN 200).

5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS30 (DN 15 to
DN 750).

6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36 (DN 100 to
DN 900), with stedl -pipe base stanchion support and cast-iron floor flange or carbon-steel
plate.

7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36 (DN 100
to DN 900), with steel-pipe base stanchion support and cast-iron floor flange or carbon-
steel plate, and with U-bolt to retain pipe.

8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS30 (DN 25 to
DN 750), from two rods if longitudinal movement caused by expansion and contraction
might occur.

9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS42 (DN 50 to
DN 1050) if longitudinal movement caused by expansion and contraction might occur but
vertical adjustment is not necessary.

J Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1 Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24 (DN 24 to DN 600).

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 (DN 20 to DN 600) if longer ends are required for riser clamps.

K.  Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, ingtall the following types:

1 Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm) for heavy
loads.

2. Steel Clevises (MSS Type14): For 120 to 450 degF (49 to 232 deg C) piping
installations.

L. Building Attachments. Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1 Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof instalations with bar-joist
construction, to attach to top flange of structural shape.

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.

4, Center-Beam Clamps (M SS Type 21): For attaching to center of bottom flange of beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beamsif loads are

considerable and rod sizes are large.

C-Clamps (MSS Type 23): For structural shapes.

Welded-Steel Brackets: For support of pipes from below, or for suspending from above

by using clip and rod. Use one of the following for indicated loads:

No
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a Light (MSS Type 31): 750 Ib (340 kg).
b. Medium (MSS Type 32): 1500 Ib (680 kg).
C. Heavy (MSS Type 33): 3000 |b (1360 kg).

8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
9. Plate Lugs (MSS Type 57): For attaching to steel beamsiif flexibility at beam is required.

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1 Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

N.  Spring Hangers and Supports. Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1 Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-
1/4 inches (32 mm).

2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.

3. Variable-Spring Base Supports (MSS Type52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

P. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

Q. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and

waste piping for plumbing fixtures.

END OF SECTION 220529
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
1.2 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 PIPE LABELS

A.  General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

B.  Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without fasteners or adhesive.

C. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings; also include pipe size and an arrow indicating flow
direction.

1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate

both directions or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: Size letters according to ASME A13.1 for piping.

PART 3 - EXECUTION

3.1 PIPE LABEL INSTALLATION
A.  Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1. Near each valve and control device.
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2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible
enclosures.

4, At access doors, manholes, and similar access points that permit view of concealed
piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals to 25
feet (7.6 m) in areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

B.  Pipe Label Color Schedule:
1. Domestic Water Piping
a. Background: Safety green.
b. Letter Colors: White.

END OF SECTION 220553
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SECTION 220719 - PLUMBING PIPING INSULATION

PART 1 - GENERAL

11

A

1.2

13

14

SUMMARY
Section includes insulating the following plumbing piping services:

1. Domestic cold-water piping.

ACTION SUBMITTALS
Product Data: For each type of product indicated.
Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

1. Detail application of protective shields, saddles, and inserts at hangers for each type of
insulation and hanger.

2. Detail attachment and covering of heat tracing inside insulation.

Detail insulation application at pipe expansion joints for each type of insulation.

4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each
type of insulation.

5. Detail removable insulation at piping specialties, equipment connections, and access

panels.

Detail application of field-applied jackets.

7. Detail application at linkages of control devices.

w

S

INFORMATIONAL SUBMITTALS

Field quality-control reports.

QUALITY ASSURANCE

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84 by a testing agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes, and
cement material containers, with appropriate markings of applicable testing agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.
2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed

index of 150 or less.

Comply with the following applicable standards and other requirements specified for
miscellaneous components:
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1. Supply and Drain Protective Shielding Guards: ICC A117.1.

PART 2 - PRODUCTS

2.1

2.2

2.3

A

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General,” "Indoor Piping Insulation
Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and "Outdoor, Underground
Piping Insulation Schedule™ articles for where insulating materials shall be applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Mineral-Fiber, Preformed Pipe Insulation:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Johns Manville; a Berkshire Hathaway company.
b. Knauf Insulation.
C. Owens Corning.

2. Type |, 850 Deg F (454 Deg C) Materials: Mineral or glass fibers bonded with a
thermosetting resin. Comply with ASTM C 547, Type |, Grade A, with factory-applied
ASJ-SSL. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.

INSULATING CEMENTS

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:

a. Ramco Insulation, Inc.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated, unless otherwise indicated.
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Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.

C. Foster Brand; H. B. Fuller Construction Products.
d. Mon-Eco Industries, Inc.

ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for
bonding insulation jacket lap seams and joints.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Childers Brand; H. B. Fuller Construction Products.
Eagle Bridges - Marathon Industries.

Foster Brand; H. B. Fuller Construction Products.
Mon-Eco Industries, Inc.

oo oTw

SEALANTS
Joint Sealants:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.

C. Foster Brand; H. B. Fuller Construction Products.
d. Mon-Eco Industries, Inc.

e. Pittsburgh Corning Corporation.

Materials shall be compatible with insulation materials, jackets, and substrates.
Permanently flexible, elastomeric sealant.

Service Temperature Range: Minus 100 to plus 300 deg F (Minus 73 to plus 149 deg C).
Color: White or gray.

arwn

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When

factory-applied jackets are indicated, comply with the following:

1. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a
removable protective strip; complying with ASTM C 1136, Type I.

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
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PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a. Johns Manville; a Berkshire Hathaway company.
b. P.I.C. Plastics, Inc.

C. Proto Corporation.

d. Speedline Corporation.

N

Adhesive: As recommended by jacket material manufacturer.
3. Color: White.
4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges,
unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and
supply covers for lavatories.

TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Avery Dennison Corporation, Specialty Tapes Division.
Compac Corporation.

Ideal Tape Co., Inc,; an American Biltrite company.
Knauf Insulation.

Venture Tape.

®Poo o

Width: 3 inches (75 mm).

Thickness: 11.5 mils (0.29 mm).

Adhesion: 90 ounces force/inch (1.0 N/mm) in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch (7.2 N/mm) in width.

ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

Nogakwn

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Compac Corporation.
b. Ideal Tape Co., Inc,; an American Biltrite company.
C. Venture Tape.
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Width: 2 inches (50 mm).

Thickness: 6 mils (0.15 mm).

Adhesion: 64 ounces force/inch (0.7 N/mm) in width.
Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch (3.3 N/mm) in width.

ok~ wd

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A

D.

J.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.
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For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- (75-mm-) wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples along both
edges of strip, spaced 4 inches (100 mm) o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches (38 mm). Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap.
Staple laps with outward clinching staples along edge at 2 inches (50 mm) o.c.

a. For below-ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at

ends adjacent to pipe flanges and fittings.

M.  Cutinsulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

N.  Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

O. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal
patches similar to butt joints.

P. For above-ambient services, do not install insulation to the following:

oM E

Vibration-control devices.
Testing agency labels and stamps.
Nameplates and data plates.
Cleanouts.

3.3 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof
penetrations.
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Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches (50 mm) below
top of roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

Insulation Installation at Underground Exterior Wall Penetrations: Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1. Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2 inches (50 mm).

4. Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:

1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.
2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from

same material and density as adjacent pipe insulation. Each piece shall be butted tightly
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against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets, valve
stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

5. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Provide a removable reusable
insulation cover. For below-ambient services, provide a design that maintains vapor
barrier.

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

8. For services not specified to receive a field-applied jacket except for flexible elastomeric
and polyolefin, install fitted PVC cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PVC tape.

9. Stencil or label the outside insulation jacket of each union with the word "union.” Match
size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:

1. Make removable flange and union insulation from sectional pipe insulation of same
thickness as that on adjoining pipe. Install same insulation jacket as adjoining pipe
insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation
from flanges or union long at least two times the insulation thickness over adjacent pipe
insulation on each side of flange or union. Secure flange cover in place with stainless-
steel or aluminum bands. Select band material compatible with insulation and jacket.
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3. Construct removable valve insulation covers in same manner as for flanges, except divide
the two-part section on the vertical center line of valve body.

4, When covers are made from block insulation, make two halves, each consisting of
mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its attached
insulation, to flanges with tie wire. Extend insulation at least 2 inches (50 mm) over
adjacent pipe insulation on each side of valve. Fill space between flange or union cover
and pipe insulation with insulating cement. Finish cover assembly with insulating cement
applied in two coats. After first coat is dry, apply and trowel second coat to a smooth
finish.

5. Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.5 INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION
A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with
outward clinched staples at 6 inches (150 mm) o.c.

4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with mineral-fiber blanket insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least
1 inch (25 mm), and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.

2. When preformed insulation elbows and fittings are not available, install mitered sections
of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of same material as straight segments of pipe insulation when
available.

2. When preformed sections are not available, install mitered sections of pipe insulation to

valve body.
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3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.
4. Install insulation to flanges as specified for flange insulation application.

FIELD-APPLIED JACKET INSTALLATION
Where FSK jackets are indicated, install as follows:

Draw jacket material smooth and tight.

Install lap or joint strips with same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.

Install jacket with 1-1/2-inch (38-mm) laps at longitudinal seams and 3-inch- (75-mm-)
wide joint strips at end joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation
with vapor-barrier mastic.

pPoONMPE

Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal seams and
end joints. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.
FINISHES

Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with paint
system.

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew proof.

a. Finish Coat Material: Interior, flat, latex-emulsion size.

Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

Do not field paint aluminum or stainless-steel jackets.

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing
field-applied jacket and insulation in layers in reverse order of their installation. Extent of
inspection shall be limited to three locations of straight pipe, three locations of threaded
fittings, three locations of welded fittings, two locations of threaded strainers, two
locations of welded strainers, three locations of threaded valves, and three locations of
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flanged valves for each pipe service defined in the "Piping Insulation Schedule, General"
Article.
All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.
PIPING INSULATION SCHEDULE, GENERAL
Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.
Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1. Drainage piping located in crawl spaces.
2. Underground piping.
3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
INDOOR PIPING INSULATION SCHEDULE
Domestic Cold Water: Insulation shall be the following:
1. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1/2 inch (13 mm) thick.
INDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

If more than one material is listed, selection from materials listed is Contractor's option.
Piping, Concealed:
1. None.

Piping, Exposed:
1. PVC: 20 mils (0.5 mm) thick.

END OF SECTION 220719
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

11

A.

B.

C.

12

A.

13

A.

B.

SUMMARY

Section includes under-building-slab and aboveground domestic water pipes, tubes, and fittings
inside buildings.

Under this project the existing domestic water shall be disconnected from the existing fire
service. A new 4" diameter copper line shall be routed from the existing domestic water
backflow preventer located in Millar Library and routed through the tunnels to an existing water
line located in The Peter Stott Center. The contractor shall provide isolation valves at each end
with labeling indicating service. The contractor shall provide water service calculations for The

Peter Stott Center and Millar Library to ensure the system can adequately support both
buildings.

The contractor shall install a new domestic water meter per PSU standards for Millar Library.
The system shall tie into the existing Siemens Building Automation System for monitoring.

ACTION SUBMITTALS

Product Data: For transition fittings and dielectric fittings.

INFORMATIONAL SUBMITTALS
System purging and disinfecting activities report.

Field quality-control reports.

PART 2 - PRODUCTS

21

A.

B.

2.2

A.

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.

Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. Plastic
piping components shall be marked with "NSF-pw."
COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, TypeL (ASTM B 88M, Type B) water tube, drawn temper.
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Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

Copper Unions:

MSS SP-123.

Cast-copper-alloy, hexagonal-stock body.

Ball-and-socket, metal-to-metal seating surfaces.
Solder-joint or threaded ends.

AW PE

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials:

1. AWWA C110/A21.10, rubber, flat face, 1/8 inch (3.2 mm) thick or ASME B16.21,
nonmetallic and asbestos free unless otherwise indicated.

2. Full-face or ring type unless otherwise indicated.

Metal, Pipe-Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

Solder Filler Metals: ASTM B 32, lead-free dloys.

Flux: ASTM B 813, water flushable.

Brazing Filler Metals: AWS A5.8/A5.8M, BCUP Series, copper-phosphorus aloys for general-

duty brazing unless otherwise indicated.

DIELECTRIC FITTINGS

General Requirements: Assembly of copper aloy and ferrous materials with separating
nonconductive insulating material . Include end connections compatible with pipes to be joined.

Dielectric Flanges:

1 Manufacturers. Subject to compliance with requirements, provide products by one of the

following:

a Capitol Manufacturing Company.

b. Central Plastics Company.

C. Matco-Norca.

d. Watts;, a Watts Water Technol ogies company.
e Wilkins.

f.

Zurn Industries, LLC.

Standard: ASSE 1079.
Factory-fabricated, bolted, companion-flange assembly.
Pressure Rating: 125 psig (860 kPa) minimum at 180 deg F (82 deg C).

Eal S
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5. End Connections: Solder-joint copper alloy and threaded ferrous; threaded solder-joint
copper aloy and threaded ferrous.

PART 3 - EXECUTION

31

A.

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic
water piping. Indicated locations and arrangements are used to size pipe and calculate friction
loss, expansion, and other design considerations. Install piping as indicated unless deviations to
layout are approved on coordination drawings.

Install copper tubing under building slab according to CDA's " Copper Tube Handbook."

Install ductile-iron piping under building slab with restrained joints according to AWWA C600
and AWWA M41.

Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve inside
the building at each domestic water-service entrance. Comply with requirements for pressure
gages in Section 220519 "Meters and Gages for Plumbing Piping" and with requirements for
drain valves and strainersin Section 221119 "Domestic Water Piping Specialties.”

Install shutoff valve immediately upstream of each dielectric fitting.

Install domestic water piping level without pitch and plumb.

Install seismic restraints on piping.

Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service aress.

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

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

Install piping to permit valve servicing.

Install nipples, unions, specia fittings, and valves with pressure ratings the same as or higher
than the system pressure rating used in applications below unless otherwise indicated.

Install piping free of sags and bends.
Install fittings for changes in direction and branch connections.

Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.
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JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, dag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

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.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed
Joints" chapter.

Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube.
Join copper tube and fittings according to ASTM B 828 or CDA's " Copper Tube Handbook."

Flanged Joints: Select appropriate asbestos-free, nonmetallic gasket material in size, type, and
thickness suitable for domestic water service. Join flanges with gasket and bolts according to
ASME B31.9.

Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of
both piping systems.

DIELECTRIC FITTING INSTALLATION

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges.

HANGER AND SUPPORT INSTALLATION

Comply with requirements for pipe hanger, support products, and installation in Section 220529
"Hangers and Supports for Plumbing Piping and Equipment.”

1 Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:

a 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet (30 m) if Indicated: MSS Type 49, spring cushion rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44,
pipe rolls. Support pipe rolls on trapeze.
4, Base of Vertical Piping: MSS Type 52, spring hangers.
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Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch (10
mm).

Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:

1 NPS 3/4 (DN 20) and Smaller: 60 inches (1500 mm) with 3/8-inch (10-mm) rod.

2. NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches (1800 mm) with 3/8-inch (10-mm)
rod.

NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch (10-mm)
rod.

NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod.

NPS3to NPS5 (DN 80 to DN 125): 10 feet (3 m) with 1/2-inch (13-mm) rod.

NPS 6 (DN 150): 10 feet (3 m) with 5/8-inch (16-mm) rod.

NPS 8 (DN 200): 10 feet (3 m) with 3/4-inch (19-mm) rod.

w

No gk

Install supportsfor vertical copper tubing every 10 feet (3 m).

Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's
written instructions.

CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.

When installing piping adjacent to equipment and machines, allow space for service and
mai ntenance.

Connect domestic water piping to exterior water-service piping. Use transition fitting to join
dissimilar piping materials.

Connect domestic water piping to water-service piping with shutoff valve; extend and connect
to the following:

1 Domestic Water Booster Pumps: Cold-water suction and discharge piping.

2. Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not
smaller than sizes of water heater connections.

3. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller
than that required by plumbing code.

4, Equipment: Cold- and hot-water-supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection. Use flanges
instead of unionsfor NPS 2-1/2 (DN 65) and larger.

IDENTIFICATION

Identify system components. Comply with requirements for identification materials and
installation in Section 220553 "l dentification for Plumbing Piping and Equipment.”
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B.  Label pressure piping with system operating pressure.

3.7 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections:

1 Piping Inspections:

a

b.

Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least one day before
inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing
or closing in after roughing in and before setting fixtures.

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests
specified in "Piping Tests' Subparagraph below and to ensure compliance
with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass tests
or inspections, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

2. Piping Tests:

a

b.

€.

f.

Fill domestic water piping. Check components to determine that they are not air
bound and that piping isfull of water.

Test for leaks and defects in new piping and parts of existing piping that have been
atered, extended, or repaired. If testing is performed in segments, submit a
separate report for each test, complete with diagram of portion of piping tested.
Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered
or concealed before it was tested.

Cap and subject piping to static water pressure of 50 psig (345 kPa) above
operating pressure, without exceeding pressure rating of piping system materials.
Isolate test source and alow it to stand for four hours. Leaks and loss in test
pressure constitute defects that must be repaired.

Repair leaks and defects with new materials, and retest piping or portion thereof
until satisfactory results are obtained.

Prepare reports for tests and for corrective action required.

B. Domestic water piping will be considered defective if it does not pass tests and inspections.

C.  Preparetest and inspection reports.
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3.8 ADJUSTING

A.  Peform the following adjustments before operation:
Open shutoff valvesto fully open position.

1

2.

3.
4.

39 CLEANING

Remove plugs used during testing of piping and for temporary sealing of piping during
installation.

Remove and clean strainer screens. Close drain valves and replace drain plugs.

Check plumbing speciaties and verify proper settings, adjustments, and operation.

A. Clean and disinfect potable domestic water piping as follows:

1

2.

Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.

Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if
methods are not prescribed, use procedures described in either AWWA C651 or
AWWA C652 or follow procedures described below:

a

b.

C.

d.

€.

Flush piping system with clean, potable water until dirty water does not appear at
outlets.
Fill and isolate system according to either of the following:

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm
(50 mg/L) of chlorine. Isolate with valves and allow to stand for 24 hours.

2) Fill system or part thereof with water/chlorine solution with at least
200 ppm (200 mg/L) of chlorine. Isolate and allow to stand for three hours.

Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.

Repeat procedures if biological examination shows contamination.

Submit water samples in sterile bottles to authorities having jurisdiction.

B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-
sample approvals from authorities having jurisdiction.

C.  Cleaninterior of domestic water piping system. Remove dirt and debris as work progresses.

3.10 PIPING SCHEDULE

A.  Transition and specia fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.

B.  Fangesand unions may be used for aboveground piping joints unless otherwise indicated.

C.  Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper
tubing.
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D.  Aboveground domestic water piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100), shall be one of
the following:

1 Hard copper tube, ASTM B 88, TypeL (ASTM B 88M, TypeB); cast- or wrought-

copper, solder-joint fittings; and brazed joints.

END OF SECTION 221116
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SECTION 283111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM (EXISTING)

PART 1 - GENERAL

11

12

A.

SUMMARY
Section Includes;

1 Fire-alarm control unit (Existing).
2. Addressable interface device.

This project includes the installation of a new fire sprinkler system for Millar Library. The
building currently has an addressable fire alarm system (Silent Knight 5820XL) located in the
sub-basement of the facility. The extent of the fire alarm work on this project is to monitor flow
and tamper switches on each floor (final location determined by the fire sprinkler
contractor/designer). The contractor shall provide one addressable interface device for each
flow switch and tamper switch.

As an aternate the owner may chooseto install a pre-action fire sprinkler system on a portion of
the first floor. Provide an alternate price for this system. This would include new smoke
detection, and monitoring and control of the pre-action system. See RFP for requirements.

ACTION SUBMITTALS
Product Data: For each type of product, including furnished options and accessories.
Shop Drawings: For fire-alarm system.

1 Comply with recommendations and requirements in the "Documentation” section of the
"Fundamentals' chapter in NFPA 72.

2. Include plans, elevations, sections, details, and attachments to other work.

3. Include details of equipment assemblies. Indicate dimensions, weights, loads, required

clearances, method of field assembly, components, and locations. Indicate conductor

sizes, indicate termination locations and requirements, and distinguish between factory

and field wiring.

Detail assembly and support reguirements.

Include voltage drop calculations for notification-appliance circuits.

Include battery-size calculations.

Include input/output matrix.

Include statement from manufacturer that all equipment and components have been tested

as a system and meet all requirementsin this Specification and in NFPA 72.

© NG A

9. Include floor plans to indicate final outlet locations showing address of each addressable
device. Show size and route of cable and conduits and point-to-point wiring diagrams.

General Submittal Requirements:
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1 Submittals shall be approved by authorities having jurisdiction prior to submitting them
to Architect.
2. Shop Drawings shall be prepared by persons with the following qualifications:

a Trained and certified by manufacturer in fire-alarm system design.
b. NICET-certified, fire-alarm technician; Level 11 minimum.

Delegated-Design Submittal: For notification appliances and smoke and heat detectors, in
addition to submittals listed above, indicate compliance with performance requirements and
design criteria, including analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

1 Drawings showing the location of each notification appliance and smoke and heat
detector, ratings of each, and installation details as needed to comply with listing
conditions of the device.

2. Design Calculations: Calculate requirements for selecting the spacing and sensitivity of
detection, complying with NFPA 72. Calculate spacing and intensities for strobe signals
and sound-pressure levels for audible appliances.

3. Indicate audible appliances required to produce square wave signal per NFPA 72.

INFORMATIONAL SUBMITTALS
Qudlification Data: For Installer.

Seismic Qualification Certificates: For fire-alarm control unit, accessories, and components,
from manufacturer.

Field quality-control reports.

Sample warranty.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For fire-alarm systems and components to include in
emergency, operation, and maintenance manuals.

1 In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a Comply with the "Records" section of the "Inspection, Testing and Maintenance”
chapter in NFPA 72.

b. Provide "Fire Alarm and Emergency Communications System Record of
Completion Documents" according to the "Completion Documents® Article in the
"Documentation” section of the "Fundamentals' chapter in NFPA 72.

C. Complete wiring diagrams showing connections between all devices and
equipment.

d. Riser diagram.

e Record copy of site-specific software.
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f. Provide "Inspection and Testing Form™ according to the "Inspection, Testing and
Maintenance" chapter in NFPA 72, and include the following:
1) Equipment tested.
2) Frequency of testing of installed components.
3) Frequency of inspection of installed components.
4) Requirements and recommendations rel ated to results of maintenance.
5) Manufacturer's user training manuals.
0. Manufacturer's required maintenance related to system warranty requirements.
h. Abbreviated operating instructions for mounting at fire-alarm control unit and each
annunciator unit.

15 QUALITY ASSURANCE

A. Installer Quadlifications: Installation shall be by personne certified by NICET as fire-alarm
Level 111 technician.

B. NFPA Caertification: Obtain certification according to NFPA 72 in the form of a placard by an
FM Global -approved alarm company.
16 WARRANTY

A.  Specia Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment and
components that fail in materials or workmanship within specified warranty period.

1 Warranty Extent: All equipment and components not covered in the Maintenance Service

Aqgreement.
2. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

21 SYSTEM DESCRIPTION
A.  Existing Silent Knight 5820XL.
B.  All components provided shall be listed for use with the selected system.
C.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
aqualified testing agency, and marked for intended |ocation and application.
2.2 SYSTEMS OPERATIONAL DESCRIPTION
A.  Fire-adarm signal initiation shall be by one or more of the following devices and systems:

1. Manual stations.
2. Heat detectors.

DIGITAL, ADDRESSABLE FIRE-ALARM SY STEM 283111-3
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Smoke detectors.

Duct smoke detectors.

Carbon monoxide detectors.

Automatic sprinkler system water flow.
Fire-extinguishing system operation.
Dry system pressure flow switch.

B. Fireadarm signal shall initiate the following actions:

N

Continuoudly operate alarm notification appliances.

Identify alarm and specific initiating device at fire-alarm control unit and remote
annunciators.

Transmit an alarm signal to the remote alarm receiving station.

Unlock eectric door locksin designated egress paths.

Release fire and smoke doors held open by magnetic door holders.

Switch heating, ventilating, and air-conditioning equipment controlsto fire-alarm mode.
Close smoke dampersin air ducts of designated air-conditioning duct systems.

Activate preaction system only if alarm occursin the preaction zone.

Recall elevatorsto primary or alternate recall floors.

Activate elevator power shunt trip.

Activate emergency lighting control.

Record eventsin the system memory.

C.  Supervisory signal initiation shall be by one or more of the following devices and actions:

1
2.
3.
4,

Valve supervisory switch.

High- or low-air-pressure switch of a dry-pipe or preaction sprinkler system.
Elevator shunt-trip supervision.

Loss of communication with any panel on the network.

D. Systemtroublesignal initiation shall be by one or more of the following devices and actions:

1
2.

w

©oOoNOOA

Open circuits, shorts, and grounds in designated circuits.

Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating
devices.

Loss of communication with any addressable sensor, input module, relay, control
module, or remote annunciator.

Loss of primary power at fire-alarm control unit.

Ground or asingle break in internal circuits of fire-alarm control unit.

Abnormal ac voltage at fire-alarm control unit.

Break in standby battery circuitry.

Failure of battery charging.

Abnormal position of any switch at fire-alarm control unit or annunciator.

E.  System Supervisory Signal Actions:

Initiate notification appliances.

Identify specific device initiating the event at fire-alarm control unit and remote
annunciators.

After atime delay of 200 seconds, transmit a trouble or supervisory signa to the remote
alarm receiving station.
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23 PERFORMANCE REQUIREMENTS

A.  Sesmic Performance: Fire-adlarm control unit and raceways shall withstand the effects of
earthquake motions determined according to ASCE/SEI 7.

1 The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified.”
24 FIRE-ALARM CONTROL UNIT

A. Existing : Silent Knight 5820XL.

25 MANUAL FIRE-ALARM BOXES

A. Existing.

2.6 SYSTEM SMOKE DETECTORS

A. Existing.

2.7 HEAT DETECTORS

A. Existing.

2.8 NOTIFICATION APPLIANCES

A. Existing.

29 ADDRESSABLE INTERFACE DEVICE
A. Gened:
1 Include address-setting means on the module.
2. Store an interna identifying code for control panel useto identify the module type.

3. Listed for controlling HVAC fan motor controllers.

B. Monitor Module: Microelectronic module providing a system address for alarm-initiating
devicesfor wired applications with normally open contacts.

C. Control Module;

1 Operate notification devices.
2. Operate solenoids for use in sprinkler service.
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PART 3 - EXECUTION

31

A.

3.2

3.3

34

35

3.6

EQUIPMENT INSTALLATION

Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for
installation and testing of fire-alarm equipment. Install al electrical wiring to comply with
requirements in NFPA 70 including, but not limited to, Article 760, "Fire Alarm Systems.”
Connecting to Existing Equipment: Verify that existing fire-alarm system is operational before
making changes or connections.

CABLING

Provide cabling as required by Silent Knight.

PATHWAYS
Pathways shall beinstalled in EMT.

Exposed EMT shall be painted red enamel.

CONNECTIONS

Make addressable connections with a supervised interface device to the following devices and
systems. Install the interface device less than 36 inches from the device controlled. Make an
addressable confirmation connection when such feedback is available at the device or system
being controlled.

1 Supervisory connections at valve supervisory switches.

2. Supervisory connections at low-air-pressure switch of each dry-pipe sprinkler system.
GROUNDING

Ground fire-alarm control unit and associated circuits; comply with IEEE 1100. Install a ground
wire from main service ground to fire-alarm control unit.

Ground shielded cables at the control panel location only. Insulate shield at device location.

FIELD QUALITY CONTROL
Field tests shall be witnessed by authorities having jurisdiction.
Perform the following tests and inspections:

1 Visual Inspection: Conduct visual inspection prior to testing.
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a Inspection shall be based on completed record Drawings and system
documentation that is required by NFPA 72 in its "Completion Documents,
Preparation” table in the "Documentation” section of the "Fundamentals' chapter.

b. Comply with the "Visual Inspection Frequencies' table in the "Inspection” section
of the "Inspection, Testing and Maintenance" chapter in NFPA 72; retain the
"Initial/Reacceptance” column and list only the installed components.

2. System Testing: Comply with the "Test Methods' table in the "Testing" section of the
"Inspection, Testing and Maintenance" chapter in NFPA 72. Test flow and tamper
switches.

C. Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or
replaced devices and appliances.

D. Fireaarm system will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.

F. Maintenance Test and Inspection: Perform tests and inspections listed for weekly, monthly,
quarterly, and semiannual periods. Use forms developed for initial tests and inspections.

G. Annua Test and Inspection: One year after date of Substantial Completion, test fire-alarm
system complying with visual and testing inspection requirements in NFPA 72. Use forms
developed for initial tests and inspections.

END OF SECTION 283111
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THIS DRANING is provided as on instrument
of service by the Engneer, and i intended
for use on this Project ONLY. This
Droning Remains the Property of the
Engineer and shall be Returned to him
upon comp\et'\on of the construction
nork. All Dranings, Specifications, ldeas,
Designs and Arrangements dppearing
herein constitute the original and
unpublished Work of the Engineer. Any
Reproductions, Use or Disclosure of the
F’ropr'\etarg Information contained herein
Aithout the PRIOR Written Consent of the
Engineer is strict\g Prohibited
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