Manatee County
4™ and 5" Floor Hensley Wing WA# 32

SECTION 15100 — VALVES - 230523 CSI 2004

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and
Supplementary Conditions and Division 1 Specification sections, apply to this
section.

B. Requirements of the following Division 15 Sections apply to this section:
1. "Basic Mechanical Requirements."
2. "Basic Mechanical Materials and Methods."
3. "Basic Piping Materials and Methods."

SUMMARY

A. This Section includes general duty valves common to most mechanical piping
systems.

1. Special purpose valves are specified in individual piping system
specifications.

B. Valve tags and charts are specified in Division 15 Section "MECHANICAL
IDENTIFICATION."
SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and
Division 1 Specification Sections.

B. Product data, including body material, valve design, pressure and temperature
classification, end connection details, seating materials, trim material and
arrangement, dimensions and required clearances, and installation instructions.

QUALITY ASSURANCE

A. Single Source Responsibility: Comply with the requirements specified in Division
1 Section "MATERIALS AND EQUIPMENT," under "Source Limitations."

B. American Society of Mechanical Engineers (ASME) Compliance: Comply with
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ASME B31.9 for building services piping and ASME B31.1 for power piping.

C. Manufacturers Standardization Society of the Valve and Fittings Industry (MSS)
Compliance: Comply with the various MSS Standard Practices referenced.

15 DELIVERY, STORAGE, AND HANDLING
A. Preparation For Transport: Prepare valves for shipping as follows:

1. Ensure valves are dry and internally protected against rust and corrosion.

2. Protect valve ends against damage to threads, flange faces, and weld-end
preps.

3. Set valves in best position for handling. Set globe and gate valves closed to
prevent rattling; set ball and plug valves open to minimize exposure of
functional surfaces; set butterfly valves closed or slightly open; and block
swing check valves in either closed or open position.

B. Storage: Use the following precautions during storage:

1. Do not remove valve end protectors unless necessary for inspection; then
reinstall for storage.

2. Protect valves from weather. Store valves indoors. Maintain valve
temperature higher than the ambient dew point temperature. If outdoor
storage is necessary, support valves off the ground or pavement in
watertight enclosures.

C. Handling: Use a sling to handle valves whose size requires handling by crane or

lift. Rig valves to avoid damage to exposed valve parts. Do not use handwheels
and stems as lifting or rigging points.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Available Manufacturers: Subject to compliance with requirements,

manufacturers offering products which may be incorporated in the work include,
but are not limited to, those listed in valve schedule.

22  VALVE FEATURES, GENERAL
A. Valve Design: Rising stem or rising outside screw and yoke stems.

1. Nonrising stem valves may be used where headroom prevents full extension
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of rising stems.

Pressure and Temperature Ratings: As scheduled and required to suit system
pressures and temperatures.

Sizes: Same size as upstream pipe, unless otherwise indicated.
Operators: Provide the following special operator features:

1. Handwheels, fastened to valve stem, for valves other than quarter turn.

2. Lever handles, on quarter-turn valves 6-inch and smaller, except for plug
valves. Provide plug valves with square heads; provide one wrench for
every 10 plug valves.

3. Chain-wheel operators, for valves 2-1/2-inch and larger, install 72 inches or
higher above finished floor elevation. Extend chains to an elevation of 5-0"
above finished floor elevation.

4. Gear drive operators, on quarter-turn valves 8-inch and larger.

Extended Stems: Where insulation is indicated or specified, provide extended
stems arranged to receive insulation.

Bypass and Drain Connections: Comply with MSS SP-45 bypass and drain
connections.

End Connections: As indicated in the valve specifications.

1. Threads: Comply with ANSI B1.20.1

2. Flanges: Comply with ANSI B16.1 for cast iron, ANSI B16.5 for steel, and
ANSI B16.24 for bronze valves

3. Solder-Joint: Comply with ANSI B16.18

a. Caution: Where soldered end connections are used, use solder having
a melting point below 840 deg F for gate, globe, and check valves;
below 421 deg F for ball valves.

23 GATE VALVES

VALVES

Gate Valves, 2-Inch and Smaller: MSS SP-80; Class 150, body and union bonnet
of ASTM B 62 cast bronze; with threaded or solder ends, solid disc, copper-silicon
alloy stem, brass packing gland, "Teflon" impregnated packing, and malleable
iron handwheel. Do not use solder end valves for hot water heating or steam
piping applications.

Gate Valves, 2-1/2-Inch and Larger: MSS SP-70; Class 125 iron body, bronze
mounted, with body and bonnet conforming to ASTM A 126 Class B; with flanged
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24

2.5

26

2.7

ends, "Teflon" impregnated packing, and two-piece backing gland assembly.

BALL VALVES

A

Ball Valves, 1 Inch and Smaller: Rated for 150 psi saturated steam pressure, 400
psi WOG pressure; two-piece construction; with bronze body conforming to
ASTM B 62, standard (or regular) port, chrome-plated brass ball, replaceable
"Teflon" or "TFE" seats and seals, blowout-proof stem, and vinyl-covered steel
handle. Provide solder ends for condenser water, chilled water, and domestic hot
and cold water service; threaded ends for heating hot water and low-pressure
steam.

Ball Valves, 1-1/4-Inch to 2-Inch: Rated for 150 psi saturated steam pressure,
400 psi WOG pressure; 3-piece construction; with bronze body conforming to
ASTM B 62, conventional port, chrome-plated brass ball, replaceable "Teflon" or
"TFE" seats and seals, blowout proof stem, and vinyl-covered steel handle.
Provide solder ends for condenser water, chilled water, and domestic hot and
cold water service; threaded ends for heating hot water and low-pressure steam.

PLUG VALVES

A

Plug Valves, 2-Inch and Smaller: Rated at 150 psi WOG; bronze body, with
straightaway pattern, square head, and threaded ends.

Plug Valves, 2-1/2-Inch and Larger: MSS SP-78; rated at 175 psi WOG;
lubricated plug type, with semisteel body, single gland, wrench operated, and
flanged ends.

GLOBE VALVES

A

Globe Valves, 2-Inch and Smaller: MSS SP-80; Class 125; body and screwed
bonnet of ASTM B 62 cast bronze; with threaded or solder ends, brass or
replaceable composition disc, copper-silicon alloy stem, brass packing gland,
"Teflon" impregnated packing, and malleable iron handwheel. Provide Class 150
valves meeting the above where system pressure requires.

Globe Valves, 2-1/2-Inch and Larger: MSS SP-85; Class 125 iron body and
bolted bonnet conforming to ASTM A 126, Class B; with outside screw and yoke,
bronze mounted, flanged ends, and "Teflon" impregnated packing, and two-piece
backing gland assembly.

BUTTERFLY VALVES

VALVES
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A

Butterfly Valves, 2-1/2-Inch and Larger: MSS SP-67; rated at 200 psi; cast-iron
body conforming to ASTM A 126, Class B. Provide valves with field replaceable
EPDM sleeve, nickel-plated ductile iron disc (except aluminum bronze disc for
valves installed in condenser water piping), stainless steel stem, and EPDM
O-ring stem seals. Provide lever operators with locks for sizes 2 through 6 inches
and gear operators with position indicator for sizes 8 through 24 inches. Provide
lug or wafer type as indicated. Drill and tap valves on dead-end service or
requiring additional body strength.

2.8 CHECK VALVES

A

Swing Check Valves, 2-Inch and Smaller: MSS SP-80; Class 125, cast-bronze
body and cap conforming to ASTM B 62; with horizontal swing, Y-pattern, and
bronze disc; and having threaded or solder ends. Provide valves capable of
being reground while the valve remains in the line. Provide Class 150 valves
meeting the above specifications, with threaded end connections, where system
pressure requires or where Class 125 valves are not available.

Swing Check Valves, 2-1/2-Inch and Larger: MSS SP-71; Class 125 (Class 175
FM approved for fire protection piping systems), cast iron body and bolted cap
conforming to ASTM A 126, Class B; horizontal swing, and bronze disc or
cast-iron disc with bronze disc ring; and flanged ends. Provide valves capable of
being refitted while the valve remains in the line.

PART 3 - EXECUTION

3.1 EXAMINATION

A

VALVES

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

Actuate valve through an open-close and close-open cycle. Examine functionally
significant features, such as guides and seats made accessible by such
actuation.  Following examination, return the valve closure member to the
shipping position.

Examine threads on both the valve and the mating pipe for form (i.e., out-of-round
or local indentation) and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check
bolting for proper size, length, and material. Check gasket material for proper
size, material composition suitable for service, and freedom from defects and
damage.
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E.

F.

Prior to valve installation, examine the piping for cleanliness, freedom from foreign
materials, and proper alignment.

Replace defective valves with new valves.

3.2 VALVE ENDS SELECTION

A

Select valves with the following ends or types of pipe/tube connections:

1. Copper Tube Size, 2-Inch and Smaller: Solder ends, except provide
threaded ends for heating hot water and low-pressure steam service.

2. Steel Pipe Sizes, 2-Inch and Smaller: threaded or grooved end.

3. Steel Pipe Sizes 2-1/2 Inch and Larger: grooved end or flanged.

3.3 VALVE INSTALLATIONS

A

General Application: Use gate, ball, and butterfly valves for shut-off duty; globe,
ball, and butterfly for throttling duty. Refer to piping system specification sections
for specific valve applications and arrangements.

Locate valves for easy access and provide separate support where necessary.
Install valves and unions for each fixture and item of equipment arranged to allow
equipment removal without system shutdown. Unions are not required on flanged
devices.

Install three-valve bypass around each pressure reducing valve using
throttling-type valves.

Install valves in horizontal piping with stem at or above the center of the pipe.
Install valves in a position to allow full stem movement.
Installation of Check Valves: Install for proper direction of flow as follows:

1. Swing Check Valves: Horizontal position with hinge pin level.

34 SOLDER CONNECTIONS

A

B.

VALVES

Cut tube square and to exact lengths.

Clean end of tube to depth of valve socket with steel wool, sand cloth, or a steel

wire brush to a bright finish. Clean valve socket in same manner.
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C.

Apply proper soldering flux in an even coat to inside of valve socket and outside
of tube.

Open gate and globe valves to full open position.
Remove the cap and disc holder of swing check valves having composition discs.

Insert tube into valve socket, making sure the end rests against the shoulder
inside valve. Rotate tube or valve slightly to ensure even distribution of the flux.

Apply heat evenly to outside of valve around joint until solder will melt upon
contact. Feed solder until it completely fills the joint around tube. Avoid hot spots
or overheating valve. Once the solder starts cooling, remove excess amounts
around the joint with a cloth or brush.

3.5 THREADED CONNECTIONS

A

Note the internal length of threads in valve ends, and proximity of valve internal
seat or wall, to determine how far pipe should be threaded into valve.

Align threads at point of assembly.

Apply appropriate tape or thread compound to the external pipe threads (except
where dry seal threading is specified).

Assemble joint, wrench tight. Wrench on valve shall be on the valve end into
which the pipe is being threaded.

3.6 FLANGED CONNECTIONS

A

B.

Align flange surfaces parallel.

Assemble joints by sequencing bolt tightening to make initial contact of flanges
and gaskets as flat and parallel as possible. Use suitable lubricants on bolt
threads. Tighten bolts gradually and uniformly with a torque wrench.

For dead-end service, butterfly valves require flanges both upstream and
downstream for proper shutoff and retention.

3.7 FIELD QUALITY CONTROL

A

VALVES

Tests: After piping systems have been tested and put into service, but before
final adjusting and balancing, inspect valves for leaks. Adjust or replace packing
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to stop leaks; replace valves if leak persists.

3.8  ADJUSTING AND CLEANING

A. Cleaning: Clean mill scale, grease, and protective coatings from exterior of
valves and prepare valves to receive finish painting or insulation.

3.9  VALVE PRESSURE/TEMPERATURE CLASSIFICATION SCHEDULES

VALVES, 2-INCH AND SMALLER
SERVICE GATE GLOBE BALL CHECK
Chilled Water 125 125 150 125
VALVES. 2-1/2-INCH AND LARGER
SERVICE GATE GLOBE BUTTERFLY

CHECK
Chilled Water 125 125 200 125

3.10 VALVE SCHEDULE

A. Gate Valves - 2 Inch and Smaller:

THREADED THREADED SOLDER  SOLDER

MANUFACTURER NRS RS NRS RS
Crane X 431UB X X
Grinnell 3050 3060 X X
Hammond IB637 IB629 X IB648
Jenkins X 47U X X
Lunkenheimer 3153 3151 3154 3155
Milwaukee X 1151 X 1169
Nibco T-136 T-135 S-136 X
Powell 2712 2714 X 1842
Stockham B-130 B-120 X B-124
1. X means not available.

B.  Gate Valves - 2-1/2 Inch and Larger:

MANUFACTURER  OS&Y RS  NRS
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C.

D.

E.

F.

VALVES

1.

Crane 465-1/2 461
Grinnell 6020A 6060A
Hammond IR1140 IR1138
Jenkins 651A 326
Lunkenheimer 1430 1428
Milwaukee F2885 F-2882
Nibco 617-0 F-619
Stockham G623 G-612
Powell 1793 1787
Ball Valves - 1 Inch and Smaller:
MANUFACTURER THREADED ENDS
Conbraco (Apollo) 70-100 70-200
Crane 9302
Grinnell 3500
Jamesbury 351
Jenkins 900T
Lunkenheimer 708HST
Metraflex IT
Nibco T-580
Powell 42107
Stockham S-216 BR-R-T
Watts B-6000
X means not available.
Ball Valves - 1-1/4 Inch to 2 Inch:
MANUFACTURER THREADED ENDS
Conbraco (Apollo) 82-100 82-200
Grinnell 3810
Nibco T-590-Y
Powell 4201R
Stockham S-216 BR-R-T
Watts B-6800

1.

For grooved end connections, use Victaulic Style 721.

Plug Valves - 2 Inch and Smaller:

1.

Lunkenheimer: 454

Plug Valves - 2-1/2 Inch and Larger:

SOLDER ENDS

9322

3500SJ

X

902T

X

IS

S-580

X

S-216 BR-R-S
B-6001

SOLDER ENDS

3810SJ
S-590-Y

X

S-216 BR-R-S
B-6801
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1. Powell: 2201

G. Globe Valves - 2 Inch and Smaller:

CLASS CLASS CLASS
125 125 150
MANUFACTURER THREADED SOLDER THREADED
Crane 1 1310 17TF
Grinnell 3210 3210SJ 3240
Hammond IB440 IB423 IB413T
Jenkins 746 1200 106-A-2
Lunkenheimer 2140 2146 407
Milwaukee 502 1502 590
Nibco T-211-B S-211-B  T-235-Y
T-211-Y S-211-Y
Powell 650 1823 150
Stockham B-16 B-14T B-22

H.  Globe Valves - 2-1/2 Inch and Larger:

MANUFACTURER  STRAIGHT BODY ~  ANGLE BODY

Crane 351 353
Grinnell 6200A X
Hammond IR116 IR118
Jenkins 613 X
Lunkenheimer 1123 1124
Milwaukee F2981 F2986
Nibco F-718-B F-818-B
Powell 241 243
Stockham G-512 G-515
1. X means not available

l. Butterfly Valves - 2-1/2 Inch and Larger:

1. The following are model numbers for wafer-type, with nickel-plated ductile-iron

disc:

MANUFACTURER LEVER GEAR
Center Line Series A Series A
Crane 12 12
Conbraco (Apollo) 6X13X-01 6W13X-02
Grinnell WC-8209-7 WC-8202-7

VALVES 15100 - 10



Manatee County
4™ and 5" Floor Hensley Wing WA# 32

Keystone 239 239

Nibco WD-20103 WD-20105
Powell 1011-DA1 1011-DA1
Stockham LG512-DS3E LG-522-DS3E
Watts BF-04-111-11 BF-04-111-12

2. Grooved Ends: Victaulic Series 300 and 704

3. The following are model numbers for lug-type, with nickel-plated ductile-iron disc:

MANUFACTURER LEVER GEAR
Center Line Series LT Series LT
Crane 14 14

Conbraco (Apollo) 6L13X-01 6L-13X-02
Grinnell LC-8209-7 LC-8202-7
Keystone 129 129

Nibco LD-20103 LD-20105
Powell 5011-DA1 5011-DA1
Stockham LG-712-DS3E LG-722-DS3E
Watts BF-03-111-11 BF-03-111-12

4. Grooved Ends: Victaulic Series 300 and 704

5. The following are model numbers for wafer-type, with aluminum-bronze disc:

MANUFACTURER LEVER GEAR
Center Line Series A Series A
Crane 42 42

Conbraco (Apollo) 6W-14X-01 6W-14X-02
Grinnell WC-8289-7 WC-8282-7
Keystone 239 239

Nibco WD-20003 WD-20005
Powell 1011-EA1 1011-EA1
Stockham LG-512-BS3E LG-522-BS3E
Watts BF-04-121-11 BF-04-121-12

6. Grooved Ends: Victaulic Series 300A, 700A, and 703A

7. The following are model numbers for lug-type, with aluminum-bronze disc:

MANUFACTURER LEVER GEAR
Center Line Series LT Series LT
Crane 44 44
Conbraco (Apollo) 6L-14X-01 6L-14X-02
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Grinnell LC-8289-7 LC-8282-7
Keystone 129 129

Nibco LD-20003 LD-20005
Powell 5011-BA1 5011-BA1
Stockham LG-712-BS3E LG-722-BS3E
Watts BF-03-121-11 BF-03-121-12

8. Grooved Ends: Victaulic Series 300A, 700A, and 703A

A.  Swing Check Valves - 2 Inch and Smaller:

CLASS CLASS CLASS

125 125 150

THREADED SOLDER THREADED
MANUFACTURER ENDS ENDS ENDS
Crane 37 1342 137
Grinnell 3300 3300SJ 3320
Hammond IB940 IB941 IB946
Jenkins 92-A 1222 92-A
Lunkenheimer 2144 2145 230-70
Milwaukee 509 1509 510
Nibco T-413 S-413 T-433
Powell 578 1825 596
Stockham B-319 B-309 B-321

1. For grooved connections, use Victaulic Series 712

B.  Swing Check Valves - 2-1/2 Inch and Larger:

MANUFACTURER CLASS 125 CLASS 175
Crane 373 X
Grinnell 6300A X
Hammond IR1124 X
Jenkins X 729
Kennedy X Fig. 126
Lunkenheimer 1790 IBBM x

Milwaukee F2974 X

Nibco F-918 X
Powell 559 X
Stockham G-931 G-940

For grooved connections, use Victaulic Series 712
X means not available

N —
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M.

Control valves

ok wnN =

Johnson
Bray
Fischer
Tyco
Robertshaw
or equal

END OF SECTION 15100

VALVES
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SECTION 15135 - METERS AND GAGES - 230900 CSI 2004

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including the General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

SUMMARY
A. This Section includes meters and gages used in mechanical systems.

B. Related Sections: Division 15 piping Sections contain requirements that relate to
this Section.

1. Meters and gages furnished as part of factory-fabricated equipment are
specified as part of the equipment assembly in other Division 15 Sections.

SUBMITTALS

A. General: Submit the following according to the Conditions of the Contract and
Division 1 Specification Sections.

B. Product data for each type of meter, gage, and fitting specified. Include scale
range, ratings, and calibrated performance curves, certified where indicated.
Submit a meter and gage schedule showing manufacturer's figure number, scale
range, location, and accessories for each meter and gage.

C. Product certificates signed by manufacturers of meters and gages certifying
accuracies under specified operating conditions and compliance with specified
requirements.

D. Maintenance data to include in the "Operating and Maintenance Manuals"
specified in Division 1 Section "Project Closeout." Include data for the following:

1. Test plugs.

QUALITY ASSURANCE

A. Comply with applicable portions of American Society of Mechanical Engineers
(ASME) and Instrument Society of America (ISA) standards pertaining to
construction and installation of meters and gages.
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B. Design Criteria: The Drawings indicate types, sizes, capacities, ranges, profiles,
connections, and dimensional requirements of meters and gages and are based on
the specific manufacturer types and models indicated. Meters and gages having
equal performance characteristics by other manufacturers may be considered,
provided that deviations do not change the design concept or intended
performance as judged by the Architect. The burden of proof for equality of meters
and gages is on the proposer.

PART 2 - PRODUCTS
21 MANUFACTURERS

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

1. Liquid-in-Glass Thermometers:

Marsh Instrument Co.
Marshalltown Instruments, Inc.
H.O. Trerice Co.

Weiss Instruments, Inc.
Weksler Instruments Corp.

©o0TO

2. Direct-Mounting Filled-System Dial Thermometers:

Ashcroft Instrument Div. of Dresser Industries.
Marsh Instrument Co.

H.O. Trerice Co.

Weiss Instruments, Inc.

Weksler Instruments Corp.

©o0TO

3. Remote-Reading Filled-System Dial Thermometers:

AMETEK, U.S. Gauge Div.

Ashcroft by Dresser Industries, Instrument Div.
Marsh Instrument Co.

Tel-Tru Manufacturing Co., Inc.

H.O. Trerice Co.

Weiss Instruments, Inc.

Weksler Instruments Corp.

@0 Qo0op

4. Bimetal Dial Thermometers:

a. Ashcroft by Dresser Industries, Instrument Div.
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©ao o

@ -

Marsh Instrument Co.
Marshalltown Instruments, Inc.
Reotemp Instrument Corp.
Tel-Tru Manufacturing Co., Inc.

H.O. Trerice Co.
Weiss Instruments, Inc.
Weksler Instruments Corp.

5. Insertion Dial Thermometers:

~0 Qo0 TW®

Ashcroft by Dresser Industries, Instrument Div.
Reotemp Instrument Corp.

Tel-Tru Manufacturing Co., Inc.

H.O. Trerice Co.

Weiss Instruments, Inc.

Weksler Instruments Corp.

6. Pressure Gages:

S@moo0TD

AMETEK, U.S. Gauge Div.

Ashcroft by Dresser Industries, Instrument Div.
Marsh Instrument Co.

Marshalltown Instruments, Inc.

H.O. Trerice Co.

Weiss Instruments, Inc.

Weksler Instruments Corp.

WIKA Instruments Corp.

7. Test Plugs:

~P Qo0 TW®

Flow Design, Inc.

MG Piping Products Co.
Peterson Equipment Co., Inc.
Sisco Co., Spedco, Inc.

H.O. Trerice Co.

Watts Regulator Co.

2.2 THERMOMETERS, GENERAL

A. Scale Range: Temperature ranges for services listed as follows:

1. Chilled Water: 0 to 100 deg F, with 2-degree scale divisions (minus 18 to 38
deg C, with 1-degree scale divisions).

B. Accuracy: Plus or minus 1 percent of range span or plus or minus one scale
division to maximum of 1.5 percent of range span.

METERS AND GAGES
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2.3 LIQUID-IN-GLASS THERMOMETERS

A

B.

Description: ASTM E 1, liquid-in-glass thermometer.

Case: Die-cast and aluminum-finished in baked-epoxy enamel, glass front, spring
secured, 9 inches (230 mm) long.

Adjustable Joint: Finished to match case, 180-degree (3.1rad) adjustment in
vertical plane, 360-degree (6.3rad) adjustment in horizontal plane, with locking
device.

Tube: Red-reading, organic liquid-filled instead of mercury-filled, with magnifying
lens.

Scale: Satin-faced nonreflective aluminum with permanently etched markings.

Stem: Copper-plated, steel, aluminum, or brass for a separable socket of length to
suit installation.

24 DIRECT-MOUNTING FILLED-SYSTEM DIAL THERMOMETERS

A

B.

Description: Vapor-actuated universal-angle dial thermometer.

Case: Drawn steel or cast aluminum, with 4-1/2-inch (115mm) -diameter glass
lens.

Adjustable Joint: Finish to match case, 180-degree (3.1rad) adjustment in vertical
plane, 360-degree (6.3rad) adjustment in horizontal plane, with locking device.

Thermal Bulb: Copper with phosphor-bronze Bourdon pressure tube.
Movement: Brass, precision geared.

Scale: Progressive satin-faced nonreflective aluminum with permanently etched
markings.

Stem: Copper-plated steel, aluminum, or brass for a separable socket of length to
suit installation.

2.5 REMOTE-READING, FILLED-SYSTEM DIAL THERMOMETERS

A

B.

Description: Vapor-actuated remote-reading dial thermometer.

Case: Drawn steel or cast aluminum, with 4-1/2-inch (115mm) -diameter glass
lens.
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C.

D.

F.

Movement: Brass, precision geared.

Scale: Progressive satin-faced nonreflective aluminum with permanently etched
markings.

Tubing: Bronze double-braided armor-over-copper capillary of length to suit
installation.

Bulb: Copper with separable socket for liquids; averaging element for air.

2.6 BIMETAL DIAL THERMOMETERS

A

B.

Description: Direct-mounted universal-angle bimetal dial thermometer.
Case: Stainless steel with 5-inch (125mm) -diameter glass lens.

Adjustable Joint: Finish to match case, 180-degree (3.1rad) adjustment in vertical
plane, 360-degree (6.3rad) adjustment in horizontal plane, with locking device.

Element: Bimetal coil.
Scale: Satin-faced nonreflective-aluminum with permanently etched markings.

Stem: Stainless steel for separable socket, of length to suit installation.

2.7 INSERTION DIAL THERMOMETERS

A

B.

C.

D.

Description: Bimetal dial thermometer.
Dial: 1-inch (25mm) diameter.
Case: Stainless steel.

Stem: Dustproof and leakproof 1/8-inch (3mm) -diameter tapered-end stem with
nominal length of 5 inches (125 mm).

2.8 THERMOMETER WELLS

A

B.

Description: Brass or stainless-steel thermometer well.
Pressure Rating: Not less than piping system design pressure.
Stem Length: To extend 2 inches (50 mm) into fluid.

Stem Length: To extend to center of pipe.
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E.

F.

Extension for Insulated Piping: 2 inches (50 mm) nominal, but not less than
thickness of insulation.

Threaded Cap Nut: With chain permanently fastened to well and cap.

29 PRESSURE GAGES

2.10

2.11

A

Description: ASME B40.1, Grade A phosphor-bronze Bourdon-tube pressure
gage, with bottom connection.

Case: Drawn steel, brass, or aluminum with 4-1/2-inch (115mm) -diameter glass
lens.

Connector: Brass, 1/4-inch (8mm) NPS.

Scale: White-coated aluminum, with permanently etched markings.
Accuracy: Plus or minus 1 percent of range span.

Range: Conform to the following:

1. Fluids Under Pressure: 2 times operating pressure.

PRESSURE-GAGE ACCESSORIES

A. Syphons: 1/4-inch (8mm) straight coil of brass tubing with threads on each end.

B. Snubbers: 1/4-inch (8mm) brass bushing with corrosion-resistant porous-metal
disc of material suitable for system fluid and working pressure.

TEST PLUGS

A. Description: Nickel-plated brass-body test plug in 1/2-inch (15mm) fitting.

B. Body: Length as required to extend beyond insulation.

C. Pressure Rating: 500 psig (3450 kPa) minimum.

D. Core Inserts: 2 self-sealing valve types, suitable for inserting a 1/8-inch (3mm)
outside-diameter probe from a dial thermometer or pressure gage.

E. Core Material: According to the following for fluid and temperature range:

1. Air, Water, Oil, and Gas: 20 to 200 deg F (minus 7 to 93 deg C), neoprene
rubber.

2.  Air and Water: Minus 30 deg to 275 deg F (minus 35 to 136 deg C),
ethylene-propylene-diene-terpolymer (EPDM) rubber.
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F. Test-Plug Cap: Gasketed and threaded cap, with retention chain.

G. Test Kit: Provide test kit consisting of 1 pressure gage and gage adapter with
probe, 2 bimetal dial thermometers and a carrying case.

H. Pressure Gage and Thermometer Ranges: Approximately 2 times systems
operating conditions.

PART 3 - EXECUTION

3.1

3.2

3.3

34

METER AND GAGE APPLICATIONS

A. General: Where indicated, install meters and gages of types, sizes, capacities,
and with features indicated.

METER AND GAGE INSTALLATION, GENERAL

A. Install meters, gages, and accessories according to manufacturers' written
instructions for applications where used.

THERMOMETER INSTALLATION

A. Install thermometers and adjust vertical and tilted positions.

B. Install in the following locations and elsewhere as indicated:
1. Atinlet and outlet of each hydronic zone.
2. At inlet and outlet of each hydronic coil in air-handling units and built-up

central systems.

C. Remote-Reading Dial Thermometers: Install in control panels with tubing

connecting panel and thermometer bulb supported to prevent kinks. Use minimum

tubing length.

D. Thermometer Wells: Install in vertical position in piping tees where thermometers
are indicated.

1. Install wells with stem extending minimum of 2 inches (50 mm) into fluid.
2. Install wells with stem extending to center of pipe.
3.  Fill wells with oil or graphite and secure caps.

PRESSURE GAGE INSTALLATION

A. Install pressure gages in piping tee with pressure gage valve located on pipe at
most readable position.
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B. Installin the following locations and elsewhere as indicated:
1. At chilled water and condenser water inlets and outlets of hydronic coils.

C. Pressure Gage Needle Valves: Install in piping tee with snubber. Install syphon
instead of snubber for steam pressure gages.

3.5 TEST PLUG INSTALLATION

A. Install test plugs in piping tees where indicated, located on pipe at most readable
position. Secure cap.

END OF SECTION 15135
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SECTION 15145 - HANGERS AND SUPPORTS - 230529 CSI 2004

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

A. Drawing and general provisions of the Contract, including the General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

SUMMARY

A. This Section includes hangers and supports for mechanical systems piping and
equipment.

DEFINITIONS

A. Terminology used in this Section is defined in MSS SP-90.
PERFORMANCE REQUIREMENTS

A. Design seismic restraint hangers and supports, for piping and equipment.

B. Design and obtain approval from authority with jurisdiction over seismic restraint
hangers and supports for piping and equipment.

SUBMITTALS

A. General: Submit the following according to the Conditions of the Contract and
Division 1 Specification Sections.

B. Product data for each type of hanger and support.

C. Submit pipe hanger and support schedule showing manufacturer's Figure No.,
size, location, and features for each required pipe hanger and support.

D. Welder certificates signed by Contractor certifying that welders comply with
requirements specified under the "Quality Assurance" Article.

E. Shop drawings for each type of hanger and support, indicating dimensions,
weights, required clearances, and methods of component assembly.

QUALITY ASSURANCE

A. Qualify welding processes and welding operators according to AWS D1.1

HANGERS AND SUPPORTS 15145 -1



Manatee County
4™ and 5" Floor Hensley Wing WA# 32

"Structural Welding Code--Steel."

1. Certify that each welder has satisfactorily passed AWS qualification tests for
welding processes involved and, if pertinent, has undergone recertification.

Qualify welding processes and welding operators according to ASME "Boiler and
Pressure Vessel Code," Section IX, "Welding and Brazing Qualifications."

Listing and Labeling: Provide hangers and supports that are listed and labeled as
defined in NFPA 70, Article 100.

1. UL and FM Compliance: Hangers, supports, and components include listing
and labeling by UL and FM where used for fire protection piping systems.

2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing
Laboratory" (NRTL) as defined in OSHA Regulation 1910.7.

Licensed Operators: Use operators that are licensed by powder-operated tool
manufacturers to operate their tools and fasteners.

PART 2 - PRODUCTS

2.1  MANUFACTURED UNITS

A

Hangers, Supports, and Components: Factory-fabricated according to MSS
SP-58.

1.  Components include galvanized coatings where installed for piping and
equipment that will not have a field-applied finish.

2. Pipe attachments include nonmetallic coating for electrolytic protection where
attachments are in direct contact with copper tubing.

Thermal-Hanger Shield Inserts: 100-psi (690kPa) average compressive strength,
waterproofed calcium silicate, encased with sheet metal shield. Insert and shield
cover entire circumference of pipe and are of length indicated by manufacturer for
pipe size and thickness of insulation.

Powder-Actuated Drive-Pin  Fasteners: Powder-actuated-type, drive-pin
attachments with pull-out and shear capacities appropriate for supported loads and
building materials where used. Fasteners for fire protection systems include UL
listing and FM approval.

Mechanical-Anchor Fasteners: Insert-type attachments with pull-out and shear
capacities appropriate for supported loads and building materials where used.
Fasteners for fire protection systems include UL listing and FM approval.
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2.2 MISCELLANEOUS MATERIALS

A

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

Bolts and Nuts: ASME B18.10 or ASTM A 183, steel, hex-head, track bolts and
nuts.

Washers: ASTM F 844, steel, plain, flat washers.
Grout: ASTM C 1107, Grade B, nonshrink, nonmetallic.

1.  Characteristics include post-hardening, volume-adjusting, dry,
hydraulic-cement-type grout that is nonstaining, noncorrosive, nongaseous
and is recommended for both interior and exterior applications.

Design Mix: 5000-psi (34.5MPa), 28-day compressive strength.

Water: Potable.

Packaging: Premixed and factory-packaged.

PoN

PART 3 - EXECUTION

3.1 HANGER AND SUPPORT APPLICATIONS

A

Specific hanger requirements are specified in the Section specifying the equipment
and systems.

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

3.2 HANGER AND SUPPORT INSTALLATION

A

General: Comply with MSS SP-69 and SP-89. Install hangers, supports, clamps,
and attachments as required to properly support piping from building structure.

Arrange for grouping of parallel runs of horizontal piping supported together on
field-fabricated, heavy-duty trapeze hangers where possible.

Install supports with maximum spacings complying with MSS SP-69.
Where pipes of various sizes are supported together by trapeze hangers, space
hangers for smallest pipe size or install intermediate supports for smaller diameter

pipes as specified above for individual pipe hangers.

Install building attachments within concrete or to structural steel. Space
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attachments within maximum piping span length indicated in MSS SP-69. Install
additional attachments at concentrated loads, including valves, flanges, guides,
strainers, expansion joints, and at changes in direction of piping. Install concrete
inserts before concrete is placed; fasten insert to forms. Install reinforcing bars
through openings at top of inserts.

F. Install concrete inserts in new construction prior to placing concrete.

G. Install powder-actuated drive-pin fasteners 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. Do not use in lightweight concrete slabs or in concrete slabs
less than 4 inches (100 mm) thick.

H. Install mechanical-anchor fasteners in concrete after concrete is placed and
completely cured. Install according to fastener manufacturer's written instructions.
Do not use in lightweight concrete slabs or in concrete slabs less than 4 inches
(100 mm) thick.

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

J.  Heavy-Duty Steel Trapezes: Field-fabricate from ASTM A 36 steel shapes
selected for loads being supported. Weld steel according to AWS D-1.1.

K. Support fire protection systems piping independent of other piping.

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

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

N. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so
that maximum pipe deflections allowed by ASME B31.9 "Building Services Piping"
is not exceeded.

O. Insulated Piping: Comply with the following installation requirements.

1. Clamps: Attach clamps, including spacers (if any), to piping with clamps
projecting through insulation; do not exceed pipe stresses allowed by
ASME B31.9.

2. Saddles: Install protection saddles MSS Type 39 where insulation without
vapor barrier is indicated. Fill interior voids with segments of insulation that
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match adjoining pipe insulation.

3. Shields: Install MSS Type 40, protective shields on cold piping with vapor
barrier. Shields span an arc of 180 degrees (3.1 rad) and have dimensions in
inches (mm) not less than the following:

NPS (Inches) LENGTH (Inches) THICKNESS (Inches)
1/4 to 3-1/2 12 0.048
4 12 0.060
5and 6 18 0.060
8to 14 24 0.075

PIPE SIZE (mm) LENGTH (mm) THICKNESS (mm)
81090 300 1.22
100 300 1.52
125 and 150 450 1.52
200 to 350 600 1.91
4, Insert Material: Length at least as long as the protective shield.

5. Thermal-Hanger Shields: Install with insulation of same thickness as piping.
3.3 EQUIPMENT SUPPORTS

A. Fabricate structural steel stands to suspend equipment from structure above or
support equipment above floor.

B. Grouting: Place grout under supports for equipment, and make a smooth bearing
surface.

34 METAL FABRICATION
A.  Cut, drill, and fit miscellaneous metal fabrications for pipe and equipment supports.

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

C. Field Welding: Comply with AWS D1.1 procedures for manual shielded metal-arc
welding, appearance and quality of welds, methods used in correcting welding work,
and the following:

1. Use materials and methods that minimize distortion and develop strength and

corrosion resistance of base metals.
2. Obtain fusion without undercut or overlap.
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3.5

3.6

3. Remove welding flux immediately.
4, Finish welds at exposed connections so that no roughness shows after
finishing, and so that contours of welded surfaces match adjacent contours.

ADJUSTING

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

PAINTING

Touching Up: Clean field welds and abraded areas of shop paint and paint exposed
areas immediately after erection of 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 by brush or spray to provide a minimum dry film thickness of 2.0 mils
(0.05 mm).

Touching Up: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint on miscellaneous metal to match existing paint colors

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

END OF SECTION 15145
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SECTION 15170 - MOTORS -230513 CSI 2004

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

SUMMARY

A.  This Section includes basic requirements for motors. It includes motors that are
factory-installed as part of equipment and appliances as well as field-installed
motors.

QUALITY ASSURANCE

A.  Comply with NFPA 70, "National Electrical Code."

B.  NRTL Listing: Provide NRTL listed motors.
1. Term "Listed": As defined in "National Electrical Code," Article 100.
2. Listing Agency Qualifications: "Nationally Recognized Testing Laboratory"

(NRTL) as defined in OSHA Regulation 1910.7.
C. Comply with NEMA MG 1, "Motors and Generators."
D. Comply with UL 1004, "Motors, Electric."

E. Comply with Ashrae 90.1 and the Florida Energy Code standard for motor
efficiency.

PART 2 - PRODUCTS

2.1

MOTORS, GENERAL

A.  General: Requirements below apply to motors covered by this Section except as
otherwise indicated.

B. Motors 1/2 HP and Larger: Polyphase.
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C.

D.

Motors Smaller Than 1/2 HP: Single-phase.
Frequency Rating: 60 Hz.

Voltage Rating: Determined by voltage of circuit to which motor is connected for
the following motor voltage ratings (utilization voltages):

120 V Circuit: 115V - motor rating.
208 V Circuit: 200 V - motor rating.
240 V Circuit: 230 V - motor rating.
480 V Circuit: 460 V - motor rating.

PN~

Service factors indicated for motors are minimum values and apply at frequency
and utilization voltage at which motor is connected. Provide motors which will not
operate in service factor range when supply voltage is within 10 percent of motor
voltage rating.

Capacity: Sufficient to start and operate connected loads at designated speeds
in indicated environment, and with indicated operating sequence, without
exceeding nameplate ratings. Provide motors rated for continuous duty at 100
percent of rated capacity.

Temperature Rise: Based on 40 deg C ambient except as otherwise indicated.

Enclosure: Open dripproof, TEFC for exterior motors .

22 POLYPHASE MOTORS

A

MOTORS

General: Squirrel-cage induction-type conforming to the following requirements
except as otherwise indicated.

NEMA Design Letter Designation: "B."
Multi-Speed Motors: Separate winding for each speed.

Energy Efficient Motors: Nominal efficiency equal to or greater than that stated in
Ashrae 90.1 -2010 for that type and rating of motor.

Variable Speed Motors for Use With Solid-State Drives: Energy efficient,
squirrel-cage induction, design B units with ratings, characteristics, and features
coordinated with and approved by drive manufacturer.

Internal Thermal Overload Protection For Motors: For motors so indicated,

protection automatically opens control circuit arranged for external connection.
Protection operates when winding temperature exceeds safe value calibrated to
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the temperature rating of the motor insulation.

Bearings: Double-shielded, prelubricated ball bearings suitable for radial and
thrust loading of the application.

Rugged Duty Motors: Totally enclosed with 1.25 minimum service factor.
Provide motors with regreasable bearings and equipped with capped relief vents.
Insulate windings with nonhygroscopic material. External finish shall be
chemical resistant paint over corrosion resistant primer. Provide integral
condensate drains.

Motors for Reduced Inrush Starting: Coordinate with indicated reduced inrush
controller type and with characteristics of driven equipment load. Provide
required wiring leads in motor terminal box to suit control method.

2.3  SINGLE-PHASE MOTORS

A

B.

General: Conform to the following requirements except as otherwise indicated.

Energy Efficient Motors: One of the following types as selected to suit the
starting torque and other requirements of the specific motor application.

Permanent Split Capacitor.
Split-Phase Start, Capacitor-Run.
Capacitor-Start, Capacitor-Run.
Nema Premium Efficient

PN~

Shaded-Pole Motors: Use only for motors smaller than 1/20 hp.

Internal Thermal Overload Protection for Motors: For motors so indicated,
protection automatically opens the power supply circuit to the motor, or a control
circuit arranged for external connection. Protection operates when winding
temperature exceeds a safe value calibrated to the temperature rating of the
motor insulation.  Provide device that automatically resets when motor
temperature returns to normal range except as otherwise indicated.

Bearings, belt connected motors and other motors with high radial forces on
motor shaft shall be ball bearing type. Sealed, prelubricated sleeve bearings
may be used for other single phase motors.

Refer to schedules for motors in air streams rated for smoke and heat use with
shields and extended lubricant lines.

PART 3 - EXECUTION

MOTORS
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3.1 INSTALLATION

A

B.

General: The following requirements apply to field-installed motors.

Install motors in accordance with manufacturer's published instructions and the
following:

1. Direct Connected Motors: Mount securely in accurate alignment.
Belt Drive Motors: Use adjustable motor mounting bases. Align pulleys
and install belts. Use belts identified by the manufacturer and tension belts
in accordance with manufacturer recommendations.

3.2 COMMISSIONING

A

Check operating motors, both factory and field-installed, for unusual conditions
during normal operation. Coordinate with the commissioning of the equipment
for which the motor is a part.

Report unusual conditions.

Correct deficiencies of field-installed units including sheave and bearing
changes.

END OF SECTION 15170

MOTORS
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SECTION 15250 - MECHANICAL INSULATION -230700 CSI 2004

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this
Section.

SUMMARY

A.  This Section includes pipe, duct, and equipment insulation.

B. Related Sections: The following sections contain requirements that relate to this
section:

1. Division 15 Section "Supports and Anchors" for pipe insulation shields and
protection saddles.
2. Division 15 Section "Metal Ductwork" for duct lining.
DEFINITIONS

A.  Hot Surfaces: Normal operating temperatures of 100 deg F or higher.

B. Dual-Temperature Surfaces: Normal operating temperatures that vary from hot
to cold.

C. Cold Surfaces: Normal operating temperatures less than 75 deg F.

D. Thermal Resistivity: "r-values" represent the reciprocal of thermal conductivity
(k-value). Thermal conductivity is the rate of heat flow through a homogenous
material exactly 1 inch thick. Thermal resistivities are expressed by the
temperature difference in degrees F between two exposed faces required to
cause one Btu to flow through one square foot of material, in one hour, at a
given mean temperature.

E. Density: Is expressed in Ib/sq.ft.

SUBMITTALS

A.  General: Submit the following in accordance with Conditions of Contract and
Division 1 Specification Sections.
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B. Product data for each type of mechanical insulation identifying k-value,
thickness, and accessories.

C. Samples of each type of insulation and jacket. Identify each sample describing
product and intended use. Submit the following sizes of sample materials:

1. Board and Block Insulation: 12-inch square section.
2. Pre-Formed Pipe Insulation: 12 inches long, 2-inch NPS.

D. Material certificates, signed by the manufacturer, certifying that materials comply
with specified requirements where laboratory test reports cannot be obtained.

E. Material test reports prepared by a qualified independent testing laboratory.
Certify insulation meets specified requirements.
1.5 QUALITY ASSURANCE
A.  Fire Performance Characteristics: Conform to the following characteristics for
insulation including facings, cements, and adhesives, when tested according to
ASTM E 84, by UL or other testing or inspecting organization acceptable to the
authority having jurisdiction. Label insulation with appropriate markings of
testing laboratory.
1. Interior Insulation: Flame spread rating of 25 or less and a smoke
developed rating of 50 or less.
2. Exterior Insulation: Flame spread rating of 75 or less and a smoke
developed rating of 150 or less.

1.6 SEQUENCING AND SCHEDULING

A.  Schedule insulation application after testing of piping and duct systems.

PART 2 - PRODUCTS
2.1 MANUFACTURERS
A. Available Manufacturers: Subject to compliance with requirements,

manufacturers offering products that may be incorporated in the Work include,
but are not limited to, the following:
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1. Glass Fiber:

CertainTeed Corporation.

Knauf Fiberglass GmbH.

Manville.

Owens-Corning Fiberglas Corporation.
USG Interiors, Inc. - Thermafiber Division.

©o0TO

2. Cellular Glass:

a. Pittsburg Corning Corporation.
3. Flexible Elastomeric Cellular:
Armstrong World Industries, Inc.
Halstead Industrial Products.

IMCOA.
Rubatex Corporation.

coow

22 GLASS FIBER

A

B.

Material: Inorganic glass fibers, bonded with a thermosetting resin.

Jacket: All-purpose, factory-applied, laminated glass-fiber-reinforced,
flame-retardant kraft paper and aluminum foil having self-sealing lap.

Board: ASTM C 612, Class 2, semi-rigid jacketed board.

1. Thermal Conductivity: 0.26 average maximum, at 75 deg F mean
temperature.

2. Density: 12 pcf average maximum.

Blanket: ASTM C 553, Type Il, Class F-1, jacketed flexible blankets.

1. Thermal Conductivity: 0.32 average maximum, at 75 deg F mean
temperature.

Preformed Pipe Insulation: ASTM C 547, Class 1, rigid pipe insulation, jacketed.
1. Thermal Conductivity: 0.26 average maximum at 75 degF mean
temperature.

2. Density: 10 average maximum.

Adhesive: Produced under the UL Classification and Follow-up service.
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23

24

25

1. Type: Non-flammable, solvent-based.
2. Service Temperature Range: Minus 20 to 180 deg F.

G. Vapor Barrier Coating:  Waterproof coating recommended by insulation
manufacturer for outside service.
CELLULAR GLASS
A. Material: Inorganic, foamed or cellulated glass, annealed, rigid, hermetically
sealed cells, incombustible.
B. Facing: ASTM C 921, Type 1, factory-applied, laminated foil, flame-retardant,
vinyl facing.
C. Form: The following as indicated:
1. Blocks: ASTM C 552, Type I
2. Boards: ASTM C 552, Type V.
3. Preformed Pipe: ASTM C 552, Type Il, Class 2 (jacketed).
4. Special Shapes: ASTM C 552, Type lll, in shapes and thicknesses as
indicated.
D.  Thermal Conductivity: 0.38 average maximum at 75 deg F mean temperature.
E.  Minimum Density: 7 pcf.
F.  Maximum Density: 9.5 pcf.

FLEXIBLE ELASTOMERIC CELLULAR

A

Material:  Flexible expanded closed-cell structure with smooth skin on both
sides.

1. Tubular Materials: ASTM C 534, Type I.
2. Sheet Materials: ASTM C 534, Type Il

Thermal Conductivity: 0.30 average maximum at 75 deg F.

Coating: Water based latex enamel coating recommended by insulation
manufacturer.

INSULATING CEMENTS

A

Mineral Fiber: ASTM C 195.
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B.

C.

1. Thermal Conductivity: 1.0 average maximum at 500 deg F mean
temperature.
2. Compressive Strength: 10 psi at 5 percent deformation.

Expanded or Exfoliated Vermiculite: ASTM C 196.

1. Thermal Conductivity: 1.10 average maximum at 500 deg F mean
temperature.
2. Compressive Strength: 5 psi at 5 percent deformation.

Mineral Fiber, Hydraulic-Setting Insulating and Finishing Cement: ASTM C 449.
1. Thermal Conductivity: 1.2 average maximum at 400 deg F mean

temperature.
2. Compressive Strength: 100 psi at 5 percent deformation.

26 ADHESIVES

A

Flexible Elastomeric Cellular Insulation Adhesive: Solvent-based, contact
adhesive recommended by insulation manufacturer.

Lagging Adhesive: MIL-A-3316C, non-flammable adhesive in the following
Classes and Grades:

1. Class 1, Grade A for bonding glass cloth and tape to unfaced glass fiber
insulation, sealing edges of glass fiber insulation, and bonding lagging
cloth to unfaced glass fiber insulation.

2. Class 2, Grade A for bonding glass fiber insulation to metal surfaces.

2.7 JACKETS

A

B.

General: ASTM C 921, Type 1, except as otherwise indicated.

Foil and Paper Jacket: Laminated glass-fiber-reinforced, flame-retardant kraft
paper and aluminum foil.

1. Water Vapor Permeance: 0.02 perm maximum, when tested according to
ASTM E 96.

2. Puncture Resistance: 50 beach units minimum, when tested according to
ASTM D 781.

Aluminum Jacket: ASTM B 209, 3003 Alloy, H-14 temper, factory cut and rolled
to indicated sizes.
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2.8  ACCESSORIES AND ATTACHMENTS

A. Glass Cloth and Tape: Woven glass fiber fabrics, plain weave, presized a
minimum of 8 ounces per sq. yd.

1. Tape Width: 4 inches.
2. Cloth Standard: MIL-C-20079H, Type |.
3.  Tape Standard: MIL-C-20079H, Type II.

B. Bands: 3/4-inch wide, in one of the following materials compatible with jacket:

Stainless Steel: Type 304, 0.020 inch thick.
Galvanized Steel: 0.005 inch thick.
Aluminum: 0.007 inch thick.

Brass: 0.01 inch thick.

Nickel-Copper Alloy: 0.005 inch thick.

aorwN =

C. Wire: 14-gage nickel copper alloy, 16-gage, soft-annealed stainless steel, or
16-gage, soft-annealed galvanized steel.

D. Corner Angles: 28-gage, 1-inch by 1-inch aluminum, adhered to 2-inch by 2-inch
kraft paper.

E.  Anchor Pins: Capable of supporting 20 pounds each. Provide anchor pins and
speed washers of sizes and diameters as recommended by the manufacturer for
insulation type and thickness.

2.9 SEALING COMPOUNDS

A.  Vapor Barrier Compound: Water-based, fire-resistive composition.

1. Water Vapor Permeance: 0.08 perm maximum.
2. Temperature Range: Minus 20 to 180 deg F.

B. Weatherproof Sealant: Flexible-elastomer-based, vapor-barrier sealant
designed to seal metal joints.

1. Water Vapor Permeance: 0.02 perm maximum.
2. Temperature Range: Minus 50 to 250 deg F.
3. Color: Aluminum.

PART 3 - EXECUTION
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3.1

3.2

PREPARATION

A

Surface Preparation: Clean, dry, and remove foreign materials such as rust,
scale, and dirt.

Mix insulating cements with clean potable water. Mix insulating cements
contacting stainless-steel surfaces with demineralized water.

1. Follow cement manufacturer's printed instructions for mixing and portions.

INSTALLATION, GENERAL

A

Refer to schedules at the end of this Section for materials, forms, jackets, and
thicknesses required for each mechanical system.

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

Install vapor barriers on insulated pipes, ducts, and equipment having surface
operating temperatures below 60 deg F.

Apply insulation material, accessories, and finishes according to the
manufacturer's printed instructions.

Install insulation with smooth, straight, and even surfaces.

Seal joints and seams to maintain vapor barrier on insulation requiring a vapor
barrier.

Seal penetrations for hangers, supports, anchors, and other projections in
insulation requiring a vapor barrier.

Seal Ends: Except for flexible elastomeric insulation, taper ends at 45 degree
angle and seal with lagging adhesive. Cut ends of flexible elastomeric cellular
insulation square and seal with adhesive.

Apply adhesives and coatings at manufacturer's recommended
coverage-per-gallon rate.

Keep insulation materials dry during application and finishing.

Items Not Insulated: Unless otherwise indicated do not apply insulation to the
following systems, materials, and equipment:

1. Fibrous glass ducts.
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10. Fire p

Metal ducts with duct liner.

Factory-insulated flexible ducts.

Factory-insulated plenums, casings, terminal boxes, and filter boxes and
sections.

Flexible connectors for ducts and pipes.

Vibration control devices.

Testing laboratory labels and stamps.

Nameplates and data plates.

Access panels and doors in air distribution systems.

rotection piping systems.

11. Sanitary drainage and vent piping.

3.3 PIPE INSULATION INSTALLATION, GENERAL

A

B.

Tightly butt longitudinal seams and end joints. Bond with adhesive.

Stagger joints on double layers of insulation.

Apply

insulation continuously over fittings, valves, and specialties, except as

otherwise indicated.

Apply
Apply
1.

insulation with a minimum number of joints.
insulation with integral jackets as follows:

Pull jacket tight and smooth.

Cover circumferential joints with butt strips, at least 3-inches wide, and of
same material as insulation jacket. Secure with adhesive and outward
clinching staples along both edges of butt strip and space 4 inches on
center.

Longitudinal Seams: Overlap seams at least 1-1/2 inches. Apply
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 4 inches on center.

a. Exception: Do not staple longitudinal laps on insulation applied to
piping systems with surface temperatures at or below 35 deg F.

Vapor Barrier Coatings: Where vapor barriers are indicated, apply on
seams and joints, over staples, and at ends butt to flanges, unions, valves,
and fittings.

At penetrations in jackets for thermometers and pressure gages, fill and
seal voids with vapor barrier coating.

Repair damaged insulation jackets, except metal jackets, by applying
jacket material around damaged jacket. Adhere, staple, and seal. Extend
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patch at least 2 inches in both directions beyond damaged insulation
jacket and around the entire circumference of the pipe.

F. Roof Penetrations: Apply insulation for interior applications to a point even with
the top of the roof flashing. Seal with vapor barrier coating. Apply insulation for
exterior applications butted tightly to interior insulation ends. Extend metal jacket
for exterior insulation outside roof flashing at least 2 inches below top of roof
flashing. Seal metal jacket to roof flashing with vapor barrier coating.

G. Interior Walls and Partitions Penetrations: Apply insulation continuously through
walls and partitions, except fire-rated walls and partitions. Apply an aluminum
jacket with factory-applied moisture barrier over insulation. Extend 2 inches from
both surfaces of wall or partition. Secure aluminum jacket with metal bands at
both ends. Seal ends of jacket with vapor barrier coating. Seal around
penetration with joint sealer. Refer to Division 7 Section "Joint Sealants."

H. Fire-Rated Walls and Partitions Penetrations: Terminate insulation at
penetrations through fire-rated walls and partitions. Seal insulation ends with
vapor barrier coating. Seal around penetration with firestopping or fire-resistant
joint sealer. Refer to plans for firestopping.

l. Floor Penetrations: Terminate insulation underside of floor assembly and at floor
support at top of floor.

J. Flanges, Fittings, and Valves - Interior Exposed and Concealed: Coat pipe
insulation ends with vapor barrier coating. Apply premolded, precut, or
field-fabricated segments of insulation around flanges, unions, valves, and
fittings. Make joints tight. Bond with adhesive.

1. Use same material and thickness as adjacent pipe insulation.
Overlap nesting insulation by 2 inches or 1-pipe diameter, which ever is
greater.

3. Apply materials with adhesive, fill voids with mineral fiber insulating
cement. Secure with wire or tape.

4. Insulate elbows and tees smaller than 3-inches pipe size with premolded
insulation.
5. Insulate elbows and tees 3 inches and larger with premolded insulation or

insulation material segments. Use at least 3 segments for each elbow.

6. Cover insulation, except for metal jacketed insulation, with PVC fitting
covers and seal circumferential joints with butt strips.

7. Cover insulation, except for metal jacketed insulation, with 2 layers of
lagging adhesive to a minimum thickness of 1/16 inch. Install glass cloth
between layers. Overlap adjacent insulation by 2 inches in both directions
from joint with glass cloth and lagging adhesive.

K. Hangers and Anchors: Apply insulation continuously through hangers and
around anchor attachments. Install saddles, shields, and inserts as specified in
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Division 15 Section "Supports and Anchors." For cold surface piping, extend
insulation on anchor legs a minimum of 12 inches and taper and seal insulation
ends.

1. Inserts and Shields: Cover hanger inserts and shields with jacket material
matching adjacent pipe insulation.

34 GLASS FIBER PIPE INSULATION INSTALLATION

A

B.

C.

Bond insulation to pipe with lagging adhesive.
Seal exposed ends with lagging adhesive.

Seal seams and joints with vapor barrier compound.

3.5 CELLULAR GLASS PIPE INSULATION INSTALLATION

A

Cellular Glass Insulation: Join sections of cellular glass insulation with vapor
barrier compound.  Secure insulation with manufacturer's recommended
adhesive. Seal joints with manufacturer's recommended joint sealer.

2. Multiple Layer Installations: Stagger joints of multilayer installations.
Secure inner layer with glass fiber reinforced tape. Secure outer layers
with 2 metal bands for each insulation section.

Finishing: Apply manufacturer's recommended weather barrier mastic.
Finishing: Apply metal jacket over manufacturer's recommended vapor
barrier mastic.

B w

3.6 FLEXIBLE ELASTOMERIC CELLULAR PIPE INSULATION INSTALLATION

A

Slip insulation on the pipe before making connections wherever possible. Seal
joints with adhesive. Where the slip-on technique is not possible, cut one side
longitudinally and apply to the pipe. Seal seams and joints with adhesive.

Valves, Fittings, and Flanges: Cut insulation segments from pipe or sheet
insulation. Bond to valve, fitting, and flange and seal joints with adhesive.

1. Miter cut materials to cover soldered elbows and tees.
Fabricate sleeve fitting covers from flexible elastomeric cellular insulation
for screwed valves, fittings, and specialties. Miter cut materials. Overlap
adjoining pipe insulation.
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3.7

3.8

3.9

EQUIPMENT INSULATION INSTALLATION, GENERAL

A

Install board and block materials with a minimum dimension of 12 inches and a
maximum dimension of 48 inches.

Groove and score insulation materials as required to fit as closely as possible to
the equipment and to fit contours of equipment. Stagger end joints.

Insulation Thicknesses Greater than 2 Inches: Install insulation in multiple layers
with staggered joints.

Bevel insulation edges for cylindrical surfaces for tight joint.

Secure sections of insulation in place with wire or bands spaced at 9-inch
centers, except for flexible elastomeric cellular insulation.

Protect exposed corners with corner angles under wires and bands.

Manholes, Handholes, and Information Plates: Bevel and seal insulation ends
around manholes, handholes, ASME stamps, and nameplates.

Removable Insulation: Install insulation on components that require periodic
inspecting, cleaning, and repairing for easy removal and replacement without
damage to adjacent insulation.

Finishing: Except for flexible elastomeric cellular insulation, apply 2 coats of
vapor barrier compound to a minimum thickness of 1/16 inch. Install a layer of
glass cloth embedded between layers.

GLASS FIBER EQUIPMENT INSULATION INSTALLATION

A

B.

Secure insulation with anchor pins and speed washers.

Space anchors at maximum intervals of 18 inches in both directions and not
more than 3 inches from edges and joints.

Apply a smoothing coat of insulating and finishing cement to finished insulation.

CELLULAR GLASS EQUIPMENT INSULATION INSTALLATION

A

B.

Join sections of insulation with vapor barrier compound.

Secure insulation with manufacturer's recommended adhesive. Seal joints with
manufacturer's recommended joint sealer.
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C. Secure inner layer of multiple layer installations with glass fiber reinforced tape.
Secure outer layers with 2 metal bands for each insulation section.

3.10 FLEXIBLE ELASTOMERIC CELLULAR EQUIPMENT INSULATION INSTALLATION
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