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SECTION 15121

PIPING EXPANSION COMPENSATION

1.00 GENERAL

1.01 PRINCIPAL WORK IN THIS SECTION

A. Flexible pipe connectors.

B. Expansion joints and compensators.

C. Pipe loops, offsets, and swing joints.

1.02 quality assurance

1.03 SUBMITTALS

A. Product Data:

1. Flexible Pipe Connectors:  Catalog cuts indicating maximum temperature and pressure rating.

2. Expansion Joints:  Catalog cuts indicating maximum temperature and pressure rating, and maximum expansion compensation.

B. Design Data:  Provide selection calculations.

1.04 GUARANTEES

1.05 PERFORMANCE REQUIREMENTS

A. Provide structural work and equipment required to control expansion and contraction of piping.  Verify by calculation that anchors, guides, and expansion joints provided, adequately protect system.

B. Expansion Calculations:

1. Installation Temperature:  [50] [____] deg. F.

2. Steam:  [____] deg. F. ([____] psig).

3. Steam Condensate:  220 deg. F.

4. Hot Water Heating:  210 deg. F.

5. Domestic Hot Water:  140 deg. F.

6. Safety Factory:  30%.

7. Use above data unless otherwise noted on drawings.

1.06 OPERATION AND MAINTENANCE DATA

A. Maintenance Data:  Include adjustment instructions.

1.07 QUALIFICATIONS

A. Design expansion compensating system under direct supervision of a Professional Engineer experienced in design of this work and licensed [at the place where the project is located] [in the State of [____________]].

1.08 DELIVERY, STORAGE, AND HANDLING

A. Accept expansion joints on site in factory packing with shipping bars and positioning devices intact.  Inspect for damage.

2.00 PRODUCTS

2.01 MANUFACTURERS

NOTE:
USE MANUFACTURERS LISTED IN THE FOLLOWING LIST:

A. Flexible Pipe Connectors ‑ Hose Type:

1. Mason Industries, Inc.

2. Garlock.

3. Vibration Eliminator Co.

4. Vibration Mountings and Controls Inc.

B. Expansion Joints ‑ Bellows Type, Metal:

1. Pathway Bellows, Inc.

2. Yuba Industries, Adsco Div.

3. Flexonics Division, V.O.P.

4. U.S. Flexible Metallic Tubing Co.

5. Zallea Bros., Inc.

C. Expansion Joints ‑ Bellows Type, Non‑Metallic:

1. Garlock, Inc.

2. Mason Industries, Inc.

3. Resist  Flex.

D. Grooved End Expansion Joints:

1. Gustin‑Bacon Division, Aeroquip Corp.

2. Certain‑Teed Products Corp.

3. Victaulic Company of America.

E. Expansion Joints ‑ Packed Type:

1. Advanced Thermal Systems, Inc.

2. YUBA Industries, Adsco Division.

3. Yarway Corp.

F. Ball Joints:

1. Barco, Aeroquip Corp.

G. Pipe Alignment Guides and Anchors:

1. Flexonics Division, V.O.P.

2. U.S. Flexible Metallic Tubing Co.

NOTE:
MAKE SURE THAT REQUIREMENTS INCLUDED IN 2.02 THROUGH THE END OF PART 2 DO NOT CONFLICT WITH MANUFACTURERS AND PRODUCTS SPECIFIED.

2.02 FLEXIBLE PIPE CONNECTORS ‑ HOSE TYPE

A. Flexible butyl hose, Type "FC‑1":

1. Hand built hose with integral molded fittings.

2. Complete with malleable backup rings.

3. Internally reinforced to prevent elongation.

4. Suitable for operating temperatures and pressures with 4:1 minimum safety factor.

5. Complete with elongation control assembly and installation hardware.

NOTE:
VERIFY THAT LENGTH IS SHOWN ON DRAWINGS.

6. Length as shown on drawings.

7. Similar to Mason Type BR.

B. Flexible stainless hose, Type "FC‑2":

1. Braided flexible metal hose.

2. 2 in. pipe size and smaller with male steel nipple fittings.

3. 2‑1/2 in. and larger pipe size with fixed steel flanges.

4. Suitable for operating temperatures and pressures with 4:1 minimum safety factor.

NOTE:
VERIFY THAT LENGTH IS SHOWN ON DRAWINGS.

5. Length as shown on drawings.

6. Similar to Mason Type BBS.

NOTE:
INDICATE ON DRAWINGS EXPANSION AND LATERAL REQUIREMENTS IN A SCHEDULE AND INCLUDE PRESSURE AND TEMPERATURE OF SERVICE.  NOTE ALSO SINGLE OR DOUBLE END SPECIFIED HEREIN.  DO NOT USE PACKED TYPE FOR EXHAUST GAS APPLICATIONS.  ACCESS DOORS MUST BE PROVIDED FOR ALL EXPANSION JOINTS IN CONCEALED AREAS.  SPECIFY PACKED TYPE WHERE HIGHER SERVICE TEMPERATURES ARE ENCOUNTERED.  ALTHOUGH MORE EXPENSIVE, IT HAS A LONGER SERVICE LIFE IN GENERAL THAN THE BELLOWS TYPE AND IS NOT SUBJECT TO SUDDEN RUPTURE, BUT REQUIRES MAINTENANCE SERVICING (PERIODIC REPACKING AND LUBRICATION).  FOR SERVICE LIMITATIONS OF EACH TYPE REFER TO MANUFACTURER'S CATALOGS.  ALL MECHANICAL JOINTS REQUIRE PROPER GUIDING.

2.03 EXPANSION JOINTS‑PACKLESS TYPE

A. Suitable for pressure and service.

B. Steel piping to 2‑1/2 in.:

1. Stainless steel bellows.

2. Flanged or union ends.

3. Internally guided.

4. Anti‑torque device.

5. Similar to Flexonics Model H Compensator.

C. Steel piping 3 in. and larger:

NOTE:
OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS.

1. Single end, or double end, as noted.

2. Self‑equalizing with reinforcing rings.

3. Internal sleeve.

4. Flanged ends.

5. Limit stops.

6. Corrugated expansion element:

a. Hydraulically formed.

b. Stainless steel.

7. Similar to Flexonics CSF.

D. Copper piping up to 3 in.:

1. All bronze type with:

a. Two‑ply bronze bellows.

b. Anti‑torque device limit stops.

c. Internal guides.

d. Solder joint end.

2. Suitable for minimum:

a. 125 psi WSP and 400 deg. F.

b. 200 psi WOG and 250 deg. F.

3. Similar to Flexonics Model HB Compensator.

NOTE:
COORDINATE WITH PLUMBING DEPARTMENT.  USE ONLY FOR LOW PRESSURE.

E. Copper or Steel piping:  (2 in. and under)

1. Low pressure compensators.

2. Two‑ply bronze bellows.

3. Suitable for minimum:

a. 50 psi pressure.

b. 250 deg. F.

c. Maximum 1/2 in. expansion.

4. Similar to Flexonics Model L.

NOTE:
FILL IN REQUIRED PRESSURE/TEMPERATURES.

F. Non‑Metallic Compensators, 2 in. and over:

1. Spool type expansion, flexible connector.

2. With tapped steel flanges, (teflon) (neoprene and nylon) body.

3. Suitable for minimum  (**          ) psi working pressure and (**        ) deg. F.

4. Similar to Garlock Garflex Style 8100.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

G. Grooved End Expansion Joints:

1. Equivalent to steel piping joints specified above.

2. Similar to Victaulic Style 150.

3. Not acceptable for steam piping.

2.04 EXPANSION JOINTS ‑ PACKED TYPE

A. Single or double slip, with anchor base except as noted.

B. Internal and external guides integral with stuffing box:

1. Wrought steel.

2. Chromium plating applied directly to polished steel surface.

C. Flanged ends, except as noted.

D. Limit stops, capable of holding against full internal thrust.

E. Packing:

1. Self‑lubricating asbestos-free graphite packing, which can be injected under full line pressure.

2. Contained by minimum of 3 teflon ‑ rings at each side.

F. Joints body:

1. Weldable quality carbon steel, ASTM A‑53, Grade "B" seamless pipe.

G. Slip requirements:

1. ASTM A‑53 Grade "B" seamless pipe:


Nominal Pipe Size


Schedule No.

Up to & including 12 in.

Sch. 80


16 through 24 in.


Sch. 60

2. Wall thickness after machining not reduced more than 1/8 in.

3. Double layer of chrome plating with minimum thickness 0.001 inch each after buffing:

a. First crack‑free hard chrome.

b. Second standard hard chrome.

H. Welded steel packing cylinder within internal acme thread and male threaded plunger:

1. Cylinder welded directly to stuffing box.

2. Minimum number of packing cylinders as follows:


Expansion

Number of


Joint Size

Packing Cylinders

1‑1/2 through 4 in.
   1


5 & 6 in.

   3


8 & 10 in.

   4


12 & 14 in.

   5


16 & 18 in.

   6


20 & 24 in.

   8

I. Pressure ratings:

1. High pressure steam, high pressure condensate, high temperature water:

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

OPTION 1

a. 150 lb.

OPTION 2

b. 300 lb.

OPTION 3

c. 400 lb.

2. Pumped condensate return:

a. 150 lb.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:

J. Welding in accordance with Section IX of ASME Boiler and Pressure Vessel Code.

K. Welds for 300 lb. and 400 lb. joints subjected to complete radiographic examination:

1. No liquid or sys penetrant indication acceptable.

2. Examination per requirements of Section V of ASME Boiler and Pressure Vessel Code.

L. Similar  to:

1. Advanced Thermal Systems, Inc.  Thermal Pak ‑ Type TP2.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.

2.05 BALL JOINTS

A. Connections:

1. 2 in. and smaller ‑ threaded.

2. 2‑1/2 in. and larger ‑ weld end or flanged.

B. Body:  steel, 250 psi suitable to 525oF service temperature.

C. Capable of 360o rotation and minimum of 15o angular flexing movement.

D. Joints for normal underground service shall be malleable steel, with chromium plated ball end.

E. Joints for highly corrosive under ground service shall be malleable steel socket end and stainless steel ball end.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  REVIEW APPLICATION WITH MANUFACTURER'S REPRESENTATIVE & EDIT FOR SPECIAL APPLICATION.

F. Similar to:

1. Barco standard series, threaded.

2. Barco Type N, welded.

2.06 PIPE ALIGNMENT GUIDES AND ANCHORS

A. Construction:

1. Steel spider fastened to pipe.

2. Steel sleeve secured to structure.

3. Factory fabricated assembly.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  IF SEISMIC BRACING IS NOT REQUIRED FOR THIS PROJECT, DELETE THE FOLLOWING ITEM.

B. Select guides and anchors to be capable of serving as seismic braces if required:

1. See Section 15220:  SEISMIC BRACING

C. Similar to Flexonics.

3.00 EXECUTION

3.01 PROVISIONS FOR EXPANSION

A. Install piping to permit free expansion and contraction without damaging piping or construction.

B. Provide offsets, expansion loops, anchors, guides and supports to permit expansion, within stress limits of ANSI Code for Pressure Piping for temperature ranges specified.

C. Where pipe loops or changes in direction of piping cannot be employed to absorb expansion and contraction, provide mechanical expansion joints.

D. Flexible pipe connections and expansion joints suitable to connect the adjoining piping:

1. As specified for pipe units.

2. Use line sized units.

E. Rigidly anchor pipe to building structure.

F. Provide pipe guides so that movement takes place along axis of pipe only.

G. Use swing or swivel joints for connections as specified in other Sections for piping.

H. Branch connections to terminal heat transfer units shall have strain on when cold, off when hot.

I. Make riser offsets in manner to avoid pocket forming due to expansion.

J. Loops, bends, offsets:

1. As indicated.

2. If additional required, because of job required relocation of piping and equipment, design as follows.

NOTE:
IF NO DESIGN DETAILS ARE INDICATED, ADD:

a. Use spring type loop, U‑bend, offset U‑bend, L‑bend, or Z-bend.

b. Corner radii five to six times pipe diameters.

c. Join bends only by welding.

d. Submit design details for approval before fabrication.

3. Loops with ball type joints may be used in lieu of rigid elbows.

a. Submit design details for approval.

b. Base expansion calculations on temperatures listed under performance requirements.

K. Cold Spring:

1. Steam piping 100 psi and over:

a. Piping up to 1‑1/2 in.:  cold‑sprung 100% of expansion.

2. Piping 2 in. and larger:  cold‑sprung 50% of expansion.

3.02 EXPANSION JOINTS

A. Follow manufacturer's published installation directions.

B. Provide anchors and alignment guides as indicated and as specified herein.

C. Align expansion joints carefully with alignment guides and supports.  Follow joint manufacturer's published instructions.

D. Exercise care in cutting pipe for final connection to expansion joint.

1. Set slip‑sleeve in proper position of traverse for cold condition.

E. Where expansion joints are in concealed locations, provide access doors of size to permit inspection, servicing and replacement, as approved.

3.03 ANCHORS AND GUIDES

A. Provide anchors for controlling direction and extent of pipe expansion as required or as shown.

1. Details of anchor design, manner of fastening to pipe and to building structural members or to independent concrete block are indicated on drawings.

NOTE:
IN CASE DETAILS ARE NOT ON DRAWINGS, DESCRIBE HERE TYPE OF ANCHORS WANTED, GIVE MINIMUM DIMENSIONS OF STEEL STRAPS TO BE WELDED TO PIPE AND METHOD OF SECURING TO ANCHORAGE.  IF CONCRETE BLOCK IS TO BE USED, GIVE DIMENSIONS AND SIZE OF REINFORCING BARS, IF ANY.

2. Submit details of anchoring methods differing from those on drawings for approval before installation.

B. Alignment Guides:

1. Provide pipe alignment guides to guide expanding pipe to move freely from anchor points to expansion joints, loops or bends.

2. Locate where indicated on drawings, or elsewhere as required, properly secured to maintain alignment with centerline of pipe and preclude binding of spider in guide housing.

3.04 FLEXIBLE CONNECTORS

NOTE:
NOT REQUIRED IF PIPING SYSTEM IS NOT SPRING SUPPORTED.

A. Install flexible pipe connectors on pipes connected to equipment supported by vibration isolation.

B. Install flexible connectors at right angles to displacement.

C. Install one end immediately adjacent to isolated equipment and anchor other end.

NOTE:
INCLUDE WHERE PROVISIONS ARE MADE FOR FUTURE INSTALLATION.

D. Construct spool pieces to exact size for insertion of flexible connection.

OPTION!  SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS.

E. Seismic and other building separations which allow differential movement.

OPTION 1

1. Packless Type Expansion Joints as specified hereinbefore.

a. Suitable for pressure and service.

b. Single or dual unit as required.

c. Limit stops.

d. Not to exceed lateral limits of joints.

OPTION 2

2. Factory Assembled Seismic Joints.

a. Two flexible metal hoses at right angles to each other:

1) Inner corrugated hose:  stainless steel or bronze.

2) Outer stainless steel or bronze braid.

3) Suitable for service temperature and pressure.

4) End connections to suit piping system.

b. Movement permitted in three planes.

c. Minimum movement required.

d. Similar to Flexonics.

OPTION 3

3. Ball joints as specified hereinbefore.  Arranged to provide seismic movement without exceeding angular limits.

NOTE:
INCLUDE AS APPLICABLE FOR THIS JOB.  OBTAIN MINIMUM REQUIRED MOVEMENT FROM ARCHITECT.

F. Minimum required movement:

1. Axial.

2. Lateral.

G. Installation specified hereinbefore.

OPTION! SELECT APPLICABLE OPTION FROM THE FOLLOWING LISTINGS:  MAKE SURE PROPER SUPPORTS AND GUIDES ARE INDICATED ON THE DRAWINGS.

H. Supports and Guides:

OPTION 1

1. As detailed on drawings.

OPTION 2

2. (Describe method of supports and guides here).

END OF SECTION

NOTE:
REVIEW THE WORK INCLUDED ARTICLE 1.01.  FOR EACH ITEM LISTED  THERE MUST BE A CORRESPONDING ARTICLE IN PART 2 AND/OR PART 3.
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