
SECTION 15954PRIVATE 

PLASTIC CONTROL TUBING

PNEUMATIC CONTROLS 

PART 1 GENERAL

1.01
SECTION INCLUDES:  Installation of plastic control tubing.

1.02
REFERENCES

A.
ANSI C80.3‑91, Electrical Metallic Tubing - Zinc Coated.  

B.
ASTM D635‑91, Standard Test Method for Rate of Burning and/or Extent and Time of Burning of Self‑Supporting Plastics in a Horizontal Position.

C.
ASTM D638‑91, Standard Test Method for Tensile Properties of Plastic.  

D.
ASTM D792‑91, Standard Test Method for Density and Specific Gravity (Relative Density) of Plastics by Displacement.  

E.
ASTM D1238, Rev. B‑90, Standard Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer.  

F.
ASTM D1693‑70, (R 1989), Standard Test Method for Environmental Stress‑Cracking of Ethylene Plastics.  

G.
UL 797-93, UL Standard for Safety Electrical Metallic Tubing, Sixth Edition.  

PART 2 PRODUCTS

2.01
MATERIALS

A.
Conduit:  EMT, thin wall, mild steel, circular in cross section, galvanized outside, enamel inside, and uniform wall thickness and coatings in accordance with ANSI C80.3 and UL 797.

B.
Terminal boxes and pull boxes:  Code gage galvanized sheet steel with conduit knockouts and screwed cover plates, sizes as required for application and approved by NEC.

C.
EMT conduit couplings, connectors, etc., to be NEC approved.

D.
Plastic tubing:  Made of flame‑retardant, stress‑crack resistant black polyethylene and in accordance with the following:

1.
Melt index ASTM D1238.

2.
Density ASTM D792.

3.
Tensile strength and elongation ASTM D638.

4.
Stress cracking ASTM D1693.

5.
Flame retardation ASTM D635.

6.
Suitable for a safe working pressure of 100 psig at 130oF.

7.
Available in sizes and tolerances as follows:



Nominal size
   Average O.D.
   Average I.D.
       Wall


1/4 in. O.D.
.250 in. + .004 in.
.170 in. + .004 in.
.040 in. + .003 in. 



3/8 in. O.D.
.375 in. + .005 in.
.250 in. + .005 in.
.062 in. + .003 in.



Tubing:  "Instube" by Plexco.

E.
Use brass‑tubing compression fittings with integral inside tube support and polypropylene ferrules by Imperial‑Eastman Corporation, Poly‑Flo.

F.
Tubing slip‑on fittings:  Brass barbed‑type fittings and accessories by Johnson Service Company.

G.
Use needle‑type shutoff valves with brass body "Poly‑Flo" and male pipe thread connections by Imperial‑Eastman Corporation, Nos. 310‑C, 311‑C, and 312‑C.

H.
Solution for soap testing:  Soapless lather, leak detector solution as manufactured by Industrial Colloids and Chemical, Inc.,   Knoxville, Tennessee.

PART 3 EXECUTION

3.01
EXAMINATION

A.
Verify instrument locations for tubing terminals.

B.
Verify clearances for routing support conduit, tubing, and supports.

3.02
INSTALLATION/APPLICATION/ERECTION

A.
Do not install plastic tubing outside buildings or in extremely high and low temperature environments.

B.
Do not install exposed plastic tubing.  Exposed tubing to be copper from a bulkhead fitting on conduit terminal box routed to instrument.

C.
Install EMT conduit, boxes, and fittings for support and shielding of plastic tubing in accordance with drawings and as follows:

1. Base conduit sizes on the distribution requirements as follows:

Conduit size
  Maximum span
        Maximum number of tubes

(nominal in.)
between supports
1/4 in. O.D.
3/8 in. O.D.
1/2

10 ft
      1
 do not use

3/4

12 ft
      4
     1

1

16 ft
      7
     3

1-1/4

18 ft
     12
     5

1-1/2

19 ft
     16
     7

2 

21 ft
     27
   12

2. Maintain a minimum head room of 6 ft 8 in. above finished floor in all areas. [Designer Note:  Meets requirements of 29 CFR 1910.37.i.  Designer to indicate specific dimension if other than what's listed.]

3. Conceal conduit runs within new partitions and walls.  Those involving existing partitions and walls may be exposed.

4. Conceal conduit above suspended ceilings.

5. Run exposed and concealed conduit in horizontal and vertical planes.  Horizontal lines to be parallel to the building walls and partitions.

6. Close conduit openings into which dirt, plaster, mortar mix, or debris may fall with caps or tight fitting plugs during the construction period. Thoroughly clean conduits in which such material has accumulated.  Where such accumulations cannot be readily removed, replace the conduit.  

7. Support and secure conduit to walls, building frame, etc., by the use of malleable iron galvanized U bolts, beam clamps, conduit straps, or "Unistrut" fittings where "Unistrut" racks or supports are used.

8. Securely fasten conduit to boxes with lock nuts and insulating bushings for prevention of tubing damage.

9. Unused box knockouts to remain closed or be sealed with knockout closures.

10. Cut conduit square with an approved cutter, ream burrs, and clean metal shavings and cutting lubricants.

11. Make conduit bends where practical using tools which leave tubing free from wrinkles, flats, or humps.  Where a number of conduits are run together, the radii of required bends to be neat in appearance.

12. Provide conduit pull boxes at such intervals to limit the number of 90o bends between boxes to three.

D.
Label conduits as follows:

1.
Use self‑adhesive labels of suitable background color upon which is printed the name "Pneumatic" in upper case Gothic type, 5/8‑in. high, bold face stem, black lettering.

2.
Use identification labels on straight sections at maximum intervals of 40 ft.

3.
Identify conduit passing through walls or floors on each side by a label located not more than 5 ft from the wall or floor.

E.
Install plastic instrument tubing inside conduit in accordance with drawings and as follows.

1.
Tubing to be continuous between boxes; splicing between boxes is not acceptable.

2.
Install compression and/or slip‑on fittings at boxes.

3.
Install tubing with ends cut square, not stretched or compressed, without bends and kinks.

4.
Number tubing on each end and on both sides of any brass fitting with numbers similar to those used to identify electrical wiring.

5.
Provide shutoff valves where shown on drawings.

3.03
FIELD QUALITY CONTROL

A.
After the systems are installed inspect them as follows:

1.
Perform a continuity check on each tubing run to assure that lines are terminated correctly.

2.
Carefully coordinate the location of system components to reserve space for instrument removal and maintenance.

3.
Ensure that tubing and fittings are the type and sizes specified.

4.
Ensure that conduit has been properly supported, protected from damage, and free of bend defects.

B.
Make repairs required prior to testing.

C.
System Testing

1.
Furnish labor, materials, equipment, tools, and services necessary for testing and cleaning the system(s).  

2.
The CM will furnish the nitrogen or plant compressed oil‑free dry air for testing and cleaning.

3.
Perform leak testing as follows.

a) Blank off or replace with spool pieces items of equipment (e.g., vessels, pumps, instruments, controls, and safety and relief valves) rated for pressures below the test pressure.

b) Apply pressurized nitrogen or dry air to the system at 1 1/2 times the maximum working pressure.  In no case shall test pressure be less than 50 psig.

c) Soap test parts of the system for leaks, especially at threaded connections.

d) Repair leaks and retest the repaired joints.  

3.04
ADJUSTING AND CLEANING

A.
Perform cleaning as follows.

1.
Remove blanks and/or spool pieces used for temporary aids during leak testing.

2.
Clean instrument air tubing by flushing with nitrogen or dry air for 5 min.

a) After system cleaning is completed, reconnect instruments and equipment.

b) After instruments and equipment have been reconnected, pressurize and soap test these connections at maximum operating pressure.  Repair leaks and retest repaired joints.

3.05
PROTECTION

A. Deliver tubing material, including valves and fittings, to the site in a clean and protected condition.

 B.
Exercise care in the handling and storage of tubing and conduit materials and prefabricated tubing so that contamination by moisture, grease, or dirt shall not occur.


END OF SECTION
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