

SECTION 15110PRIVATE 


GEOTHERMAL HEAT PUMP AND LOOP PIPING SYSTEMS 


(HIGH DENSITY POLYETHYLENE)

PART 1 GENERAL

1.01
SECTION INCLUDES:  HDPE pipe used for geothermal heat pump water loop installations.  [Designer Note:  Polybutylene may also be used if available.] 

1.02
RELATED SECTIONS

A.
Section 15050, Piping Systems.  

B.
Section 15073, Pressure/Leak Testing.

C.
Section 15074, Identification and Labeling.

1.03
REFERENCES  

A. ASTM D1683-98, Standard Test Method for Environmental Stress-Cracking of Ethylene Plastics.

B. ASTM D2447-99, Standard Specification for Polyethylene (PE) Plastic Pipe, Schedules 40 and 80, Based on Outside Diameter.

C. ASTM D2513-99, Standard Specification for Thermoplastics Gas Pressure Pipe, Tubing and Fittings.

D. ASTM D2683-98, Standard Specification for Socket-Type Polyethylene Fittings for Outside Diameter-controlled Polyethylene Pipe and Tubing.

E. ASTM D2837-98a, Standard Test Method for Obtaining Hydrostatic Design Basis for Thermoplastic Pipe Materials.

F. ASTM D3261-97, Standard Specification for Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe and Tubing.

G. ASTM D3035-95, Standard Specification for Polyethylene (PE) Plastic Pipe (DR-PR) Based on Controlled Outside Diameter.

H. ASTM D3350-98a, Standard Specification for Polyethylene Plastics Pipe and Fitting Materials.

I. ASTM F714-97, Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter.

J. ASTM F1055-98, Standard Specification for Electrofusion Type Polyethylene Fitting for Outside Diameter Controlled Polyethylene Pipe and Tubing.

1.04 
SUBMITTALS FOR APPROVAL

A. 
Submit manufacturer’s technical product data and installation instructions for pipe and fittings.

B. 
Submit names and certificates of successful completion of manufacturer training for the application specified.

C. 
Submit manufacturer’s technical data on fusion machine to be used in joining the pipe and fittings.

D. 
Copies of pipe and fitting warranties must be submitted.

PART 2 PRODUCTS

2.01
MATERIALS: Material Description- ASTM D3350- Type III, Grade PE34

A. Pipe: The pipe shall be virgin resin with an allowance for on-site manufacturer re-processed resin. No recycled resin shall be used. All pipe and heat-fused materials shall be manufactured from a virgin polyethylene extrusion compound material in accordance with ASTM D-2513, Sections 4.1 and 4.2. The material shall maintain a 1600 psi (110.316 Bar) Hydrostatic Design Basis at 73.4o F (23.5 o C) per ASTM D-2837, and shall be listed in PPI TR4 as a PE3408 piping formulation. The material shall be a high density extrusion compound having a cell classification of PE345434, PE355434, or PE345534 with a UV stabilizer of C, D, or E as specified in ASTM D-3350 with the following exception: this material shall exhibit zero failures (F0) when tested for a minimum of 192 hours under ASTM D-1693, Condition C, as required in ASTM D-3350. 

1. Pipe shall be manufactured to outside diameters, wall thickness, and respective tolerances as specified in ASTM D-3035 or D-2447. Molded fittings(White/Drisco)  shall be manufactured to dimensional specifications and requirements of (White/Drisco) ASTM D-2683 for socket fittings, ASTM D-3261 for butt/sidewall fittings, ASTM D-2513, Section 6.10.1 for Mechanical Stab fittings, and ASTM F-1055 for electrofusion fittings.

a) Pipe with a diameter of 1.252 inches or less (3.175 cm) (nominal) shall be manufactured in accordance with ASTM D-3035 with a minimum[based on pressure rating]dimension ratio of 11.

b) Pipe manufactured with a diameter of 1.253 inches (3.175 cm) (nominal) and larger shall be manufactured in accordance with ASTM D-3035 and ASTM F714 with a minimum[based on pressure rating]dimension ratio of 15.5, or ASTM D-2447 Schedule 40. If the pipe is used in a vertical bore application, it shall be manufactured in accordance with ASTM D-3035 with a minimum[based on pressure rating]dimension ratio of 11. 

2. Factory- shipped U-bend assemblies shall be sealed and under air pressure. 

B. Fittings: The geothermal system pipe fittings which are molded shall be manufactured to the dimensional specifications and requirements of ASTM D-3261 for butt/sidewall fittings.  The material used in the manufacturing of the fitting shall be the same approved extrusion material as the connecting pipe. For fabricated fittings, a minimum ‘quick-burst’ strength of the fittings shall not be less than that of the pipe, nor less than four times the long-term water-rated working pressure.

1. Purpose-designed U-bend fittings shall be used instead of L+Street for ease of insertion.  Manufacturers include Phillips and Enlink.

C.
Joints: The approved joints are heat fusion, flanging, transition fittings and proof-tested, approved mechanical "couplers". Fusion joints shall be made by trained and qualified construction crew staff. The butt fusion machine used to make the joints shall encompass the following features:

1. Guide rods shall be in a plane that passes through the centerline of the pipe, thus canceling the bending forces in the machine caused by the fusion forces.

2. The pipe clamps shall have the strength to ‘round-up’ the pipe close to the fusion joint. They must be adjustable for removal of high/low mismatch of pipe walls and clamp each piece on continuing straight centerline.

3. The pipe facing device shall be capable of rapid facing of the pipe ends to a perfectly flat surface, so when the ends are brought together, there is 100 percent plastic contact.

4. The facer may be hand or electric powered for pipe sizes up to 2 inches (5.1 cm), and electrically powered for pipe sizes up to 8 inches (20.3 cm).

5. The facer shall have precisely machined stops to lock the facer squarely between the clamping jaws at the end of the face off.

6. The heater plate shall be electrically heated and thermostatically controlled. The surface shall be smooth with a high quality non-stick coating. The heater shall be capable of quick heat-up and maintaining a constant surface temperature in the desired temperature range even in inclement conditions. The heater plate shall be equipped with a thermometer to indicate temperature change. A surface pyrometer is used periodically to assure proper temperature. Use pipe manufacturer’s recommended fusion temperature.

7. The socket fusion machine used to make the joints shall encompass the following features:

a) An electric, thermostatically-controlled heater plate. The surface shall be smooth and free of foreign material. The heating tool shall be capable of heating socket faces to the appropriate fusion temperatures as per manufacturer’s recommendations.

b) A set of metal socket faces which are dimensionally accurate according to current industry practices. The surface of the socket face that will be in direct contact with the pipe or fitting shall be smooth and coated with a high quality non-stick coating.

c) Temperature-indicating crayons or a surface pyrometer. One temperature crayon shall be for the proper ‘low’ end temperature indication and another crayon shall be for indicating the ‘high’ end temperature. Use pipe manufacturer’s recommended fusion temperature range.

d) A depth gauge that is sized according to pipe diameter and corresponding fusion fitting socket depth. The depth gauge shall be used to locate the cold ring the proper distance from the pipe end.

e) A metal locking cold ring clamp which supplies support for the entire circumference of the piping material. Cold ring shall have the ability to keep the pipe end round. The cold ring shall be used to limit the pipe depth entry into the socket face and fusion fitting socket.

f) A timing device that emits an audible tone and a timing light on one second intervals. Timer shall be used to determine proper heat cycle for the pipe and fitting. Use pipe manufacturer’s recommended heating times.

g) A number of clean, dry, 100 percent cotton rags used to clean the socket heater faces after each fusion application. Rags shall be free of any cleaning solvents, grease, or dirt.

8. Install piping in accordance with manufacturer’s written instructions.  The pipe and fittings must be joined using the butt, socket, electrofusion, or fusion process.  No other method is acceptable. The vertical loop take-off tee fittings may be made using tees or the saddle fusion process on header piping 1.25 inch (3.18 cm) and above. Exercise extreme caution to completely remove the cutout on saddle tees. Bell reductions shall be used at all pipe reductions to eliminate trapped air.

9. Use reducing socket tees when fabricating socket type reducing headers. Consult with manufacturer for available fittings and fabricated headers.

10. Avoid sharp bends in piping. Consult pipe manufacturer for minimum bend radius. Install elbow fittings for bends which require tighter radii than manufacturer recommends. Use only continuous pipe in sharp bends.

D. Marking: Each pipe shall be permanently indent marked with the manufacturer's name, nominal size, pressure rating, relevant ASTM standards, cell classification number and date of manufacture. 

1. Each fitting shall be identified with the manufacturer's name, nominal size, pressure rating, relevant ASTM standards and date of manufacturer. 

2. Each pipe and factory-fitted “U-bend” vertical heat exchangers shall be permanently indent marked with distance in feet or meters from the U-bend tip, with marking every two feet or one meter. 

E. 
Packaging, Handling, And Storage: The pipe and fittings shall be packaged, handled and stored in accordance with the approved manufacturer's general guidance and recommendations.

Table Of Water Pressure Ratings at 73.4oF (23.5oC) for DR-PR PE 3408 Plastic Pipe:


Dimension Ratio
Pressure Rating, psi
Pressure Rating, Bar


7
267

18.4


9
200

13.8


9.3
193

13.3


11
160

11.03


13.5
128

8.8


15.5
110

7.6


17
100

6.9

2.02
SOURCE QUALITY CONTROL  

A.
Obtain pipe and fittings from compatible manufacturers.

B.
The pipe and fittings manufacturer shall have in place a functional quality assurance program. Such QC/QA programs shall deal with quality and workmanship, OA verification, OA rejection and have OA record retention systems in place.

PART 3 EXECUTION

3.01
INSTALLATION  

A.
Install piping system per Sect. 15050.

B.
Join pipe and fittings by approved methods described above.

C.
Pipe Supports

1. Space pipe supports per following table or per applicable manufacturer’s instructions, if available:  

PRIVATE 
Size (in.)
Maximum spacing

1.25
2 ft 9 in.

2
3 ft 0 in.

3
3 ft 6 in.

4
3 ft 9 in.

2.
Remove sharp edges and burrs of hanger parts which contact pipe.

3.
Do not rigidly clamp or force pipe into position by means of hangers.

4.
Support vertical pipe with riser clamps.  Restrict side motion by means of oversize U‑bolts.

D.
Identification/Labeling:  Sect. 15074.

3.02
REPAIR/RESTORATION

A. Repair leaks found when testing by cutting the damaged section and replacing it with an approved socket- or butt-fused piece (or approved mechanical connector). Large diameter polyethylene piping may be repaired by use of a torch.  

3.03
FIELD QUALITY CONTROL

A. Pressure/Leak Test:  Per manufacturer’s instruction: 

1. U-bend assembly before insertion. 

2. U-bend assembly before circuit header installation.

3. Each circuit. 

4. System at the vault or interior pump manifold . 

3.04
CLEANING

A.
Flush piping system with potable water at 2 fps and observe for free flow. [Designer Note:  The contractor must ensure there is not partial kinking, or crimping, either in the header or in the U-bend.]

B. Remove material or obstructions that interfere with full flow.

C. Adjust piping to remove kinks or crimping in piping, U-bends, and header system. 

END OF SECTION
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