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Charter Plastics Geothermal Pipe is manufactured from NSF
Certified, High Density Polyethylene resins listed in PPI TR-4
as a PE 3408 Piping formulation. These materials carry a
recommended Hydrostatic Design Basis (HDB) of 1,600 psi
and a maximum recommended Hydrostatic Design Stress
(HDS) of 800 psi at 73°F.

Charter Geothermal Pipe is manufactured and rated according
to the following standards:

Material: ASTM D 3350, ASTM D 2837, ASTM D 1693,
Pipe: ASTM D 3035, ASTM D 2447, ASTM F714,

ASTM D 2513 (Sections 4.1 and 4.2)

All Charter Geothermal Pipe complies with the standards set
forth by the International Ground Source Heat Pump
Association (IGSHPA), Sections IC, 2.1 thru 2.4.

A certification of materials is available by request.

Charter Plastics offers the following products specifically Hydrostatic Burst Testing

engineered to meet the performance demands of geothermal
installations:

e HARTER GEO PIPE CHARTER GEO — HT
PROPERTIES CHARTER GEO PIPE (HIGH TENSILE)

D 2837 1600psi 1600 psi

UV Stabilizer,
ASTM D 1603 2% -2.5% C 2% -2.5% C




===

¥
04/21/2010 15:12 FAX 13016723692 CANON h004/006

F Grouting Issues Related to the Vertical Closed-Loop Ground Heat Exchanger
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Figure 1-8 Tremie Pipe Method with Pump.
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Grout Properties and Vertical GH EX'design
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’ 'Table 2-1

Commercially Available Bentonite Grouting Materials

Solids Water Yield' Grout' Thermai'” Perrheability"“
Weight Conductivity

Product (%)  (Gal) (Gal) (jb/Gal) (Btwhr ft F) (cm/s)
Aquaguard 30 14 168 992 0.43 C 1x10®
Aquagrout 227 20 232 9.50 0.43 8x10°
Benseal/EZMud 153 33 366 894 038 6x10°
BH Grout 30 14 168 993 0.45 3x10°
Enviroplug 30 14 169 986 0.44 1x10°
Groutwell* 18 27 307 905 041 1x107
Puregold 30 14 169 987 0.44 2x10°
Quick Grout 20 23 270 925 0.41 107
. _ Volclay Grout 20 23 27.5 9.08 - 043 1x107

1. Paul and Remund et al (1996). 2. Remund et al (1993). 3. Measured permeability
after approximately 80 hours. 4. Groutwell is a powdered bentonite ptoduct.
Groutwell DF is a granular form of the same bentonite grout product, and displays the
same physical properties.

Placement of the bentonite slurry into the borehole is generally done with a positive
displacement pump and a tremie pipe. The ability to pump the grout through the
tremie pipe depends on the viscosity of the grout slurry, which is a function of the type -
of bentonite grout being used and the time required to adequately mix and pump the
slurry completely through the tremie pipe. Each of the bentonite grouting products
were tested, at manufacturer’s recommended percent solids, for viscosity as a function
of time (Heiberger and Remund, 1997). There are significant differences in the
viscosities of the various bentonite grouting products. Grouts with lower viscosities
will pump easier, and those that have low and relatively constant viscosities will
provide a longer working time. This should always be considered when selecting a
bentonite grout so that the grouting contractor can effectively place the grout into the
GHEX borehole after insertion of the U-bend.

Heiberger and Remund (1997) measured pumping pressures that were required to
pump all of the commercially available bentonite grouts as a function of grout flow
rate, tremie pipe diameter and pumping time. Results of those tests are summarized in
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