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19-Jan-2021 Expired 328-8 

 FeBTUCell™ Ground Heat 
Exchange 

CA 3,121,3
45 
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19-Jan-2022 Pending 328-9 
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US 17/697,
445 
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7 FeTremie™ Method and System 
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barrier in the ground 

CA 3,117,0
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Pile 30 Ton 

     

  Ground Heat 
Exchanger 

US 17/533,
894 

23-Nov-
2021 

Allowed 328-20 
Relates to 328-8 

  Ground Heat 
Exchanger And Wind 
Turbine 

US 17/833,
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6-Jun-2022 Pending 328-20 
Relates to 328-8 
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Exchanger And Wind 
Turbine 

CA 3,161,6
13 

6-Jun-2022 Pending 328-20 
Relates to 328-8 

  FENG 200 Year 
Concrete 

US 17/561,
785 

24-Dec-
2021 

Pending 328-21 
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An Alternative to Ground Geothermal
FeBTUCellTM: Innovation in Ground Geothermal
Part 1 of 2

The current industry mainly uses two systems that offer a low return on energy 
applied: 

Geothermal System Option 1 or some use of the term Geo exchange, is a 
system involving glycol and an excavated trench with plastic tubing. The 
return on input energy /output energy or Coefficient of Performance (COP) 
is 2-3. It is typical to place a horizontal trench below frost level where it is 
approximately 50°F. This may be 7-10 ft deep and involves excavation, backfill 
and may involve importing free draining materials to the site. This work often 
precedes landscaping, and roads and services like hydro and water which do 
need careful pre-planning. It is rarely possible, in cities or existing homes with 
limited square footage left, to fit this in after a home parkina lot or landscaping 
area is installed. The schedule usually requires 2 weeks of good weather days, 
being similar in duration to a house basement foundation.

Geothermal System Option 2 is a system involving vertical ground loops via 
a well drilling machine / geothermal unit, often driven with road tires. Water 
is typically used to drill to avoid ground loss, or a mud slurry like polymer or 
bentonite. Plastic tubing and Glycol is placed and the mud is stabilized with 
cement. A license is required to handle Glycol. The return on input energy / 
output energy or Coefficient of Performance (COP) is 2.5-3.5. This schedule 
is usually 3 days to complete 200 ft of vertical drilling and loop placement. For 
Clay or Rock, this is a very messy operation to control.
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An Alternative to Ground Geothermal
FeBTUCellTM: Innovation in Ground Geothermal
Part 2 of 2

THE SOLUTION

FeBTUCell™ is patented in the US and Canada on a unique  overflow system 
that allows for Evaporative Cooling which will enhance the high return on 
inputted energy. COP=10. The use of clean water is easier and a clear benefit 
over Glycol.

One of the key advantages of FeBTUCell™ is that it uses readily available 
steel liners. Typically these are supplied at .375 - .500 wall thickness. The 
diameter of the liner sizes used are 48, 72 and 120 inches. 30 ton Heat-Cool 
Geo exchange is possible with a caisson drill rig floated to the site.

Examples of foundation drill types to use: Bauer 28 (if near a lake or near an 
ocean). Drill depths vary from 25-50 feet enabling a high number of units by 
one caisson drill in a day. The closed water system has a heat pump. Make up 
water supplies 5-10 gallons overflow in a day. Ultimately this water is available 
to supply annulus water. The annulus water can then supply all overflow water 
to the outer casing perimeter. See drawing FeBTUCell™.

The unique high COP of FeBTUCell™ can be explained by the fact that the 
water is in contact with steel which has a high rate of heat transfer. The overflow 
is truly unique given the evaporative cooling effect in dry soil.



Fe
geowind
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FeGeoWindTM

Footprint Engineering has developed an off-the-grid windmill capable of generating 10 
kW of power using a 30-foot tall structure. Power is generated via the use of 600 lbs. of 
high pull magnets and 10mph winds.

Typical installations are 25 ft to 50 ft deep, and circumference varies from 48-120 
diameter. FeGeoWind utilizes the FeBtuCell as a base foundation helping improve 
efficiency and output. Using evaporative cooling, FeBTUcell is COP=10 (energy out / 
energy in).

Patent 1
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Note: 21C = Overflow water temperature, and close to ambient tempature in cooling season

Note: at an RH of 40% Ts was found to be 8.2C, at 35% Ts was 6.3C, and 30% = 4.3C

Patent 1
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* Moving this pip to the inside of the steel liner may benefit from the cool water on the inside, plus maximum conductive 
heat transfer to the outside where the bulk of evaporative cooling is taking place.

 
Note: Moving the closed loop water line to touch the outside ofthe steel liner at gravel may also be beneficial if the 
evaporative cooling effect is greater than the direct sensible benefit of cooler water (than gravel) inside the FeBTUCell 
steel liner. This can be simulated in future reports or tested at site.     

Patent 1
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FeBTUCellTM

This invention relates to a geothermal system of heat exchange and more particularly 
to a geothermal pile that is disposed in the ground inside a contained source of water. 
Through this method we can harness the heat energy present that is underneath the 
surface of the earth. It is said to be one of the most abundant sources of heat on earth 
and through proper utilization of this heat energy we aim to reduce energy consumption 
through conventional means. The FeBTUCellTM has an expected co-efficient of 
efficiency (COE) of 10, which is the highest COE observed in dry-ground. Furthermore, 
the FeBTUCellTM will be useful in any dry soil, even with well water at 200 feet as we 
can, with this Feng System water furnace, create high elevation local water tables.

Patent 2
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FeH2OLocTM

It is clear that what is required is a less expensive, more environmentally friendly 
solution to shoring walls and managing an unknown or imprecise expected quantity 
of ground water in an environmentally sensitive manner. To solve this, Footprint 
Engineering has created the FeH2OLoc.

This system is a top-down shoring solution constructed with one-of-a-kind shotcrete 
feather joints ensuring no water will penetrate the wall. The drain board lowers loading, 
and enhances performance. In the rare case where there is excess flow behind the 
wall, this can be adjusted accordingly with a detailed curtain grouting feature. The 
system features 2 quilt-like shotcrete layers. These 5” layers sit between equally 
spaced steel piles in 5 MPa backfill. To construct, soil is excavated 4 to 6 feet in depth 
at a time so as to ensure no ground loss before the FeH2OLocTM is constructed. The 
unique shotcrete design ensures no cracking of the wall.

Patent 3



45Patent 3



46Patent 3



47Patent 3



48Patent 3



49Patent 3



50Patent 3



51Patent 3



52Patent 3



53Patent 3



54Patent 3



55Patent 3



56Patent 3



57Patent 3



58

FeHDPlankTM

A method and apparatus for repairing a damaged host pipe, such as a corrugated 
steel pipe or other conduit. A plurality of interlocking plastic planks are positioned within 
the invert of the host pipe forming a liner. Rebar is first installed and attached to the 
host pipe for supporting the planks. A cementitious grout non-shrink grout for concrete 
such as VELOSIT  NG 511 is installed in the spaces between the liner formed by the 
interlocking planks and the host pipe so that the 5 mm basaltic coil is encapsulated 
with the concrete and so that the planks are immovably secured.

Patent 4
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FeSprialTM

Two lengths of basaltic, or FRP rebar are formed into spirals and coupled at cross over 
locations to form a structure to be embedded into a cementitious material or covered in 
a cementitious material for repairing a form or in new construction.

Patent 5
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FeHeligentTM

The present invention relates to pile systems and methods and more particularly to a 
pile wall system and method for constructing shoring walls using two types of helical, 
which is both fast, and effective in shoring up to 20 feet deep.

The method may be used in a variety of situations involving a deep excavation, 
including excavation projects in constrained sites, excavation projects that extend 
close to a property line, and/or excavation projects that are adjacent to an existing 
structure.

In addition, the method may be used in areas in which the water table is high, and is 
lower in cost relative to the use of traditional tangent or secant walls which are typically 
more expensive and require greater volumes of cement to complete.

Drilling a plurality of first holes along an edge of an 
area to be excavated, with an inter-hole separation 
sufficient to accommodate another similar size hole 

Filling each of the plurality of first  
holes with concrete 

Waiting for the concrete to cure 

Drilling a plurality of second holes, each of the 
plurality of second holes disposed within a space 

between a pair of the plurality of first holes 

Installing a helical pile within at least some  
of the plurality of second holes 

Filling each of the plurality of second  
holes with concrete 

FIG. 1 
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FIG. 2A FIG. 2B FIG. 2C 
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FIG. 4A FIG. 4B FIG. 4C 

B 

B 

C 

C 

W 

200 200 200 

300 

300 

302b 302a 
300 

400 

402 

402 

402 302a 

302a 
302b 

300 
402 

FIG. 5A FIG. 5B FIG. 5C 

B 

B 

C 

C 

W 

200 200 200 

300 

400 

302a 

500 

402 

300 

300 

302b 302a 
402 

402 

302a 
302b 

302a 
300 

402 

Patent 6



74

FIG. 6A FIG. 6B FIG. 6C 

B 

B 

C 

C 

W 

200 200 200 

300 

300 

302b 302a 
402 

402 400 500 

402 

600 

600 

300 302a 

302a 
302b 

302a 

600 

600 

300 
402 

FIG. 7A FIG. 7B FIG. 7C 

B 
B 

C 
C 

W 

200 200 200 

300 

300 

302b 302a 
402 

402 400 500 

402 

600 
302a 

402 700 

700 

300 302a 

302a 
600 

700 
600 

700 

302b 
402 

300 
402 

Patent 6



75

FIG. 8A FIG. 8B FIG. 8C 
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Drilling a first plurality of holes along an edge of an 
area to be excavated, with an inter-hole separation 
sufficient to accommodate another similar size hole 

Filling each of the first plurality of  
holes with concrete 

Waiting for the concrete to cure 

Drilling a second plurality of holes, each of the 
Second plurality of holes disposed within a space 

between a pair of the first plurality of holes 

Installing a helical pile within at least some  
of the second plurality of holes 

Filling each of the second plurality of  
holes with concrete 

Installing a helical pile within at least some  
of the first plurality of holes 

FIG. 9 
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FIG. 10A FIG. 10B FIG. 10C FIG. 10D 
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FIG. 12A FIG. 12B FIG. 12C FIG. 12D 
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FIG. 14A FIG. 14B FIG. 14C FIG. 14D 
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FIG. 16A FIG. 16B FIG. 16C FIG. 16D 
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Fig. 18A 

Fig. 18B 

Fig. 18C 

402/452 

700/750 

402/452 700/750 

Patent 6



82

Fig. 19A 
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FeSolarCurbTM

Footprint Engineering has designed the FeSolarCurb. This specialized frame holds an 
array of photovoltaic cells while featuring a pathway for warm air to keep the cells clear 
of cover. The air is circulated in a tube throughout the frame with outlets to strategically 
direct it at the solar cells. The movement of air can be easily controlled by the owner 
manually or automatically to reduce waste and excess costs. The elevated frame also 
reduces the need to adhere panels directly onto a roof or other surface.

A true game changer, the FeSolarCurb is the solution owners and the planet need at 
the time it’s needed most.

Patent 7
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FeTremieTM

A system for forming a permeable reactive barrier includes a source conduit for 
providing a substantially dry barrier-forming material at an initial flow velocity, at 
a markedly lower cost in hard rock and clay soils. This is for the site contaminant 
management of iron sand typically.

A delivery conduit arrangement is in fluid communication with the source conduit 
and includes a first delivery conduit and a second delivery conduit. The first and 
second delivery conduits each have an outlet end for being positioned proximate 
a bottom of respective spaced-apart boreholes in the ground. The first and second 
delivery conduits each have one or more openings defined in respective sidewalls 
thereof proximate the outlet ends thereof, for venting air that is entrained in the flow 
of the material.

A total cross-sectional area of a flow path increases between the source conduit 
and the outlet ends of the first and second delivery conduits. During operation a 
final flow velocity of the barrier-forming material is at least about 30% less than the 
initial flow velocity.
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FeCMPile
The Footprint Engineering Combined Modulus Pile (FeCMPile) is a method of forming 
an elongated support column in the ground. Specifically, our method comprises of 
drilling a hole of a predetermined depth and diameter.

The bottom of the drilled hole is then filled with 3 to 8 feet of gravel. A hollow driving 
tube with several pre-cut holes at the bottom near a welded end cap is then used to 
compress the ground below the gravel as it is inserted into the drilled hole with the 
gravel below the column to secure the driving tube in place. Essentially, the base and 
shaft friction are mobilized together in “drill open soil” conditions. Once the driving tube 
is secured in place and plumbed, liquid concrete is then poured into the top end of the 
driving tube. The concrete that accumulates at the bottom end of the driving tube then 
passes through the radial apertures onto exposed gravel and into a space between an 
exterior wall of the drilled hole and the soil wall.

The driving tube and gravel become one, thus allowing it to be considered as a single 
entity which is friction fit into the hole. As such, the pile is robust to pull-out, and 
superior in down load resistance as greater shearing forces at the hole/pile, and pipe/
gravel interfaces combine to move as one combined modulus unit. This then ensures 
that capacities in the range of 100-250 tons are achieved.
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FINALCRETE FeCs MEDA SLAB FLOORING
 M3 Yard
Cement 350 kg 706 lbs
Water 95 kg 190 lbs
Basaltic 32mm 9 kg 18.2 lbs
Sand 630 kg 1271 lbs
15mm stone 1290 kg  2610 lbs

FeCs (Site Slump Adjust)  
C Silica                      8-10 oz/100lbs cement

FINALCRETE FeCs MEDA - WALL - SHOTCRETE
Cement 375 kg 756 lbs
Water 90 kg 180 lbs
Basaltic 32mm 9 kg 18.1 lbs
Sand 675 kg 1250 lbs
10mm stone 1245 kg  2500 lbs

FeCs (Site Slump Adjust)  
C Silica                   8-10 oz/100lbs cement

FinalCrete FeCs MEDA Mix
Footprint Engineering Inc. MEDA Engineers Windsor 
Martin Halliwell David Lawn - Canada/USA 
Cell: 519-240-6334 Cell: 519-944-722 
martinh@footprintengineering.ca  dlawn@medagroup.com
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FeTank

UNDISTURBED SOIL/CLAY OR ROCK

3
4 GRAVEL (12" TO 18")

TXON GRPTM FIBER MESH
6" CONCRETE SLAB (STAGE 1) 6" CONCRETE SLAB (STAGE 2)

FINAL WALL (STAGE 3)

5" SHOTCRETE (STAGE 2)
SHOTCRETE GOING UP↑

5" SHOTCRETE (STAGE 1)
SHOTCRETE GOING DOWN↓

W18X45

FECS MEDA MIX 

NANO SILICA
FEATHER JOINTS, C 100' BULKHEAD SYSTEM 

TXON GRPTM FIBER MESH
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