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Jeffrey admit
Built by Mark Taylor General Contractor, Sacramento, CA
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Jeffrey admit
Built  1990-9 in rural Nevada County CA for Steve Smith as part of a Y2K Complex for his extended family.  This self contained complex has net power and food surpluses and its pay back is estimated to be 2-3 years including a 40% rebate from state.  Other complexes use rammed earth for air conditioning saving even more during CA's hot summers.  The house in this complex calked out by Melas Engineering in Nevada City, CA who specialize in solar engineering found that it calced out to be 89% solar heated--tied with 2 other structures also designed by Mark Taylor as the highest solar heating percentage.  The state  uses this percentage to determine whether a structure needs back-up heating and since this structure did not it was exempt from EPA standards for its multi-fuel wood boiler.

Jeffrey admit
The EPA wood stoves available to use as backup heat for a 3,000 sq. ft. structure would have been overkill for the room with the stove.  By using an available smaller multi-fuel boiler manufactured by Cho Fu in Japan instead, the heat in the room of the stove is not only less intense, but can be better directed to the other rooms via a central hydronic in floor heating system--as well as heat domestic hot water.  By assuring that solar power is the primary heat source, EPA approval is not necessary.  By installing a catalytic converter at the base of the flue, heat radiating from flue gases can be scavenged into the room in a co-generated fashion.  Picture shows flue pipe after converter which also radiates heat.  It should be noted that a junk mail burn in this stove was measured with a 4 gas analyzer and was at the was the lowest emitting stove in % and volume.

Jeffrey admit
Inside of kitchen looking southeast towards living room.  Cooking gas was provided by slurry digester using 30 part garden scraps to one part nitrogen from composting toilet.  The unit was made from a salvaged propane tank using a design by Ram Bak Sighn.  House sits 4 feet below grade yet remains super insulated with 6 inches of hi-density fiberglass both above and below grade using a waterproof curtain foundation and french drain day lighted below trench.  Southwest wall is a large atrium/trombe wall increasing passive solar output.  All windows are Hurd R-8 wood windows.  3 of the accessory buildings are sound proof 10x10 rammed earth w/o post and beam (normally required for code but) not necessary for strength

Jeffrey admit
Picture of house showing southern aspect.  Notice grape arbor providing seasonal shade at SWestern atrium/trombe wall and roof mounted solar hydronic panels that supply active solar heat and domestic water to house at 89% seasonal total via 500gallon storage tank in attic.  Arbor irrigation is provided by exhaust water from gravity feed geothermal A/C  circulating through pipes in walls and floor.  Operable skylights provide extra light and night ventilation to an already light interior saving on lighting and cooling.  The clay shake roof pictured was salvaged from property condemned at the site of the Auburn Dam yet to be built.

Jeffrey admit
Picture shows a unique 6 inch thick concrete floor (with integrated infloor heating/cooling pipes) which is perimeter insulated with 9 inch of hi-density poly-styrene and 6 inches nominal at slab center.  This allows much of the winter solar heat to be stored for the inevitable multiple consecutive cloudy days.  After 3 days cloudy cold days it is necessary to fire up boiler with the junk mail accumulated thru the year--the only needed source of back-up fuel for over 10 years.  Because the floor acts as a radiator, using 9 zones of  poly-butylene tubes, an attractive practical finish was achieved by slicing the top half in in a dyed quartz pea gravel concrete slab using a horizontal diamond grinder and finish coating it with silicone to give it a safe but attractive wet look.

Jeffrey admit
Rural Nevada County derives benefit from the days of hydraulic mining courtesy of the extensive network of ridge top irrigation canals.  A nominal 2 inch pipe runs 3-9 feet deep to supply water.  Careful attention was made to provide laminar flow by grading and gradually decreasing pipe diameter.  Leakage from box provided all cooling, irrigation, and peak power needs for a nominal 1 time fee of $200.

Jeffrey admit
An 1800 RPM alternator provided peak power demands by Microprocessor/SCR controlled solenoid valves controlling a multiple nozzle turbine.  A 10,000 penstock (a new but obsolete underground fuel tank) with a 100 foot head and nominal 4 inch laminar flow turbine supply pipe provided constant speeds at variable loads of up to 1kW.  This concept provides future viability of solar electric storage using larger house hold sized (12kW) generator/turbines, penstocks, and added solar pumping arrays when potential energy is not available w/o investment.

Jeffrey admit
Tracker adjusts the 12.25 kW solar array at optimal daily and seasonal position automatically giving the most power with the least space and investment.  The array was wired in parallel/series at 48 volts.  Future arrays will use higher voltage wiring and TimesOne inverters to save on wiring costs and transmission losses.  Roof or wall mounted panels and PV shingles are now available also saving tracking and transmission costs, while better integrating in the landscape when solar shading is not a problem.  Currently CA has a rebate of 40% of a solar system cost  making for a 8 year payback. 

Jeffrey admit
This well pump is direct wired to solar panel providing an almost continuous daytime fill potential to the 3,000 gallon polyethylene water tank at the top of the tower.  Them bottom of tower houses the refrigerator, well, inverter, and control circuitry.  Notice the rammed earth 10x10 building in foreground.  This building houses the batteries and uses no posts (only trim wood to support door and frame).  The 3 foot thick walls assure a steady 65 degrees in this Sierra foothill climate for optimal battery/electrolyte performance.  Rammed earth, the most ancient building technique,  has comparable compression strength the concrete and the tensile strength is equal to it when on site grown bamboo is used as reinforcing rod.  Unfortunately the UPC does not recognize rammed earth's inherent strength and requires post and beam construction for all buildings a with greater than 120 sq. ft. roof size.

Jeffrey admit
Ni-M-hydide batteries in these two coolers provide all the dependable backup necessary to keep the raised bed grown produce fresh year around.

Jeffrey admit
These two generators along with the batteries are housed in 10x10 3 foot thick rammed earth out buildings with sound insulated peak roofs.  Using exterior radiators with intake air that is provided with particle and sound filtration plus exhaust resonators these units are virtually sound proof.  These units automatically go on when there a combined grid,  PV/Hydro power failure.  Needless to say the only time this units are used is for once a month for testing and when the other systems were under construction.

Jeffrey admit
Picture shows fixed roof-mount solar  hydronic panels, which drain back to a storage tank in house. This self topped tank is the hub of the house's heating and domestic hot water systems.  It is located in attic and is insulated from the outside and the rest of the house.  The 3 4x10 solar hydronic panels drain back by gravity to this tank during freezing nights, when tank reaches 180 degrees, or when sun is not providing enough energy to raise tank's temperature significantly.  This same water circulates in the floor using a 9 zone thermostatic control.  Water from back multi-fuel boiler provides heat on extended cloudy winter periods.  Water heater has a thermosyphon heat exchanger with tempering valve to mix cold water providing 120 degree water w/o cost.  It has electric back-up which has never been used.

Jeffrey admit
A separate electric panel controls separation or integration with PG&E's grid.  Unfortunately PG&E's minimum $5 bill policy makes separation desirable, otherwise this complex would be a net power provider, while not wasting the systems true potential.  When fuel cells become viable (current PEM cells last 2 months) the excess electric energy can be used to make hydrogen fuel by electrolysis which can be used to make electricity by reversing the process in the fuel cells.

Jeffrey admit
A winter/summer switch selects between water tank and geothermal water providing seasonally selective heating/cooling.  when using in floor heating. comfort range drops to 65 degrees because of the even heat stratification only possible using this radiator position.  Wall  cooling also requires less energy because in most house activities the body is below the 4 foot cool radiation surface which literally sucks the heat from your body.  Some people prefer an in house barefoot policy.  Floor cooling provides additional benefits to these people.

Jeffrey admit
When this system was built Trace inverters were the only dependable and reasonable choice.  TimesOne high voltage inverters are now available in a variety of configurations, which save transmission losses and save on cabling by allowing smaller wires to be used between solar panels and inverter as well as between batteries and solar panel.

Jeffrey admit
Currently specializing in design and construction integration/supervision of post and beam rammed earth solar powered homes for the environmentally conscious consumer/contractor.  Wall thickness (varying with climate) and insolation (solar potential) are custom site engineered.  Advice is available to make homes and workshops comfortable and integrate with your specific site.  Familiar with both the latest and oldest best technologies.  Encourage use of site available and salvaged materials in construction

Jeffrey admit
Batteries are the weak link in system.  Cheap lead/acid batteries with a dependable life of 3 years give the most for the money, but things may change.  Currently electric potential energy is best stored long-term in hydraulic penstocks, but this require the proper site and greater investment to fully realize.  In the future fuel cells will replace batteries when production costs decrease and membrane life spans increase.

Jeffrey admit
Since this was built as a Y2K complex it was designed to use multiple fuels.  This motor can also be adapted to burn gas, alcohol, or even hydrogen.

Jeffrey admit
This water used in a half acre french dynamic garden and 1 acre goat pasture as well as fire protection.  So far the total cost for this water over 10 years has been $22.50/year.  the integrated delivery system cost is not included, however the initial Nevada Irrigation District box cost $225.00 and the system only uses what leaks by the board that meters the water which is delivered at x#$ per sq. inch @ 6 inch head at ditch box.

Jeffrey admit
Mark Taylor PCS Staff
Zero Energy System Consulting
2790 Northrop Avenue
Sacramento, CA 95864
Tel. (916) 502-3606
FAX (916) 359-7837
Home (916) 483-9903
E-mail <akiva@winfirst.com> 
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