Individual Report by Cheryl Smith

UHEAC Rock Thermal Storage Heating System

Observations

The rock storage bin has several openings, which prevents the system from pressurizing.  Existing ductwork servicing the rock storage area, providing supply and return air are inoperable.  This requires any air flow to occur by natural convection. Due to the fact that the system is open, ie not pressurized, natural convection is hampered .

Survey/Interview Results

In an interview with Clifford Scholz, he indicated that returning the rock thermal storage system to efficient operation is a primary concern of the UHEAC.

Analysis

Air flow from the solar panels enter the rock storage at the top of the bin, above the surface of the rocks, at the south end.  Warm air enters the rock bin, and the air flows across the top of the rocks.  The building supply air exits from the east side of the bin, above the rocks.  There is no air flow through the volume of the rocks.  Because of this, there is little opportunity for heat transfer to occur from the air to the rocks, therefore negligible thermal storage is taking place in the rock storage bin.
Recommendations

· Reroute the air exiting the solar thermal panels to the space under the rock storage bin, below the metal grate holding the rocks.  Seal all openings to that area.  This would force the air to flow up through the complete volume of the rock storage.  Thermal storage would then take place.

· Seal off all the rock thermal storage heating system, allowing only the required intended openings.  The system would then pressurize and flow would occur.

· It would be required for a fan to force the air from the solar panels to the bottom of the rock bin, as air would not flow to that level by natural convection.  Some of the power produced by the solar PV system could be diverted to run that fan.

Suggested Future Study

Once the rock thermal storage system is sealed and pressurized, then air flow can be checked.  This would be done to determine the amount of air flow due to natural convection.   Future activities would involve rerouting the air flow to the bottom of the bin under the bin in the space between the bottom of the rocks and the floor.  Associated requirements to accomplish this is discussed above. 
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Drawings by Cheryl Smith

Upland Hills Ecological Awareness Center – Inside Rock Storage Bin
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