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Abstract
Heat and ambient air drying and aeration systems are common methods of preservation of 
cereal grains and oilseeds.  These stand-alone and in-bin systems are extensively used on 
farms, although these can have potential problems including  potential heat damage and 
over-drying grain within the bottom layers, wide dispersion of final moisture contents from the 
bottom to the top of the bin, and moisture migration during cold or hot months.  The objective 
of this study was to determine the performance of a novel drying and aeration system that is 
designed to use precision technologies to target specific areas of bins, not the entire bin at 
one time.  Multiple Haber Technologies’ DRI-Stack units were installed in farm-scale bins and 
were filled with high-moisture corn as part of the fall 2019 harvest in central Iowa.  This 
presentation will report on the resulting drying performance of the DRI-Stack units in these 
bins, including initial moisture of the corn, final moisture, time to dry relative to ambient air 
conditions and energy efficiencies.  Future work will include control system evolutions, which 
are expected to improve the drying efficiencies of these systems.
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Experimental Approach
• Prototype systems tested in 3 farm-scale bins during fall 2019 in 

central Iowa
• Dates of test:  November 2019
• Capacity of bin:  19,000-20,000 bu, 37-ft diam
• Corn:  ~20% moisture (w.b.)
• Number of stacks in bin:  7 stacks/bin (1 in center; 6 near periphery)
• Number of valves per stack:  3 or 4 valves/stack, 22 total
• Moisture readings during test: 1/min at each valve location
• Ambient air conditions only (no burners used to facilitate drying)

Background
• Moisture levels are critical to safe storage of cereal grains and oilseeds
• If moisture is too high at harvest, then grain is dried in dedicated dryers 

or in-bin systems
• In-bin aeration is used to cool grain and manage moisture throughout 

storage
• In-bin systems are not always effective

• Lower layers can be dried too much
• Airflow travels through entire bin
• Ineffective/non-specific means of targeting hot spots in the bin

Results
• All moisture levels throughout the bins dropped to safe levels in <8 days
• Moisture levels throughout the bins followed a nonlinear decreasing trend

Materials
• Haber Technologies has developed a new approach to grain drying and aeration

• DRI-Stack:  Direct Routing Intelligence
• Series of vertical stacks evenly spaced across the bin
• Multiple air outlet/inlet valves per stack
• Can target specific locations within the bin

• Valve-to-valve within a single stack
• Valve-to-valve across stacks
• Works in conjunction with or instead of plenum
• Dynamic computer algorithm used for bin
• Will not over-dry bottom layers Haber
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Next Steps
• Refinement of computer modeling and control algorithms

• Adaptive-Predictive Control for smart drying 
• 3D moisture content mapping with relative humidity sensors and temperature cables

• Additional testing in farm-scale bins
• Assessment of energy savings & ROI
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