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ABSTRACT OBJECTIVES & OVERVIEW DESIGN DETAILS

Trusted Thermal Consulting, LLC is »~ Northern Ontario is a food desert due to sparse population and environmental > Provide 73.5 kWh of Demand between 5pm SBLAR THERKAL STBRAGE AN
consulting for AgriTech North, a non- limitations < 1 ;ulail trom Aoril throush Noverlmowber B Hexadecane Wax PCM
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of food insecurity that plagues (1] > Traditional agricultural practices unfeasible due to frigid temperatures (down to -40°C) sall . ciore thermal energy in 2,500 gallon tank Hexadecane
indigenous communities in  Northern ; and rocky terrain — containing environmentally friendly phase PCM ' 27 e
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adopts a solar tri-generation system to NZ& maximizing yield per area and enabling year-round operation, but has higher = 8 D B T et (et
provide energy, heating, and cooling for Be= energy demand and emissions » 120 PV panels and 30 Thermal Panels to be the storage tank will have a maximum operational temperature of 7
- . . . . i . . . . 95°C. The tank will operate between 14 psi and 20 psi to mitigate
the facility, reducing the current demand @)| ~ Solar tri-generation mitigates this energy demand by using solar-thermal panels installed at AgriTech North facility accidental release of the HTF and PCM.
for electricity and natural gas. The design for energy and heating, and by using an adsorption-based chiller for cooling _
proposes the use of a potassium formate » Cooling occurs from spontaneous evaporation inside the chiller’s vacuum, and heat is fed e EQUATION APPLICATION
heat transfer fluid (HTF) to capture heat to the chiller to regenerate the system (1] 0 (6) [KWH] =am(z)[wl (LKW 1hr x ( N 0y Noy) - : :
generated by solar-thermal panels 5_5 solar 2| * Tooow NenermatNenermat + NevNpy Collection of solar irradiance =
outside of the facility, as well as the ~ Generate equations for estimating the thermal energy harvested by the = o Lkw The suggested tank design based on
excess heat generated by grow lights in solar-thermal panels, emitted by the grow room lights, transferred via heat é Qugnes KWR) = Ty X oo X 1Y X ) (Niggness X W) Energy generated by grow rooms system modeling and environmental
the vertical farm. A well-insulated tank exchange to the HTF, and lost through the walls/tubing = nexternal . Oy e @ considerations is a 2,500 gallon tank
- _ . . . . . . . _ q L ~ Lputside 1 j Yoffice oy ) )
containing a phase-changing material > Simulate the heat transfer in Python using irradiance and temperature data Qeonawants (t) [kWh] Z (k*‘q'* L. )+ Z (kﬂq} L ) Energy loss through facility walls hich b built of carb
= o = j which must be custom built of carbon
(PCM), hexadecane wax, will be used to to determine chiller demand < i . e .
store the thermal energy, which will then . . _ [ dT  2mkLAT Heat exchange in grow rooms steel for chemical compatibility with
be fed to an adsorption-based chiller. The » Size the well-insulated PCM tank based on the chiller demand el Qnmx Wh] = kA, o= =7 the hexadecane wax and potassium
. . . T; .
process was simulated in Python using > Select environmentally friendly materials for the PCM and heat transfer fluid formate fluid.

solar irradiance data collected hourly in

Dryden for 18 years. » Present AgriTech North with a detailed final design and economic analysis

SIMULATION RESULTS
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Solar energy can be harvested to meet some of the cooling demand between April and November at the AgriTech North grow rooms. Based on typically
. o MTF Chiller available solar energy, a 2,500 gallon carbon steel thermal storage tank with hexadecane wax should be installed to utilize daytime solar energy during

Bypass to evening chiller demand. The client-proposed solar configuration of 120 PV panels and 30 solar thermal panels is not sufficient to meet the full projected

X 50;A>rray 73.5 kWh of demand, so natural gas will be required to supplement remaining heat via a boiler. The final design solution consists of potassium formate

Q awor =3 89 circulating fluid and hexadecane thermal storage material, which meet the client’s objectives for low environmental toxicity. Further work must be done
*HTF = Heat Transfer Fluid p-105 to conduct an economic analysis on the final design compared to current operation.
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