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Figure 4: Preliminary Measured Output Temperatures

Abstract Methods Results
Currently, a major health and energy crisis ® First semester - Team conducted analytical modeling using | e ot e T
: : : Outlet Temperatures Over Time b HIpUL vs. 1ime

affects the Navajo and Hopi Native American eQU_EST energy r_nodellng software to con5|d_er different e

. . . heating solutions in a 500 square foot home cinder block home. Camned Protoype Temperature(F) = Ambent Temperatur -
reser_vaﬂons " N_ortqern Arizona and New o Team tested insulation, phase change materials (PCM) and —— )
Mexico. Many residents on theses reservations considered solar air heating. e B e N A b —shurerDesig
do not have access to electricity and natural gas e Second Semester - Team modeled and constructed Solar . e
which are the main resources used for heating Furnaces to determine feasibility of use and perhaps local T — — L
homes during the winter months. The residents manufactur?ng by I_?ed Feather | | 25 Time of day
are often left using coal and wood stoves to keep o Team built multiple scale_d prototyp_es In which temperatures | Figure 5: Shutter vs Ducting
warm during harsh winters. These stoves create were recorded to determine BTU/time outputs. .00 u;ai o *]130::1 1400 imadiance vs. Angle of the sun vs. BTUS
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airborne pollution that can cause high rates of e P

asthma and other respiratory diseases In
Inadequately ventilated homes. In addition, these

_ Table 1: BTU Outputs of 2 Solar Furnace Designs
resources are now scarce due to the closing of

BTU output [BTUWhr]

the Kayenta coal mine and increased strain on Steel Shutters __ Aluminum Ducting
_ y 1/16 Scale Model  1296.761 BTU/day ~ 687.933 BTU/day 05 T~ w0
local wood SUpp|I6I‘S. Full Size 20748.18 BTU/day 11006.93 BTU/day oo 2 diance Wi’
. o . : Angle of the sun (theta)
Objective Lo e solar faraace, and stecl Ster model solar fornate Figure 6: rradiance vs Angle vs BTUS
prototypes.
The team has been working with Red Feather Testing Procedures Conclusion
Development Group to determine safe and ¢ [pijtial testing - output temperatures measured from different designs e Based on testing results, the team concluded that the most effective
affordable solutions for heating the reservation ¢ Fyrther testing conducted after designs refined design was the steel fin or shutter design. This model produced the
homes. During the first semester, the team o Head loss was calculated to determine pressure drop inside the device, highest thermal output as a result of both theoretical analysis and testing.
evaluated the use of Phase Change Materials and the volumetric flow rate was derated. e This design is comparable to the Solar Sheat 1500 GS, with thermal
(PCMs) to absorb solar radiation during the day o Thermocouples mounted at furnace inlet, outlet, and interior space to outputs roughly equal to that of our design.
and re_—urculate It during the night. _From this measure temperatures e Based on the pricing of the 4x8 models and the cost of electricity, the
analysis, the team ruled out PCMs mainly due to o Arduino UNO converts thermocouple readings to useable data Solar Sheat 1500 GS would have a 23 year pay back period. Our design,

their high cost and low return. For the second
semester, the team has switched focus towards
the use of solar furnaces as a supplemental
heating option to reduce the usage of coal/wood
stoves. The team’s main goal was to design a
solar furnace that would produce a similar
energy output to commercially available
products for a lower price.

which is quite a bit cheaper would have a 12 year pay back period.
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