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Fig 8: Efficiency of the parabolic trough while
heating water. Flow rate = 1 gpm.

4. CONCLUSIONS

Based on the data collected and presented in this report, a
parabolic trough solar concentrator provided enough energy
to offset the energy requirements of an electric heating
element. This would be the case for days throughout the
year with low cloud coverage. Both the electric heating
element and the parabolic trough showed to provide enough
heat in similar amounts of time to complete the biodiesel
production process of this study. It was determined that the
slope of the curve for temperature versus time is a direct
indicator of performance for the heating process. For a
parabolic trough, the slope of the curve will be lower than
that of the heating element, on a cloudy day but operating
temperatures may be achievable if solar tracking is utilized.
It should be noted the parabolic trough in this study was
pointed directly at the sun and this relationship was
maintained throughout the heating process. Efficiency of the
parabolic trough in this study has been estimated to be
within a range of 56-75% for heating water. Because of
uncertain values for the specific heat of the WVO and
washed biodiesel, efficiencies for this process were not
given but estimates have been calculated. The system under
investigation was not fully insulated therefore it is believed
overall system efficiency could be improved by insulating
the transfer lines to and from the parabolic trough. Further
investigation of the system as it pertains to efficiency should
be investigated with regards to specific heat values of the
fluid being heated and how insulation of fluid lines will
affect the overall performance.
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