Valparaiso University

ValpoScholar

Symposium on Undergraduate Research and

Creative Expression (SOURCE) Office of Sponsored and Undergraduate Research

Summer 8-3-2012

Designing a Calorimeter to Calibrate an Optical
Radiative Flux Measurement System to Find the
Power Entering a Solar Reactor

Jesse Fosheim

Melissa Meyer

Jonathan Ogland-Hand

Follow this and additional works at: https://scholarvalpo.edu/cus
b Part of the Mechanical Engineering Commons

Recommended Citation

Fosheim, Jesse; Meyer, Melissa; and Ogland-Hand, Jonathan, "Designing a Calorimeter to Calibrate an Optical Radiative Flux
Measurement System to Find the Power Entering a Solar Reactor" (2012). Symposium on Undergraduate Research and Creative
Expression (SOURCE). 183.

https://scholarvalpo.edu/cus/183

This Poster Presentation is brought to you for free and open access by the Office of Sponsored and Undergraduate Research at ValpoScholar. It has been
accepted for inclusion in Symposium on Undergraduate Research and Creative Expression (SOURCE) by an authorized administrator of ValpoScholar.

For more information, please contact a ValpoScholar staff member at scholar@valpo.edu.


https://scholar.valpo.edu?utm_source=scholar.valpo.edu%2Fcus%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.valpo.edu/cus?utm_source=scholar.valpo.edu%2Fcus%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.valpo.edu/cus?utm_source=scholar.valpo.edu%2Fcus%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.valpo.edu/osur?utm_source=scholar.valpo.edu%2Fcus%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.valpo.edu/cus?utm_source=scholar.valpo.edu%2Fcus%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/293?utm_source=scholar.valpo.edu%2Fcus%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.valpo.edu/cus/183?utm_source=scholar.valpo.edu%2Fcus%2F183&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholar@valpo.edu

Designing a Calorimeter to Calibrate an Optical Radiative Flux Measurement System to Find the
Power Entering a Solar Reactor

Author: Jesse Fosheim, Melissa Meyer, and Jonathan Ogland-Hand
Affiliation: Mechanical Engineering

A solar furnace has been constructed at Valparaiso University to test the performance of various solar
chemical reactors. A primary performance index of a solar chemical reactor is the efficiency, or the fraction
of the energy that enters the reactor that is utilized in the chemical reaction. To calculate this efficiency, we
must first know how much solar power is entering the reactor. An optical radiative flux measurement
system has been developed that gives the solar flux distribution over the aperture of the reactor, but must be
calibrated to provide the actual power level. Therefore, a calorimeter was designed and built to perform this
calibration. The calorimeter is designed so that the solar power entering the aperture is transferred to water
flowing through the tubes that make up the cavity. Then, by measuring the flow rate of the water and the
temperature of the water at the inlet and outlet, the energy entering the calorimeter can be calculated using
the first law of thermodynamics. The uncertainty in the calculated power level has also been established
through a thermal loss and measurement uncertainty analysis.
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