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(Please use the space below to describe your research project and objectives, any findings and results you can share, and
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The goal of this project is to explore basket woven wind turbine blades made by the local “weaving women” in Uganda from
Fort Portal to Kampala. The woven blades are made using local fibers, hand-woven, and then covered in resin. Small-scale
models of the blade were used for in the 3-point tests for this project. An example of what the blade would look like after testing
its mechanical properties is shown in Figure 1, below.

Using the Vernier Material & Structures Testers (VMST), the model blades were tested for mechanical properties including,
tensile stress, strain, yield force, and deflection. The data was collected and then modelled in MATLAB to be later compared
with the data obtained by Janaya Brown in previous research. Figure 2 below shows an example of the results from the 3-point
test.
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FIGURE 2. EXAMPLE OF MATLAB MODEULING RESULTS.(A) FORCE-DEFLECTION CURVE (B) STRESS STRAIN CURVE WITH VARIATION

To explore the realities of using this device for energy crisis interventions, Matrika collaborated with Christina Urrea’s entropy
project. Data online from HOMER was systematically collected for different energy systems in various African countries,
including Uganda and Rwanda. The energy systems were simulated under a scaled power load increase from a factor of 1.0 to
3.9 times the initial energy load. Numerous factors, including time shortage and entropy, were analyzed in Google Collab. A
sample of the results obtained is shown in Figure 3 below.
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FIGURE 3. SAMPLE OF EHS SCALED POWER LOAD RESULTS FOR RURAL HOSPITAL (A) TIME SHORTAGE VS. SCALED POWER LOAD INCREASE (B) ENTROPY Vs.
SCALED POWER LOAD INCREASE. FIGURE TAKEN FROM HEALTHCARE DURING ELECTRICITY FAILURE: HIDDEN ENTROPY BY A. MECHTENBERG, C. URREA, L.
OMEEBOH, M. OGUNLOWO, E. ETWALU, L. NANJULA, M. MUSAAZI, M. FRANKLIN, H. FRANCOIS.



The next step of this project is to formally write out the justification for an implementation of hand-woven wind turbine blades.
Currently, Matrika is interested in taking an engineering ethics approach and is hoping to be able to add to the relatively new
conversation of engineering ethics. She plans to focus her discussion on the importance of incorporating of local work and
communities. Matrika will continue to work on this project into the Spring of 2023.



