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Physical Prototype 

Trey, 4/28/2025, SRP EVAP

Question to answer: 
- Determine how shading affects the internal 

temperature of water and local relative humidity.

What was the answer:
- Shaded water exhibited significantly lower 

temperatures compared to unshaded water.
- Evaporation rates were higher in unshaded areas.
- Relative humidity above shaded water was 

approximately 5% higher in several data points.

Plan to iterate based:
- Introduce active water temperature control.
- Implement more precise humidity sensors to track 

local environmental changes.

Figure 1: Shaded Prototype
Figure 2: Unshaded Prototype



Physical Prototype 

Brendan , 4/28/2025, SRP EVAP



Physical Prototype Results Day 1

Trey, 4/28/2025, SRP EVAP



Physical Prototype Results Day 2

Brendan, 4/28/2025, SRP EVAP



Day 2 Raw Data:

Jorge, 4/28/2025, SRP EVAP



Physical Prototype Error Possibilities 

Jorge, 4/28/2025, SRP EVAP

• Debris Falling into the water 
• Animals and Insects drinking the water
• Water sticking to fingers when checking thermometer 
• Wind blowing water out of tub 
• Weighing Tubs Incorrectly
• Thermometer Error 
• Heat from Solar Panel 
• Shading



Virtual Prototype 

Samantha Synk, 4/28/2025, SRP EVAP

Figure 3: MATLAB Code Parameters

Ranges of Parameters:



Virtual Prototype Results

Samantha Synk, 4/28/2025, SRP EVAP

Figure 4: 543 Valid Designs that Produce a Reynolds Number Equivalent to 
Arizona Canals shown by plotting the length vs. Temperatures and wind 
speeds

Figure 5: Distribution of Valid Reynolds Numbers



Virtual Prototype Results Cont. 

Lilliana HB, 4/28/2025, SRP EVAP

Figure 6: 10 optimal combinations which have the smallest lengths & 
lowest wind speeds. 

In conclusion, we will build an apparatus that will be able to operate under the parameters with 
the lowest wind speed and shortest length to mimic the conditions of the canal. 

Figure 7: Possible lengths plotted against wind speed and temperature 



Wind Tunnel Simulation

Garet B, 4/28/2025, SRP EVAP

Question to Answer: How forced convection in 
relation to the Reynold’s and Sherwood numbers 
guide us in creating an accurate model.

What was the answer?: Model simulated forced 
convection, laminar flow, and turbulent transition 
all of which are directly related to the Reynold’s 
and Sherwood number and the overall 
evaporation rate. Shows us that geometry is not as 
accurate as we would like for laminar flow.

Plan to iterate: Goal is to now build something 
realistic and attainable. Study more on turbulent 
and transitioning flows that fit within our scaling 
and parameters.

Case Study Video 1: Blender Wind Tunnel with 
Evaporation 



Wind Tunnel Simulation

Garet B, 4/28/2025, SRP EVAP

• Represents calculated 
data

- Viscosity
- Initial geometry
- Wind Speed
- Gravity
- Buoyancy Density 

• Found that scale would 
have to be way higher 
in- order-to get similar 
real-world data.

Case Study Video 2: Rendered Blender Wind Tunnel with 
Evaporation 



THANK YOU!
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