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CAD & Schematics
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Figure 1: CAD View 1

Figure 3: CAD View 3
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Figure 2: CAD View 2



CAD & Schematics
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Figure 4: Drawing Trey Bushling, 10/13/25, SRP EVAP



Circuit Diagram
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Updated Design Efforts & Engineering 
Calculations

1. New characteristic length for the 1:5 rectangle sample area of 

Grand Canal in Pheonix:
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2. Rayleigh number calculation with new characteristic 

length:

3. Rayleigh number for apparatus with 1:5 rectangle 

water tank:

4. Difference in Rayleigh numbers using the previous characteristic length: 

5. Difference in Rayleigh numbers using the updated characteristic length:



Updated Design Efforts & Engineering 
Calculations

Additionally, a smaller Rayleigh (and Grashof) number allows us to use a Sherwood correlation produced 

from a published mass transfer experiment to begin modelling a convective mass transfer coefficient. 

Lilliana HB, 10/13/25, SRP EVAP

With a Rayleigh number range of:

This convective mass transfer coefficient could be used as a 

reference to check if we are taking data under the correct conditions. 

Source: Natural Convection Adjacent to Horizontal Surface of Various 

Planforms

Lloyd, J. R., and W. R. Moran, J. Heat Transfer, 96, 443, 1974. 

In Conclusion: 

- New characteristic lengths produced smaller Rayleigh numbers

- This allowed us to use a previously published Sherwood correlation to 

model a convective mass transfer coefficient which we can reference 

during our own data collection

- The temperature and relative humidity conditions in the apparatus have 

not changed

Design parameters to 

achieve the Rayleigh 
number:



Testing Plan Summary
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Ambient Open Conditions

• Ambient Air Temp

• Ambient Water Temp

• Ambient Humidity

• Exposed Ceiling

Ambient Closed Conditions

• Ambient Air Temp

• Ambient Water Temp

• Ambient Humidity

• Enclosed Ceiling

Controlled Humidity Conditions

• Ambient Air Temp

• Ambient Water Temp

• 2% Humidity

• Enclosed Ceiling

Controlled Water Temperature

• Ambient Air Temp

• 32.22°𝑪 Water Temp

• Ambient Humidity

• Exposed Ceiling

Controlled Air Temperature

• 7.22°𝑪 Air Temp

• Ambient Water Temp

• Ambient Humidity

• Enclosed Ceiling

“Ideal Scaled” Conditions

• 7.22°𝑪 Air Temp

• 32.22°𝑪 Water Temp

• 2% Humidity

• Enclosed Ceiling



Bill of Materials 

• Link to BOM

Fall BOM.xlsx

Jorge Cesin, 10/13/25, SRP EVAP

https://nau0.sharepoint.com/:x:/r/sites/ME476CTEAMSRPEVAP/_layouts/15/Doc2.aspx?action=edit&sourcedoc=%7Bf3e79649-3360-451b-8b4e-bda9cdaed24c%7D&wdOrigin=TEAMS-MAGLEV.teamsSdk_ns.rwc&wdExp=TEAMS-TREATMENT&wdhostclicktime=1758585609651&web=1


Purchasing Plan
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Purchasing Plan Continued
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Manufacturing Plan

Part Time [hours] Manufacturing Method Progress Percentage

Apparatus Base, Walls, & Roof 60 Woodworking/Assembly 100%

Data Collection Circuit 15 Electronics/Wiring 85%

Water Pool 6 Woodworking/Lining 100%

Air temp. & humidity control system 5 Installation/Mounting 20%

Sensor Mounting and Calibration 5 Calibration 85%

Siphon for Water Level & Balance Calibration 1.5 Tubing/Calibration 20%

Total 92.5 68.33%
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Table 2: Manufacturing Plan



SHT21-D Calibration Verification

Figure 5: Performance Curve for %RH

Relative Humidity

• Mean Error: ±2 % RH

• Max Error: ±5 % RH

• Expecting a little error due to our 

low %RH needed

Figure 6: Performance Curve for Temperature

AIR Temperature (°C )

• Mean Error: ± 0.3 °C

• Max Error: ± 1-1.5 °C

• Error is limited due to our expected 

temperatures used

SHT21-D
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DS18B20 Calibration Verification
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DS18B20

Water Temperature (°C)

• Mean Error: ± 0.2 °C

• Standard Deviation: ±3 ≈ ±0.5°C

• Stable accuracy within our temp 

ranges 8°C – 40 °C 

Figure 7: Performance Curve for Water Temp Sensor



Demonstration
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Figure 8: Apparatus View 1

Figure 10: Apparatus View 3

Figure 9: Apparatus View 2



Demonstration Data Collection
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Timestamp Air_Temp C Humidity_% Water_Temp C

2025-10-13 22:51:33 24.11 43.32 22

2025-10-13 22:51:38 24.09 43.03 22.01

2025-10-13 22:51:43 24.08 42.81 22

2025-10-13 22:51:48 24.06 43.18 22

2025-10-13 22:51:53 24.08 44.4 21.98

2025-10-13 22:51:58 24.08 44.57 21.99

2025-10-13 22:52:03 24.08 44.87 22.01

2025-10-13 22:52:08 24.06 44.87 21.99

2025-10-13 22:52:13 24.05 45.06 22

2025-10-13 22:52:18 24.09 45.18 22

2025-10-13 22:52:23 24.08 45.29 21.99

2025-10-13 22:52:28 24.09 45.36 22

2025-10-13 22:52:33 24.1 45.38 22

2025-10-13 22:52:38 24.08 45.37 22.01

2025-10-13 22:52:43 24.09 45.5 22.01



Gantt Chart

• Link to Gantt Chart

SRP EVAP Gantt Chart ME486C.xlsx

Samantha Synk, 10/13/25, SRP EVAP

https://nau0.sharepoint.com/:x:/r/sites/ME476CTEAMSRPEVAP/_layouts/15/Doc2.aspx?action=edit&sourcedoc=%7B5172b18b-8235-46c0-ad49-72ca360092aa%7D&wdOrigin=TEAMS-MAGLEV.teamsSdk_ns.rwc&wdExp=TEAMS-TREATMENT&wdhostclicktime=1758390722513&web=1


Moving Forward

Samantha Synk, 10/13/25, SRP EVAP



Thank You!
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