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CAD & Schematics

Figure 2: CAD View 2

Figure 1: CAD View 1 _
Trey Bushling, 9/22/25, SRP EVAP



CAD & Schematics
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Updated Design Efforts & Engineering

Calculations

We are creating conditions for turbulent Weather data from SRP gave us the
free convection to mimic the average parameters needed to characterize the
conditions at the Grand Canal in April buoyant forces and viscous forces
2025. which drive evaporation under free

convective conditions.

Final design parameters to achieve After dimensionless scaling, closest Final design parameters to
this Grashof number: Grashof number we can reproduce in achieve this Grashof number:

s - 179 1011 the apparatus:
T — (. X

Gr, = 1.226 x 10" Too = 45°F
Ts = 90°F
¢ — 2%
L. =10ft

NORTHERN ARIZONA UNIVERSITY Lilliana HB, 9/22/25, SRP EVAP



MATLAB Code

e e ST (e R e e e Exact matches (top 15):
Gr_target_canal = 7.751ell; % Canal average @ 2 m above water (from SRP Grand Canal data) L(ft) L(m) T_inf(F) T_s(F) RH(%) Gr (signed) lerri® Arho_air Stability
band_pct - 0.50; % ol valepmice Band fob satches 10.00 3.048 53.0 49.0 68.0 -8.507e+09 0.01 -8.112e-03 STABLE
require_same_stability = true; % Requires the same Arho_air sign as capal 10.00 3.048 89.0 82.0 58.0  -8.505e+09 0.01 -9.671e-03 STABLE
stability eps = le-9; % Anything with |Arho_air| < eps is treated as "neutral" 10.00 3.048 57.0 53.0 75.0 -8.507e+09 0.01 -8.284e-03 STABLE

10.00 3.048 78.0 32.0 58.0 -8.507e+09 0.02 -9.171e-03 STABLE
% OPTIONAL: scale target by (L/L_ref)”3 to account for shorter apparatus 10.00 3.048 52.0 48.0 66.0 -8.508e+09 0.02 -8.071e-03 STABLE
scale_target_by L3 = true; % <<< set true to preserve regime with short L 10.00 3.048 72.0 67.0 69.0 -8.503e+09 0.03 -8.919e-03 STABLE
L_ref_canal_m =:1307963 % [m] canal characteristic length used in doc 10.00 3.048 79.0 71.0 25.0 ~8.508e+09 0.03 -9.151e-03 STABLE

10.00 3.048 66.0 59.0 8.0 -8.510e+09 0.05 -8.588e-03 STABLE
8 SR o e e e i 10.00 3.048  88.0  82.0  70.0 -8.502e+09  0.05 -9.654e-03 STABLE
t;init:@geet K % Apparatus length in feet 10.00 3.048 59.0 54.0 45.0 -8.502e+09 0.05 -8.335e-03 STABLE
L—m - L th X 0.3048; ¥ Coniert o meters 10.00 3.048 76.0 69.0 36.0 -8.510e+09 0.05 -9.046e-03 STABLE
= = 10.00 3.048 62.0 570 5210 -8.501e+09 0.06 -8.465e-03 STABLE
¥ emperstires: (OF =30 10.00 3.048 86.0 80.0  68.0 -8.501e+09 0.06 -9.552e-03 STABLE
Tinf F = 45:1:90; % Nabient 3iF temperatiure (OF) 10.00 3.048 85.0 79.0 67.0 -8.511e+09 0.06 -9.515e-03 STABLE
Ts_F = 45:1:90; % Water surface temperature (°F) 10.00 3.048 85.0 77.0 38.0 -8.500e+09 0.07 -9.430e-03 STABLE
toK = @(F) (F - 32) * 5/9 + 273.15;

Best achievable by length (max |Gr|; tie—closest % to target):
% Relative humidity L(ft) L(m) T_inf(F) T_s(F) RH (%) |Gr| lerr|% Arho air Stability
RH_vec = (2:1:80)/100; % 2-80% > 0.02-0.80 10.00 3.048 45.0 90.0 2.0 1.212e+11 1325.00 1.191e-01  UNSTABLE

Figure 3: MATLAB Code Based on Calculated Grashof Number _
Figure 4: Output of MATLAB Code
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Bill of Materials

* Link to BOM

Fall BOM.xIsx
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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

Part Quantity Meeded | Purchase Quantity | Current Quanitiy | Unit Price($) Total Price($) | Total Price Order Placed (Y/N) Link MNotes
bt iy ww homedepot, comlpd ISE-7-
Fluwood 15 5 10 1498 2247 Y Sheathing-Panel-38808W=02106250
hrps e ww homedepot comiple—in-n-"1
Lumber-
Wood Bearns 35 15 20 2.58 104.3 Y 7 = =

#2 Zin Flat head

Fhilips exterior " - o

=crews[5lb pk of B = = P i
E720 1 0 1 33.39 33.39 Y —o-lb-Bowx-

2" Corrner Brace —im—Finn— 5 _ EhE
Zinc 3X 20pk 3 0 3 1497 4491 k Pack-d035/F26 15906
HE H4in Flat Head
Philip= metal to
wood screws (50 =i —F =t —Phillicz— S0

pk] 2 0 | 5.98 23.92 Y Pigcez-866200/313343363
herpz: e v homedepor com!nd BOBRFET
Wi aterproof Floor = = ; —andMiml— Used to sealany

Pty 1 0 1 6.97 6.97 Y Flooring-PCFF30=04 84 674 3 mistakes

" x 5" Jinc T-Flate 12 0 12 2.86 34.39 ¥

No longer being

’ _|used but already
lnzulation 2 0 2 2067 A41.34 ki Sorews-5-lb-Bou-PTHNZS5N0013652F | purchased

Feptile Hurmiditw & = = = = Used in last
Thermometer s _" __ = = TITTEELEE
2 0 2 6.99 13.98 Y ?gclids prototype

httpz it we petzmart comifizhthesting= || sed in last

Digital " ater lighti ing-and-lighting- e ias
Thermometer i —fim—diqital- - | Semesters
2 0 2 11.99 23.98 Y thermomete-16531, himl prototype

Flastic ‘W ater ST - = Usedin last

Container ) S _ _in_ semesters
3 0 3 4 12 Y H#lnk= prototype
:-.tltlpsE M l.-.ldw . r:'uichaels. cornn'prnl:-clucn:ﬂl; Usedin last
. ull-zize-dual-temperature-glue-sticks-
Hot Glue Sticks bu-ashland- semesters

10228075 Y michaelsStore=9605%inu=15 [ prototype
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Purchasing Plan

LA R AL o] i | o (== TCeT ] g aTd o] (0w L8 [ =l 101 0L TS
15004 ' H Litanium-portable-hot-tub-he ster-briides-
=tst eSS 1 0 104.5 104.5 ¥ fully-immersion-wster-he ster-with-ant:
hittps: v homedepot comip!Husky-S004
LED Detachable LED-Fect O B
Triped Light 2 2 24.88 4576 Y Tripod-tork-Light-K40G26/ 33176756
TR T TS T 2 T T T T B =
Q Qh.!.EQam.! a .aud. a i! = Q !.
‘w'all 8 Cawvity Foam G'wP-10-5-lb-Spray-Foam-Sealant-Kit-
1 1 159,98 159,98 Y FEES00035I2ETFE0a0
‘Wide SprayFoam STUEE-yide-5 R = B
Sealant 4 4 30.08 150.92 Y Sealant FI0TEIGI 627204
Arduing 1 1 0 0 Y httpzd dwwne, arduino, ced
Winl Pool liner 2 = 2 g
Iy _cart_rr- -mfa- -0- -nfa- -nda- -nta- -
1 0 104.97 104.97 Y nia-_-nda
Hingeszs 7 0 0 M
Silicone Caulk Elus-10-1-oz-"white-Scrylic-Lates-Caulk-
2 0 6.89 13.78 Y Elus-Silicone-1S1023M0009 7524
Caulk Gun oz-Heawy-Cuty-High-Leverage-Drip-Free-
1 0 11.58 11.58 M Laulk-Gun-19F TOI02 314 393514
RfLLp=rr naihedepal . colfrpr T=T-50TT-
: MAE5-Sanding-and-Fiberglass-Oisposable-
Construction Mask & 0 2 12 ¥ Fiezpirator-with-Cool-Flow-Yalve-1-Pack- | For Safety
LA A 7PN 11| WT=JeT ] o 0Tl i (o L [ WLC=0 =1 =T
dmm Fubber Gloves Induztrial-tlitrile-Gloves-Foyder-Free-4-
[200 count] il
2 0 13 26 k 2 = = = |For Safety
http=:diwww homedep ot comipd Commerc
CGF Oiutlit box Mertical-Mon-MMetallic-w'eatherproof-ln-
EE. n E[. E.'D. | nnfig [a!DDE. Ea[.
3 0 10.48 31.44 Y A P00 S4 07
Desicoant 1 0 0 N Undecided
Glass Siphon
Reesiving Dish 1 0 0 N Undecided
Scientific Balance 1 0 0 M Undecided
Bubber Siphon Tube
1 0 0 M Undecided
https:tfwww homedepot.comipepflewiton-
. 20-Amp-Self-Test-SmartlockPro-Slim-
GEFI Owatlie GFCI-Ouples-Outlet-white-3-Fack-
3 0 15.51 46.53 Y GFMT2-30w-M22-GF R T2-03 12059995393
Total Cost ($): 1330.74
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Manufacturing Plan

Part Time [hours] Manufacturing Method Progress Percentage
Apparatus Base, Walls, & Roof 15.5 Woodworking/Assembly 85%
Data Collection Circuit 3 Electronics/Wiring 50%
Water Pool 2.5 Woodworking/Lining 20%
Air Cooling System 3 Installation/Mounting 20%
Sensor Mounting and Calibration 2 Calibration 35%
Siphon for Water Level & Balance Calibration 1.5 Tubing/Calibration 0%
Total 27.5 35.0%
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Demonstration

~%
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Demonstration

SHT21
- +20.3-04°C
-+2-3RH
- Factory Calibrated
DS18B20 x 2
-+5°C
- Factory Calibrated
DHT11
- £2°C
-+ 5RH
- Factory Calibrated
Thermistor
-+1-2°C

Not Calibrated
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Gantt Chart

 Link to Gantt Chart

SRP EVAP Gantt Chart ME486C .xIsx
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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

Thank You!
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