NAU

NORTHERN
ARIZONA

UNIVERSITY

Renewable Energy Lab Weather
Station

67% Build Update

By:
Chenxi Dong, Rowan McCullough, lan Torp, and Shutong Wang



CAD - Aluminum Crossbar

2 - Chenxi

36.00

1.00

0.0625

1.50




\ P

<A\ X}
EIHEXN

% —

A TN
AM\W«NI»» “»‘W&\ ;
A

Weather Tower

CAD -



Design Description

BOM Table

ITEM NO.

PART NUMBER

DESCRIPTION

Tower

The main body of the tower

1

2 Top Top crossbar
3 Platl Side platform
4 Pyranome ter

5 Humidity

6 Thermome ter

7

= === ===




Weather Tower Status

. Crossbar assembled and mounted
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6 -lan

tage
\tage
Voltage

—pyca

880
8839V
8839

L 8830V
0.8830V
0.8830V
0,8613V
™
8807V
8807V
0.8807V

Voltage

8648V
0.8830V
8830V
8830V
8807

num1g1ty=50.20%
humigity=50.32%

Wind Direction
Wind Direction
Wind Direction
Wind Direction:
viind Direction:
Wind Direction:
Wind Direction:
Wind Direction
Wind Direction
Wind Direction:
Wind Direction
Wind Direction
Wind Direction:
Wind Direction
Wind Directio
Wind Direction

Wind Dire

@ Direction
Wind Direction
Wind Directio:
Wind Direction
Wind Direction:

96.42°
96.42°
96.42¢
96.42°
96.42°
93.96°

9.

96.07°
04.31°

06.07*

Current Sensor Connections

18580
1080¢
19071

83.912 hPa

for 5 minutes.
2.08 Wz

frequency for § minutes
Frequency: 2.32 W

squency for S minutes.
T




BUdget Client Funding Support: $500

Crossbar Aluminum B7.38 432.62

,_Tot'j:u::::sing_, Hardware 14.19 418.43

$300 Monitor 37.42 381.01

- EKO Converter Cable 104.2 276.81

-~ Replacement Raspberry Pl 85.42 191.39

Q@ o ccutosh et Remaining Budget: $191.39
i ) 1o Torp $75.00
CD  Chenxi Dong $75.00

oW Shtong Wong 575,00 Total Spending Budget: $800

Total Remaining: $441.8
$250.41 Remaining
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Bill Of Materlals

Material Quantity Part Status Make/Buy | Primary vender _ Link to Pruduct
Onn MicroSD card 32gig 1 6.96 | Arrived Buy Walmart Same Day |https:/fwwwwal
MCP3008 Analog to Digital Converter 2 15.3|Arrived Buy Amazon Brldguld Two Day https: //www.a
BME280 Sensor 2 14.1(Arrived Buy Amazon Qoroos NextDay |htips./fwww.am
Model MSB0 Pyranometer 1 In house Preowned |NRG EKD N/A https://eko-instr
Te0C Temperature MRG Sensor 1 o In house Preowned |NRG NRG MN/A https: /Manwas nrg
Wind Vane NRG #200P 1 = In house Preowned |NRG NRG MN/A https:/fwww.car
NRG #40C Anemometer 1 = In house Preowned |NRG NRG MN/A https: /A nrd
NRG BPE0 Barometric Pressure Sensor 1 In house Preowned |NRG NRG MN/A https: /Manwas nrg
Raspberry Pi 3 model B+ 1 35|In house Preowned |Mouser Raspberry Pi [N/A https:/fwww. mo
Wirefcabling 1 22c/ft|In house Preowned |Home Depot  |Syston N/A https:/fanww hor
1/2 emc tubing 7 N/A[IN house Preowned | N/A MN/A N/A N/A
3/4 emc tubing 18 N/A[IN house Preowned [N/A MN/A MN/A N/A
36/1/(1/16) Angle Gage Aluminum 4 34.32 |Arrived Buy Home Depot  |Everbilt Same Day |https:/fwww hor
1.5/36/(1/8) Flat Bar Aluminum 2 27.28|Arrived Buy Home Depot  |Everbilt Same Day |https://www. hor
2" Boom Mount 1 N/A|In house Preowned |N/A N/A N/A N/A
Voltage Amplifier (ADG20) 1 13.23|Arrived Buy Amazon Midzooparts |6-10 Day  [https:/fwwwam
Mounting Hardware 4 14,19 |Arrived Buy Home Depot  |Everbilt Same Day |htips:/fwww
EKO Converter Cable 1 104.2 | Arrived Replace |EKO EKO 4-6 Day https://eko-instr
Monitor 1 37.42 |Arrived Buy NAU Surplus  |Dell Same Day |N/A
Backup Raspberry P1 4B 1 89.42|Shipping Buy ADA Fruit Sony 4-5 Day https: //www. ad:

Total Cost: 3487.42(100% ordered

95% Arrived

8 - Rowan



Manufacturing Plan

» Sensors still need to be mounted on crossbar/tower and permanently
wired through conduit tubing into RE Lab.

Manufacturinghems _[status Compteton Date |

Crossbar Aluminum Assembled 7-Oct
Crosshar Hardware Assembled 12-Oct
Sensor Mounting Hardware Owned MN/A
EMC Electrical Conduit Owned M/A
Long-Term Wiring Owned MN/A
ERO Converter Cable Purchased M/A
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Database and transmission protocol

After the sensor starts running, it will
automatically create a database file on /home/pi/weather_db
the Raspberry Pi

v

o7} ,
' Raspberry Pi

weatherdb weatherdb- weather.db-
shm wal

After the data is successfully written to
the database, it will be exported as a
Json file directly in the NAU website
folder via the SMB protocol.

Finally, the front-end .html of the
website will automatically read various

Humidity (%) Pressure (hPa) Wind (mph) Wind Vane(deg) Sensor data in 'jSOn and display them On _
52 777.9 5.1 96.1 the web page. NfE Sy = 'R

2025 > Sum25toF25 WeatherStation

B [EE):]
< ™ index.html 2025/10/10 23:06

As of 15:18

= [l last_10min.json 2025/10/14 15:10

000000000000050950

[ last 24h.json 2025/10/14 15:10

[ latestjson 2025/10/14 15:10

{} latestjson X

on > {} latestjson >
.06, "pressure_hpa":786.348, "wind_speed_ms":2.4454866666666666, "wind_direction_deg":77.77
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Website Dashboard

Weather Station

Live Data Dashboard

Temp (°C) Humidity (%) Pressure (hPa) Wind (mph) Wind Vane(deg) Rain (mm) Solar (W/m?)

NaN 51 782.7 5.3 96.4 NaN NaN

Last 10 min Last 24 h As of 15:11

& 15:03
o o .Pressure (hPa): 790.52 hPa
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https://ceias.nau.edu/capstone/projects/ME/2025/Sum25toF25_WeatherStation/

Anemometer

« Second Anemometer Attached
« 9O0ft

e Outputting Data to Website

* Pre-existing, used previously

built code to connect.
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Wind Vane

«  Outputs Degree Angle

- 180°=9S

- 270°=W




Barometric Pressure Sensor

. Output Voltage

. P=243.87*VV+494.426
(instruction)

. Final data

- We ultimately obtained a
barometric pressure of
approximately 785 hPa.
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Gantt Chart

Weather Station
NAU Capstone Project Start: Tue, 8/26/2025
Today: 10/14/2025
Display Week: ¥ ' Aug 25, 2025 Sep 1, 2025 Sep 8, 2025 Sep 15, 2025 Sep 22, 2025 Sep 29, 2025 Oct 6, 2025 Oct 13, 2025

ASSIGNED

T0 PROGRESS START

Sensor connection and code lan 8/31/25 9/23/25
Gantt Chart Shutong 8/31/25 9/23/25
Material purchase, order and assembly lan&Rowan 8/31/25 9/23/25
Website Updates Chenxi&Shutong 8/31/25 9/23/25
Modification and improvement of CAD part Chenxi 8/26/25 9/23/25
Testing (Anemometer) Rowan 9/23/25  10/16/25
Testing (BME280) Rowan 9/23/25  10/16/25
Hardware Status 67% Everyone 9/23/25  10/16/25
Programming (Wind Vane) lan 9/23/25  10/16/25
Physical Connection (Wind Vane) lan 9/23/25 10/16/25
Programming (Pressure Sensor) Chenxi & Shutong 9/23/25  10/16/25
Physical Connection (Pressure Sensor) Chenxi & Shutong 9/23/25  10/16/25
Testing (Pyranometer) Rowan 9/23/25 11/6/25
Testing (Wind Vane) Rowan 9/23/25 11/6/25
CAD Chenxi 9/23/25 11/18/25
Website Check #1 Chenxi&Shutong 9/23/25 10/7/25
Programming (Thermometer) Chenxi 10/14/25 11/6/25
Connection (Thermometer) Chenxi 10/14/25 11/6/25
Programming (Pyranometer) lan 0% 10/14/25 11/6/25
Connection (Pyranometer) lan 0% 10/14/25 11/6/25
Mounting Rowan 0% 10/14/25 11/6/25
Testing (Thermometer) Rowan 0% 10/14/25 11/6/25
Testing (Pressure Sensor) Rowan 0% 10/14/25 11/6/25
Future
Efest Registration lan 0% 10/21/25 10/21/25
Finalized Testing plan Rowan 0% 9/23/25  10/31/25
Hardware Status 100% Everyone 0% 10/14/25  11/4/25
Final CAD Chenxi 0% 10/14/25 11/6/25
Product Demo/Final Testing Rowan 0% 11/6/25  11/18/25
Final Report Everyone 0% 11/6/25  11/28/25
Client Handoff Everyone 0% 11/20/25 11/28/25
Final Website check Everyone 0% 11/20/25 11/28/25
Efest Everyone 0% 12/5/25 12/5/25
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Thank You
& Questions?
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