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Abstract

Herein, this report investigates the possible architecture of a system designed for amateur use regarding
the collection and storage of data relating to weather conditions as specified in the brief provided. Within
we are a series of tables enclosed that provide a summary as to the benefits of the devices. This is then
assembled into a circuit diagram and approximate PCB design layout as part of the wider system. This
results in a system that is optimised for very amateur usage and operates at a remarkably low voltage.

Introduction

The world faces increasingly volatile and unpredictable weather conditions. In leu of this, amateur
meteorology has grown both in popularity and importance both globally and locally [1]. The
advancement of this field creates a new demand for devices that can provide accurate and reliable data
while also providing a high degree of operational sufficiency as to permit data collection in hostile
weather conditions without personnel attendance. The system also has a strict specification of
measurements that it is required to take. While some are more atypical than others for standard amateur
meteorology it is nonetheless a baseline from which to work. These measurement requirements are.
Temperature, Humidity, Wind Velocity, Airbourne particulate count, Sunlight brightness, UV intensity,
GPS coordinates and Volatile Organic compound level.

Relevant Literature

Literature Review

The literature review provides for several conclusions to be drawn, summarised in the table below,
considering five varying options, with focuses between agricultural, professional and amateur it allows
this report to justify a centre by which to design.




Device Title

SWS 16600 WiFi SH
Professional Weather
Station

ACCURB DWS5100 5-in-1
Solar-Powered WiFi Weather
Station with Weather Alerts

Kotai Electronics

Automatic Weather
System [

Wind Speed and
Direction, Temperature,
Battery, VOC Level,
Particulate level, Light
level.

Speed and Direction, humidity
and temperature.

Image of Device N
r® = ~
=
= ¥
Similarities UV Reading, Humidity, Battery Operation, Wind Temperature, Humidity,

Wind Speed and
Direction. Particulate
level, configurable VOC
and sunlight sensors.

Dissimilarities

No local device storage.
Largely designed as a
loT device for low wind

speeds.

No local device storage, largely
designed as an loT device,
lacks several sensors required
by specification.

Features Agricultural
chemical sensors. No
Battery connection. loT
included but not
necessary for operation

Takeaways Possible to build a low- | Also holding a low profile this | Works well as a larger,
profile interfacing kit model has a lower power more durable and
with almost all sensors | consumption but echoes a lot | accurate weather
installed, while the of the| previous device in terms | system. The readings
accuracy of certain of effective winds and even seem to be of a higher
measurements can be design profile. Less grey accuracy in intense
noted as having sizeable | readings are present, but this | conditions, reducing
grey readings, itis a is largely due to the lack of grey readings compared
compact system that sensors. Still may provide to the other systems. Is
matches almost all useful insights into the system | designed to be fully
requirements. Even if design regarding sensor fixed and integrated
the internal design is placement and optimisation. with a mains power
not publicly disclosed. Internal design not published | system. Provides a
but technical specifications useful comparison
provided in greater detail. against the other
smaller, less accurate
systems even if
possessing an array of
agricultural chemical
sensors not required by
the brief.
Price Point 151.76GBP 99.96GEP 734.89GBP
(Before VAT or
Import Duty)

In addition to this, there are several patents and other designs that provide useful insights but are too

comparatively like the first two examples to deign novel insights.




Summary

The examples above present a few aspects for consideration. While it is worth noting that price will likely
be substantially higher than the products of an economy of scale manufacturer, the standard for small
scale systems seems to be the inclusion of some sort of power generation system to permit for extended
battery life in aggregate. This is an aspect that could well be implemented with minimal additional cost
compared against the entire system. Most seem to use cup anemometers of some description and
integrate the sunlight sensor with a solar panel. This would be worth considering when approaching the
component justification as a potential alternative to standalone sensors as it might not be considered
otherwise.

Component justification

Temperature and Humidity Measurement

The temperature and humidity measurements are perhaps the most pervasive of all measurements
required, with most devices featuring some form of both due to the ease of measurement. As such the
two of these have been merged into a singular category for comparison, which itself has some inherent
overlap. While individual sensors do have their benefits, these are largely recognised in increased range
of detection or values, which would be unnecessary for temperature ranges in a normal UK climate. Itis
deemed that combined systems would be most convenient both in a spatial and informational sense.

Sensor Name and Bosch BMEG80 Adafruit HTU21D-F Adafruit Sensirion SHT31-

Model Temperature & Humidity | D - Temperature &
Sensor Breakout Board - | Humidity Sensor
STEMMA QT

Model Image

Boons Features a reasonable Convenient operating Convenient operating
range for thermal voltage and reasonable voltage and reasonable
readings and good power draw. Features an | power draw. Humidity
range for humidity adequate range of features a good
while also humidity measurements | resolution and
incorporating and temperature temperature reading
additional sensors. readings. Well features a high degree of
Convenient operating documented and accuracy.
voltage and low power | benefits from economy
draw. of scale for ordering and

pricing.

Banes Would require separate | Would require separate | Would require separate
housing with housing, might hinder housing, might hinder the
ventilation, might the humidity reading. humidity reading.
prove to hinder the Features a relatively low-
operation of the resolution thermal
humidity sensor if reading for a device
ventilation is not specifically manufactured
carefully selected. forit

Interface 5Pl and 12C 12C 12C

Price 8.39EUR 10.95UsD 13.95UsD




Considering the information gleaned from the above table, it is decided that the device used will be the
Bosch BMEB80 due to its potential to eliminate other devices from the requirements on account of its
multiple functions and these measurements similar characteristics for accuracy, combined with the
profile and price of the system.

Wind Velocity Measurement

Wind speed and direction were originally proposed as a to separate readings, due to the physical space
occupancy of these systems, the decision was taken to merge these requirements into one device, hence
the title of ‘velocity’. It is worth considering that some |oT rated devices can appear cheaper than
bespoke solutions, likely due to the publishing of data providing value for the retailer. IT is also worth
noting that some devices are not rated for high wind speeds like those at peak times in the Cairngorms

and the Shetlands [2].

Sensor Name and LB-24513 Combined RMY-05103 Wind Monitor | Calypso Ultra-Low
Model Naval Wind Sensor Power RS485
Anemometer
Model Image . ”
- ‘ . o
]
1
Boons Simple operational design | Highly durable and secure | Low starting price.
creates easily identifiable | system designed with a Convenient operating
debugging if required. lifetime of millions of voltage with the rest of
Relatively long lifespan. rotations. Analogue the system. Sensor is
Designed for naval usage | output createsa already contained
50 seawater corrosion consistent and reliable within an IP68 rated
wouldn't prove device. IP68 rated. casing intended to
additionally challenging. Interface seems simple to | allow for seamless
High range of work with and would measurement. Lack of
measurement and reguire minimal moving parts creates a
accuracy conditioning extensive smaller range of failure
range of measurements. points for the device.
Reasonable degree of
accuracy
Banes High starting price, high High starting price, Moderately high-
operating voltage and maoderately high power draw. Could
power draw/ Interfacing operating voltage and reguire additional
with the NMEAD183 power draw. Moving mounting. Slightly
could prove difficult for parts, while robust, could | more limited range.
interfacing from PIC due result in decreased
to complexity and design | lifespan from the
for typically higher-level indicated value.
systems.
Interface NMEA 0183 Analogue (Induced AC) RS485
Price S87USD 111040 424 95GBP

Resulting from this, it seems that the Calypso model has more benefits to its selection than initially

expected, mostly due to the over engineering that was originally going into the selection regarding

ranges. While initially the design philosophy sought to account for the highest wind speeds possible, itis

likely that other sensors or connectors would fail at such speeds and that designing for the amateur




market would mean that conformity with weather warnings would still have to be observed. Thus
encouraging activity in winds higher than 90 Mph would be irresponsible, particularly considering that
the 95" percentile of weather in Gwynedd, the windiest part of Wales, only sits at around the 40mph
mark with storm force winds and critical weather warnings starting at 70-80mph(3], the 90mph seems of
the calypso system is probably not only safer on account of induced activity but also much cheaper for
the amateur user.

Airbourne Particulate Count Measurement

Airburne particulate can vary between different metrics and devices. With the specifications typically
conformed to are those of Pm 10 or Pm 2.5, while a general air quality reading can also be interpreted as
meeting the criteria, as it provides a human relative reading. AQl is typically used in more urban or
polluted settings.

Sensor Name and | Bosch BMEG80 Sensirion SPS30 Adafruit PMSAD03I Air
Model Quality Breakout -
STEMMA QT / Qwiic

Model Image

Boons Small form, low power | Low required voltage. Small Relatively small scale and
draw and convenient | scale. High reading resolution. | low voltage. Can provide
voltage. Combines analytics about collected
multiple readings into data that could prove
a singular device. Low useful to a user.
cost. convenient operating

voltage. Well documented

Banes Relatively low Would require additional Would require additional
accuracy compared casing, which would likely housing. While the depth
with some other reduce the maximum of data is sufficient the
models, only resolution. Provides single additional data may prove
producing an accurate | measurement somewhat, the | burdensome ifit is all
AQI metric to a high voltage, while low, would still | being stored locally. Is also
resolution and need to be stepped up when guite expensive when
chemical monitoring. | compared with most of the compared with other
While valid, might system. High resolution may similar systems with
prove inadequate cause issues with data storage | slightly lower maximum
depending on the compared to practical usage readings that would, in all,
monitored reguirements. likelihood, not be
environment. Would required.
need casing to operate
in field.

Interface SPl and 12C 12C 12C

Price 8.39EUR 49.09USD 44.95U5D

Given the above data and considerations from previous items, the chosen sensor for this use case will
likely be the Bosch BMEG80. While the PMSA003I is an incredibly sufficient device it is worth noting that
it could overperform in some metrics, with its additional resolution likely not something that would be
required unless used in incredibly polluted environments, combined with the fact that part of it is motor
operated, thus creates a significant power draw. The inclusion of the Bosch sensor also allows for




consolidation of sensors, reducing points of failure and potentially casing sizes while keeping the cost to a

minimum.

Sunlight Brightness and UV Measurement

While this was initially presented as two separate readings, this author decided that, due to the overlap
being so notable between the two metrics regarding sensors that it would be a waste of power, space
and resources to not select devices that performed both tasks. As devices that performed both tasks did
not increase by a significant price margin when compared to bespoke single reading devices. This would
then have the added benefit of not requiring additional housing for these devices.

Sensor Adafruit LTR390 UV Light Adafruit VEMLE07S UVA Mouser UVIS25 UV Sensor

Name and Sensor - STEMMA QT / UVB and UV Index Sensor

Model Qwiic Breakout

Model

Image ' E

Boons Low price and moderate Low price and small scale. | Moderate and fairly small
scale. Easy mounting and High degree of accuracy scale. Convenient operating
connecting guides and with exceptional accuracy | voltage and power draw. High
complete documentation of UV readings when levels of accuracy. Convenient
with plentiful usage compared with other mounting.
guides. Power efficient devices due to combined
and good operating sensor readings. Ideal
voltage. operating voltage and

good power draw.

Banes Would require additional Would require additional Incomplete and difficult to
casing to protect the casing to protect from identify documentation which
device from weather weather conditions seems to vary between
conditions. suppliers. Would need

additional casing to protect
from adverse weather.

Interface 12C 12C (And SPI Breakout SPI

boards available)
Price 4.95USD 5.95USD 10.59GEP

Resulting from the above table, this report has elected to use the VEML6075 on an SPI breakout board
due to their greater availability with suppliers and smaller profile allowing for a more mobile and versatile
casing selection. This will hopefully lend to a high degree of reliability with the highest measurement
accuracy of the compared sensors.




GPS Measurement

Sensor Name and
Model

Mini GPS PA1010D -
UART and 12C - STEMMA

Model Image

SparkFun GPS Breakout - ZOE-
M8Q (Quiic)

BerryGPS-IMU V4

BerryfPS- ML

Boons Small scale, low power Small scale. Reads multiple Includes onboard
draw and low cost. Can measurements and could rechargeable battery,
operate on watch reduce complexity on account | low power draw and
batteries independently if | of this. Can receive GLONAS reasonable cost.
required. High sensitivity. | readings. Minimal hot start time.
Supports GLONAS. Can receive GLONAS

readings

Banes Cannot be fixed to an Relatively high-power draw Somewhat higher cost
external antenna. Only means that the system might | could be detrimental.
produces GPS readings. cause problems if attached to

a battery. A large portion of
the additional measurements
collected are redundant for
this use case.
Interface 12C 12C 12C
Price 29.40GBP 74.00USD 49.95USD

Given the above data, the Mini GPS PA10100 seems to be the best choice, while the BerryGPS seems like
a tempting candidate, the relative difference in features is somewhat negligible for the greater price tag.

As such the PA10100 will be used herein.

VOC Measurement
The VOC measurement, while atypical for an outdoor weather system, is one that likely requires

specialist housing to maintain IP integrity, this task is often performed by HVAC condition devices and gas

sensors amongst other more niche uses.




' VOocC Sentera TVOC IP65 Bosch BME6BO Sensirion Senb4
Model enclosure PoM

Model r . |

Image 0 4 o

"

S o

Boons Robust industrial Low power draw and Low power draw and
design allows for high voltage compared with operating voltage. Can
IP rating while most VOC devices. Also measure multiple types
maintaining a high covers temperature and of reading required,

degree of sensitivity. humidity. Gas sensor can | such as temperature
Detects a wide array of | be interpreted as both and humidity. High

additional VOC and limited degrees of accuracy for
measurements, cutting | particulate count due to both particulate and
down on additional the resolution quality of VOC. Industry standard
sensor requirements. the sensor. High levels of response fime.
Measures TVOC as operational ranges of Small form suits well
opposed o VOC, this temperature and low data | for embedding ina
allows for a more drift. Fully ISO16000-29 | larger system.

complete picture of the | compliant. Can produce air
air quality than basic quality summaries if

VOC readings. interfaced correctly.

Banes Requires a high Would require additional | Design is poorly suited
operating voltage, much | casing due to the design | to outdoor usage, this
higher than other being intended for could be counted with a
components of the integrated use with casing unit. Indoor
same system, thus additional electronics. specifications mean
requiring an almost Measures in approximate | that its operating range
entirely separate air particulate count and | is rather limited when
system To power. VOC due fo how the gas compared with other
Designed for indoor sensor works, which would | devices. Utilises VOC
usage, as such some of | produce a more limited readings instead of
the additional sensors | picture when compared TVOC. Boot up to
are inoperable in harsh | with TVOC. operation fime is long
conditions. Is ill suited compared with other
for operation off a devices due to internal
battery system due to algorithms for VOC
voltage and power draw. measurement. Unknown

I5016000-29
compliance.
Interface | Ethernet/ LAN SPT and T2C I2C
Price N/A 8.39EUR 18.35U5D

Following a summary of the above data, it was concluded that the Bosch BME680 would be the best
suited for the role due to combinations of its ideal operating voltage, price and scale. Both SPI and 12C
require minimal hardware conditioning. The lower data quality, while it may be noticeable, is still




adequate for amateur measurement and would still provide an accurate diagnosis of the air quality,
provided that a ventilated casing unit is used.

Microcontroller

Given the above criteria, there are a host of microcontrollers available for use. Following some
investigation, it was decided that the PIC18F47J53 seemed like the optimal choice. While perhaps a little
excessive, it allows for multiple SPI and 12C connections and permits for a low power mode should it be
required. As such it provides a sizeable margin for component variation should it be required and equally
permits a flexibility that would be greatly appreciated in development. It also allows for a single USB
connection which would be useful for either data storage or extraction upon task completion[4].

Figure 1, Above, PIC18F47]53 Microcontroller

Microchips alike that of the PIC18F47)53 were also of consideration, notably the PIC18F66J94 and the
PIC18F26J50 of most note, as these also filled most of the same requirements. The main thing that acted
in the PIC18F47)53s favour is one of its typical applications, agricultural monitoring [5].With both relying
on simultaneous inputs of potentially high quantities while also having the capacity to interface reliably
with established methods to a computer, oftentimes even reading similar types of data to VOC.

Power

Regarding power there are two notable considerations as this report observes. Foremost is of course, the
power storage unit, following that this is due to be employed by amateur operators, it is deemed that the
system should impose as little electrical danger as possible. A low voltage has been preserved throughout
and itis intended that an easily replaceable battery be employed. Second amongst these considerations
is that of alternative power arrangements, notable of individual power for low draw items (Such as the
GPS unit) or using a solar power solution to augment the battery life.

Regarding batteries, the current requirement is as follows.

Item Microcontr | BMEGBO PA1010D | VEMLGEO7S | Calypso
oller Anemometer
Draw (max) | 6.2uA 3.82mA 30mA 480uA 250uA

This table is an approximation, however, assuming these results reflect the most extreme use case then
the total draw should be as follows.

With an aggregate draw of 0.0345562A over a 168 hour period (7 days) that would equate to 5.804Ah —
assuming a battery efficiency of 85% can equate to 6.728Ah of capacity required for a battery. With these
Amazon Basics rechargeable Ni-MH D batteries holding 10Ah of charge each [6], two of these would
provide a high enough voltage for the system (As it operates on Approximately 3V) and provide at least
twice the predicted required capacity, which itself assumes that the GPS in particular will be reading once
every second, which will not be the case in standard operation, thus giving plenty of additional capacity
for losses and perfectly fills the requirement for easily replaceable and attainable batteries, as in the




event of low sun, the batteries could simply be cycled out and recharged at a mains supply, leaving
minimal downtime and reusability. This excess of power also allows for further flexibility regarding the
memory of the system, essentially meaning that even a relatively power-hungry device would fit
comfortably in the excess.

Regarding the solar panel, there are a few different considerations. The primary one of which is the
compatibility with batteries, as the batteries are NiMH based, the solar panel needs to be compatible
with the correct form of trickle charging. Secondly, a rugged enough design as to not require additional
protection from small objects carried by the wind, such as gravel or branches. For this purpose, the
Hisunage 2.5-Watt portable solar panel [7] seems perfect. It features fixing holes, while intended for
fixing to glass, these could easily be affixed into the floor with pegs or weights if required or fixed to stilts
should angular solar be more optimal, due to this varying based on the environment and not being critical
to the function of the system, the fixing mechanism shall be excluded from costings. Provided that it is
not installed into an area that collects water, it should have a high enough ingress resistance to withstand
the weather.

Casing
The casing needs to be split into several categories due to the requirements of some of the previously
mentioned sensors. Notably one for the UV sensor and one for the Air quality sensor.

For the main housing unit, it is required that a rugged base that is capable of housing ideally all sensors
be acquired, if this includes the solar panel, this should equate to 40x14x5cm just for the panel, with the
longest component, the wind sensor, being approximately 7x7x7cm. The case would also need to house
the enclosures for the components. The structure in deployment would be as follows.

Solar Panel
(Sell Contained)

l

Light Conducive Peli Case
Enclosure Main PCB " Ventilated Enclosure
GPS Batteries BMEGED
UV Sensor o

T

Wind Sensor
(Self Containad

Figure 2, Above, Diagram of components external to main casing

However, in transit it should all house inside of the Peli Case. This would resultin the case needing to be
approximately 600x300x200mm to comfortably house all the components. To best conform with this the
Peli 1600 Protector Case seems the most accurate, while not entirely as long as required, the additional
depth results in plenty of volume for storage.

For the secondary housing, given the specificity of the requirements, Two Polycase WH-06s with
modifications for their relevant requirements — one of which to have a clear box with cable glands and
the second of which should have cable glands and vents for their respective uses. These should hoth
remain IP66 rated and would allow for their respective readings to be taken. It is worth noting that an
offset might be required to be programmed in after some control measurements are taken given the
difference between the enclosures and air.




Memory
The memory requirements for the system form a core part of the calculation. This is required to be able
to interface with a PC for data collection in some form. The memory is required to be cleared upon

connection to a PC.

Item 5D UsSB FRAM

Boones Easy to interface — often | High storage capacity. High read write
uses SPl so easy to Easy compatibility with | durability, low power
integrate with existing well known hardware. draw, generally less
system. Low power Cheap per byte. Data prone to data
consumption. High support is high across corruption. Functions
storage capacity. Cheap | almost all file types. correctly with 12C and
per byte. Portability is incredibly | SPI. Incredibly fast read

high and would pose write speeds if
minimal hardware optimised.
challenges.

Banes Limited reads write Limited read write Cost is significantly high
cycles. Data corruption | cycles, requires a 5V per byte. Large scale
can be more frequent in | connection. Integration | storage can cause issues
SD cards than other with PICs, while due to small sale size.
mediums provided for my

Microchip with
compatible devices, is
still a complex task.

Given the above considerations, all mediums seem viable and each have a lot of relevance to the current
system. However, given that the specific instructions were that the memory must be “...read and cleared
when connected to a computer via USB” [8] This excludes the SD card from suiting the requirements. As
such, due to the greater ease of use once integrated initially, a USB device shall be used to store data,
which can then be removed without leaving any on the device, matching the requirement.

Given that the chosen memory form shall be USB driven, this provides a huge margin within which to
operate as low cost USBS can still reach into the Gigabytes, which will already be in excess for this
system. However, calculation shall be given to the data requirements for each bit of kit.

Type Baud rate (Max) Total requirement (Bytes)
Calypso Anemometer 115200 8,110,000,000

BME680 2672 192,600,000

GPS 166512 144,200,000

VEML6075 17(131,072) 11,730,000,000

This would aggregate to 20.1768GB of data. The reality would be that at the very least, the GPS unit
would not measure this frequently, as it is designed to be stationary for the duration of its measurement,
however, if the highest possible baud rate is assumed then no overflow should occur. As such, a 32GB
USB drive seems most viable. For this purpose a SanDisk Ultrafit 32GB [9] seems most prudent.

Miscellaneous aspects

The primary uncosted aspects to this point are several. Foremost stands the PCB components, this will be
aggregated later in the report. The fixings, which will be excluded due to the wide varieties of possible
terrain inside the UK making a general use detrimental to the function of the unit as a whole and instead
would benefit from selection from the user for terrains. This leaves connectors as the largest remaining
expense yet unaccounted for. As a multipurpose wire, it seems to this report that the Belden 8471 seems




well suited to the low voltage, protected requirements for the system, as the wires will be external to the

housing in operation.

Aggregated Cost

The aggregated cost is as follows:

Sensor total (Including an Adafruit board for the BMEG80): 603.44USD
Housing/ Case total: 423.13USD

Batteries, Solar, Connectors and battery holders: 69.06USD
Microcontroller and USB: 16.54USD

Aggregated Cost: 1,112.17USD

Allowing 10% for additional such as screws, tools and uncounted items —such as small quantities of
copper wire for connecting the battery houses, while allow allowing for a large enough margin for the
PCB parts and board. This results in a cost of 1,223.39USD or 959.39GBP. assuming a rate of 1.28USD per
1GBP.

Schematics

Figure 3, Above, functional circuit diagram in Proteus

Following several attempts to design and otherwise manufacture the PCB schematic inside of EASY-PC it
proved inviable, primarily due to the lack of a PIC18F47]53, LM317T and issues around valid inductors led
to the use of an alternative platform. Due to no requirements being listed for PCB design software,
EasyEDA was used due to its ease of adding custom parts (In the event that the same issue arose).

The schematic is comprised of four main parts. The solar panel and battery recharging circuit, Sensor and
Pic communications, sensors and USB combined with the boost to up the voltage to 5V. This design uses
three (Or four if the USB is counted individually) communications protocols, all of which seem to fit
comfortably within the capabilities of the PIC18F47J53. These being SPI for the BME6G80 board and
VEMLB075, 12C for the PA1010D and RS485 for the Calypso Anemometer. The entire system, with the




exclusion of the USB and solar panel, operates on a low power margin, 3.3V. Both to allow for an

ecofriendly level of power consumption and reduce risk in the event of misuse or malfunction.
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Figure 4, Above Circuit Diagram schematic, EasyEDA

Figure 5, Above, Top layer PCB Diagram
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Figure 6, Above, Bottom Layer PCB Diagram

Figure 7, Above, 3D PCB Model, EasyEDA

Itis worth noting that the selected software didn’t feature a IRF250 however, due to the similarities
between the 250 and 247 a 247 was used.

Software Diagram

The diagram below details what the standard software flow would likely look like on a high level, while
not quite illustrating the full scope of the system down to pins, it provides a useful insight into how the
data flow would work and at which point the communications interfaces would be required to operate.
The boot sequence listed here would include the timings and activity toggles for the devices in their
respective |/Os, as these would almost certainly be fixed periods of time.
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Figure 8,] Above, Software flow diagram

Conclusion

This report highlights several points, as well as helping the report’s authors observe some abnormalities
present in the system. While the requirement for a VOC system seems like a useful addition, itis more
often installed as a component of HVAC systems and would likely make more sense to be replaced by a
sensor that measured rain volume, as this would provide a more standard conforming system. Of
additional note for further design would be that a custom housing unit could provide a greater level of
protection and avoid leaving components outside of a IP67 environment at all, reducing points of failure
further.

While there are improvements that could be made to the above system, as well as issues regarding the
software desired for use within this project. However, this report seems to have detailed how an easy to
operate and maintain system could be assembled while being both ecologically and socially responsible,
with its low power and relatively low cost acting as indicators of its overall success.

Appendix

Component Listing and addresses

Systems

- SWS 16600 WiFi SH Professional Weather Station [10]

- ACCUR8 DWS5100 5-in-1 Solar-Powered WiFi Weather Station with Weather Alerts [11]
- Kotai Electronics Automatic Weather Station [12]

Wind Sensors

- LB-24513 Combined Naval Wind Sensor [13]




- RMY-05103 Wind Monitor [14]

- Calypso Ultra-Low Power RS485 Anemometer[15]

UV/ Daylight Sensors

- Adafruit LTR390 UV Light Sensor - STEMMA QT / Qwiic [16]

- Adafruit VEMLE075 UVA UVB and UV Index Sensor Breakout [17]

- S11145 Digital UV Index / IR / Visible Light Sensor [18]

VOC Sensors

- Gas sensor BMEG80 [19]]

- Sensirion SEN54 [20]

- Sentera TVOC sensor | IP65 enclosure, PoM [21]

GPS Sensors

- BerryGPS-IMU V4 [22]

- SparkFun GPS Breakout - ZOE-M8Q, (Qwiic) [23]

- Mini GPS PA1010D - UART and 12C - STEMMA QT [24]
Temperature Sensors

- Adafruit Sensirion SHT31-D - Temperature & Humidity Sensor [25]
- Adafruit HTU21D-F Temperature & Humidity Sensor Breakout Board - STEMMA QT [26]
Particulate Sensors

- Adafruit PMSAQ0031 Air Quality Breakout - STEMMA QT / Qwiic [27]

- Sensirion SPS30 [28]

Bill of Materials

X3

BOM_Board1_PCB1_
2024-12-12.xIsx

Gerber

Gerber_PCB1_2024-12-12.zip
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