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[bookmark: _Toc59446183]Portable Weather Measurement Systems
Portable weather systems use real life weather conditions which are acquired by various devices and sensors. The systems then convert the results into accessible data. There are a wide selection of portable weather measuring systems on today’s market, which come in various shapes and sizes. The portable weather measurement systems that are available on today’s market are identified below. Table 1 differentiates the key aspects between each system. 
[bookmark: _Toc59446184]RWS-07 
The RWS-07 is a complete wind speed and direction weather station. It can measure temperature, humidity and rainfall. A SQ2010 data logger is included, along with a portable waterproof enclosure and tripod.  
[image: ]
(©Omni instruments, 2020)
[bookmark: _Toc59446185]
Hydromet MAWS201
The hydromet MAWS01 is extremely lightweight. Therefore, it is easy to transport for setup. With the body being corrosion resistant aluminium, this makes it a compact, robust, durable measuring system. It can measure: air temperature, humidity, soil temperature and moisture. It also includes 10 analogue inputs and 2 counter inputs. 
[image: ]
(© Vaisala, 2020)
[bookmark: _Toc59446186]
GMX551
The GMX551 is a high performance weather measuring system which includes three double louvered, naturally aspirated radiation shields which contain no moving parts. With the system being small in size, it offers various sensor types, such as wind speed and direction, solar radiation and air pressure. A tripod mounting kit with a 2 metre pole is also optional. 

[image: ]
(© Omni instruments, 2020)

[bookmark: _Toc59446187]Davis 6152C
The Davis 6152C is packed full features such as: a GPS, a rainfall sensor, the time of sunrise and air pressure sensor. The weather station has great accuracy and can display barometric pressure, plus indoor and outdoor temperature. The system includes a 30 metre cable to connect to the sensor suite. 
[image: ]
(© Cole-Parmer Instrument Company, 2020)
[bookmark: _Toc59446188]Comparison of Existing Systems
[image: ]
Table 1. (©Omni instruments, 2020) (© Vaisala, 2020) (© Omni instruments, 2020) (© Cole-Parmer Instrument Company, 2020)


[bookmark: _Toc59446189]Sensor Selection
In the tables below, a variety of different types of sensors are identified. It is vital that each of the sensors chosen are correct, as I want the readings within the system to be as accurate as possible. 

[bookmark: _Toc59446190]Air Temperature Sensor
Table 2 identifies three potential types of sensors that could be used to measure the temperature of the air. 
[image: ]
Table 2.  (© RS Components Ltd, 2020) (© RS Components Ltd, 2020) (© 2020 Cool Components, 2020)
The sensor technology I have chosen to measure the Air Temperature is the Asair AHT20. This is due to its ability of being able to measure Air Temperature and Humidity. Although the Thermocouple has a fast response and high stability, the Asair AHT20 reads the temperature and humidity more accurately.  


[bookmark: _Toc59446191]Humidity Sensor
Table 3 identifies possible sensors that could be used to measure the humidity of the air.
[image: ]
Table 3. (© RS Components Ltd, 2020) (© RS Components Ltd, 2020) (© 2020 Cool Components, 2020)
As the Asair AHT20 can measure humidity, it is my chosen sensor. Although, both the Honeywell HIH-4000-002 and TE Connectivity HPP801A0331 are cheap and have a good response time, they both lack Mid-High Humidity measurements. 


[bookmark: _Toc59446192]Air Temperature & Humidity Sensors
Table 4 compares three different sensors which can each measure air temperature and humidity.  
[image: ]
Table 4. (© 2008-2020 Seeed Technology Co.,Ltd, 2020) (© 2020 Premier Farnell Limited, 2020) (© 2020 Cool Components, 2020)
After careful consideration I have decided to continue to use the Asair AHT20. The supply voltage of the AHT20 is within range. It is also has an I²C interface - the I²C interface which will be software driven. Although, the AHT20 is a 6 pin device, it only needs 4 to operate, which will be replicated in my Easy PC schematic. The sensor will need to be situated outside of the bottom of the case to be able to accurately read the condensation. A hole will be made in the case for the sensor and silicone will be used to ensure that it is waterproof. The sensor will be situated at the bottom of the case because, if it was placed on the top, the humidity readings would be false due to rain water interfering with the sensors readings. 


[bookmark: _Toc59446193]Wind Speed Sensors
Table 5 looks at two different types of Wind Speed Sensors.
[image: ]
Table 5. (© Omni instruments, 2020) (© The Pi Hut, 2020) ( © PCE Deutschland GmbH, 2020)
After weighing up all of the advantages and disadvantages of the two types of sensors above, my conclusion is that I will research further into the Ultrasonic sensor type, as shown in Table 6. This is because the Ultrasonic sensors have the ability to measure both wind speed and direction thus, only needing one sensor to measure both variables.


[bookmark: _Toc59446194]Wind Speed & Direction Sensors – Ultrasonic
Table 6 highlights some of the key statistics and features of ultrasonic sensors.
[image: ]
Table 6. (© Omni instruments, 2020) (Vaisala 2020, 2020) (© Omni instruments, 2020)
I have decided to use the Windsonic 1405-PK-021 due to its low-high detection of wind speed and its reliable IP66 enclosure rating. The sensor being IP66 is essential, as it is going to be situated outside for 14 days during the test. It is also considerably cheaper than the Vaisala WM301 and the Omni Instruments 93.0554 Wind Speed/Direction sensor.


[bookmark: _Toc59446195]GPS Sensor
Table 7 contains three GPS Sensors. 
[image: ]
Table 7.  (© 2020 Proto-PIC, RelChron Ltd, 2020) (PIMORONI LTD, 2020) (©Matek Systems , 2020)
All three GPS Sensors have very similar features; however, my decision was to use the Proto-Pic NEO-6M. This is due to its low price and in-range voltage. It has the lowest update rate of the three sensors, but this statistic is not taken into consideration when choosing the selection of the sensor as the GPS sensor will only be read once - at the beginning of the 14 day test. The GPS sensor will be located inside the case. 


[bookmark: _Toc59446196]Airborne Particle Count Sensor
Table 8 contains three different Air Borne Particle Count sensors.
[image: ]
Table 8. (© TOSHNIWAL SENSING DEVICES PVT. LTD, 2020) (© 2020 Banggood, 2020) (© RS Components Ltd, 2020)
The sensor I have chosen to use is the TERA Sensor Next-PM. I have chosen this sensor as it is accurate and has the higher detection range of the three sensors. The sensor itself is maintenance and calibration free, therefore it is a reliable. The sensor will be installed onto a board and placed vertically so that the inlet is facing down and the outlet is facing up. The inlet is to be placed directly facing the air in which it is going to monitor. A hole in the case will be made and silicone will be used to ensure the case is still waterproof.


[bookmark: _Toc59446197]VOC Level Sensor
Table 9 compares three different VOC Level Sensors.
[image: ]
Table 9. (© RS Components Ltd, 2020) (© Rapid Electronics Limited, 2020) (© OKdo, 2020)
I have chosen to use the Figaro TGS-2620 for my VOC Level Sensor. Both the Seeed Studio 101020512 and the Xinabox SG33 were designed for indoor air quality control. However, the sensor I have chosen - Figaro TGS-2620, has a high selectivity and sensitivity which is more appropriate. The long life and low power consumption also highlights why the Figaro was chosen.


[bookmark: _Toc59446198]Sunlight Brightness
Table 10 below compares three different types of sensor technology that could be used to measure Sunlight Brightness.
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Table 10. (© RS Components Ltd, 2020) (© RS Components Ltd, 2020) (© The Pi Hut, 2020)
The sensor technology I have chosen to continue researching for sunlight brightness is Light Dependant Resistors as they are simple to use and very cheap. 

[bookmark: _Toc59446199]Light Dependant Resistor Sensors
Table 11 looks at three different types of light dependant resistors that can measure sunlight brightness.
[image: ]
Table 11. (© RobotShop inc, 2020) (© RS Components Ltd, 2020) (© RS Components Ltd, 2020)
My chosen sensor to measure sunlight brightness is the Luna NORPS-12. The Luna NORPS-12 will be subject to signal conditioning as I need to limit the voltage to +5V going into the pic. 
[bookmark: _Toc59446200]UV Level Sensor
Table 12 compares three potential UV Level sensors.[image: ]
Table 12. (© RS Components Ltd, 2020) (© RS Components Ltd, 2020) (© Cool Components, 2020)
As shown in Table 12 I have chosen the UV Level Sensor VEML6075. It has an I²C Interface which will be software driven. 

[bookmark: _Toc59446201]Signals & Logging Rates
Table 13 shows the logging rates for each of the sensors.
[image: ]
Table 13.
Some of the sensors will require a more frequent reading in order to obtain accurate results. If you look at Table 13, Wind Speed & Direction is measured every 0.25s. The reason it is measured so often is because the speed and direction of the wind can change at a fast pace. A fast gulf of wind could occur at any time, so it is vital to measure it every 0.25s to obtain a precise reading for both variables. On the other hand, Air Borne Particle Count is not a very fast occurrence, so a fast and frequent measurement is not needed. This is why 30s per reading was chosen.

[bookmark: _Toc59446202]Logging Rates
Table 14 is a representation of the logging rates for each sensor.
[image: ]
Table 14.


[bookmark: _Toc59446203]Flow Chart
The flow chart below replicates the logging rates and process of the design system.
[image: cid:image003.png@01D6D6CE.CDFC9D60]
[bookmark: _Toc59446204]





Non-Volatile Memory
Table 15 shows the total bytes needed per record for each sensor. Per record = 30 seconds. This is determined by the length of time the last sensor was read, as shown in table 14.
[image: ]
Table 15.

Total bytes = 199 per records (30 seconds)
Total bytes per minute = 199 x 2 = 398 bytes
Total bytes per hour = 398 x 60 = 23,880
Total bytes per day = 23,880 x 573,120
Total bytes over the 2 week cycle = 8,023,680 bytes
There will be a total of 8.03 MB captured and stored over the 2 week cycle. 

[bookmark: _Toc59446205]Micro SD Card
[image: ]
The micro SD card that I have chosen is the MyMemory’s 2GB card. It has a capacity of 2GB, which is greater than the calculated 8.03mb needed for the 2 week cycle. Along with the large memory, the £6.95 price of the micro SD card is cost effective. (MyMemory Ltd, 2020)


[bookmark: _Toc59446206]Microcontroller Selection
[bookmark: _Toc59446207]Specification
To decide what microcontroller will be used within my weather and air quality measuring system, I must create a specification which outlines the key aspects of my design. Doing this will allow me to differentiate the PICs from one another. Highlighting the different aspects each PIC preserve, the specification is key to identifying the correct PIC for the job. If the correct PIC is not selected, problems further down the line may occur. The specification for my microcontroller selection is as follows:-
· 3 Digital inputs
· 2 analogue inputs
· 4 I²C 
· 2 USB (Minimum)
· 3 SPI (Serial Peripheral Interface)
· 1 Start button (Digital)
· 2 RS232 (Digital)
· 1 Digital “Tell” (To notify that the system is operational)

Pins needed:-
Total Pins = 18 pins + Power & Ground (4pins) = 22 pins.
While using http://www.microchip.com I was able to select various criteria which coincides with my specification. Microchip.com allowed me to select numerous variables. This helped me find the most suitable PIC for my system. The following criteria lists what I searched for to find the most suitable PIC:-
· 28 Pin count
· 8> ADC input
· 10 Maximum ADC Bits 
· 1 UART (Connection for RS232)
· 1 USB Module
Having searched for the criteria above, I had a choice of four Pics to choose from - as shown below.
[image: ]

PIC18F2450 was removed from my selection because of its low max internal oscillator (32 kHz). I have narrowed my choice down to the PIC18F2550 and PIC18F25K50. Both of these Pics have a programme memory size of 32KB, this is greater than that of PIC18F24K50 and PIC18F2455 as the picture below shows. 
[image: ]
My choice was to use PIC18F25K50 as it was the cheapest of the two - priced at $1.76. The PIC18F25K50 also had a 16 MHz internal oscillator. This was double the size of PIC18F2455’s 8 MHz internal oscillator. My microcontroller specification identified that I would need a total of 22 pins, but the PIC18F25K50 contains 28 leaving me with 6 pins to spare. This is advantageous as, in the future, if there was to be any development or design changes, then I have the option to use the spare pins. 

[bookmark: _Toc59446208]Connector Selection
Durable connectors are suitable for the harsh environment; therefore, Table 16 compares 3 different connectors that could possibly be used. 
[image: ]
Table 16. (© STAVRlures , 2020) (© Wuhan Renhotec Technology Ltd, 2020) (© Souriau , 2020) (© Souriau, 2020)
As the connector is going to be exposed outside, I decided that the Souriau UTS1JC124/PSCR/SSCR would be the most viable option. This is because the connectors are corrosion resistant and have gold contact plating. This makes these connectors extremely suitable for the task at hand.

[bookmark: _Toc59446209]Enclosure Design
It is important that the enclosure in which the PCB, components, sensors and battery are carried in, are suitable for the environment. The enclosure will be left for 14 days in a fluctuating environment therefore, it is important that the case can withstand the weather conditions within that period. 
[image: ]
Table 17. (© Premier Farnell Limited, 2020) (© Peli Products (UK) Ltd, 2020) (© Trifibre Ltd, 2020)
Table 17 above identifies three potential cases which could be used to protect the system that I have designed. Whilst the Challenger TR5014 has a robust body, it is heavy in weight. Therefore, it would be difficult to transport. Although the Duratool D03132 is cheap, it is not very robust and more importantly, it is not waterproof. On the other hand, the Peli Storm Case iM2100 is waterproof and also light in weight. It also offers great internal and external protection. Therefore, I have chosen the Peli Storm Case IM2100 due to its practicality.


[bookmark: _Toc59446210]Battery Selection
Table 18 compares three possible batteries.
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Table 18. ( © 2020 Safari Drives, 2020) (© Tracer, 2020) (© Amazon.com Inc, 2020)

[bookmark: _Toc59446211]Quotations
[bookmark: _Toc59446212]PCB

[image: ]
(© EUROCIRCUITS N.V, 2020)


[bookmark: _Toc59446213]LED 
[image: ][image: ]
(© Mouser Electronics, Inc, 2020)

[bookmark: _Toc59446214]Voltage Regulator
[image: ][image: ]
(©Mouser Electronics, Inc, 2020)


[bookmark: _Toc59446215]Zener Diode 
[image: ][image: ]
(© Premier Farnell Limited, 2020)


[bookmark: _Toc59446216]Capacitors
[image: ][image: ]
(© RS Components Ltd, 2020)


[bookmark: _Toc59446217]Resistor 
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(©Mouser Electronics, Inc. , 2020)


[bookmark: _Toc59446218]USB Connector
[image: ][image: ]
(© RS Components Ltd, 2020)

[bookmark: _Toc59446219]Total Costs
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Table 19.
[bookmark: _Toc59446220]Proteus
[bookmark: _Toc59446221]Full Schematic
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[bookmark: _Toc59446222]PIC18F25K50
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[bookmark: _Toc59446223]Wind Speed & Direction
[image: ]
.
[bookmark: _Toc59446224]Air Temperature & Humidity
[image: ]
The I²C interface will be software driven.
[bookmark: _Toc59446225]USB & GPS
[image: ]
[bookmark: _Toc59446226]VOC Level
[image: ]

[bookmark: _Toc59446227]UV Level
[image: ]
The I²C interface will be software driven.
[bookmark: _Toc59446228]Sunlight Brightness
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[bookmark: _Toc59446229]Air Borne Particle Count
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[bookmark: _Toc59446230]LED Switch
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[bookmark: _Toc59446231]SD Card
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[bookmark: _Toc59446232]Voltage Regulators
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[bookmark: _Toc59446233]Easy PC
[bookmark: _Toc59446234]Full schematic design
[image: ]
[bookmark: _Toc59446235]PCB Design
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[bookmark: _Toc59446236]3D Design
[image: ]

[bookmark: _Toc59446237]Suggested Improvements
Upon reflection, there are several improvements which could be made to the existing weather data acquisition systems. Firstly, I would improve the source of power by adding solar panels, rather than relying on a battery source. As the system is being used over a 14-day period, this offers a great opportunity to improve the power efficiency of the system by using the power gained through the solar panels and channeling it back through the system. With the addition to solar panels, not only would you be improving the power efficiency, but it would result in a longer duration of testing as you would not be solely reliant on the power of the battery which has a specific life span.
Secondly, I would add the addition of measuring rainfall. A calibrated funnel would be needed to collect the rainfall along with it being secured vertically. The average reading of rainfall would be on a daily basis but, during heavy rain it may be necessary to read the rainfall more than once. 
Lastly, I would like to add an LCD screen to the system as this would give the user greater accessibility to the data recorded. The LCD screen enables a crisp, clear picture of all data recorded and would make it user friendly for someone who has not used the system before. 
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Model RWS-07 Hydromet MAWS201 | GMX551 Davis 6152C
Picture 7 I T
| L
{1
28 £
Data o Temperature o Temperature o Temperature o Temperature
Measured o Humidity o Humidity e Solar radiation o Humidity
 Rainfall «  Wind speed ©  Wind speed «  Wind Speed
©  Wind speed «  Wind direction «  Wind direction «  Wind direction
«  Wind direction  Air pressure  Air pressure  Rainfall
e Solar Radiation e Solar radiation . GPS  Air pressure
Barometric «  Soil temperature «  Time of sunrise
pressure « _Soil moisture o Gps
Supply 12V Solar Charged 8-30V 5-30V 5V
Voltage Battery
Battery Life—6
months
Enclosure 1P65 1P66 1P66 Not listed
Rating
Inputs « 8Digital « 10analogue Not listed Not listed
2 Counter 2 Counter
Data « RS232 o RS232 o RS232 . UsB
Transmissio o use « RS485 o RS422
n o Rs485
Dimensions | 300mm x 137mm x 65mm 220mm x 120mm 264mm x 142mm 355mm x 279mm x
238mm
Memory 1.8 million readings «  2GBexternal Not listed
Capacity e 4MBRAM Not listed
« 3.3MBinternal
Price £3380 (Omni instruments) £2324 £667.80
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Type of Sensor

LM Temperature

Thermocouple

Model Texas Instruments RS PRO Type PT 100
LM35CAZ/NOPB
Picture
'!\\
Advantages Cheap «  High stability
Accurate FastResponse

Low — High Temperature
range

Low — High temperature
range

Disadvantages

*  Needs protection
due to
environmental
damage (rain)

«  Needs protection due
to environmental
damage (rain)

Signal Type Analogue Analogue
Supply Voltage 4-30V Not listed
Price £6.16 £2.96
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Model

Honeywell HIH-4000-002

TE Connectivity HPP801A031

Picture

E
H

Advantages

« Relatively cheap
o Small
o Easily mounted
20-90 % RH Low — Mid
Range

o Cheap
»  Fast response time
o Long term stability
o 0-100% RH Low — Mid
Range

Disadvantages

«  Mid— High % RH non
existent

« Mid—High % RH non
existent

Dimensions 8.59mm x 4.17mm 10.2mm x 6.2mm
Signal Type Analogue Analogue
Supply Voltage 4-58V 10V

Price £19.73 £6.67
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Model Grove (DHT11) Asair (AHT20)
Picture
Supply Voltage 33-5V 21-3.6V 2-55V
Temperature 0-+50°C -40-+125°C 40-+85°C
Range
Temperature +-2°C +/-03°C +/-03°C
Accuracy

20-90%RH 0-100%RH 0-100%RH
Humidity +/-5%RH +/-2%RH +/-2%RH
Accuracy
No. Connections 4pin 6 pin 6 pin
Signal Type Digital Digital Digital
Output 0.3mA 0.4-25V 0.4-23V
Dimensions 2cm x4cm 3mm x 3mm 3mm x 3mm
Price £9.30 £8.07 £4.99

12°C Interface

I°C Interface
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Model Windsonic 1405-PK-021 SEN0170 PCE-WS P

Picture

Sensor Type Ultrasonic Anemometer Anemometer
Supply Voltage 5-30V 924V 12-24V
Wind Speed 0-60m/s 0-30m/s 0.8-50m/s
Range

Wind Speed 2% +3% +/-3%
Accuracy

No. Connections 4 wire 3 wire 3 wire
Enclosure Rating 1P66 Not listed 1P65

Advantages

« Possible to measure
two variables (Speed
and Direction)

o Durable

®  Accurate

e Corrosion Protection
o Robust body

o Precise

o Cheap

« Robust plastic
o Longlifetime
o Stainless steel

mounting kit

Disadvantages

©  Low wind speed
range
o Potential for
moving parts to
break (Reactive
Maintenance)

« Potential for
moving parts
to break
(Reactive
Maintenance)

Output 0-5V 0-5v 0-10V.
Dimensions 142mm x 160mm 128mm x 200mm Not listed
Price £684 £58 £110.40
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Model

Windsonic 1405-PK-021

Vaisala WM301

Omni Instruments
93.0554

Picture M oh

Can
" 3

Supply Voltage 5-30V 3-15V 9-26V

Wind Speed 0-60m/s 05-60m/s 07-40m/s

Range

Wind Speed 2% 2% 2%

Accuracy

Wind Direction 0-359° 0-355° 0-360°

Range

Wind Direction +/-2° +/-3° +/-1°

Accuracy

No. Connections 4 wire 5 pin 6 pin

Enclosure Rating 1P66 Not listed Not listed

Signal Type RS232 Analogue Analogue

Output 0-5V Not listed 420 mA

Dimensions 142mm x 160mm 265mm x 360mm 265mm x 225mm

Price £684 £1133.22 £1906.46

Operating 35-+70°C 40 -+55°C 30-+65°C

Temperature
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Model AdaFruit 1059 GPS Matex Ublox (SAM-M8Q)
Picture
Supply Voltage 33-6V 3-43V 4-6V
No. Connections 4pin 7 pin 4 pin
On-board LED Yes Yes Yes
Update Rate SHz 10Hz 10Hz
Default Baud 9600 9600 9600
Rate
Built in antenna Yes Yes Yes
Dimensions GPS Module 36mm x 30.5mm diameter 26mm x 16mm
25.8mm
Antenna 25.5mm x 25.5mm
Price £9.05 £37.80 £21.45
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Model PPD71 PMS5003 PM2.5 TERA Sensor Next-PM
Picture ~
7
Supply Voltage 5-10V 45-5V 5V
Detection Size Over 0.5 um. Over 0.5 ym. 03-10um
Detection Range 0500 pg/m 0-500 pg/m 0-1000 pg/m
Signal Type Digital Digital Digital
Advantages ® Accurate * Accurate ® Accurate
 Reliable FastResponse «  Maintenance free
o longlife  Robust design o Calibration free
Dimensions 30mm x 30mm 50mm x 38mm 61.85 x 52.55mm
Price Not Listed £37 £81.82
Operating -10-60°C -10-60°C ~20-70°C
Temperature
Operating Below 95 % RH 0-99%RH Not listed

Humidity
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Model

Seeed Studio 101020512

Figaro TGS-2620

Xinabox 5633

Picture -
2620
3641,
Supply Voltage 33-5V 5V 18-36V
Sampling Rate 1Hz Not listed Not listed
No. Connections 2 pin 4 pin 9 pin
Advantages o FClnterface o Longlife © Reliable
o Low power Lower power Savesupto60%in
consumption consumption PCB footprint
« Durable o Smallsize
Operating Not listed 40-70°C 40-85°C
Temperature
Dimensions Not listed 17.8mm x 9.2mm 4mm x 2.7mm
Price £14.54 £17.81 £36
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Model Hamamatsu §5971 Luna NORPS-12 Shenzhen Haiwang
HWS5P-1
Sensor Type Photodiode Light Dependent Resistor | Phototransistor
Picture -~ ¥
s ~
Supply Voltage Not listed 250V 3-15v
No. Connections 3 pins 2pin 2pin
Mounting Type Through hole Through hole Through hole
Advantages « Reliable o Simple operation o Cheap
o High speed response o Cheap o Easyto operate
o Sensitive to light Convenient operating o Built in optical sensor
temperature
Disadvantages « Delicate o Lenscould besubjectto |  Lens could be subject
o Lens could be subject to environmental damage to environmental
environmental damage damage
Dimensions 16.6mm x 5.4mm 38mm x 14.35mm 5mm x 5.3mm
Price £11.48 £2.93 £1
Operating ~40-100°C 60— 75°C 25-90°C

Temperature
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Model

‘Sparkfun Electronics GL5528

Luna NORPS-12

Luna NSL-19M51

Picture
-
& ®
Supply Voltage Max 150V Max 250V Max 100V
Resistance Range 8kQ-20kQ 5.4k0-12.6kQ 20kQ - 100kQ
No. Connections 2pin 2pin 2pin

Mounting Type

Through hole

Through hole

Through hole

Dimensions 31mm x 5mm 38mm x 14.35mm 36mm x 4.1mm
Price £1.38 £2.93 £0.80
Operating -30-70°C -60—75°C -60—75°C

Temperature
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Model VEML6075 ‘Adafruit 1918 Octopus UV Sensor
Picture
y BERER
—
Supply Voltage 17-36V 2-5v 3-55V
Signal Type 1°C Analogue Analogue
No. Connections 2 pin 3 pin 3 pin
Detection of light Max 365nm 240 —370nm 200 —370nm
‘Advantages < FCinterface < Highly responsive o Precise
In range voltage o Reliable o Responsive
o Low output current e Inrangesupplyvoltage | »  In range supply
voltage
Dimensions 2mm x 1.25mm 19mm x 10mm 38.9mm x 23.5mm
Price £12.14 £5.94 £5.99
Operating 20-85°C 30-85°C Not listed

Temperature
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Signal Signal Type Logging Rate
Air Temperature & | I'C Every 30s
Humidity
Wind Speed & Digital Every 0.255
Direction
Air Borne Particle Digital Every 30s
Count
Sunlight Brightness | Analogue Every Is

UV Level FC Every 55

GPS Position Digital Read once @ 0.25s
VOC Level Analogue Every 155
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Time Wind GPS Sunlight | UV Level | vOC Air Air

Speed & | Position | Brightness Level Temperature | Borne
Direction & Humidity Particle
Count
0s Wind GPS Sunlight UV Level | vOC Air Air
Speed & Position | Brightness Level Temperature | Borne
Direction &Humidity | Particle
Count
0.25s Wind
Speed &
Direction
1 Wind Sunlight
Speed & Brightness
Direction
2s Wind Sunlight
Speed & Brightness
Direction
Wind Sunlight
Speed & Brightness
Direction
5s Wind Sunlight
Speed & Brightness
Direction
155 Wind Sunlight
Speed & Brightness
Direction
30s Wind Sunlight Air
Speed & Brightness Borne
Direction Particle

Count
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PIC18F25K50

‘Air temperature &

Humidity

A v
2] Analogue IIP Digital 1P
Once @ 0.255
E
GPs

Sunlight

brightness
L 185

WV Level
VOC Level

—

Wind Speed &

Direction

'Air Bome Particle

Count
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Signal

Multiplication

Total Bytes per record (30s)

Wind Speed & Direction

30x4

120 bytes

GPS N/A 1 byte
Sunlight Brightness 30x2 60 bytes
UV Level 6x2 12 bytes
VOC Level 2x2 4 bytes
Temperature & Humidity N/A 1 byte
Air Borne Particle Count N/A 1 byte
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Model Stavr Scoop P68 4 Pin | EB-405-0013 Souriau
UTS1JC124/PSCR/SSCR
Picture 2o Q q
)
Enclosure Rating 1P68 Not listed 1P68
Advantages « Durable « Waterproof «  Corrosion Resistant
o Cheap « Robust o Leakage prevention
«  Waterproof body «  Waterproof
e« Gold Contact o Secure Gold Contact Plating
—good o Cheap —good conductor &
conductor & resistant to
resistant to corrosion
corrosion
Operating Not listed 20-85 40— 105
Temperature
Price £5.21 £2.68 £39.46
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Model Duratool D03132 Peli Storm Case Challenger TR5014
iM2100
Picture
Enclosure Not listed 1P67 1P67
Rating
Price £16.75 £121.76 £64.97
Advantages «  Lightweight «  Waterproof « Robust
e Lockable clip e Dustproof body
locks *  Lightweight e Hard
o Water « Robustand wheels and
resistant durable body handle
around lid « Durable
e Cheap internal
Disadvantages e Notvery o Expensive © Heavy
robust body e largein
e Not size
waterproof
Weight 1457 kg 2.22kg 7.2kg
Dimensions 180mm x230mmx [ 330mmx234mmx | 517mm x 392mm x
(Internal) 100mm 152mm 229mm
Dimensions 246mm x270mm x| 364mmx 289mmx | 560 mm x 455 mm
(External) 124mm 165mm X 265 mm
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Model

Safari Drives 12v Pack

Tracer BP2548

TalentCell 36W

Battery Type Lithium-ion Lithium Polymer Lithium-ion
Picture
Voltage 12v 12v 12v
Capacity 6800mAh 4Ah 6000mAh
‘Advantages « Rechargeable « Rechargeable © Multi LED
o Lightweight o High capacity indicator
«  On/Off Switch o Robust casing o Smallinsize
LED o Fastrecharge o Lightweight
time
Weight 310g 1250g 3508
Dimensions. 125mm x 72mm x 115mm x 161mm x 130mm x 76mm x
30mm 56mm 25mm
Cost £39.99 £106.80 £50.99
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Number of layers @
PCB size ®
Delivery format @

eC-registration compatible
PCB®

More Options~

63.50 X

52.10

Single PCB I Panel
Yes | No I

Prices Net Gross*
Single PCB €76.04 €92.01
Total boards €76.04 €92.01

Total €76.04 €92.01

*The gross prices include 21 % VAT.
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£0.382 £0.38
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Total Price: £0.24 (incvar)
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Price Each (In a Pack of 5)

£0.182 £0.218

(exc. VAT) (inc. VAT)
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Qty.

Unit Price

£0.077

Ext. Price

£0.08
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Price Each

£0.72 £0.86

(exc. VAT) (inc. VAT)
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Component Quantity Price Total Price
Temperature & 1 £4.99 £4.99
humidity sensor

Wind speed & direction 1 £684 £684

sensor
GPS sensor 1 £9.95 £9.95
Air borne particle count 1 £81.82 £81.82
sensor
Sunlight brightness 1 £293 £293
sensor
VOC Level sensor 1 £17.81 £17.81
UV Level sensor 1 £12.14 £12.14
4 pin connectors 1 £39.46 £30.46
Micro SD card 1 £6.95 £6.95
Battery 1 £106.80 £106.80
UsB 1 £0.86 £0.86
PIC18F24K50 1 £132 £132
PCB board 1 £84.22 £84.22
LED 1 £031 £031
Voltage Regulator 2 £0.38 £0.76
Case 1 £121.76 £121.76
Zener Diode 3 £0.24 £0.72
Capacitors 2 (packs of 5) £021 £0.42
Resistors 6 £0.08 £0.48
Total Cost £1177.70
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