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[bookmark: _Toc59448032]Brief
You are required to design a simple microcontroller-based weather and air quality monitor/logger which takes measurements and logs the data over a 14-day period 
The data acquisition system is intended for use by amateur weather forecasters to aid in their predictions. The system must be portable and adaptable for any number of potential monitoring sites. 
The following data will be acquired during the 14-day cycle:- 
· Temperature
· Humidity 
· Wind speed 
· Wind direction
· Air borne particle count 
· Sunlight brightness 
· UV levels 
· GPS position 
· VOC level 

[bookmark: _Toc59448033]Portable Weather Systems



[A] (Copyright © 2020 Delta-T Devices Ltd , 2020)
[B] (Copyright © 2009 - 2018 Omni instruments, 2018)
[C] (© Copyright 2003-2020 OMEGA Engineering inc, 2020)
[D] (© 2020 Premier Farnell Limited, 2020)











[bookmark: _Toc59448034][image: Diagram

Description automatically generated]WS-GP1

The WS-GPS requires a voltage supply of 9V, also have a variation of digital and analogue inputs. The main interface for this weather system is RS232 and has a broad spectrum of logging rates from 1s to 24h. the operating temperature for this component has a good range from -35 – 70. There are many sensors included which are listed in the above table and the pros and cons that I feel that are relevant are listed in the above table, the price is also included above.


[bookmark: _Toc59448035][image: ]RWS-07

The RWS-07 can be supplied by voltages from 0V – 10V, and also has a variation of inputs of digital and counters. This component has a broad logging rate, but not as high as the WS-GP1 coming in at 1s – 12h. the sensors that are included with this module have been listed above, the price is also there and the pros and cons that I feel are relevant are also there. 
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Description automatically generated]WMS-25

The WMS-25 can be supplied by voltages from 10V – 30V and has 8 analogue and 3 digital inputs, the main interface for this component is RS232, and has a broad logging rate from 1s – 60,000s the included features have been noted in the table above, so have the pros and cons, and so has the price of the module.

[bookmark: _Toc59448037][image: ]SEN-08942

The SEN-08942 is the final module in the table, and is the less complex, with little information to be found. Although this module requires a 5V input and has digital and analogue inputs. The pros, cons, price and the included sensors have been listed above. 

[bookmark: _Toc59448038]Specification

In order to understand the requirements of this assignment, I have to understand the specifications that must be met by all of the sensors. This specification list will help me decide what components can be used where.

[bookmark: _Toc59448039]Choosing the Components
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[1] (© 2020 Premier Farnell Limited. All Rights Reserved., 2020)
[2] (© 2020 Premier Farnell Limited. All Rights Reserved., 2020)
[3] (© RS Components Ltd, 2020)

The above table shows the variant of temperature and humidity sensor that I have selected (highlighted in yellow). The variant that I have selected is the SHT30 because;
· 0-100% humidity range
· Good humidity accuracy
· Low response times
· I2C interface
· Good operating temperatures
· 2.15-5.5 supply voltage
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Below I have shown a comparison of the different types of components that could be used to measure sunlight brightness.





My conclusion from the above table is to use an Ultrasonic type of component because.
· There are no moving parts – low maintenance.
· Highly accurate

In my opinion, the cons don’t outweigh the pros, as there is no budget cap, price doesn’t matter, so in this case I will choose the most expensive option.



[4] (copyright © 2009 - 2018 Omni instruments, 2020)
[5] (copyright © 2009 - 2018 Omni instruments, 2020)
[6] (copyright © 2009 - 2018 Omni instruments, 2020)

The above table shows the variant of ultrasonic sensor that I have selected (highlighted in yellow). The variant that I have selected is the GMX 200 because;
· It has a broad wind speed range.
· The starting threshold is at a low speed.
· The operating temperature is a realistic range.
· Power supply 5-30V.
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Below I have shown a comparison of the different types of components that could be used to measure sunlight brightness.




My conclusion from the above table is to use a photoresistor type of component because.
· It is cheap
· Small power for operation
· Used to create simpler circuits

Yes, there are cons for this type of component, but in my opinion, the cons are within spec and can be contained.






[10] (© 2020 Premier Farnell Limited, 2020)
[11] ( © 2020 Premier Farnell Limited., 2020)
[12] (© 2020 Premier Farnell Limited., 2020)

The above table shows the variant of photoresistor that I have selected (highlighted in yellow). The variant that I have selected is the NSL 06S53 because;
· The operating temperature is in a realistic range.
· Power supply is 0-5V.
· Has a broad Light/Dark resistance.

I have shown the calculations for the resolution of the NSL 06S53 below

=	Input voltage/8 BIT conversion
=	5V/256
=	0.0195

Calculate Step Loss

=	0.24/0.0195
=	12.3		=	Round up to 13

=	0.05/0.0195
=	2.5		= 	Round up to 3

=	13+3
=	16

Total Steps

=	256-16
=	240 Steps
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[13] (© 2020 Premier Farnell Limited, 2020)
[14] (© 2006-2020 BANGGOOD, 2020)
[15] (© 2020 RobotShop inc., 2020)

From the above table, I have decided to choose the VEML6075 connector as it has a broad operating range and has an I2C interface and a fairly low price. I believe that the other specifications are far superior to the other 2 components.
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[17] (© 2020 Premier Farnell Limited., 2020)
[18] (© 2020 Premier Farnell Limited., 2020)

By reviewing the above table comparison for the GPS positioning sensors I have chosen the A2200A sensor because it has a good operating temperature range, small component, and has a low update rate and has 48 different channels. 
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[20] (© RS Components Ltd, 2020)
[21] (© RS Components Ltd, 2020)

The VOC sensor that I have decided to choose is the XINABOX chip because it is an I2C interface, a broad operating temperature range and will operate at 0-100% humidity.
[bookmark: _Toc59448047]Microcontroller

By going back to the sensors, I have selected, I can determine how many pins are digital / analogue, also the components in the brief have been included.

1	Analogue
3	USB
3	SPI
1	Start button digital
14	I2C, UART, RS232 digital
1	Digital ‘tell’

16	Digital input / output
1	Analogue
1	USB

[bookmark: _Toc57625696]23 pin microcontroller required including power and ground, although I will change the software to change the inputs to I2C, UART and RS232.
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Below are some pictures and explanations to why I used the criteria I did.
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I have selected the pin count to 28 because 23 pins were required, then a further 2 for the power and ground. 28 pins would’ve ensured that there would’ve been pins free on the chip.
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16KB or more of program memory is just to make sure that there is enough memory. 8KB will be enough, but 16KB will make sure of that.
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The SRAM was selected from 512 or above as this will be sufficient for the task at hand.
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The ADC input is selected to 2 or more because there is only 1 analogue input in required by my components. Although if I choose a pic that has several analogue inputs, I will change the software to make these different inputs such as I2C.
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There is only 1 or more UART required, this is why 1 ore more has been selected.
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Again, like the UART, only 1 SPI is required, but I have selected 1 or more just for the filtering process.
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Number of USB modules required is 1 as this is what is stated in the assignment brief.





From looking at the specification and components I have chosen ‘PIC18F25K80’. I came to this conclusion by using the above filters which narrowed it down to this PIC.  I used microchip.com parametric search (©Copyright 1998-2020 Microchip Technology Inc, 2020) to come to this conclusion.

[image: ]
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To calculate the non-volatile memory required, I will first show my logging rates below;

Air temp and humidity	-	1 reading every 30s
Wind speed and direction	-	1 reading every 0.25s
Airborne particle		-	1 reading every 30s
Sunlight brightness		-	1 reading every 1s
UV level			-	1 reading every 5s
GPS positioning		-	1 reading every 14 days (only 1 reading required)
VOC level			-	1 reading every 15s
With my logging rates above, I can now calculate how many bytes will be read during the 14-day test.

Minutes in 14 days 

14*24		=	336
336*60	=	20,160 minutes in 14 days

Now I know there is 20160 minutes in 14 days, I will multiply my logging rates top show how many bytes will be read in 1 minute.

Bytes per minute

Air temp and humidity	-	2 readings every 60s
Wind speed and direction	-	240 readings every 60s
Airborne particle		-	2 readings every 60s
Sunlight brightness		-	60 readings every 60s
UV level			-	12 readings every 60s
GPS positioning		-	1 readings every 14 days (only 1 reading required)
VOC level			-	4 readings every 60s

Total bytes per components

Air temp and humidity	-	2*20,160	=	40,320
Wind speed and direction	-	240*20,160	=	4,838,400
Airborne particle		-	2*20,160	=	40,320
Sunlight brightness		-	60*20,160	=	1,209,600
UV level			-	12*20,160	=	241,920	
GPS positioning		-	1		=	1
VOC level			-	4*20,160	=	80,640

Total bytes

40,320 + 4,838,400 + 40,320 + 1,209,600 + 241,920 + 1 + 80,640 = 6,451,201 bytes
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[22] (© 2007 - 2020 Tracer, 2020)
[23] (©2020 Alpha Batteries Limited, 2020)
[24] (© 2020 Halfords, 2020)

I have reviewed the above 3 batteries, and the battery that I feel will fulfil the brief is the leisure battery because it is a 2V output and has a capacity of 110Ah which I feel is enough capacity to run for the whole 2-week test.
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I have only compared 4 pin connectors as they will be connecting to the I2C components, and the other component that I have chosen will be on the PCB board. So, I came to the conclusion of using the 1662528. I have chosen this connector because it is IP67, fairly cheap at £9.40 and has a high voltage rating (not that it will be required).

[25] (© RS Components Ltd, 2020)
[26] (© 2020 Premier Farnell Limited, 2020)
[27] (Copyright © 1995-2020, Digi-Key Electronics, 2020)
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I have compared 3 pelicases above as I feel it is the best-case company to use. But the case that I have opted to use it the 0370 because it has a very big internal dimension, and a fairly light weight when empty, also, it will be on 4 caster wheels for the ease of mobility.

[28] (© 2020 SAM Cases Ltd, 2020)
[29] (cases, 2020)
[30] (cases, 2020)
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Below I have created a flow chart, showing the full process of my design.
[image: Diagram
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4 layer PCB approx. 			£400
Temperature and humidity sensor 	£4.60
Wind speed and direction sensor	£900
Airborne particle sensor		£68.18
Sunlight brightness sensor		£3.96
UV level sensor			£5
GPS positioning sensor	 	£17
VOC level sensor			£45
Battery 				£145
Connector				£9.40 each
Case					£524
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LDR – Sunlight brightness schematic
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SD card schematic
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Voltage regulator schematic
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I2C – Temperature and humidity schematic

[image: Chart, box and whisker chart

Description automatically generated]

I2C – Airborne particle schematic
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I2C – Wind speed and direction schematic
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I2C – UV level schematic

[image: Chart, diagram, schematic

Description automatically generated]

I2C – GPS positioning schematic
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I2C – VOC level schematic
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Microchip schematic
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Pins 3, 4, 5, 6, 7, 10, 11, 12, 17, 18, 25, 26 have been changed in the software to accept the I2C inputs.
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SD card schematic
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Voltage regulator schematic

[image: Diagram, schematic

Description automatically generated]









Sunlight brightness schematic
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VOC level schematic
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UV level schematic
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Temperature and humidity schematic
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Airborne particle schematic
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Wind speed and direction
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GPS positioning
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Microchip schematic
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USB schematic
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PCB design
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3D design
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The improvements that I would make to this specification is adding Bluetooth capability, I feel this will be a very good feature as any device with Bluetooth will be able to connect at any given time, all being that the device is within range. Another improvement would be a sunlight brightness counter, similar to the LDR but this will monitor how long there will be sunlight throughout the day. Adding a digital display to the specification would be a good thing to add, as anyone that would go to the module will be able to see straight away what values the components are getting. Another improvement that I would like to make is to add a wifi/network option to the module, although this will be very similar to Bluetooth in terms of connection, but with a network it will be live updates throughout the test. Another improvement would be that I would add a tripod to the system, this would give it stability in the various climates. And the final improvement that I would make is to add a solar charging system for the battery, this will ensure that the battery will be recharged in a sustainable way throughout its lifetime

Bluetooth
Wifi
Digital display included
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Portable Weather Systems
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Name

WS-GP1 RWS-07 WMS-25 SEN-08942

Picture

Voltage supply 

9V 0V - 10V 10V - 30V 5V

Inputs

2 digital, 8 analogue 8 digital, 2 counters 8 analogue, 3 digital digital and analogue

Interface

RS232 RS232 RS232

Logging rate

1s - 24h 1s - 12h 10s - 60,000s

Operating temperature min (℃)

-35 -35 -40

Operating temperature max(℃)

70 70 60

Sensors included

Wind speed and direction, 

temperature, rainfall, solar 

radiation and humidity

Wind speed and direction, solar 

radiation, humidity, rainfall, 

barometric pressure and water 

level

Wind speed and direction, 

temperature, humidity, 

barometric pressure and 

precipitation

Wind vane, anemometer, rain 

gauge, mast, mounting arms, 

clamps and zip ties

Price (£)

No price available 2,414.80 1,640.00 64.19

Pros

LCD display, large number of 

anaologue and digital inputs, 

solar panel, tripod included

IP rated, made for outdoor use, 

various sensors included to 

measure different things

LCD display included, 

Wind vane, anemometer, rain 

gauge, mast, mounting arms, 

clamps and zip ties

Cons

Only runs from a 9V battery

Only the standard sensors are 

included witht his model, any 

other sensors will be an extra 

cost

Fairly low logging rate 

compared to the other sytems

All other components will 

come at an extra cost

Reference

[A] [B] [C] [D]
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PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



								Portable Weather Systems

								Name		WS-GP1		RWS-07		WMS-25		SEN-08942

								Picture

								Voltage supply 		9V		0V - 10V		10V - 30V		5V

								Inputs		2 digital, 8 analogue		8 digital, 2 counters		8 analogue, 3 digital		digital and analogue

								Interface		RS232		RS232		RS232

								Logging rate		1s - 24h		1s - 12h		10s - 60,000s

								Operating temperature min (℃)		-35		-35		-40

								Operating temperature max(℃)		70		70		60

								Sensors included		Wind speed and direction, temperature, rainfall, solar radiation and humidity		Wind speed and direction, solar radiation, humidity, rainfall, barometric pressure and water level		Wind speed and direction, temperature, humidity, barometric pressure and precipitation		Wind vane, anemometer, rain gauge, mast, mounting arms, clamps and zip ties

								Price (£)		No price available		2,414.80		1,640.00		64.19

								Pros		LCD display, large number of anaologue and digital inputs, solar panel, tripod included		IP rated, made for outdoor use, various sensors included to measure different things		LCD display included, 		Wind vane, anemometer, rain gauge, mast, mounting arms, clamps and zip ties

								Cons		Only runs from a 9V battery		Only the standard sensors are included witht his model, any other sensors will be an extra cost		Fairly low logging rate compared to the other sytems		All other components will come at an extra cost

								Reference		[A]		[B]		[C]		[D]

										https://www.delta-t.co.uk/product/ws-gp1/		https://www.omniinstruments.co.uk/rws-07-portable-weather-station-1082.html		https://www.omega.co.uk/pptst/WMS-25.html		https://cpc.farnell.com/sparkfun-electronics/sen-08942/weather-meters-kit/dp/MK00632



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		I2C

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Output		ANALOGUE		ANALOGUE		ANALOGUE

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference		[10]		[11]		[12]

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		5		15.72		8.99

												Reference		[13]		[14]		[15]

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.htmlhttps://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		I2C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference		[16]		[17]		[18]

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference		[19]		[20]		[21]

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/

BATTERY



								BATTERY COMPARISON

								Name		Tracer 12V 		Leisure Battery		Halfords Leisure Battery HLB800

								Picture

								Type		Lithium Polymer		Lithium Polymer		Lithium Polymer

								Nominal voltage (V)		12		12		12

								Capacity (Ah)		4		110		95

								Life		300+ cycles		600+ cycles		400+ cycles

								Dimensions (mm)		115 x 76 x 32		190 x 175 x 353		353 x 175 x 190

								Weight (g)		330				25600

								Temperature range (charging)		0℃ - 45℃

								Temperature range (discharging)		-10℃ - 60℃

								Price (£)		89		138.42		145

								Reference		[22]		[23]		[24]

										https://www.tracerpower.com/12v-4ah-lithium-polymer-battery-pack.html		https://www.alpha-batteries.co.uk/12v-xtreme-110ah-agm-leisure-battery-xr1750?gclid=Cj0KCQiAifz-BRDjARIsAEElyGIppEGt7l4JR5iJEm2EqQJ_uEXzyfU7I9pr8aLmuqrMFJTO5uDcyloaAnrTEALw_wcB#techinical-specifications		https://www.halfords.com/motoring/batteries/leisure-batteries/halfords-leisure-battery-hlb800-682097.html?istCompanyId=b8708c57-7a02-4cf6-b2c0-dc36b54a327e&istFeedId=367c5610-f937-4c81-8609-f84582324cd6&istItemId=wrlwrxmax&istBid=t&_$ja=tsid:94971%7Ccid:1034356518%7Cagid:95368410843%7Ctid:pla-900570777114%7Ccrid:419703868739%7Cnw:g%7Crnd:9461026582716688710%7Cdvc:c%7Cadp:%7Cmt:%7Cloc:9045393&src=3bpdp&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL-4Vgj1PyZnRCzJqyk4xJD0kGg4s0Ol7C3ryCuNdx-7zeYvj979sYaAl8EEALw_wcB



https://www.halfords.com/motoring/batteries/leisure-batteries/halfords-leisure-battery-hlb800-682097.html?istCompanyId=b8708c57-7a02-4cf6-b2c0-dc36b54a327e&istFeedId=367c5610-f937-4c81-8609-f84582324cd6&istItemId=wrlwrxmax&istBid=t&_$ja=tsid:94971%7Ccid:1034356518%7Cagid:95368410843%7Ctid:pla-900570777114%7Ccrid:419703868739%7Cnw:g%7Crnd:9461026582716688710%7Cdvc:c%7Cadp:%7Cmt:%7Cloc:9045393&src=3bpdp&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL-4Vgj1PyZnRCzJqyk4xJD0kGg4s0Ol7C3ryCuNdx-7zeYvj979sYaAl8EEALw_wcBhttps://www.tracerpower.com/12v-4ah-lithium-polymer-battery-pack.htmlhttps://www.alpha-batteries.co.uk/12v-xtreme-110ah-agm-leisure-battery-xr1750?gclid=Cj0KCQiAifz-BRDjARIsAEElyGIppEGt7l4JR5iJEm2EqQJ_uEXzyfU7I9pr8aLmuqrMFJTO5uDcyloaAnrTEALw_wcB

CONNECTORS



								4 PIN CONNECTOR COMPARISON

								Name		Hirschmann screw connector		4-Pin Multi-Pole Inline Connector Socket		1662528

								Picture

								IP rating		IP67				IP67

								Voltage rating (V)		400				250

								Termination method		Screw				Threaded

								Operating temperature range						-40℃ - 85℃

								Price (£)		5.47		0.62		9.4

								Reference		[25]		[26]		[27]

										https://uk.rs-online.com/web/p/industrial-circular-connectors/3594384/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Connectors_Whoop-_-Industrial+Circular+Connectors_Whoop-_-3594384&matchtype=&pla-346913906554&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL4GlGl_uLYb7gG7ZmS9SNW09QyyzJh5sQIXePiSvrWQNQ8dGXbCucaAgdKEALw_wcB&gclsrc=aw.ds		https://cpc.farnell.com/pro-signal/psg08609/socket-multipole-4p/dp/CN21153?st=4%20pin%20connectors		https://www.digikey.co.uk/product-detail/en/phoenix-contact/1662528/277-4131-ND/2510485?gclid=Cj0KCQiAifz-BRDjARIsAEElyGJ0GaOuN6diyNWhIFvOwYXVdRZsEkiy3eR9QcfsDI1YrpyVOWTYcJoaApL2EALw_wcB				https://www.digikey.co.uk/product-detail/en/phoenix-contact/1662528/277-4131-ND/2510485?gclid=Cj0KCQiAifz-BRDjARIsAEElyGJ0GaOuN6diyNWhIFvOwYXVdRZsEkiy3eR9QcfsDI1YrpyVOWTYcJoaApL2EALw_wcB



https://cpc.farnell.com/pro-signal/psg08609/socket-multipole-4p/dp/CN21153?st=4%20pin%20connectorshttps://uk.rs-online.com/web/p/industrial-circular-connectors/3594384/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Connectors_Whoop-_-Industrial+Circular+Connectors_Whoop-_-3594384&matchtype=&pla-346913906554&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL4GlGl_uLYb7gG7ZmS9SNW09QyyzJh5sQIXePiSvrWQNQ8dGXbCucaAgdKEALw_wcB&gclsrc=aw.dshttps://www.digikey.co.uk/product-detail/en/phoenix-contact/1662528/277-4131-ND/2510485?gclid=Cj0KCQiAifz-BRDjARIsAEElyGJ0GaOuN6diyNWhIFvOwYXVdRZsEkiy3eR9QcfsDI1YrpyVOWTYcJoaApL2EALw_wcBhttps://www.digikey.co.uk/product-detail/en/phoenix-contact/1662528/277-4131-ND/2510485?gclid=Cj0KCQiAifz-BRDjARIsAEElyGJ0GaOuN6diyNWhIFvOwYXVdRZsEkiy3eR9QcfsDI1YrpyVOWTYcJoaApL2EALw_wcB

CASE



								PELICASE COMPARISON

								Name		1440 Protector Top Loader Case		0370 Protector Case		0500 Case

								Picture

								Interior dimensions (mm)		434 x 191 x 406		610 x 610 x 605		950 x 532 x 655

								Wheels		Yes		Yes		No

								Weight when empty (kg)		6.6		18.9		25.58

								Price (£)		210		524		786.28

								Reference		[28]		[29]		[30]

										https://www.casesuk.com/peli-protector-cases/1440-001-110E.html?gclid=Cj0KCQiAifz-BRDjARIsAEElyGLPUECTY9bYOjPbuJPF02bdX_3en-pSJxjWTskuUANksNhHSMemdw4aApS4EALw_wcB		https://www.waterproof-cases.co.uk/product/peli-0370-protector-case/		https://www.waterproof-cases.co.uk/product/peli-0500-case/



https://www.casesuk.com/peli-protector-cases/1440-001-110E.html?gclid=Cj0KCQiAifz-BRDjARIsAEElyGLPUECTY9bYOjPbuJPF02bdX_3en-pSJxjWTskuUANksNhHSMemdw4aApS4EALw_wcBhttps://www.waterproof-cases.co.uk/product/peli-0370-protector-case/

image1.png

= tedsa R

Wind Temperature

6.4 26.6
(0] 0]
Humidity

46.4







image2.png







image3.png

DavistL.







image4.png







image5.png







image6.png







image7.png







image8.png







image9.png







image10.png







image11.png







image12.png







image13.png







image14.png







image15.png







image16.png







image17.png







image18.png







image19.png

ApplledSensor







image20.png







image21.png







image22.png







image23.png







image24.png







image25.png







image26.png







image27.png







image28.png







image29.png







image30.png







image31.png







image32.png







image33.png







image34.png







image35.png







image36.png







image37.png







image38.png







image39.png







image40.png







image41.png







image42.png







image43.png







image44.png








image3.png




image4.png




image5.png




image6.png




image7.emf
TEMPERATURE and HUMIDITY SENSORS

Name SHT30-DIS-F2.5KS T9602 SHT21
Picture r
Relative Humidity Range (%) 0->100 0->95 0->100
Relative Humidity Accuracy (%) t2 +2 +2
Temperature Accuracy (°C) +0.2 +0.3 +0.3
RH Response Time (s) 8 29 8
Temperature Response Time (s) 29 5->30
Sensor Interface Type 12C 12C
Operating Temperature Min (°C) -40 -20 -40
Operating Temperature Max (°C) 125 70 125
Supply Voltage Min (V) 2.15 3.135 2.1
Supply Voltage Max (V) 5.5 3.465 3.6
Protection IP67
Price for 1 Unit (£) 4.692 66.924 5.83
Reference [1] [2] [3]










Name

SHT30-DIS-F2.5KS T9602 SHT21

Picture

Relative Humidity Range (%)

0 -> 100 0 -> 95 0 -> 100

 Relative Humidity Accuracy (%)

± 2 ± 2 ± 2

Temperature Accuracy (℃)

± 0.2 ± 0.3 ± 0.3

RH Response Time (s)

8 29 8

Temperature Response Time (s)

2 29 5 -> 30

Sensor Interface Type

I2C I2C

Operating Temperature Min (℃)

-40 -20 -40

Operating Temperature Max (℃)

125 70 125

Supply Voltage Min (V)

2.15 3.135 2.1

Supply Voltage Max (V)

5.5 3.465 3.6

Protection

IP67

Price for 1 Unit (£)

4.692 66.924 5.83

Reference

[1] [2] [3]

TEMPERATURE and HUMIDITY SENSORS


Microsoft_Excel_Worksheet1.xlsx
PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/





https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		UART

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Output		ANALOGUE		ANALOGUE		ANALOGUE

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference		[10]		[11]		[12]

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		No price available		15.72		8.99

												Reference		[13]		[14]		[15]

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		12C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference		[16]		[17]		[18]

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/
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WIND SPEED and DIRECTION SESNOR TYPES

Reading depends on atmospheric

Type Picture Pros Cons
— | i No movin
a | i . . Distortion of the flow of air
. »* i mechanical parts
ULTRASONIC \
E.. i Highly accurate Expensive
i Low price Moving mechanical parts
CUP i Flexible design 1 Don’t work well in extreme conditions
° i Simole Don’t work well in rapidly fluxuating
i installation winds
i Power consumption is high
HOT WIRE i Cheap Nonuniform scale

temperature










Type Picture Pros Cons

No moving 

mechanical parts

Distortion of the flow of air

Highly accurate Expensive

Low price Moving mechanical parts

Flexible design Don’t work well in extreme conditions

Simole 

installation

Don’t work well in rapidly fluxuating 

winds

Power consumption is high

Nonuniform scale

Reading depends on atmospheric 

temperature

HOT WIRE

Cheap

WIND SPEED and DIRECTION SESNOR TYPES

CUP

ULTRASONIC


Microsoft_Excel_Worksheet2.xlsx
PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		UART

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Output		ANALOGUE		ANALOGUE		ANALOGUE

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference		[10]		[11]		[12]

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		No price available		15.72		8.99

												Reference		[13]		[14]		[15]

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		12C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference		[16]		[17]		[18]

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference		[19]		[20]		[21]

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/
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ULTRASONIC WIND SPEED and DIRECTION SENSORS

Name WINDSONIC GMX200 WINDBOSERVER 65
) — 1 ) -
o lo| \
| 2% o
Picture .
Mons-
|_______Wind Speed Range (m/s) 0> 80 Ul > 2 0> 65
Wind Direction (®) | 0-359 | 0-39 |  0-39 |
Starting Threshold (m/s) 0.01 0.1 0.01
Wind Speed Accuracy (%) +2 +3to40 m/s, +5to 60 m/s +2@12m/s
_.."....Vl’.'.rlﬁj"'?.'.r.‘icll?ﬂﬁ..cfﬂfé‘f}i_.m ........_..i 2% @ 12m/s +3to40m/s, +5to 60 m/s +2@ 12 m/s
Wind Speed Resolution (m/s) Y R 001 | o001 |

Wind Direction Resolution (2) 1 1 1
Operational Temperature Min (°C) -40 -40
Operational Temperature Max (°C) 70 70
Power Supply Min 5 5 9

Power Supply Max 30 30 30

Output ANALOGUE RS232 RS422
Size (mm) 142 x 160 381x213
Weight (Kg) 0.5 0.5 1.4
Reference (4] [5] (6]










Name

WINDSONIC GMX200

WINDBOSERVER 65

Picture

Wind Speed Range (m/s)

0 -> 60 0.1 -> 60 0 -> 65

Wind Direction (º)

0 - 359 0 - 359 0 - 359

Starting Threshold (m/s)

0.01 0.1 0.01

Wind Speed Accuracy (%)

± 2 ± 3 to 40 m/s, ± 5 to 60 m/s ± 2 @ 12 m/s

Wind Direction Accuracy

± 2% @ 12m/s ± 3 to 40 m/s, ± 5 to 60 m/s ± 2 @ 12 m/s

Wind Speed Resolution (m/s)

0.01 0.01 0.01

Wind Direction Resolution (º)

1 1 1

Operational Temperature Min (℃)

-40 -40

Operational Temperature Max (℃)

70 70

Power Supply Min

5 5 9

Power Supply Max

30 30 30

Output 

ANALOGUE RS232 RS422

Size (mm)

142 x 160 381 x 213

Weight (Kg)

0.5 0.5 1.4

Reference

[4] [5] [6]

ULTRASONIC WIND SPEED and DIRECTION SENSORS


Microsoft_Excel_Worksheet3.xlsx
PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Sensor Output Type		DIGITAL		DIGITAL and ANALOGUE		DIGITAL

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		UART

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		No price available		15.72		8.99

												Reference

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		12C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/
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AIRBOUNE PARTICLE SENSORS

Name FIGARO TGS2600 AMS IAQ-CORE C TERA SENSOR
Picture 27
R
Detection Range Min (ppm) 1 450 0
Detection Range Max (ppm) 30 200 1000
Power Supply Min (V) 0 0 0
Power Supply Max (V) 5 3.3 5
Operating Temperature Min (°C) -10 0 -20
Operating Temperature Max (°C) 40 50 70

Humidity Range Min (%)

Humidity Range Max (%) 95 95
Output ANALOGUE 12C UART
mmm_l?m_evmrmﬂnl)"m 9.2x7.8 15.2x17.8x4.3 62 x52 x23
Price for 1 Unit (£) | 177 22 | es1s |
Reference (7] (8] [9]










Name

FIGARO TGS2600 AMS IAQ-CORE C TERA SENSOR

Picture

Detection Range Min (ppm)

1 450 0

Detection Range Max (ppm)

30 200 1000

Power Supply Min (V)

0 0 0

Power Supply Max (V)

5 3.3 5

Operating Temperature Min (℃)

-10 0 -20

Operating Temperature Max (℃)

40 50 70

Humidity Range Min (%)

5 0

Humidity Range Max (%)

95 95

Output

ANALOGUE I2C UART

Dimensions (mm)

9.2 x 7.8 15.2 x 17.8 x 4.3 62 x 52 x 23

Price for 1 Unit (£)

15.77 22.22 68.18

Reference

[7] [8] [9]

AIRBOUNE PARTICLE SENSORS


Microsoft_Excel_Worksheet4.xlsx
PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Sensor Output Type		DIGITAL		DIGITAL and ANALOGUE		DIGITAL

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		UART

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		No price available		15.72		8.99

												Reference

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		12C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/
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Type

SUNLIGHT BRIGHTNESS SENSOR TYPES

Picture

Pros

Cons

Photoresistor

W

Cheap

Less sensitive to light than photodiode and
photoresistor

Small power for operation

Cadmium sulfide used - harmfull for
environment

Used to create simpler circuits

Slow response time

Photodiodes

Operates at high frequencies

Voltage ofset required

Highly sensitive to light

Small active area

Low noise

Rapid increase in dark current with
temperature

Phototransistor

Cheap

Susceptible to power surges

Output current is easlity obtainable

Non-linear

Highly resonsive

Large diserpation between units










Type Picture Pros Cons

Cheap

Less sensitive to light than photodiode and 

photoresistor

Small power for operation

Cadmium sulfide used - harmfull for 

environment

Used to create simpler circuits Slow response time

Operates at high frequencies Voltage ofset required

Highly sensitive to light Small active area

Low noise

Rapid increase in dark current with 

temperature

Cheap Susceptible to power surges

Output current is easlity obtainable Non-linear

Highly resonsive Large diserpation between units

Photoresistor

Photodiodes

Phototransistor

SUNLIGHT BRIGHTNESS SENSOR TYPES


Microsoft_Excel_Worksheet5.xlsx
PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Sensor Output Type		DIGITAL		DIGITAL and ANALOGUE		DIGITAL

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		UART

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference		[10]		[11]		[12]

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		No price available		15.72		8.99

												Reference

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		12C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/
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SUNLIGHT BRIGHTNESS SENSORS

Name NSL 06553 NORPS-12 NSAC501085
Picture ay — 3;,
Maximum Light Resistance (Q) 20K 12.6K 100K
Dark Resistance (Q) 20M 1M 5M
Power Dissipation 2 ’ 250W @ 30°C
Operating Temperature Min (°C) -60 -60 -30
Operating Temperature Max (°C) 75 75 60
Output ANALOGUE ANALOGUE ANALOGUE
Power Supply Min (V) 0 0 0
Power Supply Max (V) 100 250 100
Price for 1 Unit (£) 3.96 3.228 2.736
Reference [10] [11] [12]










Name

NSL 06S53 NORPS-12

N5AC501085

Picture

Maximum Light Resistance (Ω)

20K 12.6K 100K

Dark Resistance (Ω)

20M 1M 5M

Power Dissipation

250W @ 30℃

Operating Temperature Min (℃)

-60 -60 -30

Operating Temperature Max (℃)

75 75 60

Output

ANALOGUE ANALOGUE ANALOGUE

Power Supply Min (V)

0 0 0

Power Supply Max (V)

100 250 100

Price for 1 Unit (£)

3.96 3.228 2.736

Reference

[10] [11] [12]

SUNLIGHT BRIGHTNESS SENSORS
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PORTABLE WEATHER SYSTEM
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				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Sensor Output Type		DIGITAL		DIGITAL and ANALOGUE		DIGITAL

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		UART

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Output		ANALOGUE		ANALOGUE		ANALOGUE

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference		[10]		[11]		[12]

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		No price available		15.72		8.99

												Reference		[13]		[14]		[15]

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		12C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference		[16]		[17]		[18]

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/
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UV LEVEL SENSORS

Name

VEML6075

Ultraviolet Ray Sensor Module 200-370nm

GRAVITY VEML6075

Picture

Supply Voltage Min (V) 1.7 3.3 33
Supply Voltage Max (V) 3.6 5 5
Response Wavelength Min (nm) 200 315

|_Response Wavelength Max (nm)_ 330 00 ]
Operating Temperature Min (°C) -40 -20 -40
Operating Temperature Max (°C) 85 85 85
Output 12C ANALOGUE 12C
Dimensions (mm) 2x1.25x1 19.8 x 15 22x30
Price for 1 unit (£) 5 15.72 8.99
Reference [13] [14] [15]










Name

VEML6075

 Ultraviolet Ray Sensor Module 200-370nm GRAVITY VEML6075

Picture

Supply Voltage Min (V)

1.7 3.3 3.3

Supply Voltage Max (V)

3.6 5 5

Response Wavelength Min (nm)

200 315

Response Wavelength Max (nm)

330 370 340

Operating Temperature Min (℃)

-40 -20 -40

Operating Temperature Max (℃)

85 85 85

Output

I2C ANALOGUE I2C

Dimensions (mm)

2 x 1.25 x 1 19.8 x 15 22 x 30

Price for 1 unit (£)

5 15.72 8.99

Reference

[13] [14] [15]

UV LEVEL SENSORS


Microsoft_Excel_Worksheet7.xlsx
PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		I2C

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Output		ANALOGUE		ANALOGUE		ANALOGUE

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference		[10]		[11]		[12]

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		5		15.72		8.99

												Reference		[13]		[14]		[15]

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		I2C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference		[16]		[17]		[18]

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference		[19]		[20]		[21]

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/

BATTERY



								BATTERY COMPARISON

								Name		Tracer 12V 		Leisure Battery		Halfords Leisure Battery HLB800

								Picture

								Type		Lithium Polymer		Lithium Polymer		Lithium Polymer

								Nominal voltage (V)		12		12		12

								Capacity (Ah)		4		110		95

								Life		300+ cycles		600+ cycles		400+ cycles

								Dimensions (mm)		115 x 76 x 32		190 x 175 x 353		353 x 175 x 190

								Weight (g)		330				25600

								Temperature range (charging)		0℃ - 45℃

								Temperature range (discharging)		-10℃ - 60℃

								Price (£)		89		138.42		145

								Reference		[22]		[23]		[24]

										https://www.tracerpower.com/12v-4ah-lithium-polymer-battery-pack.html		https://www.alpha-batteries.co.uk/12v-xtreme-110ah-agm-leisure-battery-xr1750?gclid=Cj0KCQiAifz-BRDjARIsAEElyGIppEGt7l4JR5iJEm2EqQJ_uEXzyfU7I9pr8aLmuqrMFJTO5uDcyloaAnrTEALw_wcB#techinical-specifications		https://www.halfords.com/motoring/batteries/leisure-batteries/halfords-leisure-battery-hlb800-682097.html?istCompanyId=b8708c57-7a02-4cf6-b2c0-dc36b54a327e&istFeedId=367c5610-f937-4c81-8609-f84582324cd6&istItemId=wrlwrxmax&istBid=t&_$ja=tsid:94971%7Ccid:1034356518%7Cagid:95368410843%7Ctid:pla-900570777114%7Ccrid:419703868739%7Cnw:g%7Crnd:9461026582716688710%7Cdvc:c%7Cadp:%7Cmt:%7Cloc:9045393&src=3bpdp&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL-4Vgj1PyZnRCzJqyk4xJD0kGg4s0Ol7C3ryCuNdx-7zeYvj979sYaAl8EEALw_wcB



https://www.halfords.com/motoring/batteries/leisure-batteries/halfords-leisure-battery-hlb800-682097.html?istCompanyId=b8708c57-7a02-4cf6-b2c0-dc36b54a327e&istFeedId=367c5610-f937-4c81-8609-f84582324cd6&istItemId=wrlwrxmax&istBid=t&_$ja=tsid:94971%7Ccid:1034356518%7Cagid:95368410843%7Ctid:pla-900570777114%7Ccrid:419703868739%7Cnw:g%7Crnd:9461026582716688710%7Cdvc:c%7Cadp:%7Cmt:%7Cloc:9045393&src=3bpdp&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL-4Vgj1PyZnRCzJqyk4xJD0kGg4s0Ol7C3ryCuNdx-7zeYvj979sYaAl8EEALw_wcBhttps://www.tracerpower.com/12v-4ah-lithium-polymer-battery-pack.htmlhttps://www.alpha-batteries.co.uk/12v-xtreme-110ah-agm-leisure-battery-xr1750?gclid=Cj0KCQiAifz-BRDjARIsAEElyGIppEGt7l4JR5iJEm2EqQJ_uEXzyfU7I9pr8aLmuqrMFJTO5uDcyloaAnrTEALw_wcB

CONNECTORS



								4 PIN CONNECTOR COMPARISON

								Name		Hirschmann screw connector		4-Pin Multi-Pole Inline Connector Socket		1662528

								Picture

								IP rating		IP67				IP67

								Voltage rating (V)		400				250

								Termination method		Screw				Threaded

								Operating temperature range						-40℃ - 85℃

								Price (£)		5.47		0.62		9.4

								Reference		[25]		[26]		[27]

										https://uk.rs-online.com/web/p/industrial-circular-connectors/3594384/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Connectors_Whoop-_-Industrial+Circular+Connectors_Whoop-_-3594384&matchtype=&pla-346913906554&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL4GlGl_uLYb7gG7ZmS9SNW09QyyzJh5sQIXePiSvrWQNQ8dGXbCucaAgdKEALw_wcB&gclsrc=aw.ds		https://cpc.farnell.com/pro-signal/psg08609/socket-multipole-4p/dp/CN21153?st=4%20pin%20connectors		https://www.digikey.co.uk/product-detail/en/phoenix-contact/1662528/277-4131-ND/2510485?gclid=Cj0KCQiAifz-BRDjARIsAEElyGJ0GaOuN6diyNWhIFvOwYXVdRZsEkiy3eR9QcfsDI1YrpyVOWTYcJoaApL2EALw_wcB



https://cpc.farnell.com/pro-signal/psg08609/socket-multipole-4p/dp/CN21153?st=4%20pin%20connectorshttps://uk.rs-online.com/web/p/industrial-circular-connectors/3594384/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Connectors_Whoop-_-Industrial+Circular+Connectors_Whoop-_-3594384&matchtype=&pla-346913906554&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL4GlGl_uLYb7gG7ZmS9SNW09QyyzJh5sQIXePiSvrWQNQ8dGXbCucaAgdKEALw_wcB&gclsrc=aw.ds

CASE



								PELICASE COMPARISON

								Name		1440 Protector Top Loader Case		0370 Protector Case		0500 Case

								Picture

								Interior dimensions (mm)		434 x 191 x 406		610 x 610 x 605		950 x 532 x 655

								Wheels		Yes		Yes		No

								Weight when empty (kg)		6.6		18.9		25.58

								Price (£)		210		524		786.28

								Reference		[28]		[29]		[30]

										https://www.casesuk.com/peli-protector-cases/1440-001-110E.html?gclid=Cj0KCQiAifz-BRDjARIsAEElyGLPUECTY9bYOjPbuJPF02bdX_3en-pSJxjWTskuUANksNhHSMemdw4aApS4EALw_wcB		https://www.waterproof-cases.co.uk/product/peli-0370-protector-case/		https://www.waterproof-cases.co.uk/product/peli-0500-case/
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GPS POSITIONING SENSORS

Name A2235H A2200A 2614011037000
ey
Picture
\ g
Interface 12C, SPI, UART 12C, SPI, UART 12C, UART
Supply Voltage Min (V) 3 3 2.6
Supply Voltage Max (V) 3.6 3.6 2.5
Update Rate Min (Hz) 1 1 /
Update Rate Max (Hz) 5 5 10
Power Consumption during Tracking (mA) 21 41 31
| Power consumption during Acquisition (mA) | 35 52 33
Number of Channels | a8 | | s
Operating Temperature Min (°C) -40 -40 -40
Operating Temperature Max (°C) 85 85 85
mmmmgmgﬂgrmﬂmmm 17.8x16.5x7.1 14 x 10.2 x 2.5 18 x 18 x 6.4
Price for 1 Unit (£) 21006 | 17724 | aso2 |
Reference [16] [17] [18]










Name

A2235H A2200A

2614011037000

Picture

Interface

12C, SPI, UART I2C, SPI, UART 12C, UART

Supply Voltage Min (V)

3 3 2.6

Supply Voltage Max (V)

3.6 3.6 2.5

Update Rate Min (Hz)

1 1

Update Rate Max (Hz)

5 5 10

Power Consumption during Tracking (mA)

21 41 31

Power consumption during Acquisition (mA)

35 52 33

Number of Channels

48 48 52

Operating Temperature Min (℃)

-40 -40 -40

Operating Temperature Max (℃)

85 85 85

Dimensions (mm)

17.8 x 16.5 x 7.1 14 x 10.2 x 2.5 18 x 18 x 6.4

Price for 1 Unit (£)

21.096 17.724 45.072

Reference

[16] [17] [18]

GPS POSITIONING SENSORS


Microsoft_Excel_Worksheet8.xlsx
PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		I2C

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Output		ANALOGUE		ANALOGUE		ANALOGUE

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference		[10]		[11]		[12]

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		No price available		15.72		8.99

												Reference		[13]		[14]		[15]

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		I2C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference		[16]		[17]		[18]

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference		[19]		[20]		[21]

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/

BATTERY

								https://www.electricfencing.co.uk/efd/12v-battery-buy/



https://www.electricfencing.co.uk/efd/12v-battery-buy/
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VOC LEVEL SENSORS

Name SEEED STUDIO 101020512 XINABOX $G33 XINABOX XCHIP
SWO2 o
Picture a .
'S
°
Interface 12C 12C 12C
Supply Voltage Min (V) 3.3 1.8 1.7
Supply Voltage Max (V) 5 3.6 3.6
___Operating TemperatureMin (°C) | ___———— " | -0 40
Operating Temperature Max (°C) 85 85
Relative Humidity Min (%) 10 0
Relative Humidity Max (%) 95 100
Dimensions (mm) 4x2.7 3x3
Price for 1 Unit (£) 12.12 30 45.02
Reference [19] [20] [21]










Name

SEEED STUDIO 101020512 XINABOX SG33

XINABOX XCHIP

Picture

Interface

I2C 12C 12C

Supply Voltage Min (V)

3.3 1.8 1.7

Supply Voltage Max (V)

5 3.6 3.6

Operating Temperature Min (℃)

-40 -40

Operating Temperature Max (℃)

85 85

Relative Humidity Min (%)

10 0

Relative Humidity Max (%)

95 100

Dimensions (mm)

4 x 2.7 3 x 3

Price for 1 Unit (£)

12.12 30 45.02

Reference

[19] [20] [21]

VOC LEVEL SENSORS


Microsoft_Excel_Worksheet9.xlsx
PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		UART

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Output		ANALOGUE		ANALOGUE		ANALOGUE

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference		[10]		[11]		[12]

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		No price available		15.72		8.99

												Reference		[13]		[14]		[15]

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		12C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference		[16]		[17]		[18]

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference		[19]		[20]		[21]

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/
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BATTERY COMPARISON

Name Tracer 12V Leisure Battery Halfords Leisure Battery HLB80O
Picture
Type Lithium Polymer Lithium Polymer Lithium Polymer
Nominal voltage (V) 12 12 12
Capacity (Ah) 4 110 95
_______________________ Life 300+ cycles 600+ cycles 400+ cycles
Dimensions (mm) | | 115x76x32 |  190x175x353 |  353x175x190
Weight (g) 330 25600
Temperature range (charging) 0°C - 45°C / ’
Temperature range (discharging) -10°C - 60°C
Price (£) 89 138.42 145
Reference [22] [23] [24]










Name

Tracer 12V  Leisure Battery Halfords Leisure Battery HLB800

Picture

Type

Lithium Polymer Lithium Polymer Lithium Polymer

Nominal voltage (V)

12 12 12

Capacity (Ah)

4 110 95

Life

300+ cycles 600+ cycles 400+ cycles

Dimensions (mm)

115 x 76 x 32 190 x 175 x 353 353 x 175 x 190

Weight (g)

330 25600

Temperature range (charging)

0℃ - 45℃

Temperature range (discharging)

-10℃ - 60℃

Price (£)

89 138.42 145

Reference

[22] [23] [24]

BATTERY COMPARISON


Microsoft_Excel_Worksheet10.xlsx
PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		I2C

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Output		ANALOGUE		ANALOGUE		ANALOGUE

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference		[10]		[11]		[12]

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		No price available		15.72		8.99

												Reference		[13]		[14]		[15]

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		I2C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference		[16]		[17]		[18]

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference		[19]		[20]		[21]

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/

BATTERY



								BATTERY COMPARISON

								Name		Tracer 12V 		Leisure Battery		Halfords Leisure Battery HLB800

								Picture

								Type		Lithium Polymer		Lithium Polymer		Lithium Polymer

								Nominal voltage (V)		12		12		12

								Capacity (Ah)		4		110		95

								Life		300+ cycles		600+ cycles		400+ cycles

								Dimensions (mm)		115 x 76 x 32		190 x 175 x 353		353 x 175 x 190

								Weight (g)		330				25600

								Temperature range (charging)		0℃ - 45℃

								Temperature range (discharging)		-10℃ - 60℃

								Price (£)		89		138.42		145

								Reference		[22]		[23]		[24]

										https://www.tracerpower.com/12v-4ah-lithium-polymer-battery-pack.html		https://www.alpha-batteries.co.uk/12v-xtreme-110ah-agm-leisure-battery-xr1750?gclid=Cj0KCQiAifz-BRDjARIsAEElyGIppEGt7l4JR5iJEm2EqQJ_uEXzyfU7I9pr8aLmuqrMFJTO5uDcyloaAnrTEALw_wcB#techinical-specifications		https://www.halfords.com/motoring/batteries/leisure-batteries/halfords-leisure-battery-hlb800-682097.html?istCompanyId=b8708c57-7a02-4cf6-b2c0-dc36b54a327e&istFeedId=367c5610-f937-4c81-8609-f84582324cd6&istItemId=wrlwrxmax&istBid=t&_$ja=tsid:94971%7Ccid:1034356518%7Cagid:95368410843%7Ctid:pla-900570777114%7Ccrid:419703868739%7Cnw:g%7Crnd:9461026582716688710%7Cdvc:c%7Cadp:%7Cmt:%7Cloc:9045393&src=3bpdp&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL-4Vgj1PyZnRCzJqyk4xJD0kGg4s0Ol7C3ryCuNdx-7zeYvj979sYaAl8EEALw_wcB



https://www.halfords.com/motoring/batteries/leisure-batteries/halfords-leisure-battery-hlb800-682097.html?istCompanyId=b8708c57-7a02-4cf6-b2c0-dc36b54a327e&istFeedId=367c5610-f937-4c81-8609-f84582324cd6&istItemId=wrlwrxmax&istBid=t&_$ja=tsid:94971%7Ccid:1034356518%7Cagid:95368410843%7Ctid:pla-900570777114%7Ccrid:419703868739%7Cnw:g%7Crnd:9461026582716688710%7Cdvc:c%7Cadp:%7Cmt:%7Cloc:9045393&src=3bpdp&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL-4Vgj1PyZnRCzJqyk4xJD0kGg4s0Ol7C3ryCuNdx-7zeYvj979sYaAl8EEALw_wcBhttps://www.tracerpower.com/12v-4ah-lithium-polymer-battery-pack.htmlhttps://www.alpha-batteries.co.uk/12v-xtreme-110ah-agm-leisure-battery-xr1750?gclid=Cj0KCQiAifz-BRDjARIsAEElyGIppEGt7l4JR5iJEm2EqQJ_uEXzyfU7I9pr8aLmuqrMFJTO5uDcyloaAnrTEALw_wcB

CONNECTORS



								4 PIN CONNECTOR COMPARISON

								Name		Hirschmann screw connector		4-Pin Multi-Pole Inline Connector Socket		1662528

								Picture

								IP rating		IP67				IP67

								Voltage rating (V)		400				250

								Termination method		Screw				Threaded

								Operating temperature range						-40℃ - 85℃

								Price (£)		5.47		0.62		9.4

								Reference		[25]		[26]		[27]

										https://uk.rs-online.com/web/p/industrial-circular-connectors/3594384/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Connectors_Whoop-_-Industrial+Circular+Connectors_Whoop-_-3594384&matchtype=&pla-346913906554&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL4GlGl_uLYb7gG7ZmS9SNW09QyyzJh5sQIXePiSvrWQNQ8dGXbCucaAgdKEALw_wcB&gclsrc=aw.ds		https://cpc.farnell.com/pro-signal/psg08609/socket-multipole-4p/dp/CN21153?st=4%20pin%20connectors		https://www.digikey.co.uk/product-detail/en/phoenix-contact/1662528/277-4131-ND/2510485?gclid=Cj0KCQiAifz-BRDjARIsAEElyGJ0GaOuN6diyNWhIFvOwYXVdRZsEkiy3eR9QcfsDI1YrpyVOWTYcJoaApL2EALw_wcB



https://cpc.farnell.com/pro-signal/psg08609/socket-multipole-4p/dp/CN21153?st=4%20pin%20connectorshttps://uk.rs-online.com/web/p/industrial-circular-connectors/3594384/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Connectors_Whoop-_-Industrial+Circular+Connectors_Whoop-_-3594384&matchtype=&pla-346913906554&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL4GlGl_uLYb7gG7ZmS9SNW09QyyzJh5sQIXePiSvrWQNQ8dGXbCucaAgdKEALw_wcB&gclsrc=aw.ds

CASE



								PELICASE COMPARISON

								Name		1440 Protector Top Loader Case		0370 Protector Case		0500 Case

								Picture

								Interior dimensions (mm)		434 x 191 x 406		610 x 610 x 605		950 x 532 x 655

								Wheels		Yes		Yes		No

								Weight when empty (kg)		6.6		18.9		25.58

								Price (£)		210		524		786.28

								Reference		[28]		[29]		[30]

										https://www.casesuk.com/peli-protector-cases/1440-001-110E.html?gclid=Cj0KCQiAifz-BRDjARIsAEElyGLPUECTY9bYOjPbuJPF02bdX_3en-pSJxjWTskuUANksNhHSMemdw4aApS4EALw_wcB		https://www.waterproof-cases.co.uk/product/peli-0370-protector-case/		https://www.waterproof-cases.co.uk/product/peli-0500-case/
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4 PIN CONNECTOR COMPARISON

Name Hirschmann screw connector| 4-Pin Multi-Pole Inline Connector Socket 1662528
Picture

IP rating IP67 P67

Voltage rating (V) 400 250
Termination method Screw Threaded

Operating temperature range -40°C - 85°C
Price (£) 5.47 0.62 9.4
Reference [25] [26] [27]










Name

Hirschmann screw connector 4-Pin Multi-Pole Inline Connector Socket 1662528

Picture

IP rating

IP67 IP67

Voltage rating (V)

400 250

Termination method

Screw Threaded

Operating temperature range

-40℃ - 85℃

Price (£)

5.47 0.62 9.4

Reference

[25] [26] [27]
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PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		I2C

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Output		ANALOGUE		ANALOGUE		ANALOGUE

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference		[10]		[11]		[12]

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		No price available		15.72		8.99

												Reference		[13]		[14]		[15]

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		I2C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference		[16]		[17]		[18]

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference		[19]		[20]		[21]

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/

BATTERY



								BATTERY COMPARISON

								Name		Tracer 12V 		Leisure Battery		Halfords Leisure Battery HLB800

								Picture

								Type		Lithium Polymer		Lithium Polymer		Lithium Polymer

								Nominal voltage (V)		12		12		12

								Capacity (Ah)		4		110		95

								Life		300+ cycles		600+ cycles		400+ cycles

								Dimensions (mm)		115 x 76 x 32		190 x 175 x 353		353 x 175 x 190

								Weight (g)		330				25600

								Temperature range (charging)		0℃ - 45℃

								Temperature range (discharging)		-10℃ - 60℃

								Price (£)		89		138.42		145

								Reference		[22]		[23]		[24]

										https://www.tracerpower.com/12v-4ah-lithium-polymer-battery-pack.html		https://www.alpha-batteries.co.uk/12v-xtreme-110ah-agm-leisure-battery-xr1750?gclid=Cj0KCQiAifz-BRDjARIsAEElyGIppEGt7l4JR5iJEm2EqQJ_uEXzyfU7I9pr8aLmuqrMFJTO5uDcyloaAnrTEALw_wcB#techinical-specifications		https://www.halfords.com/motoring/batteries/leisure-batteries/halfords-leisure-battery-hlb800-682097.html?istCompanyId=b8708c57-7a02-4cf6-b2c0-dc36b54a327e&istFeedId=367c5610-f937-4c81-8609-f84582324cd6&istItemId=wrlwrxmax&istBid=t&_$ja=tsid:94971%7Ccid:1034356518%7Cagid:95368410843%7Ctid:pla-900570777114%7Ccrid:419703868739%7Cnw:g%7Crnd:9461026582716688710%7Cdvc:c%7Cadp:%7Cmt:%7Cloc:9045393&src=3bpdp&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL-4Vgj1PyZnRCzJqyk4xJD0kGg4s0Ol7C3ryCuNdx-7zeYvj979sYaAl8EEALw_wcB



https://www.halfords.com/motoring/batteries/leisure-batteries/halfords-leisure-battery-hlb800-682097.html?istCompanyId=b8708c57-7a02-4cf6-b2c0-dc36b54a327e&istFeedId=367c5610-f937-4c81-8609-f84582324cd6&istItemId=wrlwrxmax&istBid=t&_$ja=tsid:94971%7Ccid:1034356518%7Cagid:95368410843%7Ctid:pla-900570777114%7Ccrid:419703868739%7Cnw:g%7Crnd:9461026582716688710%7Cdvc:c%7Cadp:%7Cmt:%7Cloc:9045393&src=3bpdp&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL-4Vgj1PyZnRCzJqyk4xJD0kGg4s0Ol7C3ryCuNdx-7zeYvj979sYaAl8EEALw_wcBhttps://www.tracerpower.com/12v-4ah-lithium-polymer-battery-pack.htmlhttps://www.alpha-batteries.co.uk/12v-xtreme-110ah-agm-leisure-battery-xr1750?gclid=Cj0KCQiAifz-BRDjARIsAEElyGIppEGt7l4JR5iJEm2EqQJ_uEXzyfU7I9pr8aLmuqrMFJTO5uDcyloaAnrTEALw_wcB

CONNECTORS



								4 PIN CONNECTOR COMPARISON

								Name		Hirschmann screw connector		4-Pin Multi-Pole Inline Connector Socket		1662528

								Picture

								IP rating		IP67				IP67

								Voltage rating (V)		400				250

								Termination method		Screw				Threaded

								Operating temperature range						-40℃ - 85℃

								Price (£)		5.47		0.62		9.4

								Reference		[25]		[26]		[27]

										https://uk.rs-online.com/web/p/industrial-circular-connectors/3594384/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Connectors_Whoop-_-Industrial+Circular+Connectors_Whoop-_-3594384&matchtype=&pla-346913906554&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL4GlGl_uLYb7gG7ZmS9SNW09QyyzJh5sQIXePiSvrWQNQ8dGXbCucaAgdKEALw_wcB&gclsrc=aw.ds		https://cpc.farnell.com/pro-signal/psg08609/socket-multipole-4p/dp/CN21153?st=4%20pin%20connectors		https://www.digikey.co.uk/product-detail/en/phoenix-contact/1662528/277-4131-ND/2510485?gclid=Cj0KCQiAifz-BRDjARIsAEElyGJ0GaOuN6diyNWhIFvOwYXVdRZsEkiy3eR9QcfsDI1YrpyVOWTYcJoaApL2EALw_wcB



https://cpc.farnell.com/pro-signal/psg08609/socket-multipole-4p/dp/CN21153?st=4%20pin%20connectorshttps://uk.rs-online.com/web/p/industrial-circular-connectors/3594384/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Connectors_Whoop-_-Industrial+Circular+Connectors_Whoop-_-3594384&matchtype=&pla-346913906554&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL4GlGl_uLYb7gG7ZmS9SNW09QyyzJh5sQIXePiSvrWQNQ8dGXbCucaAgdKEALw_wcB&gclsrc=aw.ds

CASE



								PELICASE COMPARISON

								Name		1440 Protector Top Loader Case		0370 Protector Case		0500 Case

								Picture

								Interior dimensions (mm)		434 x 191 x 406		610 x 610 x 605		950 x 532 x 655

								Wheels		Yes		Yes		No

								Weight when empty (kg)		6.6		18.9		25.58

								Price (£)		210		524		786.28

								Reference		[28]		[29]		[30]

										https://www.casesuk.com/peli-protector-cases/1440-001-110E.html?gclid=Cj0KCQiAifz-BRDjARIsAEElyGLPUECTY9bYOjPbuJPF02bdX_3en-pSJxjWTskuUANksNhHSMemdw4aApS4EALw_wcB		https://www.waterproof-cases.co.uk/product/peli-0370-protector-case/		https://www.waterproof-cases.co.uk/product/peli-0500-case/
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PELICASE COMPARISON

Name

1440 Protector Top Loader Case

0370 Protector Case

0500 Case

Picture

Interior dimensions (mm) 434 x 191 x 406 610 x 610 x 605 950 x 532 x 655
Wheels Yes Yes No
Weight when empty (kg) 6.6 18.9 25.58
Price (£) 210 524 786.28
Reference [28] [29] [30]










Name

1440 Protector Top Loader Case 0370 Protector Case 0500 Case

Picture

Interior dimensions (mm)

434 x 191 x 406 610 x 610 x 605 950 x 532 x 655

Wheels

Yes Yes No

Weight when empty (kg)

6.6 18.9 25.58

Price (£)

210 524 786.28

Reference

[28] [29] [30]

PELICASE COMPARISON
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PORTABLE WEATHER SYSTEM

						https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weatherstations.co.uk/hhanemometers.htm								https://www.weathershop.co.uk/shop/davis-vantage-vue-weather-station										https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586

				Features



https://www.weathershop.co.uk/shop/bresser-7-in-1-wifi-weather-station-7002586https://www.weatherstations.co.uk/hhanemometers.htm

HUMIDITY and TEMPERATURE







																				TEMPERATURE and HUMIDITY SENSORS

																				Name		SHT30-DIS-F2.5KS		T9602		SHT21

																				Picture

																				Relative Humidity Range (%)		0 -> 100		0 -> 95		0 -> 100

																				 Relative Humidity Accuracy (%)		± 2		± 2		± 2

																				Temperature Accuracy (℃)		± 0.2		± 0.3		± 0.3

																				RH Response Time (s)		8		29		8

																				Temperature Response Time (s)		2		29		5 -> 30

																				Sensor Interface Type		I2C				I2C

																				Operating Temperature Min (℃)		-40		-20		-40

																				Operating Temperature Max (℃)		125		70		125

																				Supply Voltage Min (V)		2.15		3.135		2.1

																				Supply Voltage Max (V)		5.5		3.465		3.6

																				Protection				IP67

																				Price for 1 Unit (£)		4.692		66.924		5.83

																				Reference		[1]		[2]		[3]

																						https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654#		https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663#		https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/



https://uk.farnell.com/sensirion/sht30-dis-f2-5ks/humidity-temp-sensor-digital-dfn/dp/2886654https://uk.farnell.com/amphenol-advanced-sensors/t9602-3-a/humidity-temp-sensor-analogue/dp/2845663https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/

WIND SPEED and DIRECTION



						WIND SPEED and DIRECTION SESNOR TYPES

						Type		Picture		Pros		Cons

						ULTRASONIC				No moving mechanical parts		Distortion of the flow of air

										Highly accurate		Expensive

						CUP				Low price		Moving mechanical parts

										Flexible design		Don’t work well in extreme conditions

										Simole installation		Don’t work well in rapidly fluxuating winds

						HOT WIRE				Cheap		Power consumption is high

												Nonuniform scale

												Reading depends on atmospheric temperature





																ULTRASONIC WIND SPEED and DIRECTION SENSORS

																Name		WINDSONIC		GMX200		WINDBOSERVER 65

																Picture

																Wind Speed Range (m/s)		0 -> 60		0.1 -> 60		0 -> 65

																Wind Direction (º)		0 - 359		0 - 359		0 - 359

																Starting Threshold (m/s)		0.01		0.1		0.01

																Wind Speed Accuracy (%)		± 2		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Direction Accuracy		± 2% @ 12m/s		± 3 to 40 m/s, ± 5 to 60 m/s		± 2 @ 12 m/s

																Wind Speed Resolution (m/s)		0.01		0.01		0.01

																Wind Direction Resolution (º)		1		1		1

																Operational Temperature Min (℃)				-40		-40

																Operational Temperature Max (℃)				70		70

																Power Supply Min		5		5		9

																Power Supply Max		30		30		30

																Output 		ANALOGUE		RS232		RS422

																Size (mm)		142 x 160				381 x 213

																Weight (Kg)		0.5		0.5		1.4

																Reference		[4]		[5]		[6]

																		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcB		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.html		https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html





















https://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windsonic-solid-state-wind-speed-and-direction-sensor.html?gclid=Cj0KCQiAzsz-BRCCARIsANotFgP1sihp6X1Gq33PpEaibsHA02Skoyalhv4sQS1WvAxwaWGzxjswp8QaAqqTEALw_wcBhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/gmx200-weather-station.htmlhttps://www.omniinstruments.co.uk/weather-stations-and-instruments/wind-speed-and-direction-sensors/windobserver-65-ultrasonic-anemometer.html

AIRBOUNE PARTICLES



								AIRBOUNE PARTICLE SENSORS

								Name		FIGARO TGS2600		AMS IAQ-CORE C		TERA SENSOR

								Picture

								Detection Range Min (ppm)		1		450		0

								Detection Range Max (ppm)		30		200		1000

								Power Supply Min (V)		0		0		0

								Power Supply Max (V)		5		3.3		5

								Operating Temperature Min (℃)		-10		0		-20

								Operating Temperature Max (℃)		40		50		70

								Humidity Range Min (%)				5		0

								Humidity Range Max (%)				95		95

								Output		ANALOGUE		I2C		I2C

								Dimensions (mm)		9.2 x 7.8		15.2 x 17.8 x 4.3		62 x 52 x 23

								Price for 1 Unit (£)		15.77		22.22		68.18

								Reference		[7]		[8]		[9]

										https://uk.rs-online.com/web/p/air-quality-sensors/1346669/		https://uk.rs-online.com/web/p/air-quality-sensors/1024162/		https://uk.rs-online.com/web/p/air-quality-sensors/1953770/



https://uk.rs-online.com/web/p/air-quality-sensors/1346669/https://uk.rs-online.com/web/p/air-quality-sensors/1024162/https://uk.rs-online.com/web/p/air-quality-sensors/1953770/

SUNLIGHT BRIGHTNESS



						SUNLIGHT BRIGHTNESS SENSOR TYPES

						Type		Picture		Pros		Cons

						Photoresistor				Cheap		Less sensitive to light than photodiode and photoresistor

										Small power for operation		Cadmium sulfide used - harmfull for environment

										Used to create simpler circuits		Slow response time

						Photodiodes				Operates at high frequencies		Voltage ofset required

										Highly sensitive to light		Small active area

										Low noise		Rapid increase in dark current with temperature

						Phototransistor				Cheap		Susceptible to power surges

										Output current is easlity obtainable		Non-linear

										Highly resonsive		Large diserpation between units



																SUNLIGHT BRIGHTNESS SENSORS

																Name		NSL 06S53		NORPS-12		N5AC501085

																Picture

																Maximum Light Resistance (Ω)		20K		12.6K		100K

																Dark Resistance (Ω)		20M		1M		5M

																Power Dissipation				250W @ 30℃

																Operating Temperature Min (℃)		-60		-60		-30

																Operating Temperature Max (℃)		75		75		60

																Output		ANALOGUE		ANALOGUE		ANALOGUE

																Power Supply Min (V)		0		0		0

																Power Supply Max (V)		100		250		100

																Price for 1 Unit (£)		3.96		3.228		2.736

																Reference		[10]		[11]		[12]

																		https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347		https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700		https://uk.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280























https://uk.farnell.com/advanced-photonix/nsl-06s53/light-dependent-resistor-20mohm/dp/3168347https://uk.farnell.com/advanced-photonix/norps-12/light-dependent-resistor-1mohm/dp/327700

UV LEVEL

						https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.ds

						https://uk.pi-supply.com/products/flora-uv-index-sensor-si1145-light-sensor

				12c		https://www.adafruit.com/product/1777



												UV LEVEL SENSORS

												Name		VEML6075		 Ultraviolet Ray Sensor Module 200-370nm		GRAVITY VEML6075

												Picture

												Supply Voltage Min (V)		1.7		3.3		3.3

												Supply Voltage Max (V)		3.6		5		5

												Response Wavelength Min (nm)				200		315

												Response Wavelength Max (nm)		330		370		340

												Operating Temperature Min (℃)		-40		-20		-40

												Operating Temperature Max (℃)		85		85		85

												Output		I2C		ANALOGUE		I2C

												Dimensions (mm)		2 x 1.25 x 1		19.8 x 15		22 x 30

												Price for 1 unit (£)		No price available		15.72		8.99

												Reference		[13]		[14]		[15]

														https://uk.farnell.com/vishay/veml6075/light-sensor-digital-i2c/dp/2523611?st=uvsensor		https://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1		https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html



https://www.adafruit.com/product/1777https://uk.rs-online.com/web/p/photodetector-amplifiers/2340934/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Provisioned_Stock_2020-11_Whoop-_-Photodetector+Amplifiers_Whoop-_-2340934&matchtype=&aud-830986524469:pla-301384387589&gclid=CjwKCAiAq8f-BRBtEiwAGr3DgatQlZkHdHf-ePbXnl6Ly6G_jd2egwoBuYx86rAqOVZ01qo15HY3jRoCQFgQAvD_BwE&gclsrc=aw.dshttps://uk.banggood.com/5pcs-DC-3_3-5V-0_1mA-UV-Test-Sensor-Switch-Module-Ultraviolet-Ray-Sensor-Module-200-370nm-p-1218096.html?gmcCountry=GB&currency=GBP&cur_warehouse=CN&createTmp=1https://www.robotshop.com/uk/gravity-veml6075-uv-sensor-module.html

GPS POSITIONING





								GPS POSITIONING SENSORS

								Name		A2235H		A2200A		2614011037000

								Picture

								Interface		12C, SPI, UART		I2C, SPI, UART		12C, UART

								Supply Voltage Min (V)		3		3		2.6

								Supply Voltage Max (V)		3.6		3.6		2.5

								Update Rate Min (Hz)		1		1

								Update Rate Max (Hz)		5		5		10

								Power Consumption during Tracking (mA)		21		41		31

								Power consumption during Acquisition (mA)		35		52		33

								Number of Channels		48		48		52

								Operating Temperature Min (℃)		-40		-40		-40

								Operating Temperature Max (℃)		85		85		85

								Dimensions (mm)		17.8 x 16.5 x 7.1		14 x 10.2 x 2.5		18 x 18 x 6.4

								Price for 1 Unit (£)		21.096		17.724		45.072

								Reference		[16]		[17]		[18]

										https://uk.farnell.com/maestro-wireless-solutions/a2235h/gps-module-mini-outline-w-ant/dp/2281695?st=gps		https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gps		https://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps



https://uk.farnell.com/maestro-wireless-solutions/a2200a/gps-module-rom-based-mini-outline/dp/2281694?st=gpshttps://uk.farnell.com/wurth-elektronik/2614011037000/gps-glogal-bds-gnss-module-1-56/dp/3499997?st=gps

VOC LEVEL

				i2c		https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shopping



																		VOC LEVEL SENSORS

																		Name		SEEED STUDIO 101020512		XINABOX SG33		XINABOX XCHIP

																		Picture

																		Interface		I2C		12C		12C

																		Supply Voltage Min (V)		3.3		1.8		1.7

																		Supply Voltage Max (V)		5		3.6		3.6

																		Operating Temperature Min (℃)				-40		-40

																		Operating Temperature Max (℃)				85		85

																		Relative Humidity Min (%)				10		0

																		Relative Humidity Max (%)				95		100

																		Dimensions (mm)				4 x 2.7		3 x 3

																		Price for 1 Unit (£)		12.12		30		45.02

																		Reference		[19]		[20]		[21]

																				https://uk.rs-online.com/web/p/sensor-development-tools/1845085/		https://uk.rs-online.com/web/p/sensor-development-tools/1743732/		https://uk.rs-online.com/web/p/sensor-development-tools/1743745/



https://shop.pimoroni.com/products/adafruit-ccs811-air-quality-sensor-breakout-voc-and-eco2?variant=32282873593939&currency=GBP&utm_source=google&utm_medium=cpc&utm_campaign=google+shopping?utm_source=google&utm_medium=surfaces&utm_campaign=shoppinghttps://uk.rs-online.com/web/p/sensor-development-tools/1743732/https://uk.rs-online.com/web/p/sensor-development-tools/1845085/

BATTERY



								BATTERY COMPARISON

								Name		Tracer 12V 		Leisure Battery		Halfords Leisure Battery HLB800

								Picture

								Type		Lithium Polymer		Lithium Polymer		Lithium Polymer

								Nominal voltage (V)		12		12		12

								Capacity (Ah)		4		110		95

								Life		300+ cycles		600+ cycles		400+ cycles

								Dimensions (mm)		115 x 76 x 32		190 x 175 x 353		353 x 175 x 190

								Weight (g)		330				25600

								Temperature range (charging)		0℃ - 45℃

								Temperature range (discharging)		-10℃ - 60℃

								Price (£)		89		138.42		145

								Reference		[22]		[23]		[24]

										https://www.tracerpower.com/12v-4ah-lithium-polymer-battery-pack.html		https://www.alpha-batteries.co.uk/12v-xtreme-110ah-agm-leisure-battery-xr1750?gclid=Cj0KCQiAifz-BRDjARIsAEElyGIppEGt7l4JR5iJEm2EqQJ_uEXzyfU7I9pr8aLmuqrMFJTO5uDcyloaAnrTEALw_wcB#techinical-specifications		https://www.halfords.com/motoring/batteries/leisure-batteries/halfords-leisure-battery-hlb800-682097.html?istCompanyId=b8708c57-7a02-4cf6-b2c0-dc36b54a327e&istFeedId=367c5610-f937-4c81-8609-f84582324cd6&istItemId=wrlwrxmax&istBid=t&_$ja=tsid:94971%7Ccid:1034356518%7Cagid:95368410843%7Ctid:pla-900570777114%7Ccrid:419703868739%7Cnw:g%7Crnd:9461026582716688710%7Cdvc:c%7Cadp:%7Cmt:%7Cloc:9045393&src=3bpdp&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL-4Vgj1PyZnRCzJqyk4xJD0kGg4s0Ol7C3ryCuNdx-7zeYvj979sYaAl8EEALw_wcB



https://www.halfords.com/motoring/batteries/leisure-batteries/halfords-leisure-battery-hlb800-682097.html?istCompanyId=b8708c57-7a02-4cf6-b2c0-dc36b54a327e&istFeedId=367c5610-f937-4c81-8609-f84582324cd6&istItemId=wrlwrxmax&istBid=t&_$ja=tsid:94971%7Ccid:1034356518%7Cagid:95368410843%7Ctid:pla-900570777114%7Ccrid:419703868739%7Cnw:g%7Crnd:9461026582716688710%7Cdvc:c%7Cadp:%7Cmt:%7Cloc:9045393&src=3bpdp&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL-4Vgj1PyZnRCzJqyk4xJD0kGg4s0Ol7C3ryCuNdx-7zeYvj979sYaAl8EEALw_wcBhttps://www.tracerpower.com/12v-4ah-lithium-polymer-battery-pack.htmlhttps://www.alpha-batteries.co.uk/12v-xtreme-110ah-agm-leisure-battery-xr1750?gclid=Cj0KCQiAifz-BRDjARIsAEElyGIppEGt7l4JR5iJEm2EqQJ_uEXzyfU7I9pr8aLmuqrMFJTO5uDcyloaAnrTEALw_wcB

CONNECTORS



								4 PIN CONNECTOR COMPARISON

								Name		Hirschmann screw connector		4-Pin Multi-Pole Inline Connector Socket		1662528

								Picture

								IP rating		IP67				IP67

								Voltage rating (V)		400				250

								Termination method		Screw				Threaded

								Operating temperature range						-40℃ - 85℃

								Price (£)		5.47		0.62		9.4

								Reference		[25]		[26]		[27]

										https://uk.rs-online.com/web/p/industrial-circular-connectors/3594384/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Connectors_Whoop-_-Industrial+Circular+Connectors_Whoop-_-3594384&matchtype=&pla-346913906554&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL4GlGl_uLYb7gG7ZmS9SNW09QyyzJh5sQIXePiSvrWQNQ8dGXbCucaAgdKEALw_wcB&gclsrc=aw.ds		https://cpc.farnell.com/pro-signal/psg08609/socket-multipole-4p/dp/CN21153?st=4%20pin%20connectors		https://www.digikey.co.uk/product-detail/en/phoenix-contact/1662528/277-4131-ND/2510485?gclid=Cj0KCQiAifz-BRDjARIsAEElyGJ0GaOuN6diyNWhIFvOwYXVdRZsEkiy3eR9QcfsDI1YrpyVOWTYcJoaApL2EALw_wcB



https://cpc.farnell.com/pro-signal/psg08609/socket-multipole-4p/dp/CN21153?st=4%20pin%20connectorshttps://uk.rs-online.com/web/p/industrial-circular-connectors/3594384/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Connectors_Whoop-_-Industrial+Circular+Connectors_Whoop-_-3594384&matchtype=&pla-346913906554&gclid=Cj0KCQiAifz-BRDjARIsAEElyGL4GlGl_uLYb7gG7ZmS9SNW09QyyzJh5sQIXePiSvrWQNQ8dGXbCucaAgdKEALw_wcB&gclsrc=aw.ds

CASE



								PELICASE COMPARISON

								Name		1440 Protector Top Loader Case		0370 Protector Case		0500 Case

								Picture

								Interior dimensions (mm)		434 x 191 x 406		610 x 610 x 605		950 x 532 x 655

								Wheels		Yes		Yes		No

								Weight when empty (kg)		6.6		18.9		25.58

								Price (£)		210		524		786.28

								Reference		[28]		[29]		[30]

										https://www.casesuk.com/peli-protector-cases/1440-001-110E.html?gclid=Cj0KCQiAifz-BRDjARIsAEElyGLPUECTY9bYOjPbuJPF02bdX_3en-pSJxjWTskuUANksNhHSMemdw4aApS4EALw_wcB		https://www.waterproof-cases.co.uk/product/peli-0370-protector-case/		https://www.waterproof-cases.co.uk/product/peli-0500-case/
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