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14 Day Weather and Air quality measurement and logging system
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14 day weather station
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Task 1: Compare available portable weather stations 


Weather Station 1

Manufactured by PRO SIGNAL with the part number PSG04173 this weather station is available from CPC-Farnell order code IN08375 at a cost of £99 with free delivery.
The specification listed is as follows.


· “ Displays 12/24 hour time, date, weather forecast and moon phase
· Indoor/outdoor humidity and temperature
· [image: ]Wind speed, direction, chill and dew point
· Barometric pressure
· UV index and Lux meter
· Rainfall data for one hour, 24 hours, one week, one month and total since last reset
· Weather alarm for indoor/outdoor temperature, humidity, rain rate and wind speed
· Records all min./max. values along with their time and date
· Supplied with outdoor sensor and power supply
· Battery power optional ”

[1]




Weather Station 2
Manufactured by BRESSER with the part number 7002580 this weather station is available from Amazon order code 7002580 at a cost of £131.24 + 2 weeks delivery £7.95.
[image: ]The specification listed is as follows.
[image: ]

[2]
[image: ]Weather Station 3
Manufactured by PCE instruments with the part number PCE-FWS 20N this weather station is available from the weathershop order code ZT2625236S at a cost of £219.99 inc P+P.
The specification listed is as follows:-


[image: ]

[4]


[image: ]Weather Station 4
Manufactured by ACCUR8 with the part number DWS7100 this weather station is available from the weathershop order code SKU A8-DWS7100 at a cost of £179.95 +  2-3 day delivery £5.95.
The specification listed is as follows.



[image: ]
[3]
Available weather station comparison table 

	Manufacture
	Display
	WiFi
	SD Memory
	Sensors
	Powered
	Alarm
	Cost £’s

	PRO SIGNAL
	Colour LCD
	Yes
	Yes
	10+
	Mains or Battery
	Indoor + Outdoor
	99.00

	BRESSER
	Colour LCD
	Yes
	No
	5
	Battery
	N/A
	139.19

	ACCUR8
	Colour LCD
	Yes
	24hr fixed internal
	7+ (optional additions)
	Mains with back up battery inc Solar
	Indoor + Outdoor
	185.90

	PCE Instruments
	B+W LCD
	Yes
	N/A
	5
	N/A
	N/A
	219.99



[bookmark: _Toc124669087]Weather station research summary
From researching available portable weather stations, it is apparent that for a relatively small outlay of less than £200, there are many weather stations to choose from the small sample researched. All stations were WiFi compatible and came with their own LCD screens, some with option of adding extra sensors, which is ideal and the selection. Extremely portable with small inbuild solar panels to ensure back up power to the processor is maintained and results are not lost. Surface mount or pole mount. Usually delivered within 7 days some at an extra cost but include p+p insurance.

It is quickly became clear, the prototype costs are going to be extremely higher than the cost of purchasing a ready-made kit. As with any prototype the cost of purchasing one off sensors is far more expensive than purchasing 1000’s at a  time. As a prototype is a bespoke solution the 1 off purchase and build costs can be extremely large, this is where all the alterations can be quickly made without experiencing huge manufacturing errors. A large manufacturer of weather monitoring systems will have buying power in the component market and this will lower the total build cost, allowing the finished system to be competitively priced within its market place.   

It’s a great idea to use built in WiFi as a connectivity solution and also to have a web based route (application) to share and compare historians of the weather cycles being monitored. 

[image: Aerides1]Small Solar panels are built into some of the systems to help maintain the portability aspect of the system, this includes a battery option for when mains power is unavailable due to the weather stations remote location.
It is thought that ‘The Tower of Winds’ located in Athens in figure 1 could be the very earliest weather system it is thought to have been constructed in 100-50 BC by a Greek astronomer, consisting of an 8 sided face, each side when facing the sun are the lines of the sundial to represent N,S,E,W,NE,SE,SW,NW.
                                                                                                                                                                                    Figure 1





[bookmark: _Toc124669088]Task 2: Select a suitable microcontroller and justify the selection.

[bookmark: _Toc124669089]What is a micro-controller
“Microcontroller (MCU)
A microcontroller is a compact integrated circuit designed to control a specific operation in a system. A typical microcontroller includes a processor, memory and inputs/outputs all on a single integrated circuit.
A micro-controller uses two different types of memory:
1. Program memory, this stores long term information that the CPU can use. Program memory is non-volatile, this means it holds information over time without needing a power source.
2. Data memory,  this is used for temporary data storage while the instructions are being carried out. Data memory is volatile, this means the data it holds is temporary and is only maintained if connected to a power source.

[bookmark: _Toc124669090]Types of micro-controllers

[image: ] 
                                                                                                  Figure 2


[bookmark: _Toc124669091]How does a micro-controller work

A micro-controller is installed inside a system to control functions of the device. It does this by interpreting data it received via its I/O using its central processor. It stores the data in its memory where the processor can access it quickly, it uses the instructions stored in the memory to decipher and utilise the incoming data and communicate and carry out the appropriate actions.”
[5]

[bookmark: _Toc124669092]Micro-Controller selection parameters
Search tool parameters that were used within the website Microchip.com

[image: ]
Suitable IC’s that were offered via the website search.

[image: Image]
[image: Image]              
The chosen PIC for the weather station system was the PIC18F24K50.


Pinout and pin descriptions for the selected PIC can be seen in figures 3, 4+5
                
                                                                                                                                                              Figure 3                                                        

[image: ]
Figure 4
[image: ]
Figure 5


[6] 

Sensor List
The brief, listed the sensors required which are to be included as part of the weather station, these are:
[image: ]

[bookmark: _Toc124669093]Task 3: Determine a suitable casing, storage memory, sensors and connector specifications with justifications.

[bookmark: _Toc124669094]Determine a casing that is suitable for the environment 

Project box
[image: ]The project box will have a weather seal and weatherproof connections to each sensor. It will need to be large enough to allow for installation of all the external sockets to allow connection of the sensors. It will be rail mounted to ensure its secure in transit. 
[image: ]The size of the project box will be a slightly larger than the pcb, the selected size of 150mm x 185mm x 130mm was found to be the most suitable it has also has an IP67 rating. 
The project box will have to be easily accessible to allow for the removal of the SD card but connectivity to the USB port will be via a weatherproof connector which would be mounted on the outside of the main enclosure. This would allow for speedy interrogation of the PIC.

[image: ]Enclosure
To allow the safe containment of all the hardware including the battery a sturdy enclosure was selected. With an IP67 rating and being self-extinguishable, any internal failures will remained self-contained. Sized at 500 x500 x 320mm it is suitable to house the whole system.


[image: ]
Tripod 
A galvanized tripod and pole mounting kit would allow for the station to be set up on uneven ground and limit the effects from the weather.


Misc mounting info
A pole bracket kit would be required to securely mount the enclosure off uneven ground if required. 
The sunlight brightness sensor would need to be installed within a small clear housing as it cannot be left, to be directly affected by the changing weather conditions. The rotating section of the Wind speed and direction anemometer has a locating notch to align with true North. This would be installed on the top of the enclosure preventing any obstructions. 


[image: ]Transportation
To transport all the equipment to a high level eg top of a grassed hill, a trolley would be required fitted with all terrain tyres to ensure it would grip on uneven and loose surfaces.






[bookmark: _Toc124669095]Determine- the size of the storage (non-volatile) memory needed.
Calculate the desired data storage required for the entire 14 day test (20160mins):- 
	Sensor
	Res
	Readings per sec (bits)
	Bytes
per sec
	Bytes
Per min
	Total bytes
14 days

	Temp + Humidity
	10
	1 per 15 Sec(4)
	2
	120
	2,419200

	Wind Speed + direction
	8
	1 per Sec (1)
	0.5
	30
	604800

	Airbourne Particles
	8
	1 per 5 Sec (0.2)
(5 sec start up)
	0.01
	0.6
	12096

	Sunlight brightness
	10
	1 per 5 sec(0.2)
	0.01
	0.6
	12096

	UV levels
	10
	1 per 5 sec (0.2)
	0.01
	0.6
	12096

	GPS location
	10
	1 per 60 sec (0.167)
	0.0083
	0.498
	10040

	VOC level
	10
	1 per 5 sec (0.2)
	0.01
	0.6
	12096

	
	
	
	
	Total
	3082424 or 3.1MB


                                                     



SD card
[image: ]




A well-known branded ‘Transcend’ 4GB SD card was selected as the cost of a 2GB card was slightly higher, a 4/8MB SD card is no longer a recognised size.




                                                
Start/Stop reading matrix
	Time s
	Temp+Hum
	Wind S+D
	AirBP
	Sun
	UV
	GPS
	VOC

	0.00
(Start)
	T+H
	Wind S+D
	AirBP
	Sun
	UV
	GPS
	VOC

	0.10
	
	
	
	
	
	
	

	0.50
	T+H
	
	
	
	
	
	

	1
	T+H
	
	
	
	
	
	

	5
	T+H
	Wind S+D
	AirBP
	Sun
	UV
	
	VOC

	10
	T+H
	Wind S+D
	AirBP
	Sun
	UV
	
	VOC

	20
	T+H
	Wind S+D
	AirBP
	Sun
	UV
	
	VOC

	30
	T+H
	Wind S+D
	AirBP
	Sun
	UV
	
	VOC

	60
	T+H
	Wind S+D
	AirBP
	Sun
	UV
	GPS
	VOC

	120
	T+H
	Wind S+D
	AirBP
	Sun
	UV
	GPS
	VOC

	~
	
	
	
	
	
	
	

	72576000
	STOP
	STOP
	STOP
	STOP
	STOP
	STOP
	STOP





When starting the system there is a minimum 0.5- 5 sec delay to allow the sensors to power up, this has been noted and the gathering of the sample data cannot be passed to the PIC until the sensors are fully online.

The timer within the PIC would need to be programmed to count from 0 - 72,576,000 secs to ensure only a 14 day data set is recorded. 





[bookmark: _Toc124669096]Sensor selection and justification
Highlighted are the preferred selection
[bookmark: _Toc124669097]Temp + Humidity

	[bookmark: _Hlk122263896]Description
	Manufacture
	TYPE
	Output
	CURRENT
	Input V
	Range/Cost

	[image: ]
	DFROBOT
	SEN0385
Farnell 3879710
	Dig
	1.5mA
	3.3-5V
	-40°C to 125°C

£20.95

	[image: ]
	Seeed
IP66
	RS 238-5399
	N/A
	N/A
	N/A
	-40°C - +85°C
£85.25

	[image: ]
	Calex
	PC21MT-1
	4-20mA
	20mA
	6-28V
	-20-100°C

£194.07

	Reason for selection
	
	
	
	Low current
	
	Range +  cost




[bookmark: _Toc124669098]Wind speed + direction

	Description
	Manufacture
	Output
	CURRENT
	Input V
	Range
	Cost

	[image: ]
	(IP64)
Cable- 85cm
	0.5V
	Power consumption 480mW
	5V
	0-45m/s
No WS direction
	55.01

	[image: ]Bespoke accessories
	Calypso wind meter 220515
2m cable
IPX8
	RS485
	0.25mA
	3.3- 18V
	0.5-25m/s
0-359°
	349.95 nc P+P

	[image: ]
	Windsonic
	2 ana outputs 0-5V and 4-20mA
	Typical 14.5mA
	5-30VDC
	0-60m/s
0-359°
	812.00

	Reason for selection
	
	Both outputs analogue
	
	
	Range and direction
	



Beaufort scale
From the Beaufort scale below, I have selected a 60m/s+ manometer to ensure it will easily measure the full wind scale from calm 0 m/s to hurricanes greater than 32.7 m/s or 72mph and with winds well over 100mph measured in the last few years it won’t go full scale.

[image: ]
                               




                                                                             Figure 6

[bookmark: _Toc124669099]Airbourne particle sensor

	Description
	Manufacture
	TYPE
	Output
	CURRENT
	Input V
	Range/Cost

	[image: ]
	Bespoke software
	G5 PMS5003
	0.4-2.9V
	<100mA
	1.8-5VDC
	0~500ug/m3
£28.29
PM2.5

	[image: ]
	TERA
	Optical
	Modbus RS485
	80-300mA
	5vDC
	PM1, 2.5 + 10
£77.63

	[image: ]
	Piera
	Air IPS-5100-1
	UART/12C
 5 pin connector
	65mA
	4.5-5.5VDC
	PM0.1-PM10
£69.60

	Reason for selection
	Not bespoke software
	
	
	Low current
	5V
	Good range



[bookmark: _Toc124669100]Sunlight brightness sensor

	Description
	Manufacture
	TYPE
	Output
	CURRENT
	Input V
	Range/Cost

	
	
	
	
	
	
	

	[image: ]
	SERVODAN

	V43-198
IP54
	0-10V
	TBA
	24VDC
	3-300Lux or 30-3000Lux

	[image: ]
	ETERNA- EMPCR
	
IP20
	TBA
	1500va or 5A
	TBA
	30-80Lux
£13.39

	[image: ]
	CQ Robot
	TSL25911FN
	Dig 12C 
	10mA
	3.3-5VDC
	0-88000Lux

	[image: ]
	
	
	12C interface
	2mA
	5VDC
	£2.97

	
Reason for selection
	
	
	Interface has a LCD additional option
	
	Low V input
	Range + Cost



[bookmark: _Toc124669101]UV level sensor

	Description
	Manufacture
	TYPE/ Cost
	CURRENT
	Output
	Input V
	Range

	
	
	
	
	
	
	

	[image: ]
No plug or cable
	Omni- Instruments
	0387930-000
£4423.00
	55m/W
	0-1V
	12V
	SUV-E

	[image: ]
	DFROBOT
	FIT0511
£2.72
	TBA
	3.3-5VDC
	3.3-5VDC
	4 pin I2C

	[image: ]
	Renke Electronics
	£50.02
	IP67
	0-5V
	10-30VDC
	UV index 0-15

	Reason for selection
	No separate housing required
	cost
	IP67
	0-5V output
	
	





[bookmark: _Toc124669102]GPS position sensor

	Description
	Manufacture
	TYPE/ Cost
	CURRENT
	Output
	Input V
	Range

	[image: ]
	Garmin 18XOEM (IPX7) 1m H2o 30s
	USB 
Weight 105g
Size 61dx19.5h
£82.37
	110mA
	0-5V
1 record per Sec
	5V
	SPS <15m

-30 ~ +80°C
2m cable

	[image: ]
	18x PC
	Weight 180g
Size 61dx19.5h
£82.37
	65mA
	4-5.5V 1 record per Sec
	8-30V (12V)
	2m cable

	[image: ]
	18x LVC
	Weight 160g
Size 61dx19.5h
£82.37
	90mA
	4-5.5V
 1 record per Sec
	5V
	5m cable

	Reason for selection
	
	Identical price for all sensors
	
	
	Low V input
	Long cable length






[bookmark: _Int_PeWADqWv][bookmark: _Toc124669103]Volatile Organic Compounds (VOC) sensor

	Description
	Manufacture
	TYPE/ Cost
	CURRENT
	Output
	Input V
	Range

	[image: ]
	WoMaster
	ES101TVOC

Cost-TBA (emailed on 18/12)
	0.5W
	RS485 (2 wire)
	10~30VDC
	0-60000ppb

	[image: ]
	Ionscience
	£2800
	130mA
	4-20mA
	5~28VDC
	0-1000ppm

	[image: ]
	Logoele Electronic
D125
	£303.86
	TBA
	RS485 (2 wire)
	12-24VDC
	0-500ppm

	Reason for selection
	
	Price for WoMaster unknown
	
	
	Low V input
	Range




[bookmark: _Toc124669104]Battery selection (min 14 day requirement)

To ensure the battery selection is ideal to keep the load powered for the entire test time of 14 days, a calculation for total max current consumption was required. The approx values were taken from the OEM specification or datasheets where available.  

	Load
	Max Current Consumption @12V 

	UV levels
	~200mA 

	VOC
	130mA

	Total
	330mA


12V x330 = 3960mW or 4W
	Load
	Max Current consumption @5V

	Temp/ Humidity
	1.5mA

	Wind Speed
	14.5mA

	Wind Direction
	14.5mA

	Airbourne particles
	65mA

	Sunlight brightness
	 100mA

	GPS
	90mA

	LM555
	10mA

	Total
	295.5mA



5V x 295.5 = 1477.5mW or 1.5W
4 + 1.5 = 5W per hr x 336= 1680W
Total est 1680 Watts of power required for the 14 day trial
Or 
12V x 140Ah = 1680Whrs
Battery size required 160Ah to allow for conditional variables although, load not max power continuously throughout the 14 days.
[image: ]Lead acid batteries tend to degrade quickly in very high or low temperatures -20C ~ +60C and only function sufficiently above half charge. 
lithium batteries can use 100% of the available battery current.

[bookmark: _Toc124669105]Connectors flange mount sockets and external plugs
[image: ]
Flange mount bulging socket example



[image: ]Total plug + socket costs comprise of:
1 x 2 way
2 x 3 way
2 x 4 way
2 x 5 way
2 x 6 way
£271.86 + £191.83  (see task 6 for full details of project costs)               Bulgin plug example



Bulgin sockets and plugs were chosen as they will not be effected by the changing weather conditions over time, they are readily available and known to be extremely reliable and trusted in the field when compared to lesser brands. A British Safety standard ident will be visible on every connector ensuring compliance to current standards are being followed.






Bulgin socket comparison/selection
[image: ]
Figure 7
Safety labelling
[image: ]It would be best practice to clearly label the enclosure to warn others of the dangers of opening and interfering with the system and its components. Although the battery is 12V the short circuit available current is significant, see separate guidance doc for Lithium specific details.
[image: ][image: ][image: ]Safety labelling examples 

Bulgin plugs comparison/selection
[image: ]
Figure 8
[bookmark: _Toc124669106]British Safety Standards 
[image: ]To ensure the project is fully compliant to present standards, as a minimum the following codes would need to be adhered to:-
· Health and Safety BS ISO 45001 (complying to the H
· Wiring Regulations BS 7671
· Engineering drawings BS 888
· 2020 Lithium battery guidance document
· Machine safety 
· Electrical equipment safety regs 2016
All the relevant standards are available from the HSW government website.
Proteus
Overview of the PIC18F25K50 connections
[image: ]
                                                                                                                   Figure 9


VOC, TEMP+ HUMIDITY circuits
[image: Chart, diagram

Description automatically generated]
                                                                                                                   Figure 10


UV, AIBOURNE PARTICLES , SUN and GPS sensor circuits

[image: Diagram, schematic

Description automatically generated]
                                                                                                                   Figure 11


WIND SPEED and WIND DIRECTION circuits.
[image: Calendar

Description automatically generated]
                                                                                                                   Figure 12





Overview of all circuits and PIC connections including the 5V regulator circuit complete with the USB and SD card options.

[image: ][image: Diagram, schematic

Description automatically generated]
                                                                                                                   Figure 13

[bookmark: _Toc124669107]Operational LED


[image: ]To blink the LED once every 10seconds a Crystal Oscillator was chosen. The circuit directly connects to the PIC with a separate pin for the output to drive the LED. 



                                          Figure 14



[bookmark: _Toc124669108]Task 4: Provide a full circuit PCB design outline the general principle of operation.

Below in Figure  10 is the final screen shot of all the weather sensor circuits. The circuit connections for the SD card, USB, power LED and operational LEDs are all included in the schematic. The PIC and the start pushbutton are the final circuits that were transposed using the Easy PC software. 

[image: A screenshot of a computer

Description automatically generated with low confidence]
Figure  15

[image: ]
The PCB components were arranged to ensure that there was minimal confusion on the surface layer. Adding 0V and 5V to the inner layers greatly reduced the amount of space the components take up on the visual layers.
A Design rule check was carried out to help identify and remove unwanted errors from the pcb                                                                              Figure  16


[image: ][image: ]
                                      Figure 17                                                                                                                                         Figure 18

Note: More time allocating components snugly onto the PCB would help reduce build costs, if these were to be mass manufactured. It made little difference for this one off pcb.

[bookmark: _Toc124669109]Task 5:  Provide a Structure diagram 
[image: ]










                                                                                                                   Figure  19


[bookmark: _Toc124669110]Task 6: Provide a Prototype build cost 
[image: ]
The PCB was sent off to a third party for a manufacturing cost as per the estimate in  Figure 13.



                                                                                                                                                               Figure 20

The PCB quote was added to the list of hardware to achieve the full total, this doesn’t include any labour costs.
[image: ]
                                                                                                                        Figure  21
As we can see, the prototype costs are more than 36 times more than a standard off the shelf weather system available today.
[bookmark: _Toc124669111]Task 7: Provide a list of suggested improvements and give reasons.


1. From the research of presently available to purchase, portable weather stations it was clear that most of the kits come with WiFi connecting stations and also include a colour LCD screen which is user friendly and shows a clear image of all the individual parameters being monitored by the individual sensors including time and date which provide a history of the logged readings. 
2. Being able to publish the weather parameters via an app would also be an advantage and could make for interesting blogs and discussions via social media platforms. This could also help to generate  further interest and shared information from all regions around the world. As an idea it would be good to set up a few portable stations within Welsh primary or secondary schools and compare the readings from coastal areas to mountainous regions.   
3. Solar power would be an ideal way to make the stations fully portable and somewhat self- sufficient. A battery back-up could be used at night and would provide sustained power when conditions were not favorable. 
4. A simple clear vessel with ml measurement identified on the outside could be placed near the system to provide a rain fall level over the given trial time. A more complex system could be investigated during a future build, this could be achieved by using a capacitance type measurement instrument and the data would again be fed to the PIC.
5. Solar panels would reduce the requirement for such a large battery, an additional charge controller would be required but these are relatively cheap and lightweight. Therefore it would be an ideal upgrade for the next weather station.
6. [image: A picture containing text, wall, different, shelf

Description automatically generated]To reduce costs, weight and connection issues, the wiring between the pcb and the sockets on the carry case could be swapped forva single ribbon connector with a 40 way keyed connector.
7. To blink the LED firstly a 555 timer was chosen but due to the triggering flip flop wave I couldn’t get it to stay off longer than the ‘on’ time. 
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[bookmark: _Toc124669112]Datasheet and Research website links

Temp + Humidity Sensor- SEN0385 Dfrobot, Temperature & Humidity Sensor, SHT31 Weather-Proof, Arduino | Farnell
Datasheet SHT31 Weather-proof Temperature & Humidity Sensor Wiki - DFRobot

Airboure particles
Sensor inc datasheet MLMLH PM2.5 Sensor - G5 PMS5003 PM2.5 Sensor Air Quality Monitoring Dust Measuring Air Dust Haze Tester : Amazon.co.uk: Business, Industry & Science
Sensor inc datasheet- TERA Sensor Next-PM, Particle Matter / Dust Air Quality Sensor | RS (rs-online.com)
Sensor inc datasheet- IPS-5100-1 Piera Systems, Intelligent Particle Sensor, Air, I2C Digital | Farnell UK

Sunlight brightness
Outdoor brightness sensor IP54 24Vdc output 0-10v - Servodan - analog CO2, humidity controller (enoluz.com)
Datasheet link-es-V43-198-pd.pdf (enoluz.com)
Photocell- Buy Lynteck Hercules LED Remote Keypad - LY52-113-41 | CPC (farnell.com)
CQRobot Ocean: TSL25911FN Ambient Light Sensor Compatible with Raspberry Pi, Arduino, STM32. 0 to 88000Lux Detection Range, 600M: 1 Wide, for Industry, Mobile Phone, Computer, Lighting, GPS, etc. : Amazon.co.uk: Business, Industry & Science
12C interface- IIC I2C Serial Interface Board Module Port LCD1602 Display Arduino PIC Pi ARM UK | eBay
Windspeed + Direction Sensor
Datasheet , manual and connection info -WindSonic Solid State Wind Speed and Direction Sensor (omniinstruments.co.uk)

Amazon.com: 5V DC Supply 0-5V Output Anemometers Wind Speed Monitoring Sensor Outdoor Weather Station CALT : Patio, Lawn & Garden
Calypso Ultrasonic Wired WiFi Solar Powered Anemometer | Force 4 Chandlery

GPS-
Sensor link- 010-00321-36 | Garmin 18x OEM Sat Nav GPS Sensor | RS (rs-online.com)
Datasheet- 0900766b80b74986.pdf (rs-online.com)
UV sensor
Sensor FIT0511 Dfrobot, Sensor Adapter, 4 pin, for Gravity Development Board | Farnell UK
Datasheet 3161973.pdf (farnell.com)
Sensor inc datasheet- Rs485 0-5v 0-10v 4-20ma Uv Sensor Solar Ultraviolet Radiation Sensor - Buy Ultraviolet Radiation Sensor,Uv Sensor,Rs485 0-5v 0-10v 4-20ma Uv Sensor Solar Ultraviolet Radiation Sensor Product on Alibaba.com
VOC
Veinasa-voc Voc Meter Quality Outdoor Tvoc Sensor And Monitor Detector Device Measuring Air Pollution - Buy Voc Detector,Tvoc Sensor And Moniotor,Voc Meter Product on Alibaba.com

ModBus RS485 Outdoor Indoor Gas Detection Module Ammonia Voc Sensor Monitor Air Quality Controller With Relay|Tool Parts| - AliExpress

VOC-2- Continuous VOC Gas Detector - Ion Science
VOC-2 datasheet TVOC2 datasheet - BE ATEX.pdf (be-atex.com)

Flash LED- Making Of Flashing/Blinking LED Circuit Diagram using 555 Timer IC (elprocus.com)
LM555 pdf, LM555 Description, LM555 Datasheet, LM555 view ::: ALLDATASHEET :::
‘Tower of Winds’ weather station
https://www.greeknewsagenda.gr/images/GNA_Pics/Text_pics/2019_TextPics/2020_textpics/Aerides1.jpg
Lithium battery guidance - About IATA
LiFePO4 Battery 12,8V/160Ah Smart (callidus.shop)
USB Waterproof Socket, Outdoor USB Female Plug Panel Mount Adapter Connector IPL7 with Cap : Amazon.co.uk: DIY & Tools
GERBER PCB Order & Online PCB Quote & PCB Assembly Quote - JLCPCB
USB IPL7 plug 
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“WIFI colour weather center with 5in1 profi sensor
Sensor w. frequency of 868 MHz for a high transmission
range

Numerous weather information

Station: 168x143x24mm; 5in1 profi sensor:
343x393x136mm

Delivery scope: Main Unit, 5in1 sensor, power adapter
Battery powered”
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“The weather station with outside sensor is a real all-rounder. The wireless weather station with outside
sensor is easy to assemble based on the instructions provided. You do not have to be a professional to
operate the wireless weather station and outside sensors. The weather data of the weather station with
outside sensor for different parameters are sent up to 100 meters by radio signal to the main station. -
Indoor temperature in Celsius or Fahrenheit - Outside temperature in Celsius or Fahrenheit - Indoor air
humidity / outdoor air humidity - Air pressure gauge in inHg or hPa - Absolute or relative air pressure
display selectable - Precipitation indication in mm or inch - Precipitation indicator for 1 hour, 24 hours, 1
week, 1 month - Wind speed in mph, km / h, m /s, knots . - Wind direction indicator - Wind chill
temperature gauge - Weather forecast, trend indicator, storm warning.”
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“Connects to the Internet via your home WiFi.

View your live weather data on your Android or iOS mobile device via the Wunderground app.

As the outdoor sensor suite is solar-powered, you won't need to access it nearly as much as the battery-powered sensors that come with most other weather stations.

\Weather forecast depicted by four graphic symbols

Indoor temperature (0°C to 60°C) and humidity (10% to 99%)

Outdoor temperature (-40°C to 60°C) and humidity (10% to 99%)

Outdoor temperature High/Low alarm

Light intensity (0 to 200klux)

UV Index (1 to 15+) (UVA & UVB)

Wind direction and speed, plus separate wind gust display (0 to 50 m/s) (m/s; km/h; Knots; mph).

Beaufort index (scale for classifying wind strengths)

Rainfall (0 to 9999mm) with history (day / week / month)

Air pressure (relative and absolute) (300 to 1100 hpa)

Wind chill and 'Feels like'

Dew point

Apparent Temperature

Moon phase

Two time alarms with snooze function (5 minutes)

Min/max memory (up to 24 hours)

The clock always shows the correct time, as it automatically synchronises via the Internet

LED backlight

Display console has wall bracket and table stand

Includes one remote temperature & humidity sensor, for monitoring an additional indoor/outdoor area
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8 bit pic MCU

Program memory 32k max 16k min

RAM 2 max 0.4min

1/0 pins 40 max 16min

BOR brown out reset- YES

Internal Oscillation 32mHz — 64mHZ

Watchdog timer- YES

Power on reset -YES

PLL Phase lock loop — YES

USB- YES
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PIC18(L)F2X/45K50 Family Types

Program Memory | Data Memory ow| & a - -

o 2t 5582|258 822

Device Flash | Single-word | SRAM | L 0% | Pins | 10| & § 218g/2(5(2|3|E52|8
(bytes) | Instructions | (bytes) (bytes) Ex s 2 @ 2|3

PIC18(L)F45K50| 32K | 16384 | 2048 | 256  |40/44| 36 |25-ch| 2 | 111 |Yes|Yes| 1 | 1 | 22 |Yes
PIC18(LF25K50| 32K | 16384 | 2048 | 256 | 28 | 25 |14-ch| 2 | 111 |Yes|Yes| 1 | 1 | 22 [Yes
PIC18(LF24K50| 16K | 8192 | 2048 | 256 | 28 | 25 |14ch| 2 | 111 |Yes|Yes| 1 | 1 | 22 |Yes
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Charge Details ~

Engineering fee £2831
Via Covering £000
Surface Finish £000
Board £6.10
Build Time
PCB: @ 3-4 days £000
2:3days £2583
Calculated Price £34.41

‘Additional charges may apply for special cases
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Estimated Project Costs

Description ay Cost
PCB 1 £3441
PIC 1 £388
28 pin socket 0 £628
Enclosure 123-0647 1 £458 53
Project box 508-015 1 £158 86
VOC Sensor 1| £2,80000
Airbourne part sensor 1 £69 60
SD card 758-2556 1 £1223
UV sensor 1 £5002
Sunlight sensor 1 £9.99
Sunlight sensor intedace 1 £297
Bulgin Sockets various 9 £27186
Bulgin plugs various 9 £19183
PCB terminal block 10 £364
Avaldite 1 £27.01
heatshrink/crimp Kit 1 £36.92
12V 160Ah Lith Battery (callidus) 1 [ et73asl
Tripod (weathershop.com) 1 £156.14
Mounting pole kit 1 £54.95
PCB conformal coating (714-462) | 1x 200ml| _£13.14
Inline fuse holder (§7-3832) pkt5 | £278
A glass cartridge fuse 563-632 | 1pkt 10 | £245
SD card + (spare) 2 £1222
SD card holder 1 £230
Dymo printer 1 £38.22
Stufing Glands 0 £54.00
Electrical tape 1 £9.88
LED green 2 £1.04
Pushbutton 533-3030 1 £448
Trolle 1 £59.99
Main Isolation switch 1 £8.09
Wind Speed/Dir Sensor 1 £812.00
GPS Sensor 1 £6237
Temale USB weatherproof IPLT 1 £330
Temp + Hum Sensor 1 £20 95
Total £7.211.14
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