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[bookmark: _Toc59368409]Introduction
In this assignment I am required to be designing a microcontroller-based weather and air quality logger. this microcontroller needs to take the logs and the measurements for a 14-day period. My system has to be adaptable and portable for any number of potential monitoring sits.
I will be looking for weather stations in the market and providing three of them in my assignment with their features.
 I am going to be researching for a suitable sensor for: temperature, humidity, wind speed, wind direction, air borne particle count levels, sun light brightness, GPS position and VOC level. So, selecting three different brands of the sensors after choosing the best type to do the job for the requirements.






















[bookmark: _Toc59368410]Weather stations from different suppliers:
For the first task I will be searching for different weather stations and compare four devices by looking at their features and information producing a table for each device.

[image: ]Techno line WS2816 weather station
This weather station can be used outdoor and indoor, it can measure Humidity, Temperature 
, Feeling temperature (Wind chill), Wind direction, Wind speed and Air pressure and it 
display all the measurements and the timing on the screen.
This device can save all the measurements and the readings of the air pressure for the last 24 hours and there are alarms settings and warnings for some weather conditions. Rain gauge is available with forecast of weather situation and weather tendency.

BRESSER weather station
[image: ]This weather station is large one which is bigger than the other ones, it is an outdoor device can sense the temperature, humidity, air pressure and precipitation and wind direction
 and speed. this station is including beau fort scale, moon phases and it can also
 display the weather forecast.

Wireless weather station with touch screen 
[image: ]This wireless station it can measure and display the temperature, wind speed and direction, air pressure, humidity and the rain.it is suitable for outdoor uses as its range 100 m.
 it has large LCD touch display and lighting background. The data can be transferred to pc
It needs two different power supply foe the sensor and the display 
which is 3AA for the display and 2 AA batteries for the sensor  

Professional complete weather station YC9385
[image: ]This device can measure the indoor and outdoor temperatures, from 5-1 weather sensor it receives weather data by MHz RF transmission. It measures the temperature, humidity, 
 windspeed and direction also it shows the weather forecast and the rain rate. 
it has five languages settings. 
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	description
	Techno line WS2816 weather station


	Display period
	12/24 hours

	Measuring environment
	Indoor and outdoor

	What can be measured
	Humidity
Temperature 
Feeling temperature (Wind chill)
Wind direction
Wind speed
Air pressure 

	Dimensions 
	76 x 192 x 87 mm

	Data transfer
	Wireless to PC using USB and pc software

	Features 
	Time and display
Display for all the measurements for indoor and outdoor
Minimum and maximum storage
The ability to save the history for the last 24 of the air pressures
Has storm warning and alarm for some weather conditions
Has wall stand/ table stand
Rain and wind sensor included



	Disadvantages 
	Expensive 

	price
	£191.19

	Reference 
	[1]










	Image 
	[image: ]














	Description 
	BRESSER weather station

	Power source
	Battery (7 AA batteries)

	Dimensions 
	22.4 x 22.4 x 2.3 cm

	measure
	Humidity
Temperature 
Wind speed and direction
Air pressure and precipitation

	weight
	600 g

	Features 
	XXL display
It can measure room temperature 
By DCF radio signal the time, date and the day of the week can be set automatically
It can be attached to the wall
Rain gauge

	price
	£89.00

	Reference 
	[2]
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	Description 
	Wireless weather station with touch display

	Item model and number
	IN: EX10030452 M: SBS-WS-200

	Range
	100 m

	memory
	4080 intervals

	Power supply for the display
	3 AA batteries

	Sensor Power supply 
	2 AA batteries

	Display 
	LCD (touchscreen)

	Dimensions 
	45.5 x 15 x 21 cm

	Weight 
	1.1 kg

	measurements accuracy 
	Wind speed:  ± 10% (>5m/s)
Humidity: ±5%
Precipitation: ± 10%
Air pressure: ± 5 hPa (700 to 1100)
Temperature: ± 1 deg c

	Price 
	£116.00

	Reference 
	[3]
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	Description 
	Professional complete weather station YC9385

	Power supply
	3 x AA batteries

	Dimensions 
	120 x 189.5 x 22 mm

	Environmental measure
	Indoor and outdoor

	Measurements 
	Indoor and outdoor Temperature
Humidity 
Wind direction and speed
Rain 

	Features 
	24-hour records 
Max/min memory records
Time, date and day display
Rain rate (daily, weekly and monthly) 
Weather forecast
For weekday 5 languages available 


	Price 
	£109.99 

	Reference 
	[4]



My thought:
All the weather station I found do the work and can do all the measurements needed but in my opinion that the Wireless weather station with touch display has more advantages and features as its display is a touch screen and its different than the other ones as it is a wireless and has got the highest rate of the measurements accuracy.







[bookmark: _Toc59368411]Sensors selection 
All the selections will be highlighted in green down in the table for each  sensor.
[bookmark: _Toc59368412]Temperature and humidity sensors
	type 
	Themistor
	Lm35
	Thermocouple 
	Temperature and humidity sensor 

	Image 
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	Description 
	Ip68 waterproof temperature sensor
	Texas instruments LM35CAZ/NOPB
	FW05  
	Sensirion SHT21

	Output
	-
	voltage
	60 uv / deg c
	Digital

	Voltage supply range
	-
	4 v to 30 v
	-
	2.1v to 3.6v

	Temperature range
	-50 deg c to +110 deg c
	-40 deg c to +110 deg c
	-
	-40 deg c to +125 deg c

	Dimensions 
	5 x 20mm
	5.2 x 4.19 x 5.2 mm
	0.0127 mm x 36.8 mm
	3 x 1.1 x 3 mm

	Weight 
	-
	-
	45g
	-

	Pins number 
	2
	3
	2
	6 pins

	Accuracy 
	-
	± 0.2 deg c
	-
	±0.3 °C, ±2 %RH

	Price 
	-
	£5.13
	-
	£7.00

	Measuring function
	temperature
	temperature
	temperature
	Temperature and humidity 

	Reference 
	[5]
	[6]
	[7]
	[8]


 These three sensors cannot be used as they do not detect the humidity, so I select the last one which is sensirion SHT21.
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	Description 
	Silicon labs Si7013-A20-GM1

	Sensing function
	Temperature and humidity 

	Output type 
	Digital

	Accuracy 
	±0.4 deg C, ±3% RH

	Pins number
	10

	Min to max operating temperature
	-40 deg c to +85 deg c

	Operating temperature range
	-40 deg c to +85 deg c

	Supply voltage 
	1.9v to 3.6 v

	Dimensions 
	3 x 0.75 x 3 mm

	Humidity resolution
	12bit

	Temperature resolution
	14bit

	Features 
	Good voltage range 1.9 V to 3.6 V

	Price 
	£2.347

	Reference 
	[9]
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	Description 
	Sensirion SHT21 

	Sensing function
	Temperature and humidity 

	Output type
	Digital 

	Accuracy 
	±0.3 °C, ±2 %RH

	Pin number 
	6 pins

	Min to max temperature range
	-40 deg c to +125 deg c

	Min to max voltage supply 
	2.1v to 3.6v

	Dimension 
	3 x 1.1 x 3 mm

	Resolution 
	8 to 14 bits

	Price 
	£7.00

	Reference 
	[8]
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	Description 
	Sensirion SHT 21-DIS-B 

	Sensor function
	Temperature and humidity 

	Output 
	Digital 

	Sensor accuracy 
	±0.3 °C, ±2 %RH

	Pins number
	8

	Temperature range
	-40 deg c to +125 deg c

	Supply voltage
	2.4v to 5.5v

	Dimensions 
	2.6 x 2.6 x 1 mm

	Humidity resolution 
	0.05 %RH

	Temperature resolution
	0.05 °C

	Price 
	£1.584

	reference
	[10]



The three above tables are for temperature and humidity sensor, the one I have chosen is the highlighted in green (Sensirion SHT21)
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There is two way for selecting the sensors of the wind speed and the wind direction, either choosing two different sensors or selecting one sensor to detect both.
	Wind speed
	
	
	

	Type 
	Wind Cup 
	3 cup anemometer
	Three cups sensor

	Image 
	[image: ]
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	Description 
	Focket wind speed sensor  
	A100lk-l wind speed sensor
	Three cups sensor

	Resolution 
	0.1 m/s
	
	0.1 m/s

	Power supply
	12 v- 24v
	6.5 to 28 vdc
	12 to 24 v

	Output 
	0 to 10 v
	Electronic pulse
	0-5 v  

	Protection 
	IP45
	
	-

	Wind speed measuring range
	0-3 0 m/s
	0 to 77 ms-1
	0-30m/s or 0-60m/s

	Dimension 
	1 x 1 x 1 cm
	5.5 x 19.5cm
	-

	Weight 
	518 g
	490 g
	-

	Temp op
	
	-30 deg to +70 deg c
	-40 deg c to +80 deg c

	Price 
	£40.56
	-
	£42.62

	features
	Cheaper than the other sensor
High protection
For outdoor use 
	
	High strength (waterproof, corrosion and weather resistance)
Very high accuracy
Made for outdoors use (measurements) 
Good transmission distance, wide range

	Reference 
	[11]
	[12]
	[13]
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	Description 
	AUNMAS Black Sensor 4-20mA Aluminium Alloy 360° Wind Transmitter Transducer Air Speeds Direction Indicator Instrume

	Calt wind direction sensor
	Wind Sensor JL-FS2 Wind Direction Sensor (4-20mA, 0-5V) Signal Output..

	V in 
	9-24v
	9-30v
	12-24v

	V out
	0-10v
	4 to 20 ma 
	0-5v

	Accuracy 
	+-3 deg c
	+-1 deg c
	-

	Wind Direction Measurement Accuracy
	1 orientation
	-
	-

	Dimensions 
	6.3 x 9.1 ‘’
	
	-

	Weight 
	480g
	
	-

	Price 
	£52.69
	£58.00
	n

	Features 
	Stable base, small size
High measurements accuracy
Waterproof oil proof
Made of aluminium alloy and polycarbonate material
Acid and akali resistance 

	Can be used advertising barrier ,weather and ocean.
	

	Reference 
	[14]
	[15]
	[16]
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	Wind and direction sensor
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	Description 
	Three cup anemometer and vane
	05103 windspeed and wind direction sensor
	2-d sonic wind sensor with RS-232 output


	Operation temperature range 
	-30 to +70 deg c
	-50 deg to +50 deg c 
	-35 deg c to +70 deg c

	Voltage supply 
	
	
	9 to 30 vdc

	Dimensions 
	
	37 x 55 cm
	

	Weight 
	
	1.5kg
	0.5 kg

	Wind speed range
	0 to 75 m/s
	0 to 100 m/s 
	0 to 60 m/s

	Wind direction range 
	
	
	0 deg to 359 deg

	Distance constant
	
	2.7m
	

	Wind speed output
	Pulsed contact closure
	Ac voltage three pulses per one revolution

	

	Wind direction output 

	
	Analog dc voltage 
	

	Accuracy (wind speed)
	0.1 m/s (0.25 mph) at < 10.14 m/s (22.7 mph)
±1.1% of true at > 10.14 m/s (22.7 mph)

	+- 3 m/s
	+- 2% / 12ms -1

Res 0.01 m/s

	Accuracy (wind direction)
	+- 4 deg res <0.5 deg
	-+ 3 degrees 
	+- 3 deg res 1 deg

	Price 
	-
	
	

	Reference 
	[16]
	[17]
	[16]


 
If I want to use a one sensor for both speed and direction, the best selection would be the 2-d sonic wind sensor.
But for this assignment I decided to use two different sensors which are the three cup sensor and the AUNMAS Black Sensor.
[bookmark: _Toc59368416]Air borne particle count sensors:
	Air sensor (dust sensor)
	

	vImage 
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	Description
	Hpm series pm2.5 particle sensor 
	Grove Dust Sensor 101020012

	SN-GCJA5
	B5W-LD010101-1

	Output 
	uart
	Negative Logic, Digital output
 High: over 4.0V(Rev.2)
 Low: under 0.7V
	I2c
	Voltage

	Power supply
	5v
	4.75 to 5.75 v
	4.5v to 5.5v
	4.5v to 5.5v

	Operating temperature
	-20 deg c to 50 deg c
	0 to 45 deg c 
	-
	0 deg c 45 deg c

	Price 
	£21.67
	£15.59
	£25.00
	£11.32

	Reference 
	[18]
	[19]
	[20]
	[21]



I choose the SN-GCJA5 sensor to use for this assignment, however in real life I think the Grove dust sensor works better- both do the job.
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	Description 
	TCS34717FN ams 
Ambient light sensor, Brightness control, color display closed loop feedback
	BH1750 16bit ambient light sensor
	TSL2561 Luminosity Sensor
	Light Dependent Photo Resistors
Dpr sensor 


	Number of pins 
	 6
	-
	-
	

	V in 
	
	2.4v to 4.5v
	2.7-3.6 v
	100 v

	Dimension 
	2 x 2.4 x 0.65 mm
	
	
	

	Output signal type
	Open drain 12c
	
	
	

	Temperature range 
	
	
	-30 to 80 deg c
	-30 to +60 deg c 

	 Sensitivity Spectral range 
	465 to 615 nm
	-
	-
	-

	Lux range 
	
	
	0.1 to 40000 lux
	400 to 600 lux

	Features /advantages
	-
	Very high spectral responsibility (approximately like human’s eyes response 
High resolution 
Wide range
Very small influence of infrared
	Wide range situations 
Cheap 
Has infrared and full spectrum diodes
As human eyes response 

	easy to use
small size 
highly durable

550nm peak response

	Price 
	£0.908
	£14
	£3.99
	£2.94

	Reference 
	[22]
	[23]
	[24]
	[25]
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	Description 
	UV and UVC Sensor UV detector UV2-U
	5pcs GY-8511 ML8511 UVB Rays Sensor Breakout Test Module UV Tester Analog Voltage Output Module

	Analog UV light sensor breakout GUVA-S12SD

	Output 
	0 to 5 v
	0.95 to 1.05 v
	4.3v

	Power supply
	5 v dc
	0.3 to 4.6 v
	2.7 to 5.5 v

	Spectral range 
	210-2800nm
	-
	400nm

	Measuring range 
	20mW/cm2
	-
	

	Number of pins
	
	12
	-

	Dimension 
	-
	4 x 3.7 x 0.73 mm
	10 x 19 x 2 mm

	Weight 
	180 g
	-
	0.7 g

	advantages
	Waterproof

Robust

Long lifetime 

	Analog voltage output 
Low supply current and standby current
Very small and thin surface
	Light weight 
Small size 
Good range of v in and out 
Analog signal 
Cheap

	disadvantages
	Expensive 
	-
	-

	Price 
	£134.40
	£15.67
	£4.50

	reference
	[26]
	[27]
	[28]
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	Description 
	Figaro TGS2600-boo (air contaminants air quality sensor 
	Figaro tgs813-A00 combustible air quality sensor
	Figaro TGS2602 Air quality (voc Sensor)

	Power supply
	5.0±0.2V DC
	0 to 24v 
	5.0±0.2V DC

	weight
	1.1g
	-
	1.1 grams

	Dimensions
	9.2 (dia) x 7.8mm
	17(dia.) x 10mm
	9.2 (dia.) x 7.8mm

	Price 
	£15.77
	£19.34
	£19.34

	Features 
	Good power consumption
Good level of sensitivity to gaseous air contaminants
Cheap
Small size
	Good level of sensitivity to methane, butane and propane 
Cheap

	Good level of sensitivity to VOCs and the odorous gases
Cheap
Low power consumption
Long life

	Reference 
	[29]
	[30]
	[32]








[bookmark: _Toc59368420]
GPS Position sensors:
	Image 






	[image: ]
	[image: ]
	[image: ]
	[image: ]

	Description 
	SparqEE GPSv1-0 GPS Module 
	Seeed studio 113020003 GPS Module
	ADAFRUIT industries 746 GPS module 66 channel 
	NEO-77M GPS satellite positioning module ublox satellite positioning 51 scm stm32

	sV in 
	2.5 to 6 v 
	2.75 to 3.6 v
	-
	3.3v to 5.0 v

	V out
	Up to 6 v
	-
	-
	-

	Number of pins
	5
	-
	-
	-

	Dimensions 
	23 x 40 mm
	40 x 20 x 13 mm
	35 x 25.5 x 6.5 mm
	-

	Operating temperature
	-40 to 85 deg c 
	-40 to 85 deg c
	
	-

	Features 
	
	Very fast ttff at low signals level
Low power consumption (40mA at 3.0v) 
Small size
	High quality and sensitivity 
Small size
	-

	Price 
	£17.88
	£17.56
	£30.46
	£9.01

	Reference 
	[33]
	[34]
	[35]
	[36]
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Choosing the right connector by looking at the protections provided and prices for each sensor.  for all sensors I am looking for a water and dustproof, robust rally high quality and not expensive connectors type
	Temperature sensor connector
	
	

	Picture
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	Description 
	IP68 waterproof connector electrical cable plug socket assembled by
	Relative humidity 90-95%      multipin connector, solder contacts seales electrical connectors 

	Pins 
	6
	

	Colour
	black
	

	price
	£3.45
	£8.00

	Features 
	waterproof
cheap
	Humidity resistance 
IP65
Light weight

	Reference 
	[37]
	[38]



	Wind speed and direction connector
	

	Picture
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	Description 
	4 Pin 4A 20AWG Waterproof Female And Male Connector Cable Wire 


	Pins 
	4

	Colour
	White and black

	price
	£2.36


	Features 
	This connector is available in two colours.
Waterproof
Very cheap

	Reference 
	[39] 

	As this connector is available in two colours I will be using the white for the wind speed and the black for the direction
	



	Air borne particle count sensors (dust sensor)

	

	Picture 
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	info
	IP68 5 Pins Waterproof Connector Electrical Cable Plug Socket Assembled BU


	Number of pins
	5

	price
	£3.12

	features
	This product very cheap
waterproof
 easy to buy

	Reference

	[40]



	UV level sensor

	

	Picture 
	[image: ]

	info
	IP68 4 Pins Waterproof Connector Electrical Cable Plug Socket Assembled BU


	Number of pins
	4

	price
	£3.12

	features
	This product very cheap
waterproof
 easy to buy

	Reference

	[40]





	Sunlight brightness sensor

	

	Picture 
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	info
	3npin 22wagn3Anwaterproof connector

	Number of pins
	3

	price
	£1.57

	features
	This product very cheap
waterproof
 overload, overheat, open load short circuit protections


	Reference

	[41]




	VOC sensors connector 
	

	Picture 
	[image: ]

	info
	Male and female 4 terminal waterproof connector cable wire 

	Number of pins
	4 pins

	price
	£5.39

	features
	This product very cheap
waterproof
 overload, overheat, open load short circuit protections


	Reference

	[42]




	GPs connector 
	

	Picture 
	[image: ]

	info
	Plug 2 Pin 15mm GX12 PVC Male Female Panel Cable Connector Waterproof

	Number of pins
	2 pins

	price
	£5.04

	features
	This product very cheap
waterproof
 overload, overheat, open load short circuit protections


	Reference

	[43]
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	Sensors
	Signal type
	Logging time
	Number of byts

	Temperature 
	
	15s
	2

	Humidity 
	
	15s
	2

	Wind speed 
	Analog 
	200ms
	2

	Wind direction 
	Analog 
	200ms
	2

	Air borne particle count
	
	1s
	2

	UV Level
	Analog 
	3s
	2

	Brightness 
	Analog 
	3s
	2

	GPs 
	uart
	Once in 14 days
	100

	Voc level
	Analog
	0.5s
	2



As the longest record is 15s:
	measures
	Reading records
	The total byte rates

	Temperature 
	1
	2

	 Humidity 
	1
	2

	Wind speed
	75
	150

	Wind direction 
	75
	150

	[bookmark: _Hlk56348477]Air borne
	15
	30

	Uv level
	5
	10

	Brightness
	5
	10

	Gps
	
	100

	Voc level
	30
	60

	TOTAL
	
	414



To get the byte in 14 days= 1209600/15 = 80640 x414 = 34,212,960 bytes + the gps bytes (100) = 34,213,060

34,213,060 bytes = 0.0342131 gb so selecting any SD card greater than that would be good.
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Name of the brand
	
SINOBRIGHT
	
Indmem SD card

	 


Photo 
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capacity
	
4GB 	
	
1GB

	
pricing
	£4.99	
	£6.99

	reference
	[44]
	1GB REF  [45]


	
	The Sinobright SD card is 4 GB which will work perfectly as the requirements ,any  4 SD card  will do the job but the one I chose is one of the really good ones in the market and it also cheap.
	-



[bookmark: _Toc59368424]Resistors:
	10k
[image: ]



	14k
[image: MRA0207 14K B 15PPM TA Resistor 250mW 14kOhm0.1% Arcol]
	[image: ]100R

	220R
[image: 220 Ohm Resistor – Cyclotron Digital]

	£1.44
	£0.085
	£1.19
	£1.19

	[46]
	[47]
	[48]
	[49]






[bookmark: _Toc57384804][bookmark: _Toc59368425]Battery capacity calculations: 

Now in the table below, I will provide all the maximum output current of each sensor to allow me to calculate the battery capacity.
	temperature
	Humidity 
	Wind speed 
	Wind direction 
	UV level
	Dust sensor 
	VOC
	GPS 
	Sun brightness
	Total 

	0.3 mA
	0.3mA
	20 mA
	20 mA
	15 mA
	0.40mA
	20mA
	20 mA
	15
mA
	295 mA



Then taking each one and multiply by 288 which going to result the current will be used in 12 days (336 hours). Therefore, adding the result to the same number divided by 2.
	sensors
	 x 14 days
(336h)
	Total + total/2

	Temperature & humidity 
	100.8mA 
	 151.2mA

	Wind speed
	6,720mA
	10080mA

	Wind direction 
	6720mA
	10,080mA

	UV level
	 5,040mA
	7560mA

	Dust sensor
	134.4mA
	201.6mA

	VOC
	 6,720mA
	10080mA

	Sun Brightness
	5,040mA
	7560mA

	GPS
	6,720mA
	10,080mA

	Total battery capacity
	 30,475.2mA
	 45,712.8mA



[bookmark: _Toc59368426]Battery selection:
	Photo
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	Description 

	12V 3800mah / 5V USB 5800mah DC Rechargeable Li-ion Battery Pack with UK charger

	643 Powerline Battery 12V

	Exide eb705 excell 12 v 
	RS PRO 24V NiMH Rechargeable Battery Pack, 1.3Ah


	Capacity
	5.800Ah
	90 Ah
	70 Ah
	1.300 Ah

	price
	£34.99
	£36.99
	£66.03
	£49.48

	Information 
	It has got an off-on switch with LED
Reachargeable 
But not enough amps
	rechargeable
very large capacity

size:345x172x238mm
	3 years warranty 
Suitable range of capacity 
Size: 270x173x222mm
	Rechargeable Batteries
can be recharged hundreds of times
not enough amps

	Reference 
	[50]
	[51]
	[52]
	[53]


[bookmark: _Toc57384807][bookmark: _Toc59368427]Case:
	Information
	PeakTech 7310
	ROC Cases Cube 


	Picture
	[image: ]
	[image: ]

	Dimensions
	46 x 33 x 15 centimetres
	200 x 210 x 200 mm

	Protection if founded
	Portable Aluminium Box with protective cubed Foam

	/

	Price 
	£35.36
	£17.64

	features
	It has double notch in the closing edge of this case  so it protect it from the rain and the dust
	metal corners

	Reference 
	[54]
	[55]



I choose the PeakTech 7310 as its dimensions are more suitable.








[bookmark: _Toc57384803][bookmark: _Toc59368428]LED

	Name
	Red LED

	Picture 
	[image: ]

	Price
	£0.95

	Information 
	20 mA
2V

	Reference 
	[56]
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	Picture 
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	Info 
	STMicroelectronics, 12 V Linear Voltage Regulator, 1.5A, 1-Channel 3-Pin, TO-220 L7812CV


	Price 
	£0.281







[bookmark: _Toc59368430]Micro-controller chip selection:
	Micro controller 
	PIC18f65J50
	PIC18F2550
	PIC18F67J50
	PIC18F25k50

	Picture 
	[image: ]
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	memory
	32kb
	32KB
	128kb
	32kb

	Pin count
	64
	£2.75
	64
	28

	Price 
	£1.71
	[57]
	£2.09
	£2.75

	Reference 
	[58]
	
	[59]
	[57]




	Program Memory size
	32 to128 KB

	SRAM Bytes
	512 To 8196

	Pin count
	28-46

	Max CPU Speed MHz
	16 to 64

	ADC input 
	10

	Max ADC resolution (Bits)
	10-12

	UART
	1 TO 5

	SPI
	1-2

	Number of USB Modules
	1




[60]




Using the website (microchip.com) I was able to select a suitable microcontroller with more number of pins needed (+28) which is better to have spare ones, as it shown in the table above I chose the PIC18f25k50 which got all the system requirments.

	                     PIC18F25k50
	

	Program Memory size
	32

	SRAM Bytes
	2048

	Pin count
	28

	Max CPU Speed MHz
	48

	ADC input 
	14

	Max ADC resolution (Bits)
	10

	UART
	1

	SPI
	1

	Number of USB Modules
	1
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	Number of pins needed
	Pins connections

	2	
	TEMP and humidity 

	1	
	Wind speed

	1
	Wind direction

	2
	Air borne particle sensor

	1
	VOC

	1
	Sun brightness

	2
	GPS position

	1
	UV level

	3
	 (USB connection)

	1
	VUSB3V3 (cap)

	1
	SPI SDO (sd card)

	1
	SPI SLC (sd card)

	1
	LED

	1
	Push button

	1
	SPI SDI (sd card)

	22
	Total needed

	My chip has 7 spare pins in total has 28 pins
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	Proteus pictures
	Component name
	Type of signal
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LDR sun brightness sensor
	Analog
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	UV Level sensor:

	Analog
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	Wind speed sensor
	Analog
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	Wind direction sensor
	Analog 
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	VOC level sensor 
	Analog
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	Temperature and Humidity sensor
	d/ I2C
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	Dust- air borne sensor 






	d/I2C
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	Voltage Regulator 
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	Gps position sensor
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	USB
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	SD Card
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	LED and the switch
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	PIC18F25K50
	




















[bookmark: _Toc59368433]Easy pc:
[image: ]













[image: ]













[image: ]
[image: ]	







In this stage I was able to get the board price as I have the information I need, I used jlcpcb website which allows me to get the exact size and board requirements with the price so I can add it to my price list.
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	All components
	Number needed
	Price per one component
	total

	Temperature and humidity Sensor
	1
	£7.00
	£7.00

	Temperature connector
	1
	£3.45
	£3.45

	Humidity connector 
	1
	£8.00
	£8.00

	Wind speed sensor
	1
	£42.62
	£42.62

	  Wind speed Connector
	1
	£2.36
	£2.36

	 Wind direction Sensor
	1
	£52.69
	£52.69

	 Wind direction connector
	1
	£2.36
	£25.00

	 Air borne particle sensor
	1
	£25.00
	£25.00

	 Air borne particle connector
	1
	£3.12
	£3.12

	Sun brightness sensor
	1
	£2.94
	£2.94

	 Sun brightness connectors
	1
	£1.57
	£1.57

	UV level sensor
	1
	£134.40
	£134.40

	UV level connector
	1
	£3.12
	£3.12

	VOC level sensor
	1
	£25.98
	£25.98

	Voc level connector
	1
	£5.39
	£5.39

	GPS 
	1
	£30.46
	£30.46

	GPS connector
	1
	£5.04
	£5.04

	Battery
	1
	£66.03
	£66.03

	LED 
	1
	£0.95
	£0.95

	Case 
	1
	£35.36
	£35.36

	10k resistors
	4
	£5.76
	£1.44

	220R resistors
	1
	£1.19
	£1.19

	14 k resistor
	2
	£0.17
	£0.085

	100R Resistor
	3
	£3.57
	£1.19

	V regulator
	1
	£0.28
	£0.28

	Capacitors 100nf
	3
	£4.20
	£12.6

	Capacitors 47uf
	1
	£2.26
	£2.26

	Capacitors 100uf
	1
	£2.36
	£2.36

	Diodes
	3
	£4.60
	£13.8

	microcontroller
	1
	£2.75
	£2.75

	PCB
	1
	£142.47
	£142.47

	SD Card
	1
	£4.99
	£4.99

	Total cost
	
	
	£698.94






Advanced weather station:
To get an advanced weather station I can add a rain gauge and connect it to a display to show all the readings (measurements) so a software to provide some extra features as real time data display (time, day of the week and the date), graphical history, FTP upload of weather data display text or email alerts of weather changing and data transfer.
	Image 
	Component:

	[image: ]
	Rain Gauge:
RG1 200 
Dimensions:2 cm 
Weight: less than 500g
Accuracy: <2%
Rain gauge is simple is a small cylinder that allows the rain to go in. 
The amount of rain goes in is the same amount of the rain has fallen.
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	Rain gauge:
Misol WH-SP-RG 1PC spare part (it can be connected with weather station) so it measures rain volume.
Needs AA battery
Weight:270g
Dimensions: 4.0-69 inches.
£17.21
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	Weather station software:
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Conclusion:
In this assignment I started with looking for weather stations out in the markets and their features, so I was able to compare four of them and selecting the best one. 
Selected all the sensors and the connectors needed, a battery and a case included all the calculations.
I calculated the memory needed and then selected SD Card from the market. 
Provided a table for the timing measurements and pins count therefore I looked for the right pic and select one.
I have put screen shots for all the proteus and the easy-pc designs. 
I have done a price list for all the components I need.
I produced a table at the end of the assignment with all the references and sources for all components I used.


















References

[1] 	“Amazon,” 2020. [Online]. Available: https://www.amazon.co.uk/Technoline-Professional-Additional-Functions-Measurements/dp/B07KYC7XWP/ref=asc_df_B07KYC7XWP/?tag=bingshoppinga-21&linkCode=df0&hvadid=&hvpos=&hvnetw=o&hvrand=&hvpone=&hvptwo=&hvqmt=e&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=&hvtargi. [Accessed 05 12 2020].
[2] 	“Amazon,” BRESSER, 2020. [Online]. Available: https://www.amazon.co.uk/Bresser-7002590-Weather-Station-Outdoor/dp/B07PHSQGCX/ref=asc_df_B07PHSQGCX/?tag=bingshoppinga-21&linkCode=df0&hvadid=&hvpos=&hvnetw=o&hvrand=&hvpone=&hvptwo=&hvqmt=e&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=&hvtargid=pla-458372654341. [Accessed 05 12 2020].
[3] 	“expondo,” 2020. [Online]. Available: https://www.expondo.co.uk/steinberg-systems-wireless-weather-station-touch-display-usb-10030452?msclkid=c725e78a32261daa7559b840fce27379&utm_source=bing&utm_medium=cpc&utm_campaign=(uk)%20_shopping%20%5bbing%5d%20%5bpla%5d&utm_term=4576511001397624&utm_co. [Accessed 05 12 2020].
[4] 	“youshiko,” 2020. [Online]. Available: https://youshiko.co.uk/products/weather-station-with-radio-control-clock-5-in-1-wireless-sensor-wind-speed-direction-rainfall-temperature-humidity?variant=1930073931800&currency=GBP&utm_medium=product_sync&utm_source=google&utm_content=sag_organic&utm_cam. [Accessed 05 12 2020].
[5] 	“atcsemitec,” 2020. [Online]. Available: https://atcsemitec.co.uk/wp-content/uploads/2019/07/ATC-Semitec-IP68-Rated-Thermistor-Sensors.pdf. [Accessed 06 12 2020].
[6] 	“rs,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/5335878/. [Accessed 06 12 2020].
[7] 	“campbellsci,” 2020. [Online]. Available: https://www.campbellsci.com/fw05. [Accessed 06 12 2020].
[8] 	“rs,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/7865554/. [Accessed 05 12 2020].
[9] 	“rs,” Silicon Labs, 2020. [Online]. Available: https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/8652292/?cm_mmc=UK-PLA-DS3A-_-bing-_--_--_-&matchtype=e&pla-4574793011273926&s_kwcid=AL!7457!3!!e!!o!4574793011273926!&msclkid=e70fb7a7f3e615645bf5e86bf87aee4d&gclid=e70fb7a7f3e615645bf5e. [Accessed 05 12 2020].
[10] 	“rs,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/temperature-sensors-humidity-sensors/1691860/. [Accessed 06 12 2020].
[11] 	“Amazon,” 2020. [Online]. Available: https://www.amazon.co.uk/Focket-Aluminum-Waterproof-Anemometer-Resistance/dp/B07TP5V96M. [Accessed 05 12 2020].
[12] 	“campbellsci,” 2020. [Online]. Available: https://www.campbellsci.co.uk/a100lk. [Accessed 07 12 2020].
[13] 	“Amazon,” 2020. [Online]. Available: https://www.ebay.co.uk/itm/Wind-Speed-Sensor-Anemometer-Three-Cups-Voltage-Output-0-5V-3-Meters-New/154109580176?_trkparms=aid%3D555018%26algo%3DPL.SIM%26ao%3D2%26asc%3D225114%26meid%3Dc193d74f307f4a34bfe0e8df8515d523%26pid%3D100677%26rk%3D3%26rkt%3D30%26. [Accessed 08 12 20020].
[14] 	2020. [Online]. Available: https://www.amazon.co.uk/AUNMAS-Aluminium-Transmitter-Transducer-Direction/dp/B082MJCGBR/ref=sr_1_7?crid=KQ9G7ALG91SA&dchild=1&keywords=wind+direction+indicator&qid=1607445472&quartzVehicle=93-1261&replacementKeywords=direction+indicator&sprefix=wind+d%2C. [Accessed 12 12 2020].
[15] 	calt, 2020. [Online]. Available: https://www.amazon.co.uk/CALT-direction-digital-Anemometer-weather/dp/B07S7Q7KM1/ref=sr_1_24?dchild=1&hvadid=80058222172080&hvbmt=be&hvdev=c&hvqmt=e&keywords=wind%2Bdirection%2Bsensor&qid=1608231724&quartzVehicle=93-1261&replacementKeywords=direction%2Bse. [Accessed 2 12 2020].
[16] 	“campbellsci,” 2020. [Online]. Available: https://www.campbellsci.co.uk/windsonic1. [Accessed 07 12 2020].
[17] 	“ampbellsci,” 2020. [Online]. Available: https://www.campbellsci.co.uk/05103. [Accessed 05 12 2020].
[18] 	“honeywell,” 2020. [Online]. Available: https://sensing.honeywell.com/honeywell-sensing-particulate-hpm-series-datasheet-32322550.pdf. [Accessed 07 12 2020].
[19] 	“cpc.farnell,” 2020. [Online]. Available: https://cpc.farnell.com/seeed-studio/101020012/grove-dust-sensor/dp/MK00579?mckv=gm8u9elY_dc|pcrid|74835529372544|kword||match||plid||slid||pid|MK00579|&CMP=KNC-MUK-CPC-SHOPPING&msclkid=506cf269347b1596def1adb817df3121&utm_source=bing&utm_medium=cpc&utm_c. [Accessed 11 12 2020].
[20] 	digikey, 2020. [Online]. Available: https://www.digikey.co.uk/en/products/detail/panasonic-electronic-components/SN-GCJA5/10443899. [Accessed 10 12 2020].
[21] 	“digikey,” 2020. [Online]. Available: https://www.digikey.co.uk/en/products/detail/omron-electronics-inc-emc-div/B5W-LD0101-1/8021850. [Accessed 06 12 2020].
[22] 	“rs,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/ambient-light-sensors/1024174/. [Accessed 09 12 2020].
[23] 	“dfrobot,” 2020. [Online]. Available: https://www.dfrobot.com/product-531.html. [Accessed 09 12 2020].
[24] 	“learn.adafruit,” 2020. [Online]. Available: https://learn.adafruit.com/tsl2561. [Accessed 10 12 2020].
[25] 	“farnell,” 2020. [Online]. Available: https://ie.farnell.com/lprs/n5ac501085/light-dependent-resistor-5mohm/dp/7482280. [Accessed 12 12 2020].
[26] 	“uvebay,” 2020. [Online]. Available: http://uvebay.com/productinfo2248.html. [Accessed 09 12 2020].
[27] 	“banggood,” 2020. [Online]. Available: https://www.banggood.com/5pcs-GY-8511-ML8511-UVB-Rays-Sensor-Breakout-Test-Module-UV-Tester-Analog-Voltage-Output-Module-p-1220410.html?utm_source=googleshopping&utm_medium=cpc_organic&gmcCountry=GB&utm_content=minha&utm_campaign=minha-gb-en-pc&currency=G. [Accessed 09 12 2020].
[28] 	“adafruit,” 2020. [Online]. Available: https://www.adafruit.com/product/1918. [Accessed 08 12 2020].
[29] 	“rs,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/air-quality-sensors/1346669/. [Accessed 08 12 2020].
[30] 	“rs,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/air-quality-sensors/1346645/. [Accessed 08 12 2020].
[31] 	amphenol, 2020. [Online]. Available: https://www.amphenol.com/node/5359. [Accessed 18 12 2020].
[32] 	“figaro engineering,” 2020. [Online]. Available: https://www.figarosensor.com/product/entry/tgs2602.html. [Accessed 08 12 2020].
[33] 	“rs,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/communication-wireless-development-tools/8110732/?cm_mmc=UK-PLA-DS3A-_-bing-_-PLA_UK_EN_Raspberry_Pi_%26_Arduino_%26_Development_Tools_Whoop-_-Communication+%26+Wireless+Development+Tools_Whoop-_-PRODUCT_GROUP&matchtype=e&pl. [Accessed 10 12 2020].
[34] 	“rs,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/gps-chips-gps-modules/1793714/?cm_mmc=UK-PLA-DS3A-_-bing-_-PLA_UK_EN_Semiconductors_Whoop-_-GPS+Chips+%26+GPS+Modules_Whoop-_-PRODUCT_GROUP&matchtype=e&pla-4575067888575247&s_kwcid=AL!7457!3!!e!!o!4575067888575247!&msclkid=6. [Accessed 10 12 2020].
[35] 	“rs,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/gps-chips-gps-modules/9054630/. [Accessed 10 12 2020].
[36] 	“ebay,” 2020. [Online]. Available: https://www.ebay.co.uk/i/114360947096?chn=ps&norover=1&mkevt=1&mkrid=710-153316-527457-8&mkcid=2&itemid=114360947096&targetid=4585032211933600&device=c&mktype=&googleloc=&poi=&campaignid=398226948&mkgroupid=1302921513642151&rlsatarget=pla-4585032211933600. [Accessed 12 12 2020].
[37] 	“ebay,” 2020. [Online]. Available: https://www.ebay.co.uk/i/392911274187?chn=ps&mkevt=1&mkcid=28&var=661819140556. [Accessed 12 12 2020].
[38] 	“circularelectricalconnectors,” 2020. [Online]. Available: http://www.circularelectricalconnectors.com/sale-10133627-relative-humidity-90-95-multi-pin-connector-solder-contacts-sealed-electrical-connectors-y11x-iii204.html. [Accessed 12 12 2020].
[39] 	“banggood,” 2020. [Online]. Available: 4 pin 4a 20awg waterproof female and male connector cable wire for rgb led strip light Sale - Banggood.com|Shopping UK. [Accessed 22 11 2020].
[40] 	“ebay,” 2020. [Online]. Available: https://www.ebay.co.uk/i/392911274187?chn=ps&mkevt=1&mkcid=28&var=661819140553. [Accessed 22 11 2020].
[41] 	“banggood,” 2020. [Online]. Available: https://uk.banggood.com/3PIN-22AWG-3A-4060100200300CM-Waterproof-Extension-Cable-Wire-Connector-Cord-for-LED-Strip-Light-p-1456352.html?rmmds=detail-left-hotproducts&cur_warehouse=CN&ID=42558. [Accessed 12 12 2020].
[42] 	“ebay,” 2020. [Online]. Available: https://www.ebay.co.uk/itm/Male-Female-4-Terminal-Waterproof-Connector-Cable-Wire-for-LED-Strips-Light-/362591355163?_trksid=p2385738.m4383.l4275.c10. [Accessed 12 12 2020].
[43] 	“ebay,” 2020. [Online]. Available: https://www.ebay.co.uk/itm/Plug-2-Pin-15mm-GX12-PVC-Male-Female-Panel-Cable-Connector-Waterproof/383636321707?_trkparms=aid%3D1110012%26algo%3DSPLICE.SOIPOST%26ao%3D1%26asc%3D225114%26meid%3D5e31777e0c2640e4bfc549a5e8c2fd4c%26pid%3D100008%26rk%3D2%26rkt%3. [Accessed 12 12 2020].
[44] 	Amazon, “Amazom,” SINOBRIGHT, 2020. [Online]. Available: https://www.amazon.co.uk/SINOBRIGHT-Class-Flash-Memory-Camera-Black/dp/B07WRYBK2H/ref=sr_1_4?c=ts&dchild=1&keywords=SD+Cards&qid=1605453200&refinements=p_n_feature_browse-bin%3A411643031&s=computers&sr=1-4&ts_id=296791011. [Accessed 20 11 2020].
[45] 	amazon, “Amazon,” 2020. [Online]. Available: https://www.amazon.co.uk/INDMEM-Secure-Digital-Memory-Camera/dp/B085M98T48/ref=sr_1_1?dchild=1&keywords=1GB+sd+Cards&qid=1605453833&s=computers&sr=1-1. [Accessed 20 11 2020].
[46] 	ebay, 2020. [Online]. Available: https://www.ebay.co.uk/i/132632222225?chn=ps&norover=1&mkevt=1&mkrid=710-153316-527457-8&mkcid=2&itemid=132632222225&targetid=4584894773047612&device=c&mktype=&googleloc=&poi=&campaignid=398226962&mkgroupid=1300722490880837&rlsatarget=pla-4584894773047612. [Accessed 12 12 2020].
[47] 	distrelec, 2020. [Online]. Available: https://www.distrelec.biz/en/resistor-250mw-14kohm-arcol-mra0207-14k-15ppm-ta-xxx/p/11047188. [Accessed 12 12 2020].
[48] 	ebay, 2020. [Online]. Available: https://www.ebay.co.uk/i/300961307298?chn=ps&norover=1&mkevt=1&mkrid=710-134428-41853-0&mkcid=2&itemid=300961307298&targetid=1000147648740&device=c&mktype=pla&googleloc=9045398&poi=&campaignid=10195651586&mkgroupid=107296210212&rlsatarget=pla-100014764874. [Accessed 12 12 2020].
[49] 	ebay, 2020. [Online]. Available: https://www.ebay.co.uk/i/121524006950?chn=ps&norover=1&mkevt=1&mkrid=710-134428-41853-0&mkcid=2&itemid=121524006950&targetid=1000147646580&device=c&mktype=pla&googleloc=9045398&poi=&campaignid=10195651586&mkgroupid=107296210212&rlsatarget=pla-100014764658. [Accessed 12 12 2020].
[50] 	“safaridrives,” safaridrives, 2020. [Online]. Available: http://www.safaridrives.co.uk/12v-3800mah-5v-usb-5800mah-dc-rechargeable-li-ion-battery-pack-with-uk-charger/. [Accessed 23 11 2020].
[51] 	amazon, 2020. [Online]. Available: https://www.amazon.co.uk/Powerline-643-Battery-12V/dp/B06XKX6T2X/ref=asc_df_B06XKX6T2X/?tag=bingshoppinga-21&linkCode=df0&hvadid=&hvpos=&hvnetw=o&hvrand=&hvpone=&hvptwo=&hvqmt=e&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=&hvtargid=pla-4583520390177948&psc=1. [Accessed 18 12 2020].
[52] 	amazon, 2020. [Online]. Available: https://www.amazon.co.uk/EXIDE-EB705-Excell-Performance-Battery/dp/B07HQF8S3N/ref=pd_lpo_263_img_2/258-4342823-5944261?_encoding=UTF8&pd_rd_i=B07HQF8S3N&pd_rd_r=c5426fdc-c546-4c62-8c67-7c8486885c50&pd_rd_w=53pZh&pd_rd_wg=CroWU&pf_rd_p=7b8e3b03-1439-4489-a. [Accessed 17 12 2020].
[53] 	“RSUK,” 2020. [Online]. Available: RS PRO 24V NiMH Rechargeable Battery Pack, 1.3Ah | RS Components (rs-online.com). [Accessed 23 11 2020].
[54] 	“Amazon,” Amazon, 2020. [Online]. Available: https://www.amazon.co.uk/PeakTech-universal-extra-blocks-7310/dp/B019INXENE/ref=pd_sbs_201_6/260-1591171-7912948?_encoding=UTF8&pd_rd_i=B019INXENE&pd_rd_r=f3c1ccfb-da88-4d20-aadc-412c525b1f02&pd_rd_w=l7q3n&pd_rd_wg=MTrZg&pf_rd_p=2304238d-df78-4b25-a9a0-b2. [Accessed 23 11 2020].
[55] 	“Amazon,” amazon, 2020. [Online]. Available: https://www.amazon.co.uk/ROC-Cases-Aluminium-Flight-200mm/dp/B00BEHC768/ref=asc_df_B00BEHC768/?tag=bingshoppinga-21&linkCode=df0&hvadid=&hvpos=&hvnetw=o&hvrand=&hvpone=&hvptwo=&hvqmt=e&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=&hvtargid=pla-4583589105156541&ps. [Accessed 23 11 2020].
[56] 	Fruugo.com, “ Fruugo.com,” Fruugo.com, 2020. [Online]. Available: https://www.fruugo.co.uk/kingbright-l934ec-led-wired-red-circular-3-mm-20-mcd-50-20-ma-2-v/p-5624752-12654078?language=en&ac=bing&msclkid=62b8ff6013f41d07f0bfa0dbcb0981cf&utm_source=bing&utm_medium=cpc&utm_campaign=9082_GB&utm_term=4575136607599539&utm_co. [Accessed 23 11 2020].
[57] 	microchip, “microchip,” microchip, 2020. [Online]. Available: https://www.microchip.com/wwwproducts/en/PIC18F2550. [Accessed 23 11 2020].
[58] 	microchip, 2020. [Online]. Available: https://www.microchip.com/wwwproducts/en/PIC18F65J50. [Accessed 12 12 2020].
[59] 	microchip, 2020. [Online]. Available: https://www.microchip.com/wwwproducts/en/PIC18F67J50. [Accessed 12 12 2020].
[60] 	“microchip,” microchip, 2020. [Online]. Available: https://www.microchip.com/wwwproducts/en/PIC18F25K50. [Accessed 28 11 2020].
[61] 	automation24, “automation24,” 2020. [Online]. Available: https://www.automation24.co.uk/diffuse-reflection-sensor-ifm-electronic-ogt500-ogt-fpkg-us?previewPriceListId=1.
[62] 	tequipment, “BRQM400-DDTA-C Cylindrical Photoelectric Sensor,” 2020. [Online]. Available: https://www.tequipment.net/Autonics/BRQM400-DDTA-C/Photoelectric/Proximity/Fiber-Optic-Sensors/?Source=googleshopping.
[63] 	pimresources, “M-190W Magnetic Sensor,” 2020. [Online]. Available: https://pim-resources.coleparmer.com/instruction-manual/08212-56-manual.pdf.
[64] 	tequipment, “Monarch ROS-P 6180-057 Remote Optical Sensor,” 2020. [Online]. Available: https://www.tequipment.net/Monarch/ROS-P/Photoelectric-/-Proximity-/-Fiber-Optic-Sensors/?rrec=true.
[65] 	R. C. Ltd, “Bipolar Hall Effect Sensor,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/hall-effect-sensor-ics/9009788/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Semiconductors_Whoop-_-Hall+Effect+Sensor+ICs_Whoop-_-9009788&matchtype=&aud-772940708119:pla-300312132386&gclid=CjwKCAiAzNj9BRBDEiwAPsL0d99ivhzgkTB8zDM.
[66] 	vboxautomotive, “vboxautomotive,” 2020. [Online]. Available: https://www.vboxautomotive.co.uk/index.php/en/products/data-loggers#overview-3. [Accessed 3 11 2020].
[67] 	dataloggerinc, “dataloggerinc,” 2020. [Online]. Available: https://www.dataloggerinc.com/wp-content/uploads/2016/09/Rebel-LT-spec-sheet-v19.1.pdf. [Accessed 3 11 2020].
[68] 	anlogger, “anlogger,” 2020. [Online]. Available: https://canlogger1000.csselectronics.com/files/datasheets/CANedge2-datasheet.pdf. [Accessed 3 11 2020].
[69] 	R. c. Ltd, “RS componants Ltd,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/thermistor-ics/5167782/. [Accessed 20 11 2020].
[70] 	online, “online,” 2020. [Online]. Available: https://uk.rs-online.com/web/c/?sra=oss&r=t&searchTerm=Thermocouple++sensor. [Accessed 20 11 2020].
[71] 	C.-P. I. Company, “Cole-Parmer Instrument Company,” 2020. [Online]. Available: https://www.coleparmer.co.uk/i/digi-sense-universal-industrial-thermocouple-probes-type-k-12-length/9383075. [Accessed 20 11 2020].
[72] 	Omega, “Omega,” 2020. [Online]. Available: https://www.omega.co.uk/googlebase/product.html?pn=OS211-MT-MV&gclid=CjwKCAiA7939BRBMEiwA-hX5J5PKR-RjDzjqe_GgiM7Ot_gQwWXSkldoMTzaO3HF1nHqUSU2MGHDdRoCnDkQAvD_BwE . [Accessed 20 11 2020].
[73] 	Omega, “Omega,” 2020. [Online]. Available: https://www.omega.co.uk/googlebase/product.html?pn=OS152-MT&gclid=CjwKCAiA7939BRBMEiwA-hX5JyhGlkYeAftVRwbNas0Myp2IBjKkozTgnx4lOB0ZD-MzjtMcKO0nPhoCmAcQAvD_BwE. [Accessed 20 11 2020].
[74] 	RScomponentsLtd, “RScomponentsLtd,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/infrared-temperature-sensors/0553349/. [Accessed 20 11 2020].
[75] 	banggood, “banggood,” banggood, 2020. [Online]. Available: https://uk.banggood.com/WIT-MPU6050-3-Axis-Bluetooth-Digital-Accelerometer-6-Axis-Gyro-Gyroscope-AHRS-Transducer-Sensor-p-1387406.html?utm_source=googleshopping&utm_medium=cpc_organic&gmcCountry=GB&utm_content=minha&utm_campaign=minha-gbg-en-pc&currency=G. [Accessed 21 11 20].
[76] 	A. GmbH, “ASC GmbH,” ASC GmbH, 2018. [Online]. Available: https://asc-sensors.com/product/asc-271-gyroscopes-2/. [Accessed 22 11 2020].
[77] 	asc, “asc,” 2018. [Online]. Available: https://asc-sensors.com/product/asc-273-gyroscopes-2/. [Accessed 21 11 2020].
[78] 	ctisensors, “ctisensors,” ctisensors, 2020. [Online]. Available: https://www.ctisensors.com/Documents/TILT-30A-Datasheet.pdf. [Accessed 22 11 2020].
[79] 	micro-epsilon, “micro-epsilon,” 2020. [Online]. Available: dax--wireSENSOR-P60-P96--en.html (micro-epsilon.co.uk). [Accessed 22 11 2020].
[80] 	“amazon,” 2020. [Online]. Available: https://www.amazon.co.uk/CALT-1000mm-Measure-Potentiometer-Displacement/dp/B07L8858NB?th=1#descriptionAndDetails. [Accessed 22 11 2020].
[81] 	“amazon,” 2020. [Online]. Available: https://www.amazon.co.uk/CALT-1000mm-Measure-Potentiometer-Displacement/dp/B07L8858NB?th=1#descriptionAndDetails. [Accessed 22 11 2020].
[82] 	“amazon,” 2020. [Online]. Available: https://www.amazon.com/CALT-1000mm-Draw-Encoder-0-5k%CE%A9/dp/B01K9KI8LI#descriptionAndDetails. [Accessed 22 11 2020].
[83] 	“strainsense,” strainsense, 2020. [Online]. Available: https://www.strainsense.co.uk/product/ms-94sr-light-weight-sring-return-linear-potentiometer/. [Accessed 22 11 2020].
[84] 	“hobbytronic,” 2020. [Online]. Available: https://www.hobbytronics.co.uk/6-pin-chassis-connector?utm_source=google&utm_medium=googleshopping&utm_campaign=googlebase. [Accessed 22 11 2010].
[85] 	banggood, “banggood,” 2020. [Online]. Available: https://uk.banggood.com/5pcs-GX12-3-Pin-12mm-Male-and-Female-Wire-Panel-Circular-Connector-Aviation-Socket-Plug-p-1520376.html?rmmds=search&cur_warehouse=CN. [Accessed 22 11 2020].
[86] 	“RS Components,” 2020. [Online]. Available: https://uk.rs-online.com/web/p/lead-acid-batteries/7270442/?cm_mmc=UK-PLA-DS3A-_-google-_-CSS_UK_EN_Batteries_%26_Chargers_Whoop-_-Lead+Acid+Batteries_Whoop-_-7270442&matchtype=&aud-772940708119:pla-341223427423&gclid=CjwKCAiAtej9BRAvEiwA0UAWXvD3cmgf_Nq6T. [Accessed 22 11 2020].
[87] 	safaridrivers, “safaridrivers,” 2020. [Online]. Available: http://www.safaridrives.co.uk/12v-dc-rechargeable-li-ion-battery-pack-for-cctv-camera-6800mah-lithium-ion-uk/. [Accessed 22 11 2020].
[88] 	“Amazon,” 2020. [Online]. Available: https://www.amazon.co.uk/Battery-RYOBI-AP4001-1500mAh-Li-Ion/dp/B00FFXS1SA/ref=sr_1_11?c=ts&dchild=1&keywords=Rechargeable+Household+Batteries&qid=1606083608&refinements=p_n_feature_keywords_two_browse-bin%3A2719128031&s=electronics&sr=1-11&ts_id=43141103. [Accessed 22 11 2020].
[89] 	“Amazon,” Amazon, 2020. [Online]. Available: https://www.amazon.co.uk/Sony-900-mAh-Hydride-Rechargeable-Batteries-black-white/dp/B019DWV6E4. [Accessed 23 11 2020].
[90] 	“microchip,” microchip, 2020. [Online]. Available: https://www.microchip.com/wwwproducts/en/PIC18F2553. [Accessed 23 11 2020].
[91] 	“microchip,” microchip, 2020. [Online]. Available: https://www.microchip.com/wwwproducts/en/PIC18F2458. [Accessed 23 11 2020].
[92] 	“microchip,” microchip, 2020. [Online]. Available: https://www.microchip.com/ParamChartSearch/Chart.aspx?branchID=1012. [Accessed 23 11 2020].
[93] 	“csselectronics,” csselectronics, 2020. [Online]. Available: https://canlogger.csselectronics.com/canedge-docs/ce1/introduction.html. [Accessed 27 11 2020].
[94] 	“thepihut,” 2020. [Online]. Available: https://thepihut.com/products/anemometer-wind-speed-sensor-w-analog-voltage-output?variant=27739587537&currency=GBP&utm_medium=product_sync&utm_source=google&utm_content=sag_organic&utm_campaign=sag_organic&gclid=CjwKCAiAn7L-BRBbEiwAl9UtkG_Dh5Mc0TrqfOJRF3. [Accessed 05 12 2020].
[95] 	“campbellsci,” 2020. [Online]. Available: https://www.campbellsci.co.uk/034b. [Accessed 06 12 2020].
[96] 	“digikey.,” 2020. [Online]. Available: https://www.digikey.co.uk/en/products/detail/sharp-socle-technology/GP2Y1010AU0F/720164. [Accessed 07 12 2020].
[97] 	microchip, 2020. [Online]. Available: https://www.microchip.com/wwwproducts/en/PIC18F66J50. [Accessed 12 12 2020].
[98] 	microchip, 2020. [Online]. Available: https://www.microchip.com/ParamChartSearch/Chart.aspx?branchID=30048. [Accessed 12 12 2020].
[99] 	mouser, 2020. [Online]. Available: https://eu.mouser.com/Passive-Components/Resistors/_/N-5g9n?P=1yzeg0p&No=50. [Accessed 12 12 2020].



     

2


image2.png




image92.png




image3.png
it i Outdo e o
Temperare Humiay W, A Prossre
andvan saune

[ —

D a3 s 200 | motes | O g 2 0w [F =0

GGl WA i 5 B





image4.png




image5.png
D stetoan x| G smte x|

NN e ——

™ tecmnc: X | © foaner

a’é';r

B £ seucntonmmng

Sel- Emm
EEl & v

* | B wcamar x| @ tm-o x| [ oo x | @ Wiy x | b Byoman x |+ - e

G o8 e

PROFESSIONAL COMPLETE WEATHER STATION YCS385, RADIO CONTROL CLOGK
UKVERSION) , 5-1N-1 WIRELESS SENSOR

s e
£109% £165% savEm0  soawak e
® "

LKTEST 2020 UK VERSION, RADIO CONTROL CLOGK (SF UK) . WEATHER STATION WITH -

e-~BoeDNEG® ~amewes B2





image6.png
[ ess- | & Schec| M Electr | ©) Post/| @ PLCA| @k Email | [} Privec| [} Micre| G avar

O n G https://www.amazon.co.uk/Technoline-Professional-Additional-Functions-Measurements/dp/BO7KYCTXWP/ref=asc_df BO7KY... ¥  ¥=

Roll over image to zoom in

Hil [

SmartWeatherrar
0 Removea

P Search for anything

[e]

m

porte | 35 SHTZ| G outdc| [ Profe | UKoi| 8. BRES:

Technoline Ws 2816 Professional Radio Weather
Station with All Relevant Current Weather Dates
with Useful Additional Functions and

Measurements, Data Transfer to PC, Includes PC

Softwar, grey

Brand: Technoline

Sk Ak k ©  1rating

Prics

£191.19 & FREE Delivery . Delivery Details

Pay £45435 £161.19: get a £30 Amazon Gift Card on approval for
the Amazon Platinum Mastercard. Terms apply.

« With the WS2816 weather center, you are always perfectly
informed and prepared for any weather. The following functions
are available:

« Time via PC or manual setting, 12/24 h time display, date
display, indoor and outdoor temperature display

« Indoor and outdoor humidity display, min/max storage,

isplay (feeling temperature), dew point display

ind speed and wind direction display

« Air pressure display and 24 hour air pressure history,: total, 1
hour, 24 hours, week, month

« Forecast of weather situations and weather tendency

« Storm warning and alarm function for certain weather con

~ Show More

ions.

Ambi| 3 T x [+ =

£191.19

& FREE Delivery . Delivery
Details

Arrives: Wednesday, Dec 9
Details

Fastest delivery: Sunday, Dec 6
Order within 17 hrs 6 mins
Details

Only 6 left
on the way).

stock (more

Quantity: 1 v

@ secure transaction

Dispatched from and sold by
Amazon.

Return policy: Extended holiday
return window till Jan 31, 2021

Showall

g

A B 7 D) NG

L)




image7.png
D) 6s5-Lo | 4 Schedul

O @ A https//www.amazon.co.uk/Bresser-7002590-Weather-Station-Outdoor/dp/B07PHSQGCX/ref=asc_df BO7PHSQGCX/tag=bin... ¥5  ¥=

M Eectron | ) PostAt | @ PLCACE | @ Email- 1| [ Privacy | [ Microsc | G advante

Garden Storage & Housing > Weather Stations

P Search for anything

Roll over image to zoom in

FslL_ISsiL

BRESSER Weather Station Radio with
Outdoor Sensor XXL Weather Center JC
with 5-in-1 Outdoor Sensor for
Temperature, Humidity, Wind, Air Pressure

and Rain Gauge
Brand: BRESSER
JokkHoole v 151 ratings | 7 answered questions

RRP: £416:35
Price: £89.00 & FREE Delivery . D
You Save: £27.15 (23%)

ry Details

Pay £65:66 £59.00: get a £30 Amazon Gift Card on
approval for the Amazon Platinum Mastercard. Terms
apply.

Note: This item s eligible for click and collect. Details

New (4) from £89.00 + FREE Shipping

Brand BRESSER
Are Batteries No

Included

Item 22.4x22.4x2.3 centimetres
Dimensions L

XWxH

Power source Battery Powered

[ portablc | g5 SHT21 | G outdoo [ Profess | @ BRE x |+ =

A OB 7 D) NG

£89.00

& FREE Delivery . Delivery
Details

Arrives: Wednesday, Dec 9
Details

Fastest delivery: Sunday, Dec 6
Order within 18 hrs 11 mins
Details

In stock.

Quantity: 1 v

@ Secure transaction

Sold by Bresser UK and Fulfilled
by Amazon.

Return policy: Extended holiday
return window till Jan 31, 2021
Item arrives in packaging that
reveals what's inside. To hide it, -

1210

.
eS|




image8.png
Schedule - X | M Electronic® X | ) PostAttenc x | [ PICACDAC x | @ Email-Now X | [ Profession: X | ® Whatstpp x | @8 Wielessvi x |+ =

D ess-Login x |

@ & https//www.expondo.co.uk/steinberg-systems-wireless-weather-station-touch-display-usb-10030452?msclkid=c7.. 3 [ % ¥

Yousave £13.00 insteac-of£129-06—

£116.00

Prices incl. VAT Shipping costs abroad not included*

Free shipment to UK 7 30 days return 5
@ Ready to ship today, Delivery time appr. 4-6 1 service
workdays+*

Add to shopping cart

= COMPARE Q' REMEMBER

Product Highlights

* LCD touch display
© Range100m

* USB port
* Memory: 4,080
oo _ * Weather alert
By clicking *A okies', you agree to allow us to store cookies in order to enhance site navigation, analyse site usage, and assist in our marketing efforts, e for personalised Accept Cookies
advertising. Find out more here: Privacy Information

== - - = W
O Search for anything O H @ w W &

123
) NG om0 )





image9.png
[ £55-login X | 4 Schedule- X | M Electronic® x | () PostAttenc X | @ PICACDA® x | @ Email-Noo X | [} Profession x | @ Whatspp X | by BuyDatele X | + =

O @ & https://youshiko.co.uk/products/weather-station-with-radio-control-clock-5-in-1-wireless-sensor-wind-speed-direction-... [& ¥z  ¥=

PROFESSIONAL COMPLETE WEATHER STATION YC9385 , RADIO CONTROL CLOCK (
UK VERSION ), 5-IN-1 WIRELESS SENSOR

Feokkok 3 reviews

£109% £169%° SAVE£60 Ak hkk 3reviens

& ADDTO CART

YOUSHIKO YC9385 WEATHER STATION WITH 5-IN-1 MULTI SENSOR WITH MOUNTING
ACCESSORIES , LARGE DISPLAY , WEATHER FORECAST, WIND SPEED, WIND DIRECTION,
RAINFALL, TEMPERATURE, HUMIDITY, HEAT INDEX, DEW POINT, WIND CHILL, BEAUFORT SCALE,
BAROMETRIC PRESSURE DISPLAY

LATEST 2020 UK VERSION, RADIO CONTROL CLOCK (MSF / UK) , WEATHER STATION WITH 5-
IN-1 PROFESSIONAL SENSOR

= o Clear professional display for time & full weather information
o Receive weather data from 5-in-1 weather sensor (YCTI29 ) via 868 MHz RF transmission
o Display time, calendar, weekday & moon phase
o RCC time sync & DST Auto/Off function { MSF UK Version )
o Buzzer alarm clock with ice pre-alert function
o Indoor temperature (°C/°F) & humidity with comfort indicator
o Outdoor temperature (°C/°F) and humidity reading (C8429)
o Gust or Average wind speed (mph, m/s, km/h, knots)
o Real time & dominant wind direction (16-directions)

o Rain rate, Daily, Weekly, Monthly rainfall (in/ mm)

o Weather forecast (sunny, partly cloudy, cloudy, rainy, stormy, snowy)

O Search for anything O H @ w W &

12:52

] AOD EW NG o B





image10.png
Appications





image11.png
D esseter x| & schedu x | M Gecvon x | © Fostane x | [) Mooso X | @ Emai-t X | b @mos X @ st x| b oweewe X | Theme x|+ - o x

€ O @ B hpsuks-oninecomnchp)

mperatue.sensors-humidity-sensors/S33S878, B i = @ & e

@ < semoondiion < Semor 65

Texas Instruments LM35CAZ/NOPB, Temperature Sensor -40 — +110 °C £0.2°
Analogue, 3-Pin T0O-92

RS StockNo: S33-5078 | Mir Part Mo LMISCAZINOPD  Brand: Texas Instruments

1613 n stock - FREE next working day debvery
avaao

£5.13 £6.16
(oevan e van)
i perunt

[ R Er— omn @ w B =





image12.png
[) es- x
<« O @

CAMPBELL
SCIENTIFIC

4 Sche x| M Bect x | © Post: x | @ PIC

B https://www.campbellsci.com/fw05 m # %

@ 701 x |+

x | @ Emai X | ® Whet x [ [ Temp x | b data X | Ther x | @ Fwor x

Solutions ~ Support  About

EENSEEE

A Producs

FWO05

@ orderng o [ll 84 Aska Question

Type E Fine-Wire Thermocouple with 0.0005 in. Diameter

Air Temperature Sensors + / FW05

Images
Similar Products

Overview

The FWO05 is a Type E thermocouple with a 0.0005 in. diameter. It measures
atmospheric temperature gradients or fluctuations with research-grade accuracy. The
FWO05 is compatible with most Campbell Scientific data loggers, and it is often used in

‘eddy-covariance systems.

P Search for anything

Research Grade

&

Compatibility FAQs
Documents Associations

Detalled Description
Specifications

Benefits and Features
High frequency response suitable for eddy-covariance applications
Extremely small diameter virtually eliminates solaf AT T
Well-suited for measuring atmospheric temperatu

Let our experts help

Read More

Get Started

A O3 7 ) NG

249
o 5





image13.png
Dot | 4 sow x| M B x | © Ptk x x| b ox [ @Ae x @R ox | s x|+ I %

£ D @ A ke

®

£5.83 £7.00

W5 g oM €@ W PYITT A





image14.png
[ ess-
O @

X | & Sched X | M Hectro x | @ Posta x | B PICAC X | @ Email- X | @ Whats' x | Iy dote

& https://uk.rs-online.com/web/p/temperature-sensors-humidity

-sensors/8652292/7cm_mm

x | @ mos x

S7012 X

K-PLA-DS3A-_-bing-_-

Our website uses cookies and similar technologies to provide you with a better service while searching or
placing an order, for analytical purposes and to personalise our advertising to you.

management tool. Otherwise, we'll assume you're

You can change your cookie settings by opening our cool
OK with our use of cookies.

P Search for anything o

I
(]
2

54 In stock - FREE next working day delivery
available

Price Each (In a Pack of 3)

£2.347 £2.816
(exc. VAT) (inc. VAT)
Units Per unit Per Pack*
3+ £2.347 £7.041
*price indicative

=| 3 | 4| Units
Packaging Options:
() Standard Pack () Production Pack

258

rewmawme (N R





image15.png
x| @ sz x | Thers x |+ -

LT ]

Our website uses cookies and similar technologies to provide you with a better service while searching or
placing an order, for analytical purposes and to personalise our advertising to you.

You can change your cookie settings by opening our cookie management tool. Otherwise, we'll assume you're
OK with our use of cookies.

328 In stock - FREE next working day delivery
ble

Price Each

£5.83 £7.00
(exc. VAT) (inc. VAT)
Units Per unit

1-24 £5.83

25-49 £4.49

50-199 £3.95

200-399 £3.40

00+ 323

£ Search for anything O H @ = W O A Sz W ING 05/2132/4;020 L3





image16.png
D) 651 x | & Schede X | M Blectre x | @ PostA' x | B PICAC X | G5 Emeil- X | ® Whats' x | Iy dowale x | B FWO5 x | @ W13 x | Thero X | +

<« O @ A nhtips//ukrs-online.com/web/p/temperature-sensors-humidity-sensors/1691860/ *ok

Our website uses cookies and similar technologies to provide you with a better service while searching or
placing an order, for analytical purposes and to personalise our advertising to you.

© OK, lunderstand
You can change your cookie settings by opening our cookie management tool. Otherwise, well assume you're

OK with our use of cookies

RS Stock No.: 169-1860 Mfr. Part No.: SHT31-DIS-B  Brand: Sensi

Available to back order for despatch 22/01/2021

Price Each (On a Reel of 2500)

£1.584 £1.901
(exc. VAT) (inc. VAT)
. Units Per unit Per Reel*
2500 + £1.584 £3960.00

*price indicative

= [2soo] ] nie

P Search for anything o

02
o @ AOB WG o B





image17.png




image18.png
x| O rema

< O @ B hups/mwcampbelicicouk/alo

D) Moo x | @ Enei X | G them: x | @ PROF x | @ ST x| @ A1 x | g Wind X - 7ox

A00LKL o==a

Vector Anemomeler

" 4

IEC 61400-12 Class 1

Anemometer
54

= e

Do Desrpion Fae

OB LI e O

£ e oraying oM @ w Ml a




image19.png




image20.png




image21.png




image22.png




image23.png
9348 o e

Reliable, Accurate Wind
Neasurements

[ABS@ERS





image24.png




image25.png




image26.png




image27.png




image28.png




image29.png




image30.png
L
X




image31.jpeg




image32.jpeg




image33.png




image34.png




image35.png




image36.jpeg




image37.png
D ess x| schox | Mg x | @0 Emeox | o The x | 1 Te x | a5 Dip x | [ Avox | MOTes x M T x b x | we x| @0 x [+ - 8 x

< O @ & hitpss/ukrs-oniine.com/web/p/air-quaity-sensors/ 1346669, = = ® 8 o
@ ¢ semconduciors < Sensor(Cs < Al Quelty Sensors o

Figaro TGS2600-B00, Air Contaminants Air Quality Sensor

RS Stock No.: 134-6669 | Mir.Part No.: T6S2600-B00 | Erand: Figaro

e —— 1

rceach
s £15.77 £18.92
(e van) tnevan
28 e perunt
\\9 05T 1 e 57
= 5-9 £1419
| 1020 erase

e _

iy

W O Searcnforanyiing o

Ao m g me





image38.png




image39.png




image40.png




image41.png




image42.png




image43.jpeg




image44.jpeg




image45.png




image46.png
Dscoon x| & s, x | [ seonhens: x | @ ussistins x | O ndamicon x| My bRnouss X | b sndde x| @ ssowaeox (=8 X

© @ ips/ukbmogondoms Fin 4 20ANG Wateprot Femle An Kol Conretor Cabke Wi for KGR 160 St g 7. = e
EE— [ .
- 147 44 204G Waterproof Female And Male Connector Cable Wire for RG3 LED.

E Stip Ligh - black

- [P ————
e £2.36 s ot

snorene [
o [ e

Qi e

-] -

o [ECOR

--00000000

W 5 srcroeommon o &

Aemawum 220




image47.png
D Essete x| & toadng x | [ Sewch® x | @ MSHS x | G indae x| @) P63 x  Mp 6PnC x | b pindez x | [ S x | B Newss x |+ - 8

O O B nitps/wwmebaycoukiioz

ar=G51819140 : = @ 8
P Seect ~

£3.12

Free postage

Getit2y T, 8 e - Tum, 22Dec o G2 Crins
New conction
50 Gay rems - uyer pays retun postage |
Retums pocy

oins ana 6 pns 700 wateroat comector (Two
Read  dscrmion

W O Searcnforanyting o

A I B R T ]





image48.jpeg




image49.png




image50.png




image51.jpeg




image52.png
SINOBRIGHT

SINOBRIGHT 5D Carc
4GB SDHC Class 4
Flash Memory Card 4
6B Camera Cards

Skt

(<t £4.99 & FReEDelive
onjour st slghle





image53.png
M s 5 o @ v > G| [) A ey o] B x [+
e TU-w A | | s | ”
== =
INDMEM SD Card 1GI sl voie | senstwty | saner
Clas 4 5LC secure
DigitalFash Memary
Card Camera Card
o
[E—
o e DQEEE - o
3
& O Tpereeen ) e = = @ Aoaw SO





image54.png




image55.jpeg




image56.png




image57.jpeg




image58.png
e x| v x| REE X

ooy X | [ et x| b bamy x| A Bopmec x| MR SN x | W umAe x

P R WP .. R e )

B
Safari Drives
12V:3800mah /5 US8 5800mah DC.
Rechargeable Lion Battery Pack with UK charger
£34.99 (nc VAT)

£29.16 (exc VAT)

vy

PR ——





image59.jpeg
POWERLINE

OFE 843





image60.jpeg




image61.png
D ess x | 4 oo x | IE Sear X | b batt x | of Sefe x | b roc x | @ ROC x | @ peat x | i) 530 x | ) BAT X | @ 8wy x | @ R x | @ RSEx |+ = x
< O @ B nhtips//ukrs-online.com/web/p/rechargeable-battery-packs/7770399/ m ¥ * K3

Home Batteries & Chargers Rechargeable Batteries Rechargeable Battery Packs

RS PRO 24V NiMH Rechargeable Battery Pack, 1.3Ah RS I
==

RS Stock No.- 777-0399 | Brand: RS PRO

73 In stocl
available

REE next working day delivery

Price Each

= ‘ ¥ £49.48 £59.38

M (exc. VAT) (inc. VAT)

W Feedback

Units Per unit
1-4 £49.48
5+ £47.01

13 units Add to bask

Check stock levels

Y¥ Add to a parts list

8 O searchforanything [e} e = A = B & 9 cem e we T B

Frequently bought together





image62.png
[) Ess-login x| & Losding.. X | [ SearchResuts| T x | Iy battery 1500men X | o 12380mah/5. X | Ui roccaseuk-Bing X | 8 Peaklech73I0-¢ X |+ =

< O @ B nhtips//www.amazon.co.uk/PeakTech-universal-extra-blocks-7310/dp/BO19INXENE/ref=pd_sbs_201_6/260-1591171-79129482... ¥5  ¥=
AMAZoN co.uk S Hello, Sign in Retums  Try

Account & Lists - & Orders Prime ~

© Sleet your address Black Friday Week  BestSellers Customer Service New Releases Prime Video Books Christmas Black Friday Week Shop now. Relax later.

Business, Industry & Science  Deals & Savings  LabSupplies  Test&Measurement  Safety Janitorial 3D Printing  Metalworking  FAQs

» Black Friday Week
20 - 30" November

Power, Garden & Hand Tools » Tool Organisers » Tool Boxes

PeakTech 7310 - Flight Case with padded foam, Lockable Storage £3536
Toolbox, Portable Aluminium Box with protective cubed Foam, & FREE Delivery . Delivery
Details
‘ _ Universal Aluminium case, Protective - Extra Large (460x330x150
- Arrives: Sunday, Nov 29 Details
—_ mm) Fastest delivery: Wednesday, Nov
= Brand: PeakTech 25
FAkdkdkdr v 288 ratings Order within 19 hrs 21 mins
g Details
Price: £35.36 & FREE Delivery . Delivery Details
Pay £35.36 £5.36: get a £30 Amazon Gift Card on approval for the Amazon Platinum In stock.
| ol Mastercard. Terms apply. P

Brand PeakTech

About this item @ Secure transaction

N « IDEAL FOR ON THE GO: Whether traveling or on the way to work - the universal carrying Dispatched from and sold by
Roll over image to zoom in case P 7310 in size XL offers enough space to safely store your sensitive electronic devices Amazon. °
o 1824
£ Search for anything O H @ w W & M J NO® GO NG i B





image63.png
O esctogn x| & losdeg. x| TG Sew

et X |l batey 5000 X | ravames x| b eccsec | X kolosel x| @ fele X |+ - o x

[ R ————

i/ UOORE 68135 BODAHC 168/ g=bingshopgi,

@ e

ROC Cases Cube Flight Case With Foam Black and

1764
Sitver (L200 x W210 x H200mm)

e £1es Instock.

o Pt astercas. T oo ’ Qi 1 v

© pacocklosps e e it ary e |
© Fonm ety 2k pr i Mot o e |
© bimpea o

wdceilm

B Search foranyting or @ w B =

nomanms B




image64.jpeg




image65.png
Sewfes X | botey 150 X | Bl Senenest x | B Dbt x | ® 2WEIS X | b 2w x @ kst x |+ -8 x

0 ss5-toge x | Losdng.

O @ B hipsswwuugocoukkingbight 1534ec ed-wirecred-irculr-3-mm-20-mad-50-20-ma-2-1/p-5624752- 12654078 P
Home & Garden + Lightng + Uht Bulbs + LED Ught Bulbs Kingbright LYB4EC LED wired B
Red Circular 3 mm 20 med 50 095
+ 249 Shpong
©20mA2V
By No Brand In stock

Disotched witin 3 doys

A o 5005 ADD TO BASKET
prco: £0.95

P Poyral s @0 2
Klarna.

More led light bulbs

S00b Dc 244/ 12v AcZZD Votogo
Mosc Buzor Al For industil

Wo o ok o u et Yo s 1 1o manogo s s you b sl o ry i, For o kel 560 ot ey k.

C-AalNEAI nowmaum R

P searchforanting (]





image66.png
D oess x| & toe x [ Dser x| b bor x| sl x | boroc x | & R0Cx | 8 pen x| 30 x @ BT X | B By x| B RSIX B oUEx +

*
@
v

< © @ & hips/krs-oninecomweb/plinearvotage-regulators 91819

Home  Semiconducors  PowseManagement|Cs  Linear Volags Reutors

STMicroelectronics, 12 V Linear Voltage Regulator, 1.5A, 1-
Channel 3-Pin, TO-220 L7812CV ”

RS Stock No. 9181875 Mt Part No  L7812CV | Brand STMicroslectronics

life.augmented

Prce £acn (na Tuoe of 50

» , £0.281 £0.337
& e 0>
= Units. Pes unit Per Tube*
[ aw  wm s
m - 250450 0172 £860
by 1000 - 1950 £0133 665
e om o

Aem e me

anvam

M| O Searchforanyring o




image67.png
™ (rosubject-nou X | @ (MWhasapp x| 0 BBRPCMAUPC x| PCIERSI0- N x| Q) PICISRASO- M x | D PIC1sromss- M x | ) Picisrenso- e x |+ - 8 x

O @ & hups/mwwwmicrochip.com/wwwproducts/en/PIC1F65150 = @ & o
Tools Order i
A\ MicROCHIP  froducs  Solutens and Support  Education  About e
Softnare

PIC18F65)50 <

Status: In Production

o e

Features:

« Full Speed USB 2.0 (12Mbits) interface

+ 4K byte GP RAM, all can be accessed by USB Modle
+ FullSpeed Transceiver

+ 32 Endpoints (N/OUT)

« Steaming Port

« Internal Pull Up resistors (D+/0-)

View More
Development
= O Typehere tosearch O H @ w B B @ ~emEB A B0





image68.png
D ssclogn x| d towdvs. x| O Cwmestp x| Q) ibbrMenr x| FcEzE- ML X
© @ B MosAwmasdipcom oA PCIER550
Toce -
Q\MicROCHIP  Froducs  solwons and suppart Aot 10
Sotere

PIC18F2550 +
Lo oo

+ 1K byte Dual Port RAM + 1€ byte GP RAM

« Fullspeed Tronsceiver

+ 16 Endpoints (NIOUT)

Internal Pull U resistors (0+/0:)

48 M performance (12 MIPS)
+ Pintopin compatible with PICIECTIS

View More

Development
Environment

M P Seachioranything

A similar Devices

"

D etz -mic x | D P x |+ -8 X

Nemawm P





image69.png




image70.jfif
TABLE 1: __ PICIB(LIFZUASKS0 PIN SUMMARY

g%?%ég!ﬁééisééiiﬁ% :





image71.jfif
28-PIN SPDIP (300 ML), SOIC, SSOP

FIGURE 1:





image72.png
® New Project.assignment 2 - Proteus 8 Professional - Schematic Capture.
File Edtt View Tool Design Graph Debug Library Template System Help
DI L A M g O 3 il 5| @ BaseDesign ~

Fl+aAQaR 0 ¥mE TIEET R e &)

Nour Srihini

B Tenas
DEFAULT

+@>8UOE\ YOO Y

2000 81000

O o 13:45

Lwamns 2O

P > Il B | O shessagel)  Rootsheet 1

@

P Type here to search O &





image73.png
® New Project.assignment 2 - Proteus 8 Professional - Schematic Capture - X
Fle Edt View Tool Desgn Graph Debug Lbrary Template System Help
SRR Ar oA RD =R @ o o] BEF+QQAQR D ¥DE @t ) [ 8%
& P e s
DEFAULT
T INPUT
~  [mm
S [aon
b |roven
GrouD
B [chsss - LDR?
A GYNANIC LDR1 Py s
BUS TORCH_LDR. §
@ |
s
= sunbrightness sensor el
3 Saist
=]
@
o ==ci
® u
A
+
&
U5
an o2 wooraen
Ppptrehr s iy LOR (3] RATICTZINTANT
i u1 Wievel V——‘—d_‘_i_ RAZIC2IN+/AN2IDACK
] RECIN AL,
so wni aussensor 2] RAVCHOUTSROMOCK
e L)
P > Il B | O shessagel)  Rootsheet 1 <7000 4000 th

I

P Type here to search (o)

@ »" u B m @ O = AB8mawBG 0 O





image74.png
®. New Project.assignment 2 - Proteus 8 Professional - Schematic Capture. - 8 X
Fle fot Vie Tool Deign Gapn Debug by Tenpise Sytem Help
) o DR 0 (bt | BF[F 4 RARQA D KDB R %P

LYY €]

tomporauro and huf

UV e sansor

|

s bome paric

VOENELOUR Y&+

e oC s

>

= P Typeneretosearch o H @

DIl B | O steomaon)  Foctsben! 20000 200

=B - AGRD R EG 0 O





image75.png
fnstoer”
FEmwie

Detag Ly Tompite e o

FRIQ [mmown | BEF+RQRQ D XBDE @uas [WSADERE

vind spesd senser

v

i oo sensar

vou

T

B O Tyeneretosearch o o

O
NGB w e e

o @




image76.png
»

DB BEO M B O [min v EEF+Q445 9| EDE Qs BAABKER
==y
R2.
et vcin
- C1
T e ng1
DR RE YT==grer=y = a0

PR T—— o ~ABaDawoe O





image77.png
® New Project.assignment 2 - Proteus 8 Professional - Schematic Capture
File Edit View Tool Design Graph Debug Library Template System Help

BeB|@ [momn v BEF+QQ008 96| ¥bH| ETEEE &8

R19
S LG o
R =
s @M Devices R13
7 [ ot |
= |AU-Y1005-R e 1 41> wind speed
S |aurmon
N
(R EmEES
W& Lot o Zsos okl
5 |pemse = 1 -
FOTHG
Res
@ RESISTOR dors
é S o *) TORGH_LOR.
TORCH_LOR
/
= wind drecton sensor —————> voc
@
o R2
® R4 T00R
A 14k 4+ 4> wind drection
+
i
T e 2S00 —
R3 4+ 1N4T334
o
> b I B 0 ot Roaseat o —
P = 21
A Type here to search O # @ » M B = H E O AB BB am e 20 O





image78.png
® New Project.assignment 2 - Proteus 8 Professional - Schematic Capture

File Edit View Tool Design Graph Debug Library Template

System Help

DEEAR AEGEHBORN =B |0 [setein | BAFEF +QQAQQR D EBEB KRR R B
3 Schematic Capture. X.
c
Y»Clle o
» 9
I U5
2
tan [>———2— RAOC12INO-AND
tempereture and humidity hd: S| Ravrcrantant
UV level [>————4—| RA2IC2IN+/AN2IDACOUTIVREF:
° &hi <|—'—6 RA3/C1IN+/AN3/VREF+
S < uni dust sensor [>———2—{ RA4/C1OUTISR/TOCKI
H—1> tn dustsensot | [>——7—| RASIC20UTISRNGISSIHLVDIN:
voc
1 RavicLKiosCT
INDICATOR
1 |verose SHT2T
O e o> 0V v 5e15D0 [>——21 REUNTOFTTOSRUSDISDAAN
@ (GENERATOR b i W2 SPI SLC <——>52— RB1/INT1/P1CISCKISCLICT2ING|
TERMINAL e | wind speed [>—3:— RB2/INT2(CTEDI/P1BIANG
e | SUBCIRCUIT scL j—q dust sensor i DI <F—22 RBA/CTED2ICCP2/SDO/CT2IN2:
voci RBS/I0CESTACKITIGIANT3,
/[t 24 o 00 R20 21| Recnocairee
@ BORDER RB7/I0CB7/PGD.
@ [™ruE THE PIC8F25K50
220R
|
@ voc leve U3 °
A . sogt voci
B SESR ~gon oo
+ LED
O%RH @ @
SGX haics
P > Il B | O shessagel)  Rootsheet 1 420000 25000 th
e z 1402
@ O Type here to search O H @ w ha B = M O N AC BB G N oy O





image79.png
® New Project.assignment 2 - Proteus 8 Professional - Schematic Capture
File Edit View Tool Design Graph Debug Library Template System Help

DEEN AEGEITBDE =B @ [Bscdesn -

+aaaQ/ 9

o B

L AED: S|

/3 Schematic Copture X

¥
o
) C13
e 100nF
=
/
@ [mwue
3
®
Al
+
ubs
t&h RAO0/C12INO-/ANO RCO0/IOCCO/T3CKIT3G/T1CKI/SOSCO
LDR RA1/C12IN1-/AN1 RC1/10CC1/CCP2/SOSCI vcc
UV level RA2/C2IN+/AN2/DACOUT/VREF- RC2/CTPLS/P1A/CCP1/I0OCC2/AN14 D+ ._ﬂ
P > Il B | © 8Messageis) : Rootsheet 1 +51000 2000 th

28 O Type here to search © [&h R L ze/‘&/geze =





image80.png
® New Project.assignment 2 - Proteus 8 Professional - Schematic Capture
File Edit View Tool Design Graph Debug Library Template System Help

DEES A GEEBDR B @ [Bsebesin | BFEF+RQAQR D¢ | EBE KR
3 Schematic Capture. X

g
C12IN2-/ANS

13 vsugavs (14

REIVPPVICIR

1

A C
» O
+ 0
-
t

GRAPHIS
ot

Forr
MARKER 19
ACTUATOR k
INDCATOR

VPRoBE
Frose
Tiee
GEnERsToR
FERAL
SBeciRcuT
oD GRAPHC
e o7
Wine ops
BUS wire

SoRoER
[ TEMPLATE RXD

— RS

—crs

+OP8UO@E\[HY ®OK v &+

P > Il B | O shessagel)  Rootsheet 1 +98000 41000 _th

e " o @ = 1419

@ ABBawn S O

I

® O Type here to search o]





image81.png
® New Project.assignment 2 - Proteus 8 Professional - Schematic Capture
File Edit View Tool Design Graph Debug Library Template System Help

DEEW & F&a B B|@ [Bsebesin | [@

/% Schematic Capture. X

+Q_QAQQR D B BEEAE RLRF

+t°0Q

k&
o
@
A
=
/
=
[
=
®
Al
+

TEvPLATE
SD Card
P > Il B | O shessagels)  Rootsheet1 87000 700 _th
= 118
£ Type here to search [e] i AC DG N o





image1.png
Prifysgol Cymru
% Y Drindod Dewi Sant

X University of Wales
Trinity Saint David

%




image82.png
® New Project.assignment 2 - Proteus 8 Professional - Schematic Capture
File Edit View Tool Design Graph Debug Library Template System Help

DEERW| & & ¢ B o B | @ [BascDesin v

/% Schematic Capture. X

‘,
4

BESB

+RQR0Q/DC ¥RE| TEEEQ

RB5/I0CB5/T3CKIT1G/AN13 VSUB3V3

R20 RB6/I0CB6/PGC
RB7/I0CB7/PGD RE3/VPP/MCLR

PIC18F25K50

+t°0Q

¥
a
@
7
=
/
=
@ [mwRneE
3
®
A
+
P > Il B | © 8Messageis) : Rootsheet 1 +33000 3000 th
= 2
£ Type here to search [e] € = u B = | AC DG NG o





image83.png
® New Project.assignment 2 - Proteus 8 Professional - Schematic Capture

File Edit View Tool Design

Graph Debug Library Template System Help

[2)V}

DESEN @&k 6E BB @ [Bsedeson v +QQAQQ D ¥REB KRR
3 Schematic Capture. X.
c
B
[3
b -
t
- t&h [> RAQ/C12INO-/ANO RCO/I0CCO/T3CKIT3G/T1CKI/SOSCO
¥ LDR [> RA1/C12IN1-/AN1 RC1/10CC1/CCP2/SOSCI
0 UV level [> RA2/C2IN+/AN2/DACOUT/VREF- RC2/CTPLS/P1A/CCP1/I0CC2/AN14
@ tahi <] RA3/C1IN+/AN3/VREF+ D-10CC4
” dust sensor [> RA4/C10UT/SRQ/TOCKI D+10CC5
@ dust sensor i [> RA5/C20UT/SRNQ/SS/HLVDIN/AN4 RC6/I0CCH/TX/CKIAN18
y voc < RAB/CLKO/OSC2 RC7/SDO/IOCCT/RX/DT/AN19
) RA7/CLKI/OSC1
@ [Ewue
2 SPI'SDO [> RBO/INTO/FLTO/SRI/SDI/SDA/AN12
A spisLc <] RB1/INT1/P1C/SCK/SCL/C12IN3-/AN10
wind speed [> RB2/INT2/CTED1/P1B/ANS
* SDI RB3/CTED2/CCP2/SDO/C12IN2-/ANS
wind direction [> RB4/I0CB4/P1D/AN11
RB5/I0CB5/T3CKIT1G/AN13 VSUB3V3
RB6/I0CB6/PGC
RB7/I0CB7/PGD RE3/VPP/MCLR cla
590R PIC18F25K50 —l— fodhE
P > Il B | O shessagel)  Rootsheet 1

P Type here to search

NPT

1425
20/12/2020

=]




image84.png
8] £25y-PC 2000 by Number One Systems - [assignment?2 (Schematic Design)] - X
Fie ot Viw Add Setings Ouwput Smultion Tools Window Help I
DEwe fi@ (0.6 b RA I W[EE [ -1 ] B8R 5
5 | T 7000 2000 1 3000 T 4500 1 5000 1 5000 1 7000 1 5000 1 5000 1 10000 1 11001 7000 1 T30 1 74000 1 15000 1 000 1 70D T A 1 15000 1 20000 1 210001 2200 125000 12000 1 50 1 2600 1 70
% g
e i &
Al =]
%2 & * ]
= 3 it 2] 2
@ 3
3
3 ]
Qlls =
oF g
- S
.
- |
z
KB >
Eesaz | 8lesa2 [ assionment2 S

O Type here to search o]

(Gric: 50.00]Abs|[22588.569][17656.73 thou

€ =" m B w & ABB O G, T





image85.png
Add Settings Output

poooon

Q. o

a
o
°
<
©

\)0)}

e
o000





image86.png
Setting:

#0:





image87.png
Setting:

#0:

S

e





image88.png
@ Email- Nour Srivini (16 X | © () Whatsipp. X | O3 esd-Fies-ownCloud X | Iy wind directionsensor - x | [ PCB Prototype & PCB xl G PCB Prototype & PCET X | 4 = x

astencilPly=1... ¥ ¥= E 3

@ uvecnat  Neete

O G httpsy//cartjlcpcb.com/quote?orderType= 40&stencilCounts=

&sstencilWidth=335&stencilLength=

&sstencilLayer=

—~
Jelc JLCPCB Home About Us Support Resources Ordernow  Myfie  Sign
EE rcs Charge Details
Engineering fee: $128.00
Large Size: 511.60
Board 55120
Add your gerber file
Build Time:
Only accept zip or rarMax 10 M
Instructions for ordering P8 @ 67 days 000
Log into view your upload history
Calculated Price: $190.90
Layers 1 2 4 6
j Weight 1.33kg

We use cookies o offer you a beter experience.Detailed information on the use of cookies on this website s provided in

our P

y Policy. By using this si Accept

1 Type here tosearch O H @ W m i = @ NN e





image89.png
PCBPrototype & X | +

@ Email-NourSin X | © ()Whatsapp x| I3 esd-Files-ownC X | Iy winddirectionser X PCE Prototype & X |
< O 8 https//jlcpcb.com/b?utm_source=bing_ads&utm_medium=cpc&utm_campaign=brand_NA_20200709&msclkid=2e4456357c7514d... ¥z 3= e
Live Chat  Need Help?
SMT Stenci

GET INSTANT QUOTE

Quantity
335 240 Choose Num (5pes)
Layers Thickness
6Layers 16mm

1137
=]

NSO G NG

I
W
t
J
B
[}
8

htps//cartcpcd.com/quote
O Type here to search o]





image90.png




image91.png




