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[bookmark: _Toc30876413]Introduction
In this assignment is a design specification for a marine weather monitoring system. The system will not only record a set of conditions but log them in a memory card. The has been designed to aid an amateur weather forecaster. The system must be portable and adaptable for a range of potential vessels. It must be stand alone with its own power supply.
The test will take place over a 7 day period, logging the changed in weather from day to day. It must hold up tp the harsh environments sometimes experienced at sea. The aspects of weather that will be measured and logged are as follows:
•	Temperature
•	Humidity
•	Wave height
•	Wind speed
•	Wind direction
•	Sunlight brightness
•	GPS position
All recorded data will be stored onto a non-volatile memory, allowing for it to be read via a USB connection.

[bookmark: _Toc30876414]TASK 1
[bookmark: _Toc30876415] marine weather monitoring systems
Weather forecasts can be extremely important when at sea, avoiding a storm can be the difference between life and death. Weather monitoring systems can be seen on almost every serious vessel. There is a huge variation in the quality and technology used in these systems. Below are three options already on the market, I have chosen three set at low, medium and high price points.
[1]
	Logger description 
	 OWI-650 Low-Power WIVIS
	WEATHERPAK® Marine Weather Station
	Davis Instruments 6251 Vantage Vue Wireless Weather Station

	Image
	[image: https://opticalscientific.com/images/OWI-650_AWOS_System_4.gif]
	[image: WEATHERPAK MARINE Weather Station for Marine Weather Applications]
	[image: ]

	Size of device 
	 530 x 200 x 100 cm
	
	464mm x 184mm x 387mm

	Logging rate 
	· Every 60 seconds
	
	· Every 2.5 seconds

	Measurement types
	· Snow/rain accumulation 
· Rain/snow dynamic range
· Visibility
· Ambient light level
· Wind speed
· Wind direction
	· Rain gauge
· Solar radiation
· Visibility
· Brightness 
· Lightning detection
· Motion sensor
· Cloud height
· GPS Location
	· Indoor + outdoor temperature
· Wind chill, speed and direction
· Heat index + dew point
· Rainfall +rain rate
· Sunrise and sun set times
· 

	outputs 
	RS-232 ASCII, simple polled protoc
 
 
	NMEA 0183, RS-232, RS-485, TCP/IP, UHF, satellite  
	  4.13" x 3.0" LCD display

	Supply voltage 
	 10-18 VDC
	 12-30V
	3 volt lithium cell

	Advantages
	· Solar powered
· Highly customisable
· Designed for all year use with no maintenance 
· Built in self diagnostic 
· No field calibration required
· Built in heater to combat extreme temperatures
	· All sensors mounted on one mast no need for the running of cables
· Designed for harsh marine environments
· Mil spec aluminium constriction
· Quick release mount for instillation or maintenance
	· Wireless transmission
· Very large range of measurement
· LCD display
· Battery life is 8 months without sunlight
· Operates in very extreme temperature conditions
· Very low power

	Disadvantages
	· Data report update every minute
·  Expensive
· No GPS
	· Higher energy demand than the average competitor

· Very expensive
	· Not a very large data memory, mainly for displaying purpose
· No GPS

	Starting price
	£898.00
	£2500 (starting price)
	£472.50


[bookmark: _Toc25687680]Table 1 vehicular data acquisition systems.
[2] https://www.ambientweather.com/dain62vavuew2.html
 
 The biggest difference between a top shelf system and a budget system is the technology it uses. For example, the weatherpak uses an ultrasonic sensor to detect wind speed and direction, where as the cheapest option I have tabled uses a simple anemometer. There are benefits to using these high-tech sensors but they come at a cost. Materials used to manufacture the systems also varies, effecting the durability and ruggedness of the product. Coated aluminium is going to last far longer than ABS plastic.



[bookmark: _Toc30876416]TASK 2

[bookmark: _Toc30876417]Microcontroller selection

To control the data logging system, a microcontroller which meets the systems requirements must be chosen. The first step to selecting a microcontroller is to right a specification. Pin count, digital and analogue, program memory, RAM and clock speed are some of the key deciding factors when choosing a microcontroller. 

[bookmark: _Toc30876418]Specification

Table 3 inputs/outputs
[image: ]
Device needs to be:
•	Prog	16k
•	Ram	500bytes
Minimum 20 pins
•	clock speed 16mhz


This information was then entered into microchip.com selection tool. The one of the most compatible PICs was the PIC18F25K50.
[image: ]


[bookmark: _Toc30876419]Sample rates
The application of this weather monitor/logger is to aid a amateur weather forecast. Weather data loggers are intended to take readings on the current conditions allowing someone to either analyse or monitor. Weather changes at a relatively slow rate, and considering recordings will be taken over a 7 day period and possibly even longer, it is not necessary to take constant measurements. Measurements are taken to detect a change. Therefore, when deciding the sampling rates for each sensor in most cases I have chosen one sample per minute, this allows a reasonably accurate measurement of how the weather changed throughout the course of each day.
This does not apply to the wave height measurements, if a sample was taken every minute then the frequency of the waves could mean that the sample was taken when the wave was at its trough multiple times in a row. The wave height sensor will take ten measurements a second for 10 seconds, every 1 minute. This should allow at least one full wave worth of measurements to be taken. 
[bookmark: _Toc30876420]Memory

To work out a suitable memory card for the system, first the amount of data that will be recorded needs to be calculated.
[image: ]

Total bytes per minute = 618
The bytes per minute the system will need to store is 618B. The system will record data over a 7 day period, here is the calculation for the whole 7 days.
1 day is 1440 minutes
1440 x 7 = 10080 minutes in a week
618 x 10080 = 6.2MB
=6.2MB MB of required storage for the 7-day test period.
Using a 2gb micro SD card will be able to store up to 161 weeks approx. this amount of non-volatile storage should be ample.
TDK 2GB Micro SD Memory Card
[bookmark: _Toc25701916][image: https://images-na.ssl-images-amazon.com/images/I/61NV1GhsDIL._SL1500_.jpg]
Figure 5 Micro SD card selection
[3]
Price: £5.99

[bookmark: _Toc30876421]Circuit Diagram

Diagram shows basic block diagram of how the system is laid out. Battery and necessary signal conditioning and clamp will be determined when sensors have been selected.
[image: ]
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[bookmark: _Toc30876423]Sensor Selection

[bookmark: _Toc25687402][bookmark: _Toc30876424]Temperature

In order to keep the system as simplified as possible, a two in once sensor will be used to measure the air temperature and the humidity. 
	Technique
	thermistor
	Thermocouple
	RTD

	Image 
	[image: See the source image]
	[image: See the source image]
	[image: See the source image]

	Advantages
	· Cheap
· Robust
· Fairly accurate
	· Very wide temperature range
· Robust
· Accurate
· Voltage output
	· very stable linear output
· accurate


	Disadvantages
	· low temperature range 
	· Signal conditioning
· Requires surface contact 
	· Most Expensive
· Low sensitivity
· Not very rugged


[bookmark: _Toc30876425]Humidity

	[bookmark: _Hlk29133576]Technique
	Capacitive sensor
	Resistive sensor
	Thermal conductivity

	Image 
	[image: ]
	[image: ]
	[image: Heat Treat & Industrial Process Analyzer -- Model 7900]

	Advantages
	· Cheap 
· Durable
· Wide range of measurement
· Small in size
	· Cheap
· Small in size
· Distance from sensor to signal conditioning circuit can be large
· No calibration needed
	· Suited for high temperature environments
· High resolution

	Disadvantages 
	· Distance from the sensor and the signalling circuit must be very small
	·  Sensitive to contaminants 
	· Reading can be effected by gas with different properties to nitrogen.
· Expensive




	[bookmark: _Hlk26185908]Sensor 
	 
HYGRASGARD® AFF-SD-I
 
	[bookmark: _Toc30876426]HALJIA DHT21 AM2301
	DHT11
	
22UTH-11



	Image
	[image: https://spluss.de/fileadmin/_processed_/d/2/csm_AFTF-SD__tyr1-K_maxi-mL_4c_61958be248.png]
	[bookmark: _Toc30876427][image: See the source image]
	[image: See the source image]
	[image: 22UTH-11 - Outside Humidity]

	Power supply  
	
15...36 V DC
	3.3-5V DC
	 3.5V to 5.5V
	15...24 V

	accuracy 
	typical ± 2 % r. H. (20…80 % r. H. ); at + 25 °C, otherwise ± 3 %
	humidity +/-3%RH(Max +-5%RH); temperature < +/-1Celsius
	humidity +-3%RH(Max +-5%RH); temperature <+-1Celsius
	±2% between 10...90% rH
±0.5 °C

	Measurement range 
	0...95%
	: -40℃ ~ +80
0-100%RH℃

	40℃ ~ +80
0-100%RH℃
	-20...80 °C
0...80 g/m³

	resolution
	
	humidity 0.1%RH; temperature 0.1Celsius
	Temperature and Humidity both are 16-bit
	

	Output type 
	0 - 10 V or 4...20 mA
	Digital 0-5v
	Digital both humidity and temperature 0-5v
	0...5/10 V

	Connection type
	¾ pin
	3 pin
	3 pin
	6 pin

	PRICE
	£128.47
	£3.90
	£5.10
	£164.80


 
[4] [5] [6] [7]
[bookmark: _Toc30876428]Wind Speed

	Technique
	Anemometer
	Ultrasonic 
	Laser Doppler/lidar

	image
	[image: ]
	[image: See the source image]
	[image: ]

	Advantages 
	· Cheap
· Low power 
· Accurate
· Large range of measurement 
	· Highly accurate 
· Durable
· Can be affected by turbulence caused by structures or obstructions
	· Does not disturb the airflow 
· Can detect direction
· Can detect wind speed at different altitudes


	Disadvantages 
	· Can be affected by extreme rain or snow
	· Expensive
· Can be sensitive to extreme weather
	· Extremely Expensive 




	[bookmark: _Hlk26187198]sensor
	LoRa Wind Speed Sensor

	[bookmark: _Toc30876429]Wind Speed Sensor Anemometer Three Cups
	Sk wind speed sensor U SEN0170


	Image
	[image: 33M0138 LoRa Wind Speed Sensor]
	[bookmark: _Toc30876430][image: ]
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	Power supply
	3.6V
	7V~24 V DC
	9-24vdc

	accuracy
	±3%

	±1m/s
	+/-0.5m/s

	Measurement range
	0-30m/s
	0-32. 4 m/s
	0-30m/s

	Output type
	4 - 20 mA
	0-5VDC
	0-5V

	Connection type
	3 wire
	4 pin
	3 wire

	PRICE
	£n/a
	£41.27
	£41.70



[8] [9] [10] [11]








[bookmark: _Toc30876431]Wind Direction

	Sensor
	[bookmark: _Toc30876432]RIKA 110-02Wind Direction Sensor

	024A-L

	03301-L 
Wind Sentry Vane


	Image
	[image: ]
	[image: 024A-L Wind Direction Sensor]
	[image: ]

	Power supply
	12-24v
	12-24v

	12-30v


	accuracy
	+/-0.5 degree
	±5°

	±5°

	Measurement range
	0-360
	0-360

	0-360


	Connection type
	3 wire
	3 wire

	3 wire


	Output


	0-5v
	0-5v

	0-5v



	Price
	42.04
	£83.00
	£44.99


[12] [13] [14]

[bookmark: _Toc30876433]Wave height

	Technique
	Ultrasonic (tube method)
	Radar
	ADCP sensor

	Image 
	[image: https://assets.balluff.com/product_detail_1280x1280/48912_02_P_00_00_00.png]
	[image: See the source image]
	[image: See the source image]

	Advantages
	· Cheapest option
· Small in size 
· Low power
· Fairly accurate
	· Accurate 
· Weather resistant 
· Suitable for harsh environment

	· Measures wave height, period and direction of current.

	disadvantages
	· Range
	·  Very Expensive
· Often has to be mounted on a fixed structure like an oil rig
· Requires large amount of power
	· Must be deployed into the water 
· expensive



[bookmark: _Toc30876434]Sensor Theory
Most wave height sensors already on the market require a complex algorithm inside a specific software in order to differentiate the boats pitch and roll from the constantly changing incoming wave height. 
To measure the wave height two tubes will be placed half submerged into the water with two ultrasonic sensors attached pointing down the tubes.
[image: ]
Water will be able to free flow through one tube whereas the other will be capped. The capped tube will have holes drilled at the bottom, allowing it to fill up slowly. Once the tube has filled up with water it will act like the constant as the water level doesn’t react to the waves. The un capped tube water level will be that of the waves. The reading on the uncapped tube sensor (1) value will be compared to the datum point (reading of sensor 2). This should give a reasonably accurate measurement for wave height. Datum.
[image: ]

Diagram is not drawn to scale. Tubes would be mounted vertically and fixed on the side of the edge of the ship.
Kair Plastic Ducting Pipe - Rigid Straight Duct Channel
[image: ]
Specifications:
· 100mm diameter
· 2mm wall thickness
· Upvc
· 2300mm length
Price: £7.40 each
[15]



	Sensor
	UC300-30GM-IU-R2-V15 -  SENSOR, ULTRASONIC
	U-GAGE® QT50UDB
	BUS0039
	UM30 ultra sonic sensor

	Image 
	[image: ]
	[image: QT50UDBQ6]
	[image: https://assets.balluff.com/product_detail_1280x1280/48912_02_P_00_00_00.png]
	[image: ]

	code
	UC300-30GM-IU-V1
	

	BUS M30M1-PPX-20/130-S92K
	UM30-213111

	Power supply 
	10 to 30V dc
	10-30vdc
	9...30 VDC
	9 V ... 30 

	accuracy
	+/-1cm
	+/-0.5cm
	+/-1%
	+/-1%

	Measurement range
	15-300cm
	20-800cm
	20-200cm
	20-200cm

	Connection
	4-wire (Use 3)
	5 pin
	5 pin PNP normally open/normally closed (NO/NC)
	5-pin

	Output 
	0 to 10V /4-20ma
	0-10v
	200ma
	1 x PNP (200 mA) 1)

	price
	£306.00
	£373.00
	£206.56
	£204.77


[16] [17] [18] [19]
[bookmark: _Toc30876435]Brightness

method of brightness measurement comparison table
	Technique
	Photo-diode type light level sensor
	RADIOMETER

	Image 
	[image: https://www.omniinstruments.co.uk/media/catalog/product/cache/1/image/9df78eab33525d08d6e5fb8d27136e95/1/5/1533_1.jpg]
	[image: Precision hand-held radiometer for UV and VIS light - RM-22]

	Advantages
	· cheap 
· durable
· low power
· compatible output
	· High precision 
· Measures radiation and light levels

	Disadvantages
	· Mount needs to be in direct sunlight 
	· Wrong application
· Effected by elements 
· expensive




	sensor 
	B+B outdoor Brightness sensor

	[bookmark: _Toc30876436]Omni External Light Level Sensors
	Titan products External Light Level Sensor
	

Trend  LLO outside light level  sensor



	Image
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	Power supply  
	12...24 V AC/DC
	24vAC/DC supply
	 12-30V DC or 24v ac
	10 to 33 Vdc

	accuracy 
	<±10 %

	n/a
	±5% across range
	±5% across range

	Measurement range 
	0...100000 Lux
	10-2,000 Lux 
10-10,000 Lux
	0-20000
	0-20000+

	Output type 
	0...10 V DC, linear scaling
	0-10vDC output
	0-10v or 4-20ma
	4 to 20 mA output

	Connection type
	3 wire
	3 pin
	3 pin
	two part screw terminals for 0.5 to 2.5 mm2 cross section area cable

	PRICE
	£44.65
	£51.71
	£40.00
	£37.99




[20] [21] [22] [23]
[bookmark: _Toc30876438]GPS

	[bookmark: _Hlk29459783]Sensor
	NEO6MV2 GPS

	Beitian
Bn880 GPS

	[bookmark: _Toc30876439]Quectel L70B-M39 GPS Receiver
	GPS-330R

	Image
	[image: ]
	[image: https://www.hobbyrc.co.uk/content/images/thumbs/0005618_beitian-bn-880-gps-compass-module.jpeg]
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	Power supply
	3.6-5v
	2.8V~6.0V

	2.8V~4.3V

	3.8-12v

	accuracy
	Velocity accuracy  0.1m/s
Heading accuracy  0.5 degrees
	2m precision

	2.5m Precision
	5m precision 

	Integrated/
external
	External
	External

	Integrated

	Integrated 

	Connection type
	4 wire
	6 wire
	9 wire

	6 wire


	Output


	0-5v
	0-3.3V

	0-3.3v

	0-3.3V

	Price
	£4.17
	£20.25
	£10.74
	£29.93



[24, 25] [26] [27]

[bookmark: _Toc30876440]Power supply
To select a battery for this application, the current draw must be totalled:
	Sensor
	Current demand

	Temperature
	1ma

	Humidity
	1ma

	Wave height 1
	100ma

	Wave height 2
	100ma

	Wind speed
	5ma

	Wind direction
	5ma

	Sunlight brightness
	6ma

	GPS
	25ma

	Total:
	243ma




AH
Battery selection will have 20% extra capacity. This will allow for emergency charge if it is ever required and helps prolong the life of the battery. 
	Device
	12 Volt 50Ah Deep Cycle Lithium Battery
	Yuasa REC50-12 12V Cyclic AGM VRLA Deep Cycle Battery
	M50-12 SLD M Sealed Lead Acid VRLA Battery 12V 

	Image
		


[image: ]
	[image: Yuasa REC50-12 12V 50Ah Cyclic AGM VRLA Deep Cycle Battery]
	[image: ]

	Dimensions
	172x 165x 195mm
	197 x 165 x175 mm
	198 x 166 x 171mm

	weight
	6kg
	9.4kg
	8.7kg

	Capacity
	50Ah
	50Ah
	50Ah

	Price
	£469.98
	£ 99.99
	£ 129.49


[28] [29] [30]
[bookmark: _Toc30876441]Casing Selection
	[bookmark: _Hlk30072527]Case
	· 
PELI 1510 Protector Case

	IP56 PVC plastic adaptable enclosure
	EXOCase waterproof flight case series

	Image
	[image: ]
	[image: https://images-na.ssl-images-amazon.com/images/I/71uwHeK5bSL._SL1500_.jpg]
	[image: See the source image]

	Dimensions
	559 x 351 x 229mm
	380 x 300 x 180mm
	503.5 x 503.5 x 300mm

	Features
	· Security Lock
· Shoulder strap 
· Foam interior
· Wheels 
· Mount rail
· waterproof
	· IP65 Rated
· Durable plastic screw (no rust)
· Custom cable entry

	· Water & Scratch resistant
· Highly customisable internals
· IP56 rated
· Mil-spec 81-41
· wheels

	Advantages 
	· High level of protection from elements and damage
· Holes can be easily drilled and sealed
· Perfect for traveling
	· Corrosion resistant 
· Useful rails on the internal
	· High level of protection from elements and damage


	Disadvantages
	
	· No handle for transportation
· Susceptible to cracking/damage
	· Not designed to be drilled or modified.

	Price
	£225.51
	£11.52
	£324.99



[31] [32] [33]
[bookmark: _Toc30876442]Connector Specification
[bookmark: _Toc30876443]Connector selection

	Connector style
	· 
circular mil spec bayonet connector (62GB Series)

	Circular threaded sensor connector
	Circular threaded free hanging mount
	Lemo 0M series

	Image
	[image: 62GB-12E08-33PN - Circular Connector, 62GB Series, Box Mount Receptacle, 3 Contacts, Solder Pin, Bayonet, 8-33]
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	Manufacturer
	Amphenol
	INGKE Technology
	INGKE Technology
	Lemo

	Features
	-Five keyways, three-point bayonet coupling
-Protection against cross plugging

-Operating temperature range from -55°C to +125°C

-Designed for harsh environments

-Aluminium alloy body material with olive drab zinc plating

-Gold plated pins
	- threaded coupling

-IP67 protection rating - Dust Tight, Waterproof

-Panel Mount, Bulkhead - Front Side Nut

-Gold contact finish

-Rated up to 125V

-Operating temperature range from -40°C to +85°C

-Nickel plated brass alloy body material
	- threaded coupling

-IP67 protection rating - Dust Tight, Waterproof

-Free Hanging (In-Line) mount

-Gold plated contacts

-Rated up to 30V

-Operating temperature range from -40°C to +85°C

-Zinc die cast housing
	-Push pull self-coupling

-2-10 pin options

-Temp. range -55°C to 250°C

-IP68 rated

-Nickel plated Aluminium construction

-Bronze/brass internals

	Advantages 
	-Strong and easy to use coupling

-Superior protection from the elements

-supplied with caps
	-Cheap

-Easy mounting 
	
	-Very high resistance to shock/vibration

-

	Disadvantages
	-Mounting requires several holes to be drilled and sealed
	-Possibly not as durable

-Threaded coupling slow to use 
	-Not panel mount

-Worst operating range
	-low tolerance to salt corrosion 

	PRICE
	 Up to £28.17
	£5-12.26
	£8-16.77
	n/a (expensive)



[34] [35] [36]
I Have selected the Amphenol 62GB series connector style as it seems best suited to the environment, they are designed to operate in the harshest of environments, combined with the strength and ease of the bayonet coupling.
To ensure that the wrong sensor is not connected the wrong plug, each voltage level will have a different pin count. Plugging a sensor rated at 5v input, into a power source which is 12 volts might not just break the sensor but the whole chip might be destroyed. Each level of voltage will have a different connector. All 12v sources will have 6 pins, all 5v sources will have either three pins or four
[bookmark: _Toc30876444]Pin Selection
	Pin count 
	· 
3
	4
	6

	Image
	[image: 62GB-12E08-33PN - Circular Connector, 62GB Series, Box Mount Receptacle, 3 Contacts, Solder Pin, Bayonet, 8-33]
	[image: Amphenol 62GB Series Receptacle Connector - 62GB 12E 08 04PN]
	[image: Amphenol 62GB Series Receptacle Connector - 62GB 12E 10 06PN]

	Size
	62GB-12E M8
	62GB-12E M8
	62GB-12E M10

	Pin insert
	· 8-3
[image: ]
	· [image: ]8-4
	· 10-6
[image: ]

	Price
	£10.16
	£12.44
	£13.87



[37]
[bookmark: _Toc30876445]Case connection diagram
The casing will have holes drilled like the following diagram:
[image: ]
Connectors will be protruding through these holes and are sealed water tight. Casing will be labelled.
[image: ]
[image: ]
[38]

[bookmark: _Toc30876446][bookmark: _Toc25687418]TASK 4 – PCB DESIGN
The first step to the PCB design is to draw out the circuit on proteus.
[image: ]To power the system, I am using a 12V supply, however some sensors require a 5V source. 

Voltage regulated using U2 7805. This circuit gives the option of either 12 or 5V. Start button makes the output high sending signal into pic, starting the system.
.

NEO6MV2 has four pins, power, ground and RX & TX which are connected to the pic.
[image: ]





Two measurements of wave height require two ultrasonic sensors, both 12V supply and output 0-10V analogue.
[image: ]
Voltage scaled down to 0-5v using a potential divider.
Temp & humidity, wind direction and wind speed sensors all output 0-5V, so the output just require a clamp and a capacitor. The Brightness sensor outputs 0-10v
[image: ]

Note: image shows DHT22 sensor, design actually uses DHT21.
Voltage scaled down to 0-5v using a potential divider.
[image: ]
This image shows the pin connections including the USB and SD card.
[image: ]
On pin 1, there is a 100nF capacitor and a ground. This feature removes any noise. There is also a capacitor and a ground on the 5V power rail and the 3.3V.
After the whole circuit diagram is drawn on proteus it then needs to be transferred over to the software Easy-PC, where the PCB design is done.
[image: ]
Note: schematic shows 5 pin Connectors as opposed to 6 pin specified in the design. I could not find 6 pins in the library, the extra pin would be left un connected.
 
PCB design before copper pour
[image: ][image: ]


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

Board Dimensions: 54.6 x 93.7mm
[image: ]
[bookmark: _Toc30876447]Bill of Materials
[image: ]
[bookmark: _Toc30876448]Costing
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[bookmark: _Toc30876449]TASK 7 – Improvements
The system successfully meets the design requirements however, to make it truly universal there are some improvements that could be made:
· WIFI upload- Data from the sensors could be stored locally on a memory card, and uploaded to the internet. This would allow the data to be checked from any location at any time.

· Solar charging- with an effective solar panel charging system the battery could last almost year-round without charging or interference. This would mean the period it can be used for is only limited by the memory capacity

The following equipment would be ideal for the system
	Equipment
	RS PRO 150W Monocrystalline solar panel
	Solar Technology STCC10 10A Dual Battery Solar Charge Controller

	Image
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	Features
	• High efficiency all weather charging
• Water resistant, robust construction for outdoor use and long service life
• Waterproof junction box and terminals for quick and easy connection
•  tempered front glass
	• 12/24V 
• 10A Rating
• Optimized for long battery life and improved system performance
• Battery Overcharge Protection
• Designed for off grid use

	Price:
	£267.10
	£30.78



[39]
· Touch screen display- With this feature, data could be displayed in real time or the screen could be used to look at previous logs. This would eliminate the need for a computer when wanting to analyse.

· There are other Aspects of the weather that could be monitored, in order to help aid the forecast:

· Rain fall- digital rain gauge 
· Visibility - laser scattering system monitoring visibility
· Cloud height- cloud ceilometer

· Mounting pole- specifically designed quick release mounting pole with all the relevant brackets necessary for the sensors in use. Cables can run down the inside of the pole allowing for neat cable management. Pole can be removed and stored in especially harsh weather or when not in use, prolonging its life span.
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Device needs to be:

«  Prog 16k

©  Ram 500bytes
Minimum 20 pins

©  clockspeed 16mhz

I

was the PIC18F25K50.

English (United Kingdom)

information was then entered into microchip.com selection tool. The one of the most compatible PICs

The application of this weather monitor/logger is to aid a amateur weather forecast. Weather data loggers
are intended to take readings on the current conditions allowing someone to either analyse or mor
Weather changes at a relatively slow rate, and considering recordings will be taken over a7 day period and
possibly even longer, it is not necessary to take constant measurements. Measurements are taken to
detect a change. Therefore, when deciding the sampling rates for each sensor in most cases | have chosen
one sample per minute, this allows a reasonably accurate measurement of how the weather changed
throughout the course of each day.

r.

This does not apply to the wave height measurements, if a sample was taken every minute then the
frequency of the waves could mean that the sample was taken when the wave was at its trough multiple
times in a row. The wave height sensor will take ten measurements a second for 10 seconds, every 1
should allow at least one full wave worth of measurements to be taken.

To work out a suitable memory card for the system, first the amount of data that will be recorded needs to be.
calculated.

Sensor AC/DC | States Bits Samples bytes Bytes per
per Minute min

Temperature | D 120 B 1 1 1
Humidity D 100 B 1 1 1
Wave height 1| A 780 10 100 2 200
Wave height2 | A 780 10 100 2 200

d speed A 30 ) 1 1 1
Wind direction | A 360 10 1 2 2
Sunlight A 10 B 1 1 1
brightness
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Microcontroller selection

To control the data logging system, a microcontroller which meets the systems requirements must be
chosen. The first step to selecting a microcontroller is o right a specification. Pin count, digital and
analogue, program memory, RAM and clock speed are some of the key deciding factors when choosing a
microcontroller.

Specification
Sensor AC/DC Bits Pins Sample rate
Temp & humidity | D B 1 605
‘Wave height 1 A 10 1 015
Wave height 2 A 10 1 01s
Wind speed A 10 1 1s
Wind direction | A 10 1 1s
Sunlight brightness | A 10 1 605
GPS A 2 605
Tobl 2 sensor spaceaions
Input/output AC/DC Pins
Micro SD card ) 2
Start ) 1
UsE +D D 2
Tell LED ) 1

Taste 3 inputs/outputs

Device needs to be:
«  Prog 1sk

+  Ram S00bytes
Minimurm 20 pins
+ clock speed 16mhz

This information was then entered into microchip.com selection tool. The one of the most compatible p
PICs was the PIC18F25KS0.

Sample rates

The application of this weather monitor/logger is to aid a amateur weather forecast. Weather data loggers
are intended to take readings on the current conditions allowing someone to either analyse or monitor.
Weather changes at a relatively slow rate, and considering recordings will be taken over a 7 day period and
possibly even longer, it is not necessary to take constant measurements. Measurements are taken to
detect a change. Therefore, when deciding the sampling rates for each sensor in most cases | have chosen
one sample per minute, this allows a reasonably accurate measurement of how the weather changed
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times in a row. The wave height sensor will take ten measurements a second for 10 seconds, every 1
minute. This should allow at least one full wave worth of measurements to be taken.

Memory

To work out 2 suitable memory card for the system, first the amount of data that will be recorded needs to be

calculated.

Sensor AC/DC | States | Bits Samples | bytes Bytes per
per Minute min

Temperature | D 120 B 1 1 1
Humnidity ) 100 B 1 1 1
Wave height1 | A 780 10 100 2 200
Wave height2 | A 780 10 100 2 200
Wind speed A 30 B 1 1 1
Wind direction | A 360 10 1 2 2
Sunlight A 10 B 1 1 1
brightness
GPS ) B 1 212 212

Total bytes per minute = 618

The bytes per minute the system will need to store is 6188. The system will record data over a 7 day periad, here s
the calculation for the whole 7 days.

1.day is 1440 minutes
1440 %7 = 10080 minutes in a week

618 x10080=6.2MB

=6.2M8 MB of required storage for the 7-day test period.

Using a 2gh micro SD card will be able to store up to 161 weeks approx. this amount of non-volatile storage
should be ample.

TDK 2GB Micro SD Memory Card
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Casing Selection d speed A 30 g 1 1 1
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PinSelection
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Component Names ~ Value Part Number Quantity Cost
LED LED1 LED RED
ZENER  ZD2-6,ZD8 IN
Sub-total:

Grand Totals
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