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Introduction

The requirement is to design a microcontroller-based weather air quality monitor and logger which takes measurements and logs the data over a 14-day period.

The data acquisition system is intended for use by amateur weather forecasters to aid in their predictions. The system must be portable and adaptable for any number of potential monitoring sites.

The following data will be acquired during the 14-day cycle: -

· Temperature
· Humidity
· Wind speed
· Wind direction
· Airborne particle count
· Sunlight brightness
· UV levels
· GPS position
· VOC level

The system must:

· Store the collected data on non- volatile memory which can be externally read and cleared when connected to a computer via USB.
· Be battery powered so that it may continue monitoring even when the site is remote and unpowered.


This report was written to detail the design process. The report covers the initial research and comparison of existing DA systems, highlighting the main features and benefits of each, to detailing of the various stages in the design process.

At the end of the report there is a summary of the process and product, highlighting some areas where improvements could be made in the future development of the system.

























Data Acquisition Systems

Three types of instruments are commonly used for collecting and storing data:

· Real-time data acquisition system – Where the data recording devices are directly connected to a computer

· Chart recorder – The data is transmitted directly to a chart which requires specialist paper and pen

· Data Logger – Data is collected and stored autonomously for later retrieval and analysis

Data Logger

A data logger is an electronic device used to store data over time. It is used in conjunction with many data acquisition devices such as plug in analogue and digital sensors, and some wireless devices.

The data logger received and saves the data from these devices sampling the data at a predetermined frequency, from several thousand samples per second to just a few hundred a day, depending on the system under scrutiny.

Data loggers are used to collect information from a system to allow analysis of the functioning of that system to allow quality assurance monitoring or to make improvements to it. Applications range from remote monitoring of submerged heat pumps to flow rates in fluid delivery pipelines to engine temperature and RPM monitoring.
































Weather and Air Quality Monitoring and Logging Systems

Weather and air quality monitoring is no longer an amateur enthusiast’s hobby. With climate change pushing the environment into the spotlight and more adverse weather conditions being experienced globally, many countries have introduced much stricter environmental regulations. For these regulations to be applied, accurate monitoring and testing regimes must be in place. This has led to the development of technology designed to analyse the atmosphere and air we breathe for particulates such as soot and pollen to specific Volatile Organic Compounds (VOC’s) such as solvents or vehicle exhaust.

This technology has been made available to interested parties outside of government and professional bodies. It is being widely used in agriculture for weather forecasting to aid in crop control. Industry requirements for air quality and pollution control are met with wind speed and direction information to ascertain the distance of travel of any emissions, as well as the composition of those emissions.

There is a large range of weather and air quality monitoring equipment available, the only constrain seemingly being budget. Most systems use a range of sensors to provide a direct measurement of certain parameters, e.g. anemometer for wind speed, thermometers for temperature. There are parameters that can be derived from the information provided form these sensors such as potential evaporation, or the drying power of the air, combining information from temperature, wind speed, humidity, and radiation levels.

In summary, the more sensors a system has the greater number of direct and derived parameters are available the greater measures provided. Weather and air quality monitoring is crucial in defining the present climate but by providing the data to environmental modelling enables us to predict future changes in climate and its effect on our environment.

Davis Vantage Pro Plus 2

[image: ]

This is a professional weather station which displays and records barometric pressure, temperature, humidity, rain fall and wind with the option of adding additional sensors such as solar radiation and UV sensors via its integrated sensor suite. The anemometer can be located remotely up to 10 metres from the station.

Kestrel 5500

[image: ]

The Kestrel 5500 is a handheld mini weather station. As well as an onboard display it also has Bluetooth functionality to link to smartphones. It measures Barometric pressure, wind speed, temperature, compass direction. It records up to 1200 data points in the onboard data logger.




Zata ZAQ 38G Air Quality Monitor

[image: ]

Although primarily an air quality monitor, this system also measures many of the weather parameters of a weather station. The air quality sensors utilising modern laser optical and electrochemical technology provide accurate measurements for continuous output monitoring.

MetPak Pro

[image: ]

The MetPak Pro combines three internal sensors with an internal PCB allowing for the addition of further industry standard parameters. Four additional inputs, including 2 analogue, allow connection of a rain gauge and temperature probe.

Table 1 - Examples of Commercially Available Weather and Air Quality Monitors
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Determination of Data to be Acquired and Range and Frequency of Measurement 

To design an effective data acquisition system, it must be determined what parameters are to be measured, how often and over what range. Each parameter was taken in turn and as the range and frequency of measurement were inexorably linked, they were determined by requirement. In this case the data to be acquired had already been specified and is listed below:

· Temperature
· Humidity
· Wind Speed
· Wind Direction
· Airborne particles
· Sunlight brightness
· UV Levels
· GPS Positioning
· VOC Levels



1) Temperature

Three methods of measuring temperature were considered:

· Thermistor
· Resistance Temperature Detector (RTD)
· Thermocouple
· Infra-Red

Thermistor

A thermistor is constructed of a material with a known resistance. As the temperature increases the resistance will increase (Negative temperature coefficient), thus changing the voltage applied across the device. This change in voltage is proportional to the change in temperature and can be used as an input to a measuring device. 

Resistive Temperature Detector (RTD)

An RTD consists of a temperature sensing element (Usually Platinum) and insulated copper wires. An electrical current is passed through and when exposed to changes in temperature the electrical resistance of the sensing element changes proportionally. This change in resistance value can be used to vary a voltage proportional to the temperature change. 

Thermocouple

A thermocouple comprises of two dissimilar metal wires joined at one end. When the junction of the two metals is heated or cooled a voltage is produced which is proportional to the change in temperature. This voltage can be calibrated and used as an input to a measuring device.

Infra-Red

IR Thermometers use a lens to fucus reflected IR light from the device onto a detector called a thermopile. The amount of IR light is absorbed and converted to heat. A voltage output is produced proportional to the absorbed energy and displayed as temperature.



Table 2 - Methods of Measuring Temperature showing Advantages and Disadvantages
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Range and Frequency of Measurement

Temperature extremes in the UK range from -15.9°C to +38.7°C. The measurement range selected for the system is -20 to + 40°C giving a range of 60°C.

As the rate of change of temperature is considered as slow then the resolution from the temperature sensor is selected as 1/30 sec. This would also provide resolution enough to capture temperature variations due to changes in cloud cover or wind speed not countered by physical protection of the sensor.

Accuracy and stability are essential; therefore, the selected method of temperature measurement was by Resistive temperature detection (RTD).











Table 2 - Types of Resistive Temperature Detectors
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Selection:	Jumo Delos T RTD platinum resistance thermometer.

Platinum PT100 2 wire analogue (0 to 10 VDC) output over a 60°C range read 1/30 seconds. This allows an 8-bit counter to be used.


2) Humidity

Three methods of measuring humidity are:
· Wet and dry bulb psychrometer
· Capacitive
· Dual output
Wet and Dry Psychrometer
The amount of cooling generated by the evaporation of water from a moist surface into an air stream is dependent on the relative humidity and temperature of the air. Two thermometers are used, one to measure the air temperature and the other kept moist by a trailing wick. The temperature difference between the two thermometers is measured and used to calculate the relative humidity of the air.

Capacitive

A capacitive sensor containing a hygroscopic plastic. This changes its capacitance as it absorbs moisture from the air.

Dual Output

Uses both technologies in one housing to provide measurement of both temperature and humidity.


Table 3 - Methods of Measuring Humidity showing Advantages and Disadvantages

	Type
	Image
	Advantages
	Disadvantages

	

Wet and Dry
Bulb Psychrometer


	[image: A picture containing indoor
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	Superior measurement accuracy
	Requires maintenance

	

Capacitive

	[image: ]
	Maintenance free


	Susceptible to contamination and drift over time

	
Dual Output Temp & Humidity
	[image: ]
	Measures both temperature and humidity

Compact



 
	More expensive






Table 4 - Capacitive Humidity Sensors
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Range and Frequency of Measurement

Humidity (%RH) is a measurement of the amount of moisture in the air relative to the amount required to reach saturation, at that temperature. The UK climate has an average relative humidity range of low 60’s (%) to mid-90’s (%).

Thus, it was concluded that the humidity to be measured would be between 60% to 100% giving a range of 40%. This range would allow an 8-bit counter to be employed.

As the rate of change of relative humidity is gradual it was decided on a resolution of 1/30s.

Selection:	Capacitive HM1520LF 	Analogue 	3 wire 	8 bits 	1/30 sec

Output is ratio-metric of Vin:  Vout = Vs(5.12RH+197) in mV where Vs = 5VDC

@ 60% humidity:  Vout = 5(5.12 (60) +197) = 2521mV

@ 100% humidity:  Vout = 5(5.12 (100) +197) = 3545mV

Therefore, the range 60% to 100% is 2.521VDC to 3.545VDC


3) Wind Speed and Direction

Methods of measuring wind speed and direction. 

· Cup anemometer
· Sonic anemometer
· Windsock
· Wind vane


Table – 5 Methods of Measuring Wind Speed & Direction showing Advantages and Disadvantages

	Type
	Image
	Advantages
	Disadvantages

	

Cup Anemometer
	[image: ]
	Accurate
Multi output
Low cost
	Requires calibration
Susceptible to wear

	

Ultrasonic Anemometer
	[image: ]
	No moving parts
Multi output
	Susceptible to distortion of wind flow from structure

	
Windsock
	[image: ]
	Carbon neutral
	Visual output only 

Inaccurate at slow windspeeds

	


Wind Vane
	[image: ]
	Accurate






	Requires calibration
Susceptible to wear



Wind speed and direction can be measured by an integrated sensor known as an anemometer. Various types include cup, sonic, laser doppler, ultrasonic and windmill. A wind vane, a thin sheet of material mounted vertically on an arm mounted on a bearing is usually incorporated into the anemometer to provide wind direction and to rotate the anemometer into wind for measurement accuracy.
















Table 6 - Ultrasonic Anemometer
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Range and Frequency of Measurement

Average wind speeds in the UK over the last 2 decades have remained stable at 8.2K knots. The extreme range is 150.3 knots (Cairngorm Summit, 1986).

Wind speed can change quickly so the resolution would need to be 50ms over a range of 0 to 50m/s (97 knots).

Wind direction would be read at the same resolution. 

Wind speed res: 0 – 50 m/s at 50ms reading up to 50 counts per reading

Wind direction res: 0 – 359.9 in 1 degree at 50ms over reading up to 360 counts per reading

Thus a 10-bit counter would be required.

Selection:  The BGT-CF2 Ultrasonic anemometer





















Airborne Particle Measurement

Methods for Measuring Airborne Particulates:

· Electrical Aerosol Spectrometry (EAS)
· Laser Diode technology
· Optical Infra-red

EAS

EAS uses the technique of charging charging of the particles and then using an electrometer detector to detect the size of charge and thus number and composition of the particles.

Laser Diode

Laser light generated from the laser diode is focussed across a detection area. An air sample is directed across the detection area and the laser light is scattered by the particulates in the air. The scattered light is detected by a photodetector and converted to an electrical pulse. His pulse is proportional to the extent of scattering of the laser light and hence to the concentration of particulates in the sampled air.

Optical

As above for laser diode but IR/LED light is used rather than laser.


Table 7 - Methods of Measuring Airborne Particle Count showing Advantages and Disadvantages

	Type
	Image
	Advantages
	Disadvantages

	

Electrical Aerosol Spectrometer



	[image: ]
	Accurate
Wide range of measurement
	Expensive
Large and cumbersome


	

Laser Diode

	[image: ]
	Accurate

	Expensive
Large and cumbersome


	


Optical



	[image: ]
	Cheap
Compact
	Low accuracy 








[bookmark: _Hlk58861133]Table 8 – Optical Particle Sensors

	Item Code
	Sharp GP2Y1010AUF10
	B5W – LD0101
	Pan SNGCJ-A5

	

Image
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	[image: ]

	Dimensions (mm)
	46 x 30mm
	50 x 40 mm
	37 x 37mm

	Min Detection size
	Not Specified
	0.5 um
	0.3um

	Connection
	S6B-ZR-SM4A 6 pin
	AMP 173977-5
	SM05B-GHS-B

	Power supply
	5VDC
	5VDC
	5VDC

	Consumption (I)
	20mA
	90mA
	100mA

	Particulate count 
	User defined
	0 – 500
	0 – 300 count

	Output
	3.4VDC Digital
	5VDC digital
	Digital, I2C, UART

	Ambient Op Temp
	-10 to +65°C
	0 to +45°C
	-10 to +60°C

	Unit Cost (£)
	£14.56
	£16.32
	£20.57



Selection:		Panasonic SNGCJ-A5 Resolution of 300 every 500ms 10 bit

Airborne particulate concentration can vary relatively quickly so a resolution of 1/500msec was chosen.



































Sunlight Brightness

Sunlight brightness, or solar irradiance is measured in W/m2. Methods of measuring solar irradiance are:

· Light Dependant Resistor (LDR)
· Photodiode
· Pyranometer

LDR

Light Dependant Resistors are sensitive to light. As they are exposed to the light, so photons are absorbed releasing electrons within the semiconductor material, allowing conductivity thus decreasing the resistance.

Photodiode

Photodiodes absorb photons from the light, producing an electrical current proportional to the intensity of the light.

Pyranometer

A thermopile pyranometer generates a small voltage (mV) proportional to the internal temperature differences between the thermopile coatings.

Table 9 - Methods of Measuring Sunlight Brightness showing Advantages and Disadvantages

	Type
	Image
	Advantages
	Disadvantages

	
Light Dependent Resistor (LDR)
	[image: ]
	Low cost
Easy to manufacture
passive
	Slow response
Requires circuitry

	

Photodiode



	[image: ]
	Small
Cheap
Low cost
	Requires circuitry

	
Pyranometer
	[image: ]
	Accurate

	Expensive
Narrow range (Visible spectrum)
















Table 10 - Pyranometers

	Item Code
	
	SLIB – M003
	WLAL 100- 2.5

	

Image
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	Dimensions (mm)
	N/P
	410 x 320mm
	240 x 275mm

	Measurement Range
	N/P
	0 to 1280W/m²
	0 to 1100 W/m²

	Connection
	RS485
	RJ11
	3 wire

	Power supply
	8 to 30VDC
	N/A
	5VDC

	Resolution
	<1.25W/m2
	1.25W/m2
	0.25W/m2

	Spectral Range
	285 to 3000m
	300 to 1100nm
	280 to 2800nm

	Output
	RS485 MODBUS
	Digital
	0 to 5VDC analogue

	Ambient Op Temp
	-40 to +80°C
	-40 to +67°C
	-40 to +55°C

	Unit Cost (£)
	POA
	£228.00
	£279.92



As the levels of luminance can vary greatly over short periods the resolution was selected to be read 1/0.5sec.

Selection: WLAL 100 with output range 0 – 4.4VDC at full sunshine (0 - 1100 W/m2) read 1/20msec. 12 bit




UV Levels

UV Radiation is measured in milliwatts per square centimetre (mW/cm2) which is energy received per square centimetre per second.

Methods for measuring UV are shown in table 11.

Table 11 - Methods of Measuring UV Levels showing Advantages and Disadvantages

	Type
	Image
	Advantages
	Disadvantages

	Broadband
Radiometer
	[image: A picture containing cup, coffee, indoor, desk
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	Wide UV Response
Accurate
Stable
	Requires calibration

	Spectrometer
	[image: ]
	Highly Accurate
	Requires calibration

	

Pyranometers
	[image: ]
	Accurate
	Narrow band



Table 12 – BB Radiometer Sensors

	Item Code
	OPSYTech RM22
	SciTech Digiprobe
	UV-Technic S/1

	

Image
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	Dimensions (mm)
	40 x 35mm
	54 x 21mm
	36 x 17mm

	Detection range
	230 – 400nm
	250 – 425nm
	250 – 410nm

	Connection
	RS232
	CAN/USB
	Specialist Connector

	Power supply
	3.3VDC
	4.5 – 20VDC
	4.5VDC

	Output
	0 – 3VDC
	Digital
	Digital

	Op Temp
	-40 to +40°C
	 - 40 to +85°C
	0 to +50°C

	Unit Cost (£)
	POA
	POA
	POA




Levels of UV can vary significantly over short time periods, so the resolution was selected as 1/20ms.

The broadband range of UV sensor is 230 to 400nm so a range of 170 8 bit

Selection: OPSYTech RM22 Broadband Radiometer.


GPS Position

GPS position is calculated by a GPS receiver from information transmitted from satellites in geo-stationary orbit. The time and satellite position data are de-coded and the position on the earths surface relative to the satellites is calculated.

Table 13 - GPS Receivers

	Item Code
	NV08 CSM
	Speed Studio 113020003
	ADA PA1010D

	

Image
	[image: ]
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	Dimensions (mm)
	20 x 26 x 13m
	40 x 20 x 13mm
	25 x 25mm

	Sensitivity
	-160dBm
	-160dBm
	-165dBm

	Acquisition time
	<25 s
	29s
	29s

	Accuracy
	<1.5m
	<5m
	3.5m

	Connection
	4 wire
	4 wire
	4 wire

	Power supply
	1.8 to 5.5VDC
	2.75 to 3.6VDC
	5VDC

	Output
	UART
	UART
	UART/I2C

	Op Temp
	-40 to +85°C
	-40 to +85°C
	N/P

	Unit Cost (£)
	£69.66
	£21.07
	£28.20




GPS position will be read once on start-up.

Selection: NV08 CSM module. Module is software driven.





























VOC Levels

Methods most widely used for measuring VOC levels are:

· Metal Oxide Semiconductor
· Photo Ionisation detection
· Chemiresistor

The principle of operation is that when most organic vapours burn, they produce positively charged ions. An electrode senses these ions, and an electrical current is produced which is proportional to the amount of ions present.


[image: Table
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Microcontroller Specification

Sin order to develop a specification for the microcontroller PIC it was necessary to summarise the signals from each sensor:

[image: A picture containing text, receipt, screenshot
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Microcontroller specification using MICROCHIP PIC parametric search tool:

The following parameters were input:

All 8 Bit PIC Microcontrollers:

USB						1 min
SPI						1 min				
UART						1 min
ADC Inputs					4 Analogue or greater
RAM						512 bytes min
Program memory				16Kb
Pin Count					23
Speed*						16MHz* or greater
Max ADC Resolution				12 bit

*As a PIC has quadrative architecture i.e. every instruction takes 4 clock cycles, each reading taking 20 instructions. From our specification for UV @ 20ms, to capture all sensor readings then a minimum of 16Mhz would be required.

From the search the following PIC was recommended:	PIC 18F2553





Proteus Design

Proteus design software was utilised to construct operational schematic diagrams for the system. Each section of the schematic is shown below. Alternative devices have been used in the design to simulate the output of the sensors. 

Temperature

[image: Diagram, schematic
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Fig1 Temperature Schematic

The analogue output of the temp sensor is simulated in the schematic with an LED controlled transistor used as a switch. The output of the sensor is 10V, so the signal requires conditioning before being applied to the microcontroller as 0V or 5V. This is achieved by potential divider R1 R2. The ratio of the potential divider is calculated by the formula VIN / VOUT. So 10V / 5V = 2.0 Therefore as R1 is 10K then we use 5K for R2 giving a ratio of 2.

As there is +10V from the sensor there is potential to allow this to pass through to the microcontroller should a fault or failure occur. To protect the microcontroller a clamp circuit is employed. (R5 C1 D1). C1 allows any noise on the output to be grounded and D1, a ZENER Diode set at 5.1V sets the upper limit for the output voltage.


























Humidity

[image: Diagram, schematic
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Fig2 Humidity Schematic



Wind Speed and Direction

[image: Diagram, schematic
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Fig 3 Wind Speed and Direction Schematic









Airborne Particles & GPS

[image: Diagram
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Fig 4 Airborne Particle & GPS Schematic


Sunlight Brightness

[image: Diagram, schematic

Description automatically generated]
 

Fig 5 Sunlight Brightness Schematic



UV Levels

[image: Diagram, schematic
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Fig 6 UV Levels Schematic

VOC Levels

[image: Diagram, schematic
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Fig 7 VOC Levels Schematic











Microcontrollers and Other Devices

[image: Diagram, schematic
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Fig 8 PIC and other devices


The microcontroller is of type 18F25K50 the connections shown in Fig 6 are in accordance with our specification as designed.

USB – to facilitate connection to external interface

SD Card – Allows data to be written to secure removable memory for further analysis

SPI Terminal – Allows an external terminal to be connected for direct access to the microprocessor for de-bugging

Voltage Regulator – Provides a clean stable input to the PIC.

Start Button and LED – Allows initiation of the data acquisition cycle and provides a positive indication of operation.





Full Proteus Design

[image: Diagram, schematic
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Fig 9 Full Proteus Operational Schematic

Fig 10 Easy PC Schematic

[image: ]

Fig 11 Easy PC 3D View (Top)

[image: A picture containing text, electronics, circuit

Description automatically generated]




Fig 10 Easy PC 3D View (Bottom)
























Battery

To determine the required power supply for the system the current consumption of the devices must be established.




The batteries chosen are 2 x  ENIX Energies 6-CNFJ-7.2 Rechargeable Lead Acid Battery - 12V, 7.2Ah

[image: A close up of electronics
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Fig 12 ENIX Energies 7.2 AH 12VDC Battery












Containment

From the task and the specification, the requirements for the containment is as follows:

Robust – It must be able to withstand the forces produced by the natural elements whilst under monitoring conditions. It must stand up to impact should the system restraints fail, and the containment become dislocated. Should also be able to withstand minor impact and wear due to transportation to site and everyday use.

It must contain cushioning foam or other suspension material to mount and restrain the internal components and protect them from shock and vibration.

Environmental protection – The structure must protect against direct sunlight, water, wind, and foreign objects. The internal equipment must be easily accessible for data retrieval. 

Controlled ingress of required elements to specific sensors is required so a Stevenson screen is selected to allow for this.

Lightweight and Portable – The container must be suitable for use by 2 persons and allow for easy carriage, installation, and removal.




Stevenson Screens

Table Stevenson Screens

	Item Code
	M11 Standard
	Mini Poly
	ClimeMet CM1668

	

Image
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	Dimensions (mm)
	435 x 250 x 445mm
	185 x 138 x 340mm
	335 x 220 x 95mm

	Weight
	14Kg
	7.2Kg
	<4Kg

	Material
	Wood
	Polycarbonate
	Wood

	Stand
	Optional
	Post
	None

	Unit Cost (£)
	£785
	£375.00
	£89.95




The Mini Poly Stevenson Screen was selected to house the temperature and humidity detectors as it shields the instruments form precipitation and direct radiation whilst allowing free circulation of air.

Casing

Casings

	Item Code
	MAX 505-S
	Peli-Storm iM2370
	RS Pro WP

	

Image
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	Dimensions (mm)
	555 x 428 x 211mm
	462 x 307 x 132mm
	200 x 515 x 415mm

	Weight
	5.22Kg
	3.27Kg
	4.3Kg

	Material
	Polypropolene
	HPx Resin
	Polypropolene

	Protection
	IP67
	Watertight
	Watertight

	Unit Cost (£)
	£56.52
	£257.80
	£294.84




Build Cost

Table X shows the estimated cost of components and containment required for build. The cost of labour is not included.

[image: A picture containing text, receipt
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Summary and Suggested Improvements

Utilise combined/dual output sensors e.g., temperature and humidity sensor. This would save on space in the system housing on the PCB cost and hardware development thus reducing overall costs.

Source off the shelf sensors with compatible connectors or leads to develop a more “Plug and Play” system. This would cut time and cost in the sense that less electronic manufacture would be involved.
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Construction Tubular Solderable SIP Probe
Connection 3 wire 3 Pin S 3 wire
Power supply 10VDC 5VDC 2410 55VDC
Tconsumption ImA max 500uA 0.55mA
RH op range 0-100% RH 0-75% RH 0-100% RH
Resolution 04% RH +173 5% RH 4.5% RH
Output Ratio metric to Vin in{0 1652 to 0.7952) Digital
Op Temp ~40 10 +60°C 4010 +85°C W10 +123°C
Unit cost £70.80 £1973 £2219
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Ttem Code

Lambrecht U Pro

Image

Dimensions (mm) 99 x 149mm
Construction Aluminium
Connection RS232IRS485
Power supply 24VDC

Current Consumption 35mA

Range 0 to 75ms & 359.9°
Output 0105V and 0 1o 10V
Ambient Op Temp ~4010 +70°C

Degree of protection 1P67

Unit Cost (£) £2156.28

Davis Sonic 6415
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Table 14 - Methods of Measuring VOC Levels showing Advantages and Disadvantages

Type Tmage Advantages Disadvantages
— Fiigh sensitivity Reduced sensitivity
Metal Oxide o Fast response with narrow band

Semiconductor

Photo lonisation Broadband Expensive
detection Not selective
Small Requires circultry
Cheap
Chemiresistor
Table 15— PID VOC Detectors
Ttom Code AeroQualPID Eco Sensors E21 TVOC 2
Image ‘
Dimensions (mm) 20 x 45mm 720 x 180 x 90mm 172 88mm
Sensitivit 0.1ppm 50ppm (Alarm) NP
Range 0—2000ppm 0—500ppm 0—100ppm
Accuracy <202ppm + 10% NP 0%
Connection Bespoke to meter 3 wire Zwire
Power suppl} 45VDC 12VDC 510 28VDC
Output Digital 02 Digital Analoguel 1S
Op Temp 0-40°C 0-40°C 0-55C
Unit Cost (£ POA £30272 PAOA
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Sensor Signals Resolution | Counts/30 Sec | Size (bytes)
Temperature | 1 x Analogue 17305 1 2
Humidity |1 x Analogue 17308 1 2
Wind speed & | 2 x Digital 50ms 3000 5000
Direction
Airborne UART 500ms 20 200
Particulates
Sunlight |1 x Analogue 20ms 7500 7500
UVlevels | 1 xAnalogue 20ms 1500 1500
GPS Position UART T on startup 1 2
VOC levels Tx Digital 500ms 60 120
Total bytes for 1 Record (30 sec 9366
Total bytes for 336 HIR test cycle: (9366 x 2 x 60 x 336) = | 377637120

From the above table and the initial brief, the required pin count for the PIC is as follows:

Type Descriptor Pins
Digtal Input Digital 110 3
Digtal Input Start Button 1
Analogue Input Analogue /0 7
UART UART Bus connection 2
USB To allow interface connection 3
SPI Serial Peripheral Interface (SD Card) 3
RS237 Faciltate debugging peripheral 2
Digtal Tell Indicate operation 1
Power and Ground Power supp 1

Total pin requirement |23





image39.PNG
Temperature

v

i

R

<ot





image40.PNG
Humidity

RV2

—

Rt

>

RS

-1





image41.PNG
Wind Speed Wind Direction





image42.PNG
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Suspansion Sensors
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Description Ttem code DofG]Qy [ Gost Total
WMicrocontroller PIC 18F2553 EA | 1 £456 £455
RTD JUMO Delos T | EA | 1 F27354 |  £a7354
Ultrasonic Anemometer BGT-CF2 EA | 1 45667 | £45667
Pyranometer WIAL100-25 | EA | 1 £27992 | £27992
Fumidity detector HMT520LF EA | 1 £70.80 £70.80
PID VOC Eco Sensors 21 EA | 1 B2 £3072
GPS Rx V03 CSM EA | 1 £69.66 £69.66
BB Radiometer OPSYTechRM22 | EA | 1 | £30.00 (esl) £30.00
Battery
Containment (Case) Max 506 5 EA | 1 £5562 £5562
(Screen) Mini Pol EA | 1 £375.00 | £37500
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