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Introduction
This manual explains how to install and operate the EB700++ device for real-time monitoring of environmental parameters using GPS/GPRS technology.
1. EB700++

EB700++ (EkoBUS700++) device enables measurement of  air pollution and atmospheric conditions at the location of the vehicle determined by built-in GPS module. Also it could be located on every fixed/indoor/outdoor location for monitoring local environment parameters. 
The collected   measurements are transferred to the back-end server via GPRS where they are stored and further processed. 
The main monitoring environmental parameters are  CO, CO2, NO, NO2, SO2, O3, air pressure, temperature, humidity, with ability to extend the monitored parameters per specific requirements. 
There is a possibility to connect external devices and additional sensors via USB or RS232 communication port. Dylos DC 1700 device for Particulate Matter measurements is integrated with EB700++, so measurements obtained from Dylos DC 1700  are sending via EB700++ device to the back-end server.
2. EB700++ Environmental Monitoring Parameters
EB700 ++ has the following sensors:

· The sensor to measure atmospheric pressure: 
· MPX4115 (15 - 115 kPa)
· The sensor for measuring temperature and humidity:
· SHT71(-40°C – 123°C, 0-100%)
· Sensors to measure concentration of gases in air. Gas sensors are Alphasense D4/B4 family electrochemical types and IRC-A1 for CO2 (Infrared) : 
· CO2 (0-5000ppm)
· O3 (0-2ppm)
· NO-D4  (0-100ppm) / NO-B4 (0-20ppm)
· NO2-D4  (0-20ppm) /  NO2-B4 (0-20ppm)
· SO2-D4 (0-20ppm) / SO2-B4 (0-20ppm)
· CO-D4  (0-1000ppm) / CO-B4(0-50ppm)
· Dylos DC 1700 is integrated with EB70++.  A true Laser Particle Counter with 2 size ranges (>0.5 & >2.5 microns) - small (bacteria, mold, etc) large (pollen, etc.).
For NO, NO2, SO2 and CO gases, sensors from Alphasense B4 and D4 series could be chosen. B4 series sensors are for air quality monitoring in urban, rural and indoor, while D4 are industrial sensors. Beware that the D4 are not for air quality, their small size makes them suited for small gas detectors for industrial safety, not air quality. Also B4 and D4 sensors are not mutually replicable, so depends on the purpose sensor board is designed for B4 or D4 sensors. For the Citisense project purpose B4 sensors are deployed. In the first phase of the project SO2 sensors are not included. 
3. EB700++ General Characteristics

EB700++ has the following characteristics:
· Robust industrial housing, depends on indoor or outdoor usage

· Simple installation

· Wireless communication

· Low cost

· It is  possible to use/add USB port or RS232 port for communications
· Waterproof packaging for outdoor installment 
· Weight approx. 500gr EB700++ and 550gr Dylos DC 1700  
· Ambient temp. range: -30 to +50 °C

· Supply voltage range: 
· For auto industry 8-28V DC
· For fixed/indoor/outdoor locations 12V DC
· Dylos DC 1700  is battery powered and provides its own adapter for 220 V
· Power consumption max 10W

· Dimensions: Dylos DC 1700  180 x 115 x 75mm 

· Dimensions EB700++:

· Indoor: 105x145x30mm + sensors board 80x100mm
· Outdoor without Dylos DC 1700 : 200x130x75 mm

· Outdoor with Dylos DC 1700:  315x205x100mm
3.1. GSM/GPS FEATURES (Telit GE 864/GPS)      
· Quad band EGSM 850/900/1800/1900 MHz        

· GPRS class 10

· SMA (f) external GSM antenna connector 

· SMA (f) external GPRS antenna connector                         

· High sensitivity A-GPS receiver,  Accuracy < 2.5m  

· SIM Card Holder

· External Dual GSM GPS antenna with 2m cable
3.2. Basic Operation and features within the ekoBUS700++ :

· Centralized data storage for coordinates and sensors data
· Data processing of the sensors data
· Application server is used for visualization, administration and scheduling
· Web application (portal), possible use on mobile devices as well
· Customized for CITI-SENSE pilot 
· Shows real-time, and historical values
· Measurements could be retrieved for the desired defined period  in the past
· Visualization is  done using third-party widgets
· Highly customisable, can be modified to suit use-case or specific requirements 
· Data tables and graphs
· Secure data storage
· Available at http://citisense.dunavnet.eu 
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3.2.1. Access to data from database
After choosing desired device from the list, for example Vinca 3 (http://citisense.dunavnet.eu/index.php?id=7)

You can see realtime values of measurements. In “red” rectangle you can the last measurement time, below are GPS data, and realtime values are presented on “manometers”. 
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To obtain historical data please choose “blue” rectangle on the figure 24h. After that you will get the following screen:
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Please select the tab marked with red color on the figure. And you will obtain the following screen:
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Where you can choose desired time interval (upper icon is FROM, below icon is TO), and by typing “Generate CSV” tab you will get all data related to measurements in CSV file, i.e. time when measurements are done, GPS location, and sensors RAW data for all sensors. After calibration , “calibration curve” will be put on the server, so after that also calibrated measurements  will be in the file.
3.3. General recommendations

Generally EB700++ should be protected from strong direct sunlight since it could increase temperature in the box, and influence gas measurements. When not in use the EB700++ should be kept in a clean, dry and warm environment, such as an office. It should be stored on its base which helps prolong the life of the sensors. EB700++ can be wiped clean using a damp non-fibrous cloth.  Do not use solvents or any other chemical cleaners as they may damage the finish and adversely affect the gas readings.
3.4. Calibration

The sensors integrated into the EB700++ are not calibrated during manufacture and it is necessary to perform calibration. It is recommended to collocate device on the public measurement points with calibrated reference equipment. After calibration obtained calibration curves should be loaded in the server and applied on the measured results.

3.5. Service 
EB700++ will last for many years but should be regularly serviced to ensure correct operation and accurate readings. The manufacturer recommends replacement of all sensors every 2 years. Calibration curves should be checked periodically. 

3.5.1. User servicable parts:

Only parts supplied by DunavNET or its authorized distributors can be fitted into this equipment. The following parts are user-replaceable and can be purchased from your local distributor (Please contact them for further information):

· NO sensor
· NO2 sensor

· CO sensor

· CO2 sensor

· SO2 sensor

· O3 sensor

· Atmospheric pressure sensor
· The sensor for measuring temperature and humidity
· Antenna

· SIM card

For further information please contact DunavNET technical support by emailing:  info@dunavnet.eu
4.Installation
Each installation is different depending on the site and method of mounting. 

DunavNET delivers:

· EB700++ device with DC Power adapter 220V/12V, 
· Dylos DC1700 power adapter
· Dual GPS/GPRS antenna
· Appropriate PVC box
As mentioned EB700++ could be used for indoor and outdoor measurements. So, there are a few versions of device packaging and mounting.

4.1.Indoor installation
For the indoor usage EB700++ is in the aluminum casing box. Dimensions are 105x30x145mm plus board with sensors 80x100mm. Sensors board could be installed as an extension of EB700++, or connected via flat cable. Dylos DC 1700 could be connected via RS232 port.
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4.2.Outdoor installation
For the outdoor installation PVC box dimensions are 200x130x75 mm. In this case EB700++ is mounted in the PVC waterproof box, with two pipes for air circulation. 
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4.3.Outdoors instalation with Dylos DC1700
Finally for the outdoor installation with Dylos DC 1700 inside PVC waterproof box dimensions 315x205x100mm is used. There are two side pipes for air circulation, and on the bottom one more whole for air circulation for Dylos DC 1700.
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4.4.Installation requirements
Please consider the following requirements for all potential installation sites:- 
· Weight of EB700++ 

· without Dylos DC1700 about 0.5kg

· with Dylos DC1700 about 1.05kg

· good GPRS coverage

· good GPS coverage (this is critical for indoor installations where antenna should be put close to the window)
· Safety of the public

· Security (the EB700++ is not designed to be vandal proof)

· Environmental conditions:- 
· Temperature (-30 to +50 °C)

· Free access to ambient air 

· Away from potential sources of contamination

4.5.Basic recommendations for installation and use
For all type of instalations, EB700++ is already prearanged, so it is only neccessary to connect device on power supply, and to connect antenna to the appropriate GPS and GPRS connectors (antenna is dual antenna for both GPS and GPRS communication).
· SIM card should be put on in the SIM card holder. Depends on the chosen network provider, you should provide DunavNET details about username, password and APN (Access Point Name) of the provider, so that we can prepare configuration file for EB700++ with these specific settings. Please put SIM card in the device, while it is not connected on thepower supply.
· EB700++ should be connected to 12V, or to 220V via DC adapter 220V/12V. Dylos should be connected to 220V with its own power adapter.
· Led lamp will be ON.
· It could take a few minutes before EB700++ obatined GPS signal and make GPRS connection with server.
· EB700++ will automatically register on the data server.
· Check if the webserver is receiving data (GPS and sensors measurements) from EB700++: http://citisense.dunavnet.eu
· Usually it takes about 15 minutes for sensors to stabilize their measuremnets, and to start to provide reliable data.
· Data can be viewed in tabular or graphical formats.

For additional technical assistants please contact:  info@dunavnet.eu
5.Installation FAQ
· The SIM card is locked with a PIN code. 

· EB700++  doesn’t accept SIM cards which have been configured to include a PIN code.Talk to your service provider. 

· EB700++  can’t attach to the network.

· Try to change the aerial orientation or the device location because of bad GPRS coverage 

· EB700++  can’t get GPS signal.

· Try to change the aerial orientation or the device location because of bad GPS coverage. If device is in inside area put antenna close to the window. 

· EB700++  can’t connect to the APN - talk to your service provider. 
· The engineer may need to manually enter the correct APN settings via the serial link 

· Any unexpected error. 

· Please contact DunavNET technical support

· Can’t connect to the server.
·  The server could be offline or the IP and port are not set correctly in the EB700++. The engineer may need to manually enter the correct settings via the serial link. 
· Response error – EB700++ received data from the server, but the format of the response is not correct. 
· Please contact DunavNET technical support

6. Changing  a sensor

After replacing sensor new calibration should be done, and appropriate calibration curves should be updated on server.

· Disconnect EB700++ from the power.

· Locate and carefully remove the required sensor from its socket. It pulls

straight out but may require a gentle wiggle.
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· Carefully insert the new sensor in position taking care not to damage the
sensitive gas interface membrane on its surface

· Connect EB700++ to the power 

· Check the web server is receiving data from the EB700++ 
7.Changing (Inserting) a SIM card

If the SIM card is from the same network operator and the same type of subscription then procedure is the following:

· Disconnect EB700++ from the power supply

· Remove EB700++ from the PVC box

· Open aluminum box with  screwdriver from the front side (where antenna connectors are located)
· Locate and carefully remove the SIM from its carrier (on the left-hand on the figure)
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· Carefully insert the new SIM in the carrier and lock into position, taking care not to damage the contacts
· Close aluminum box.

· Connect EB700++ to the power 

· Check the web server is receiving data from the EB700++ 
In the case that network operator is different,  or subscription type is different, then EB700++ should be updated with the new SIM card details (APN, username, password).
