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EWB Monitor installation

The installation consists of the EWB Monitor enclosure which contains the EWB Monitor control 
unit and battery. From the enclosure there is a cable to a solar cell panel and to a water flow 
sensor and an air temperature sensor. Some installations also has a cable to an external 
mobile internet- or satellite antenna.

Air temperature sensor



EWB Monitor schematics
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Installing the EWB Monitor enclosure

The enclosure contains the EWB Monitor 
control unit and the battery. The solar panel, 
the water flow sensor, and optionally 
antennas, temperature sensor and a local 
displat are connected to the controller 
board.

The enclosure is 25x25x15 cm. It should be 
protected from direct rain and sun. If 
possible install it indoor, or make a roof 
above it.

The enclosure has a hole inside at each 
corner. For mounting on concrete walls 
please use 8x50 mm rawlplugs and screws. 



Installing the solar cell panel

A 10 Watt solar cell panel is used to charge the EWB 
Monitor battery.

The panel should be installed in a place not easily 
reachable to protect against theft. The cable to the EWB 
monitor enclosure should be maximum 10 m.

In Sierra Leone the panel should ideally face South with 
an angle of about 10-15 degrees downward (enough for 
water to run off).



Connecting the solar cell panel cable

The Solar cell panel cable is connected to the solar 
cell charge controller via the two rightmost terminals 
as shown in the picture.

The leftmost brown wire is the positive (+) voltage 
from the solar cell panel, the blue wire is negative (-) 
voltage.



Water flow sensor

The  water flow sensor is most often inserted in the pipe 
between the underground pump and the water tank. This way 
the flow meter can measure not only the consumption but also 
how often the pump runs and how many liters/minute it pumps.

It will not provide accurate daily data on water consumption 
because the water tank acts as a buffer, but averaged over a 
few days it will be quite accurate.

The length of the flow meter is about 12 cm and the pipe 
threading is 1”

The cable to the EWB Monitor enclosure should have a 
maximum length of 5 meter.

The sensor part (black plast and cable) should be sealed using 
self-amalgating tape and the water flow sensor should to the 
extent possible be protected from direct sun and rain.



Water flow sensor

Connect the Grundfos VFS water flow sensor to the EWB 
monitor controller board like this:

Terminal  Water flow sensor wire
Q Brown 5 Volt
P Green GND
O no connection
N White Flow sensor
M Yellow Water temperature sensor



Temperature sensor

The temperature sensor is weather proof, 
however to provide accurate measurements it 
should be installed outside in a well ventilated 
place where the tip of the sensor is never 
exposed to direct sunlight or rain drops.

The cable length is typically 1.5 m. It can be 
shortened or extended up to about 3 m if needed. 

The part of the cable that is exposed to the Sun 
should be protected by flex pipe.



Temperature sensor – connect to controller

Please make sure that the battery and the solar cell panel 
are disconnected from the EWB Monitor before installing 
the temperature sensor.

Please connect the temperature sensor to the following 
terminals:

Terminal Temperature sensor wire
L Red 5 Volt
K Black GND
J Blue or Yellow Data



Connecting the GSM antenna cable

In areas with good GSM coverage the GSM antenna 
will be installed on top of the enclosure. If the coverage 
is less good the GSM antennas should be installed 
outside as high as possible.

The antenna cable should be connected to the modem 
as shown in the image. Please be gentle with the 
connector.

The SIM card is installed under the Printed Circuit 
Board. Normally the SIM card should not be removed 
but if needed, just press gently upwards on the edge of 
the SIM card, it will then click an be ejected by a small 
spring load.
 



Testing the installation
The Power On Self Test (POST) is conducted after a power 
cycle:

15 seconds after boot the EWB-Monitor performs POST,
then reports status via beeps:

1) Long beep
2) One or more count of short beeps according to the list 

below. Each count of beeps representing one of the states 
below, is terminated with a small break.

3) Long beep

The EWB-Monitor then attempts to send a message using 
the satellite or GSM link. After maximum 6 minutes it again 
reports via beeps. 0 short beeps means ok, 9 short beeps 
means unsuccessful transmission:

4) Long beep
5) Either 0 short beeps (ok) or count of 9 short beeps (link 

error)
6) Long beep

ERROR TYPE BEEPS
RESET POWER ON 1
RESET FORCED 2
RESET ERROR 3
BATTERY ERROR 4
FLOW SENSOR ERROR 5
FLOW IS ACTIVE 6
TEMPERATURE ERROR 7
GSM MODEM ERROR 9



Installation materials
Enclosure 
1 pcs. EWB Monitor enclosure
1 pcs. EWB Monitor enclosure key
4 pcs. rawlplug 8x50mm
4 pcs. concrete screw 6x70mm galvanized
4 pcs. washers 6.4 mm
1 pcs. EWB-DK & SDU stickers

Solar power
1 pcs. solar cell panel 12V 10W
2 pcs. solar cell panel bracket
1 pcs. 10m power cable (2x0.75 mm2) 
4 pcs. machine screws 16x6mm (bracket)
4 pcs. washers 6.4 mm (bracket)
4 pcs. locking nuts 6mm (bracket)
4 pcs. rawlplug 8x50mm (panel)
4 pcs. concrete screw 6x70mm galvanized (panel)

Flow meter
1 pcs. Grundfos VFS 5-100 flow sensor
1 pcs. VFS cable
1 pcs. extension cable (optional)
1 pcs. weather protection (optional)

Temperature sensor
1 pcs. DS18B20 temperature sensor
1 pcs. Stevenson screen (optional)
2 pcs. rawlplug 6x30mm
2 pcs. concrete screw 4.5x45mm galvanized

General cable installation
1 pcs. 10m flex pipe 16mm
10 pcs. bracket 16mm galvanized (flex pipe) 
10 pcs. bracket 5mm galvanized (thin cable)
20 pcs. rawlplug 6x30mm
20 pcs. concrete screw 4.5x45mm galvanized



Installation materials #2
Mobile GSM modem (option)

If pre-installed on top of the EWB Monitor enclosure:
    1 pcs. GSM antenna with 0.5m cable

If installed outside for better coverage:
    1 pcs. GSM antenna bracket
    2 pcs. rawlplug 8x50mm
    2 pcs. concrete screw 6x70mm galvanized

Iridium satellite modem (option)

1 pcs. Iridium antenna
1 pcs. Antenna tube, bracket and screw
3m antenna cable
10m flex pipe 16mm
4 pcs. flex pipe bracket, screw, 6mm rawlplug 



Installation tools
Climbing tools
Needed if the solar panel is installed at height
1 pcs. ladder
1 pcs. climbing rope and harness

Screwing
1 pcs. bit screwdriver handle
2 pcs. torx 10 bit (base plate screws if needed)
2 pcs. torx 20 and 25 bits (mounting enclosure, 
solar panel, cables)
1 pcs. spanner 10mm (solar panel brackets)
1 pcs. hex key 5mm (solar panel brackets)

 

Cable work
1 pcs. Wire cutter
1 pcs. Needlenose plier 
1 pcs. Pull spring
1 pcs. Flat head screwdriver for wire terminals 

Power tools for concrete drilling and for screwing
1 pcs. SDS drill hammer (battery charged)
1 pcs. SDS 12mm concrete drill bit 40cm (for through hole cable)
1 pcs. SDS 16mm concrete drill bit 20cm (for flex cable)
1 pcs. SDS 8 mm concrete drill bit 8cm (for rawlplugs)
1 pcs. SDS 6 mm concrete drill bit 6cm (for rawlplugs)
1 pcs. Makita drill (battery charged)
1 pcs. Bit adaptor for torx bits

Test
1 pcs. Multimeter (only needed if problems arise)



General inquiries concerning EWB Monitor such as collaboration, operation, funding, 
media etc. should be directed to:

Engineers Without Borders Denmark (EWB-DK)
Kalvebod Brygge 31, 1560 Copenhagen K
Phone: +45 7027 4006
info@iug.dk https://iug.dk

Inquiries concerning EWB Monitor technology & research should be directed to:

University of Southern Denmark (SDU)
Campusvej 55, 5230 Odense M
Associate Professor Kjeld Jensen, TEK-MMMI
Phone: +45 4280 2580
kjen@sdu.dk https://sdu.dk

Contact information
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