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Progect Det&‘éé

environmental monitor
A handheld, battery powered,

sensor array unit for
environmental monitoring
focused mostly on alr quality
using a global infrastructure.

created by radumotisan  « 5 months ago

Note: for a shorter version see Docs: Project Summary
Intreduction

Last year | put my spare time to some reaily good use: |

designed my first hardware product from scratch, and after

ol otoLypmg and fixing software and hardware bugs it moved
o production. This is how uRADMonitor was born, the first

automated global radiation monitoring system, materialising in

a short term a very ambitious goail

The efforts have been recognised, and uRADMonitor went into
semifinals in the HackADay.io 2014 competition. | didn't
conquer the space, but did a good job at ground evef,

spreading the network across several continents.

Now, the stakes are high: build something that matters! | like

viedge into
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new mobile unit device, handheld - but packed with powerful

sensors to measure pollution parameters, both chemical foxic

substances) and physical (radioactive substances). All data will

5. Users will

T uRADMonitor radiation ¢

have the option 10 see trends in particuiar

then isolat

i/ absolute measurements), or

Y certain limits are reached.

ust checking, solil

Alternative uses include car e

prospecting, or basement radon monitoring. The units act both

as low power handheld dosimeters, but can be also deployed

{ o
as monitoring nodes,

[he rich collection of sensors cover alpha, beta and gamma
detectors, and air quality sensors including basic parameters
but also flammable and toxic g ases. The new devices (called

generically uRADMonitor model D) have a generous large

colour touchscreen, a rechargeable battery and WLAN
2.MB/G/N connectivity, huge improvements over the

;‘aﬁéaiiowonéy mode! A unit, featured in the previous project

entry.

Atotally new device, pushing the environmental surveillance
1o the next level, by using a veryfied global infrastructure of
fixed detectors.

About innovation, cbstacles and design details

Soon after building the Radiation Network | realised there are
other problems, with higher occurrence than nuclear incidents.
Friends suggested extending the capabilities of this
infrastructure to cover poliution, something we're all facing
daily, in our crowded cities. These were the first directions. |
also wanted to go for another durable construction, so | had to
drop any form of plastic enclosures in favour of rugged
aluminium. After qé that's how the last year's uRADMonitor

Lnits were built as w

had to be "‘ma%i enouy
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because of cost or are energy nunqry. Yet, a solution became

r—\n y

available with the MICS-VZ-XX senscrs developed by a

ompany in Switzerland, capable of detecting CO2 and VOC

ext step was finding & way of n“;eaga.,lris"ég dust

CGH\/ememiy

at was

igh the air channel. T

and ensu ga \x_\}/ Namic flow tr

one by using powe iator to heat the

notion, via a

sensitive geiger cou

set 1o detect all three popular types of ionising radiation and

this adds alpha and beta 10 the previous gamma only

detectors, to open the way for sensing \,ﬁmrdw aging factors
fike the Radon gas, an alpha emit The PCB was designed

10 support both BMPI180 or the BME2Z80 sensors from Bosch.

With ali these powerful sensors, | had to offer the best user
interaction, and this came thanks to a generous 2.4" color LCD
with touchscreen. The units have a single hardware button,
and that's a soft power on toggle (using a p-channel mosfet

further controlled by the microcontroller ) All the other user

interaction is via the touchscreen, mou
strong aluminium enclosure, so you can press the touchscreen

https://hackaday.io/post/15730 | 25.08.2015
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responsable for handling the sensor readings in reai time,

Ny - ey e T T ear Fen e e eraona with s niea
while also responaing G usel iducnscreens wiln a nice

modermn interface, con t-osed of fingerfriendly buttons, charis

1odern mobile Operating system,

This was done with close t

version only, all released as O
inciuding circuié: design {(Schematics + PCB) and Aéuminium
G { )

Enclosure CAD files (DWG) on Github Repo. The count doesn't

include the server side code, responsible for centralising all
data, that would add a few thousand more. Because, in a

similar way to its model A predecessor , the Portable

Environmental Monitor is equipoed with a WLAN module
allowing it to send data wirelessly over the internet to map

H

Poliution parameters al

across the globe, as model A does it

already with Racdliation:

Fhe USB connector is used not only for charging the Lithium
battery, but also

lata transfer. Beta version already allows

bidirectional communication set to 9600bps, where

mands via

https://hackaday.io/post/15730 25.08.2015
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>t has been tracked

Stage 2 Video:

Portable Environmental Monitor - stage 2 video

https://hackaday.io/post/15730 25.08.2015
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Hardware block diagram

Portable Environmental Monitor
Hardware diagram
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2015-08-14: The Beta prototypes
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After a sinuous but exciting road, the Beta prototype came out

~ el

nice, the entire device Is amazingly smalll | was aple to design
ly

uncing to any of the sensors nor reducing the

MOX70mm aluminium enclosure | planned initia

Vol = T by - Ty O R
ry. as presented in the sStage 3 viteo.

1500mAR lithium bat

|

e
ot \} !

56008000,

o
o . %,
eseaeee

There's the MICZ-VZ-89 advanced air quality sensor
measuring CO2 and VOCs in air, the neat LND712 Geiger tube
for alpha, beta and gamma radiation including its high voltage
regulated inverter, the GP2Y10 dust sensor and the BMP180
for temperature and pressure while the PCB allows soldering

an additional BME280.

B

https://hackaday.io/post/15730

-y v s s

37

25.08.2015



- vsvaans A A Ve A A WA ) AN NS AAAAAW AANLEA AL AAR WS A et d i BT Bt = R g

Co

wa. This beta gets very rtc*@ to the final look and feel of the
device, so a "productized” look would be very close 1o this
image, plus the labels under connectors / contic /sr’\

Project summary

Please see it on

Project design document

Available at htips://docs.google.com/document/d/1Kr-
9gPwvWhiScOMbwNG %MG&ZGW@RWBOapwJe )eNbs/edit?

usp=sharing

License

menial Monitor is released as Open

v3 license, covering code, circuit and
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