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WACS Series

DocXmenW code: TC-WS2-Wi-Fi-EN-R01

DHYLFH

WACS Series is a range of IoT deYices inWended Wo online asseW managemenW.
The\ alloZ Whe remoWe conWrol and remoWe sXperYision of eqXipmenW, cargos,
Yehicles and an\ oWher kind of asseW, commercial and indXsWrial s\sWem.

WS2-1[[ deYices Zere deYeloped ZiWh focXs on long baWWer\ life in indoor
applicaWions ZiWh e[isWing Zi-fi local neWZork.

WACS can be configXred Wo send messages in a periodic behaYior (called log) or
Zhen a specific condiWion is deWecWed (called eYenW). In boWh log and eYenW behaYiors Whe aYailable Yariables are:

● TemperaWXre measXremenW - ThaW can be senW as log or Wrigger eYenWs
● RelaWiYe hXmidiW\ - ThaW can be senW as log or Wrigger eYenWs
● LocaWion esWimaWion - Based on Wi-Fi access poinWs locaWion
● MoWion deWecWion - Using a 3-a[is acceleromeWer, WACS is able Wo coXnW moWions, indicaWe Zhen Whe moWion

Zas deWecWed or eYen Wrigger locaWion esWimaWion Zhen moWion condiWion is deWecWed, or end of moWion
condiWion is deWecWed

AddiWionall\, Whe IoT plaWform AYGA doWs sXpporWs inWegrall\ all feaWXres of WACS and iW is an e[Wremel\ eas\ and
poZerfXl Za\ for connecWing WACS deYices.

MDLQ IHDWXUHV RI :S2-:L-FL:

● CompaWibiliW\ ZiWh Whe Wi-fi local neWZork
● Indoor geolocaWion
● InWernal/e[Wernal WemperaWXre and moWion sensors
● Replaceable baWWer\ Xp Wo 10 \ears
● RemoWe parameWeri]aWion ZiWh Xsage profiles
● CompaWible ZiWh Whe AYGA doWs plaWform
● CompacW si]e
● IP67 class (according Wo Whe model)
● High leYel of fle[ibiliW\ inWended for differenW

applicaWions
● CompacW and robXsW mechanical sWrXcWXre
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PURILOHV

GHQHUDO

The Xse of profiles WhaW gaWher W\pical parameWeri]aWions for each applicaWion faciliWaWes Wheir qXick
configXraWion.

There are Whree profiles aYailable in WS2-Wi-Fi deYices: THPSHUDWXUH DQG KXPLGLW\, CRROHU, DQG CROG FKDLQ.
Each one of Whem has a specific seW of parameWri]aWion according Wo each specific Xse case:

THPSHUDWXUH DQG KXPLGLW\

Specific profile for WemperaWXre and hXmidiW\ moniWoring. In Whis profile, WACS can measXre WHPSHUDWXUH
(periodic log, ma[imXm, minimXm, and aYerage), KXPLGLW\ (periodic log, ma[imXm, minimXm, and aYerage)
and Wrigger eYenWs (alarms) if Whe deYice deWecWs a YalXe oXW of specified parameWers. Some e[amples of
applicaWions are:

● LRZ/HLJK WHPSHUDWXUH HYHQWV for sensiWiYe applicaWion
● LRZ/HLJK KXPLGLW\ HYHQWV for sensiWiYe applicaWions
● TemperaWXre moniWoring
● HXmidiW\ moniWoring

The folloZing feaWXres are aYailable in Whis profile: RHPRWH SDUDPHWUL]DWLRQ UHTXHVW, THPSHUDWXUH/HXPLGLW\
ORJ, THPSHUDWXUH/HXPLGLW\ HYHQW.

CRROHU

Specific profile for Free]ers and Coolers. In Whis profile, WACS can measXre WHPSHUDWXUH (periodic log,
ma[imXm, minimXm, and aYerage) and send locaWion periodicall\. If insWalled in a Cooler·s door iW is also
possible Wo coXnW door openings (periodic log and absolXWe coXnWer)

The seW of feaWXres aYailable in Cooler profile brings Whe folloZing informaWion for a cooler applicaWion:

● EqXipmenW healWh and possibiliW\ of predicWiYe mainWenance
● LRZ/HLJK WHPSHUDWXUH HYHQWV for sensiWiYes applicaWions, sXch as Ice cream eqXipmenW
● LRFDWLRQ for asseW moniWoring
● Usage profile anal\sis, being possible Wo deWecW peaks of Xsage, ´besW sellersµ coolers and oWher

adYanced meWrics

The folloZing feaWXres are aYailable in Whis profile: RHPRWH SDUDPHWUL]DWLRQ UHTXHVW, MRWLRQ FRXQW ORJ,
THPSHUDWXUH ORJ, THPSHUDWXUH HYHQW DQG LRFDWLRQ.

CROG CKDLQ

This profile alloZs a Zide range of WemperaWXre and locaWion feaWXres designed Wo regisWer and send eYenWs in
order Wo gXaranWee Whe qXaliW\ in Whe sXperYision of medical fridges and sWorage of pharmaceXWical prodXcWs,
some e[amples of applicaWions are:

● MoniWoring s\sWem for ZarehoXses
● MoniWoring s\sWem for pharmacies
● LRZ/HLJK WHPSHUDWXUH HYHQWV for sensiWiYes applicaWions, sXch as Yaccines

The folloZing feaWXres are aYailable in Whis profile: RHPRWH SDUDPHWUL]DWLRQ UHTXHVW, THPSHUDWXUH ORJ,
THPSHUDWXUH HYHQW DQG LRFDWLRQ.
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CRPSDWLEOH SURGXFWV

AYGA doWs plaWform is fXll\ compaWible ZiWh WACS deYices and is an e[Wremel\ eas\ and poZerfXl Za\ Wo deplo\
WACS deYices.

PURGXFW IHDWXUHV

GHQHUDO IHDWXUHV

FHDWXUH :S2-:L-FL

IoT inWerface Wi-fi 2.4 GH]

0LocaWion Yes, WhroXgh Whe esWimaWion of laWiWXde and longiWXde made b\
doWs or Whird-parW\ plaWforms

InWernal WemperaWXre sensor MeasXremenW range: -20 Wo 65�C
ResolXWion: 0,1�C
Precision: 0,5� C

E[Wernal WemperaWXre sensor
(WS2-11[ and WS2-12[
deYices)

MeasXremenW range: -40 Wo 100�C
ResolXWion: 0,1�C
Precision: 0,5� C

HXmidiW\ WemperaWXre sensor
(WS2-13[ deYices)

OperaWing range: 0-100%RH
AccXrac\; +-2%RH

MoWion sensor Ma[imXm acceleraWion: + 4 g
Ma[imXm XpdaWe raWe: 200 H]

BaWWer\ moniWoring Yes, senW as diagnosWic informaWion

Real Wime clock Yes, for precise log

BaWWer\ Yes, Replaceable baWWer\ lasWing Xp Wo 10 \ears

DiagnosWic LED Yes

RemoWe parameWeri]aWion Yes, Yia configXrable RHPRWH SDUDPHWUL]DWLRQ UHTXHVW

Sensor hall
(WS2-10[/S deYices)

Yes, aYailable in deYices

OperaWion WemperaWXre -20 j 65�C

MaWerial ABS plasWic (acr\loniWrile bXWadiene sW\rene)

MoXnWing ScreZ (WS2-110/S and WS2-100/S)

Dimensions 59 [ 89 [ 28 mm

WeighW 100 g

IP leYel WS2-100/S: IP67
OWher models: IP64

AYGA doWs compaWible Yes
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CHUWLILFDWLRQV

WACS prodXcWs has AnaWel cerWificaWion and CE cerWificaWion:

PURGXFW EHKDYLRXU DQG RSHUDWLQJ PRGHV

CRQQHFWLRQ ZLWK WKH ORFDO QHWZRUN

AlloZs fasW and safe remoWe parameWeri]aWion in \oXr local Wi-fi neWZork.

BXWWRQ

Press Whe bXWWon for 15 seconds, Zhen Whe blXe LED WXrns on, Where are 2 minXWes Wo connecW Whe deYice ZiWh
\oXr local Zi-fi neWZork.

CRQQHFWLRQ ZLWK WKH ORFDO QHWZRUN

ConnecW \oXr mobile phone Wo Whe Wi-fi neWZork generaWed b\ Whe deYice (Whe name of Whe neWZork is Whe
deYice id).

CRQILJXUDWLRQ SDJH

AfWer connecWing Wo Whe Wi-Fi neWZork generaWed b\ Whe deYice, access Whe Xrl address ´hWWp://192.168.4.1/µ or
scan Whe QR code:

WiWh Whe configXraWion page opened, selecW \oXr local neWZork and inserW Whe neWZork passZord. As soon Whe
deYice connecWs Wo Whe local neWZork, iW Zill be indicaWed on Whe same page.

AfWer Whe described process, Whe deYice Zill sWarW a commissioning process, connecWing Wo A\ga doWs neWZork and
reqXesWing Whe lasW configXred parameWers.

PDUDPHWUL]DWLRQ UHTXHVW

AlloZs fasW and safe remoWe parameWri]aWion and Where are WZo Za\s Wo Xse iW based on AYGA doWs seWXp:

1. SWarWing neZ commissioning process
2. Periodicall\ ZiWh cXsWom period

PDUDPHWUL]DWLRQ UHTXHVW ZLWK WKH EXWWRQ

WiWh a shorW press of Whe bXWWon:

1. WACS is WXrned on and sWarWs a neZ commissioning process
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2. If Whe deYice is alread\ on, onl\ a neZ commissioning process is sWarWed. Check \oXr A\ga doWs Wo
moniWor Whe progress of Whe process

WiWh a long press of Whe bXWWon:

1. WACS is WXrned OFF

CRPPLVVLRQLQJ SURFHVV

WiWh a SHORT press of Whe bXWWon:

1. WACS enWers in commissioning sWaWe and fasW blinks for 30 seconds Wo indicaWe Whe process sWarWed.
2. Sends 3 seqXenWial and specific messages Wo A\ga doWs (or Whird-parW\ plaWform) Wo check Whe signal

qXaliW\.
3. Sends a PDUDPHWUL]DWLRQ UHTXHVW 1 minXWe afWer Whe signal checking.
4. If all sWeps are sXccessfXl, LED Zill WXrn on dXring 30 seconds Wo indicaWe iW.
5. If noW, WACS Zill repeaW sWep 4 WZo more Wimes.

LRJV DQG HYHQWV

There are WZo W\pes of Wi-Fi messages senW b\ WACS Wo doWs:

1. LRJ PHVVDJH: Sends periodic messages of read daWa. E[amples:
● THPSHUDWXUH ORJ
● LRFDWLRQ

2. EYHQW PHVVDJH: Sends eYenW messages Zhen deWecWed a YalXe oXW of specified parameWers or changes
Whe deYice sWaWe of moWion. E[amples:

● If Whe deWecWed WemperaWXre is higher Whan KLJK WHPSHUDWXUH WKUHVKROG sends a eYenW message
● If Whe deYice sWaWe changes Wo RQ PRWLRQ sends an eYenW

Once Whe period of Whe Log message is configXrable b\ Whe Xser, Whe nXmber of messages senW per da\ iW is
predicWable.

EYenWs haYe an opposiWe behaYioXr, Whe nXmber of messages senW per da\ is direcWl\ proporWional Wo Whe nXmber
of eYenW condiWions and Whe dXraWion of Whese condiWions. WACS has WZo differenW feaWXres Wo haYe beWWer
predicWion of senW messages eYen in case of eYenW messages:

● MLQLPXP SHULRG EHWZHHQ HYHQW PHVVDJHV: When enabled one eYenW, iW is defined as Whe minimXm
period beWZeen consecXWiYe eYenW messages. IW means WhaW eYen in conWinXoXs eYenW condiWion, Whe
deYice Zill limiW Whe nXmber of messages respecWing Whe configXred minimXm period beWZeen eYenW
messages.

● AXWRPDWLF GLVDEOLQJ (DQG HQDEOLQJ) RI WHPSHUDWXUH HYHQWV: For WemperaWXre eYenWs, iW is possible Wo
specif\ Whe ma[imXm Wime ZiWh conWinXoXs eYenW condiWion, afWer Whis inWerYal, WemperaWXre eYenW Zill
be disabled XnWil Whe WemperaWXre condiWion reWXrns Wo Whe e[pecWed YalXe for a specific period.

LRJV

PHULRGLF ORJV

Period beWZeen reading and regisWer Yariables before sending WhroXgh Wi-Fi messages. The folloZing periodic
logs are aYailable on WACS deYices:

● SDPSOH of WemperaWXre per period

● MLQLPXP YDOXH of WemperaWXre per period

● MD[LPXP YDOXH of WemperaWXre per period

● OXW RI UDQJH WemperaWXre per period

● MRWLRQ FRXQW per period

● MRWLRQ RFFXUUHQFH per period

● LRFDWLRQ esWimaWion per period

All periodic logs can be enabled/disabled or configXred independenWl\.
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THPSHUDWXUH ORJ

I. TemperaWXre measXremenW is e[ecXWed and sWored inWernall\ afWer Whe end of Whe specified period.
AfWer 10 periods, WACS sends all WemperaWXre logs in one Wi-Fi message.

II. To assXre daWa deliYer\ and enable daWa recoYer\, Xse ADD feaWXre, if Whis feaWXre is enabled WACS
sends one Wi-Fi message eYer\ 6 readings insWead of 10.

OXW RI UDQJH ORJ

WACS sWores if WemperaWXre remained or e[ceeded Whe KLJK RU ORZ WKUHVKROG seW YalXe dXring Whe specified
period.

AfWer 40 periods, WACS sends a Wi-Fi message indicaWing Whe folloZing informaWion for each period:

● if Whe WemperaWXre sWa\ed inside Whe range (beWZeen WemperaWXre Whresholds)
● or if iW Zas deWecWed oXW of WemperaWXre range for each of all Whe 40 periods

MRWLRQ FRXQW ORJ

CoXnWs hoZ man\ Wimes Whe deYice deWecWed moWion dXring Whe defined period, sWores inWernall\ and sends iW
afWer 10 periods in one Wi-Fi message.

MRWLRQ RFFXUUHQFH ORJ

RegisWers if Whe deYice deWecWed aW leasW one moWion occXrrence dXring Whe defined period, sWores inWernall\ and
sends iW afWer 80 periods in one Wi-Fi message.

This opWion is indicaWed Zhen iW is reqXired Wo knoZ Whe OCCURRENCE of moWion insWead of QUANTIT<.

EYHQWV

If Where is some YalXe oXW of specified parameWers or changes Whe deYice sWaWe of moWion, send an eYenW
message. The folloZing eYenWs are aYailable on WACS deYices:

● HLJK WHPSHUDWXUH HYHQW

● LRZ WHPSHUDWXUH HYHQW

● OQ PRWLRQ HYHQW

● NR PRWLRQ HYHQW

EYenWs deWecWion can be also enabled/disabled independenWl\.

THPSHUDWXUH EYHQWV

If Whe measXred TemperaWXre remains higher Whan HLJK WHPSHUDWXUH WKUHVKROG or loZer Whan LRZ WHPSHUDWXUH
WKUHVKROG for a configXrable period, a neZ eYenW is senW for a pre-seW period (deWermined in TLPH WR GLVDEOH
WHPSHUDWXUH HYHQW), afWer WhaW Whe WemperaWXre eYenW is disabled.

MRWLRQ HYHQWV

Sends an eYenW message Zhen Whe moWion sWaWe changes.

DLDJQRVWLF PHVVDJH

WACS sends a diagnosWic message ZiWh informaWion of baWWer\ YolWage, periodic coXnWer and addiWional diagnosWic
Yariable Zhen an eYenW is deWecWed or each 20 Wi-Fi Messages.

THPSHUDWXUH IHDWXUHV

This feaWXre has 4 imporWanW Wopics Wo be e[posed, Zhich Zill inflXence WemperaWXre log and eYenWs: LRZ SDVV
WHPSHUDWXUH ILOWHU, RIIVHW, KLJK DQG ORZ WKUHVKROG.

I. The LRZ SDVV WHPSHUDWXUH ILOWHU, decreases WemperaWXre spikes in abrXpW WemperaWXre changes and
also simXlaWes a higher mass Whermal inerWia.

The selecWed YalXe corresponds Wo Whe Wime consWanW (RC consWanW), Zhich means WhaW afWer Whe end of
1 period of RC consWanW Whe WemperaWXre indicaWes 63,2 % of WemperaWXre sWep change, afWer WZo
periods indicaWed 86,5%, and so on, as shoZn in Whe folloZing e[ample:
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E;AMPLE: LRZ SDVV WHPSHUDWXUH ILOWHU: 2 minXWes

LRZ SDVV SHULRG RC FRQVWDQW TUDQVIHU SHUFHQWDJH

2 minXWes 1 RC 63,2%

4 minXWes 2 RC 86,5%

6 minXWes 3 RC 95,0%

8 minXWes 4 RC 98,2%

10 minXWes 5RC 99,3%

12 minXWes 6RC 99,8%

14 minXWes 7RC 100%

II. OffseW YalXe is a WemperaWXre adjXsWmenW WhaW can be necessar\ depending on Whe applicaWion siWe.

E[.: OffseW YalXe: -5�C

CXrrenW WemperaWXre YalXe: 30�C

ResXlWing WemperaWXre YalXe: 25�C (Whis is Whe YalXe WhaW Zill be compXWed).

III. HLJK DQG LRZ WHPSHUDWXUH WKUHVKROGV are Xsed as Whe limiW YalXes Wo generaWe WHPSHUDWXUH HYHQWV
and define RXW RI UDQJH in THPSHUDWXUH ORJ W\SH.

LRFDWLRQ

LRFDWLRQ

WACS sends messages for locaWion esWimaWion eYer\ seW period (Period 1, 2, 3, 4 or cXsWom).

LRFDWLRQ HVWLPDWLRQ

WACS scans and filWers Wi-Fi access poinWs and sends iWs respecWiYe MAC address WhroXgh a Wi-Fi message Wo doWs
or a Whird-parW\ plaWform WhaW esWimaWes locaWion based on Whe receiYed daWa.

To increase locaWion  precision Where are WZo feaWXres aYailable:

1. IQFUHDVHG ORFDWLRQ SUHFLVLRQ ZLWK RSSI: AddiWional message ZiWh respecWiYe RSSI daWa of MAC senW for
locaWion esWimaWion, combined ZiWh doWs or oWher plaWforms Zhich Xse RSSI daWa, iW is possible Wo reach
beWWer esWimaWiYe precision

2. NXPEHU RI MACV: NXmber of Access PoinWs Xsed Wo esWimaWe Whe deYice's locaWion. The greaWer Whe
nXmber of MACs Whe greaWer Whe accXrac\ of Whe laWiWXde and longiWXde esWimaWion, bXW Whe higher
baWWer\ Xse.
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CRQILJXUDEOH SDUDPHWHUV

LRFDWLRQ

PDUDPHWHU DHVFULSWLRQ IPSDFWHG IHDWXUHV

NXmber of MACs

NXmber of Access PoinWs
Xsed Wo esWimaWe Whe deYice's
locaWion (The greaWer Whe
nXmber of MACs Whe greaWer
Whe accXrac\ of Whe laWiWXde
and longiWXde esWimaWion,
bXW Whe higher baWWer\ Xse)

LRFDWLRQ

Increased locaWion
precision ZiWh RSSI

AddiWional message ZiWh
respecWiYe RSSI daWa of MAC
senW for locaWion esWimaWion.

When Xsing doWs or oWher
plaWforms Zhich Xse RSSI
daWa, iW is possible Wo reach
beWWer esWimaWiYe precision.

LRFDWLRQ

THPSHUDWXUH

PDUDPHWHU DHVFULSWLRQ IPSDFWHG IHDWXUHV

TemperaWXre Whresholds

TemperaWXre YalXe Xsed Wo
generaWe high or loZ
WemperaWXre eYenW Zhen
measXred WemperaWXre is oXW
of specified YalXes.

THPSHUDWXUH HYHQW, HLJK
WHPSHUDWXUH WKUHVKROG,
LRZ WHPSHUDWXUH WKUHVKROG

TemperaWXre eYenW dela\

DeWermines Whe dela\
reqXired Wo send Whe
WemperaWXre eYenW message.

E;AMPLE: If a dela\ of 5
minXWes is seW, Whe eYenW
mXsW occXr dXring Whe Zhole
Wime Wo send Whe Wi-Fi eYenW
message.

THPSHUDWXUH HYHQW

Time Wo enable
WemperaWXre eYenW

Period ZiWhoXW WemperaWXre
eYenWs reqXired Wo enable/
re-enable WemperaWXre eYenW
feaWXre.

THPSHUDWXUH HYHQW

TemperaWXre filWer
LoZ-pass filWer Xsed Wo
decrease WemperaWXre
spikes.

THPSHUDWXUH ORJ W\SH,
THPSHUDWXUH HYHQWV

MRWLRQ

PDUDPHWHU DHVFULSWLRQ IPSDFWHG IHDWXUHV

WakeXp Whreshold
SeW Whe acceleromeWer
sensibiliW\ Wo idenWif\ a
moWion condiWion Wo enWer in

OQ PRWLRQ HYHQW, NR
PRWLRQ HYHQW, MRWLRQ
FRXQW ORJ, MRWLRQ
RFFXUUHQFH ORJ
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on moWion sWaWe. The higher
Whe nXmber of ´gµ, Whe
loZer Whe sensibiliW\ is and
Yice Yersa.

AcceleromeWer sampling
raWe

AcceleromeWer sampling
raWe. Higher YalXes deWecW
shorWer acceleraWion peaks
bXW resXlWs in higher baWWer\
consXmpWion. IW is
recommended 50 H] as a
good relaWion beWZeen
sampling raWe and baWWer\
consXmpWion.

OQ PRWLRQ HYHQW, NR
PRWLRQ HYHQW, MRWLRQ
FRXQW ORJ, MRWLRQ
RFFXUUHQFH ORJ

Time for no moWion
condiWion

Time reqXired, afWer Whe lasW
moWion deWecWion, ZiWh no
addiWional moWion deWecWion
Wo enWer in NO mRWiRQ VWaWe.

NR PRWLRQ HYHQW, OQ
PRWLRQ HYHQW, MRWLRQ
RFFXUUHQFH ORJ.

DLPHQVLRQV
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:ACS LQVWDOODWLRQ

GHQHUDO FDUH

I. AYoid Zrapping Whe deYice in meWallic sWrXcWXres
II. PosiWion as far from Whe groXnd as possible.
III. GiYe preference Wo Whe prodXcW being in an XprighW posiWion.

PURSHU :ACS LQVWDOODWLRQ ZLWK WDSH:

I. Clean Whe insWallaWion sXrface ZiWh a cloWh and make sXre iW is dr\ before insWalling \oXr deYice.
II. Press WACS againsW Whe sXrface Wo gXaranWee a good adhesion of Whe Wape.

PURSHU :ACS LQVWDOODWLRQ ZLWK VFUHZ:

I. FasWen WACS ZiWh screZ

SDIHW\ LQVWUXFWLRQV
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LHJLVODWLRQ LQVWUXFWLRQV

RHODWHG DSSOLFDWLRQ QRWHV

The folloZing applicaWion noWes are XsefXl Wo e[plain common doXbWs and operaWing processes relaWed Wo WACS
Wi-fi prodXcW

The\ are all aYailable in: KWWSV://HQ.D\JD.FRP.EU/VXSRUWH

CRGH NDPH LDQJXDJH

AN-0001 WACS geWWing sWarWed ENGLISH

AN-0002 BaWWer\ ConsXmpWion
EsWimaWion

ENGLISH
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