KUPNi SMLOUVA

(dale jen ,,smlouva“)

uzavrend ve smyslu § 2079 a ndsl. zdkona ¢. 89/2012 Sb., ob¢anského zdkoniku, ve znéni pozdéjsich
predpist (ddle jen ,,obcansky zdkonik”)

N
Smluvni strany

1.1. Kupuijici: Ceska zemédélska univerzita v Praze
Sidlo: Kamycka 129, 165 00 Praha — Suchdol
Zastoupeny: Ing. Jakubem Kleindienstem, kvestorem
bankovni spojeni: Ceska spofitelna, a. s.
Cislo uctu: 500022222/0800
ICO: 60460709
DIC: CZ60460709

(dale jen ,kupujici“) na strané jedné

a
1.2 Prodavajici:  4Jtechs.r.o.
Sidlo: Ringhofferova 115/1, Tfebonice, 155 21 Praha 5
Zastoupeny:  Ing. Janem Cizkem, Ph.D., jednatelem

Bank. spojeni: Ceska spofitelna, a.s.

Cislo uétu: 5152752319/0800

ICO: 04628527

DIC: CZ04628527

Zapsany v obchodnim rejstfiku vedeném Méstskym soudem v Praze, oddil C,
vlozka 251054

(dale jen ,prodavajici“) na strané druhé

(spolecné dale také jako ,smluvni strany”)

uzaviraji na zakladé vysledku zadavaciho fizeni s nazvem , Nakup terénnich a laboratornich senzord,
méridel a datalogger(“ dle zakona €. 134/2016 Sb., o zadavani vefejnych zakazek, ve znéni pozdéjsich
predpisq, k plnéni verejné zakazky smlouvu nasledujiciho znéni:

.
Pfedmét smlouvy

2.1 Prodavajici se zavazuje dodat terénni a laboratorni senzory, méfidla a dataloggery vc.
prislusenstvi (dale jen ,zboZi“), a to v rozsahu a za podminek stanovenych touto smlouvou, a
prevést na kupujiciho vlastnické pravo k tomuto zboZi. Pfesna specifikace zbozZi je uvedena
v priloze této smlouvy, které tvofi jeji nedilnou soucast. Soucasti zavazku prodavajiciho je
rovnéz provedeni sluzeb souvisejicich s odevzdanim zbozi, a to tak, jak jsou definovany v cl.
2.3. a nasl. této smlouvy (dale jen ,souvisejici sluzby“).

2.2 Kupujici se zavazuje zboZi prevzit a zaplatit za néj sjednanou kupni cenu zplsobem
a v terminu sjednanym touto smlouvou.

2.3. Soucasti zavazku prodavajiciho, stanoveného v ¢l. 2.1. této smlouvy je rovnéz provedeni
souvisejicich sluzeb, spocivajicich v dopravé zbozi kupujicimu, instalaci, zaskoleni obsluhy,
pricemz:
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3.1.
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a. dopravou zboZi se rozumi jeho dodani do mista plnéni dle ¢l. Ill. této smlouvy, véetné
zajisténi jeho vyneseni do pfislusného patra a mistnosti v misté plnéni, dle pokynl
kupujiciho;

b. instalaci se rozumi sestaveni a zprovoznéni zbozi, a to tak, aby mohlo byt uvedeno do
provozu;

c. zaSkolenim obsluhy se rozumi poskytnuti vykladu o vSech funkcich zboZi a jeho
predvedeni spolu s poskytnutim praktického nacviku obsluhy abéiné udriby zbozi
zaméstnancim kupujiciho (minimalné dvéma) v terminech stanovenych kupujicim po
dohodé smluvnich stran, a to v Ceském jazyce. Prodavajici se zavazuje po skonéeni Skoleni
vystavit potvrzeni opravnujici zaskolené zaméstnance kupujiciho k obsluze a béiné
udrzbé zboii.

Soucasti predmétu smlouvy je téZ provadéni zaruéniho servisu.

Soucasti dodavky zboZi je téZ dodani uzivatelské dokumentace pro uUcely béiné udriby
v tisténé nebo elektronické podobé (na CD/DVD nebo obdobném nosi¢i dat a ve formatu
docx, pdf nebo odt), a to v ceském jazyce.

Soucasti dodavky zboii je rovnéz predani prohlaseni o shodé dodaného zbozi se schvalenymi
standardy, poskytnuti opravnéni k vykonu prava uZit software (licenci) tam, kde je to pro
fadné uzivani predmétu plnéni nezbytné ¢i tak prodavajici pozaduje dle smlouvy.

Smluvni strany se dohodly, Ze pokud k fadnému splnéni pfedmétu této smlouvy (zejména
pro odevzdani a zprovoznéni zbozi) bude zapotiebi provést dalsi doddvky a prace v této
smlouvé neuvedené, o nichz vSak prodavajici s ohledem na predmét plnéni védél nebo musel
védét, je prodavajici povinen tyto doddvky a prace na své naklady obstarat a provést, a to bez
naroku na zvyseni kupni ceny uvedené v ¢l. 4.2. této smlouvy.

.
Doba, misto a zpusob plnéni

Prodavajici se zavazuje, Ze sjednané zbozi dodda kupujicimu nejpozdéji do 3 mésicli ode dne
odeslani pisemné vyzvy kupujicim prodavajicimu (e-mailem), a to véetné souvisejicich sluzeb
dle ¢l. 2.3. a predani dokumentace dle ¢l. 2.5. a 2.6. této smlouvy.

Misto plnéni je budova Fakulty Zivotniho prostfedi na adrese sidla zadavatele, tj.: Kamycka
129, 165 00 Praha — Suchdol, konkrétné mistnost 319, ve tfetim nadzemnim patre budovy.

Zbozi bude predano prodavajicim a prevzato kupujicim na zakladé oboustranné podepsaného
predavaciho protokolu.

Povinnym obsahem predavaciho protokolu je:

a. udaj o prodavajicim a kupujicim;

b. seznam dodanych polozek;

c. prohlaseni proddvajiciho, Ze predal uZivatelskou dokumentaci dle ¢l. 2.5. a nasl. smlouvy
a dale veskeré nezbytné doklady ¢i pfislusenstvi vztahujici se ke zboZi;
seznam proskolenych osob;
udaj o provedeni souvisejicich sluzeb dle ¢l. 2.3 této smlouvy;

f. datum podpisu pfedavaciho protokolu.
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Iv.
Cena a platebni podminky

Kupni cena za zboZi v rozsahu dohodnutém v této smlouvé a za podminek v ni uvedenych
je stanovena na zakladé nabidky prodavajiciho predloZzené v ramci zaddvaciho fizeni jakoZto
cena maximalni (tj. cena, kterou neni pfipustné prekrocit).

Kupni cena je uvedena v ¢eské méné a je stanovena ve vysi: 1019 800,- K¢ bez DPH. DPH
bude stanoveno a odvedeno v souladu s platnymi pravnimi predpisy ke dni uskutecnéni
zdanitelného plnéni. Jednotkové ceny jsou uvedeny v pfiloze ¢. 1 této smlouvy — Technické
specifikaci.

Kupni cena je sjednana jako nejvySe pripustnd, véetné vSech poplatkd a veskerych dalsich
nakladd spojenych s plnénim predmétu této smlouvy. Cena zahrnuje provedeni souvisejicich
sluzeb uvedenych v ¢l. 2.3. a predani dokumentace dle ¢l. 2.5 a nasl. této smlouvy. Kupni
cena zahrnuje veskeré souvisejici naklady, zejména pripadné naklady na spravni poplatky,
dané, cla, schvalovaci fizeni, provedeni predepsanych zkousek, zabezpeceni prohlaseni o
shodé, certifikaty a atesty, prevod prav, pojisténi, pfepravni naklady ¢i naklady na pfipadnou
ostrahu zboZi do doby jeho fadného odevzdani kupujicimu apod. Kupni cena je nezavisla na
vyvoji cen a kurzovych zménach.

Kupni cena bude kupujicim uhrazena v ceské méné na zakladé danovych doklad( — faktur,
ato bezhotovostnim prevodem na bankovni Ucet prodavajiciho. Fakturu je prodavajici
povinen vystavit do 15 dnll po fadném a v€asném dodani a prevzeti zboZi kupujicim dle této
smlouvy na zakladé predavaciho protokolu.

Kupujici si vyhrazuje pravo pozadovat, aby kupni cena byla na fakturach uvedena ve strukture
poloZek jim predem uréenych. Tento poZadavek musi kupujici prodavajicimu sdélit
v dostatecném predstihu.

Prodavajici podpisem této smlouvy prohlasuje, Ze je plné sezndmen s rozsahem a povahou

pfedmétu plnéni a Ze spravné vyhodnotil a ocenil veSkeré souvisejici sluzby a prace, jejichz

provedeni je pro fadné splnéni zavazku vyplyvajiciho z této smlouvy nezbytné, a ze pfri

stanoveni kupni ceny dle této smlouvy:

a. radné zjistil predmét plnéni této smlouvy,

b. provéfil mistni podminky pro provedeni predmétu plnéni této smlouvy,

c. pfi kalkulaci kupni ceny zohlednil veskeré technické a obchodni podminky uvedené
ve smlouvé a jeji ptiloze.

Neni-li uvedeno jinak, rozumi se veskeré ceny uvedené v této smlouvé bez dané z pfidané
hodnoty (DPH). DPH bude prodavajicim Gétovana dle zdkona €. 235/2004 Sb., o dani
z pfidané hodnoty, ve znéni pozdéjsich predpisu, ke dni uskute¢néni zdanitelného plnéni.

Danovy doklad — faktura musi obsahovat vSechny naleZitosti radného ucetniho a danového
dokladu ve smyslu pfislusnych pravnich predpist, zejména zidkona ¢. 235/2004 Sb., o dani
z pfidané hodnoty, ve znéni pozdéjSich predpist. Zaroven musi byt na fakture uvedeno
oznaceni projektu a operacniho programu, znéhoZ je dodavka financovana: ,SWAP”
Zodpovédny management vody v intravilanu obce ve vztahu k okolni krajiné, registracni Cislo:
CZ.02.1.01/0.0/0.0/16_026/0008403 financovaného z Operacniho programu Vyzkum, vyvoj a
vzdélavani. V pripadé, Zze faktura nebude mit odpovidajici naleZitosti, je kupujici opravnén ji
vratit ve lhaté splatnosti zpét prodavajicimu k doplnéni, aniz se tak dostane do prodleni se
splatnosti. Lhita splatnosti poc¢ina béZet znovu od opétovného doruceni nalezité doplnéné i
opravené faktury kupujicimu.

Splatnost faktury je 30 dnl ode dne jejiho prokazatelného dorucéeni kupujicimu. Fakturu je
prodavajici povinen doruéit na adresu: Ceska zemédé&lska univerzita v Praze, Kamycka 129,
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165 00 Praha — Suchdol. Jiné doruceni nebude povaZovdno za fadné stim, Ze kupujicimu
nevznikne povinnost fakturu doruc¢enou jinym zptsobem uhradit.

Za den platby se povaZuje den odepsani fakturované ¢astky z bankovniho Gctu kupujiciho
ve prospéch bankovniho uctu prodavajiciho.

Uhrada kupni ceny nebo jeji ¢asti bude proddvajicimu pfevedena na jeho UGlet zvefejnény
spravcem dané podle § 98 zakona ¢. 235/2004 Sb., o dani z pfidané hodnoty, ve znéni
pozdéjsich predpist, a to i v pfipadé, Ze na fakture bude uveden jiny bankovni ucet. Pokud
prodavajici nebude mit bankovni Géet zvefejnény podle § 98 zakona ¢. 235/2004 Sb., o dani
z pridané hodnoty, ve znéni pozdéjsich predpis(l, spravcem dané, provede kupujici Uhradu na
bankovni Ucet aZ po jeho zvefejnéni spravcem dané, aniz by byl kupujici v prodleni s Ghradou.
Zverejnéni bankovniho uctu spravcem dané oznami prodavajici bezodkladné kupujicimu.
Toto ustanoveni se neuplatni v pfipadé, Ze prodavajici neni povinen zverejiiovat Ucet dle
zakona ¢. 235/2004 Sb., o dani z pfidané hodnoty ve znéni pozdéjsich predpist.

Pokud bude v okamZiku uskutec¢néni zdanitelného plnéni o prodavajicim zverejnéna
prislusnym spravcem dané informace, Ze je nespolehlivym platcem DPH, vyhrazuje si kupujici,
jakoZto rucitel, pravo o c¢astku odpovidajici vysi DPH uvedenou v ¢l. 4.2 této smlouvy sniZit
Castku poskytnutou na uhradu kupni ceny prodavajicimu dle této smlouvy. Tuto skutecnost
je kupujici povinen prodavajicimu predem oznamit. Uplatnénim tohoto postupu dojde
ke snizeni pohledavky prodavajiciho za kupujicim o pfisluSnou ¢astku DPH a prodavajici neni
oprdvnén po kupujicim uhrazeni ¢astky odpovidajici vysi DPH jakkoliv vymahat.

Stane-li se prodavajici nespolehlivym platcem DPH po uhrazeni kupni ceny ze strany
kupujiciho, je kupujici opravnén od této smlouvy odstoupit. V takovém pripadé smluvni
strany vrati vSe, co si navzajem dosud plnily. Timto ustanovenim zUstavaji nedotéena prava
kupujiciho na ndhradu skody.

V.
Prava a povinnosti stran

Prodavajici je povinen dodat kupujicimu zboZi zcela nové, v plné funkénim stavu, v jakosti,
dohodnutém mnoiZstvi a technickém provedeni odpovidajicim platnym predpisim Evropské
unie a odpovidajicim pozadavkdm stanovenym pravnimi predpisy Ceské republiky,
harmonizovanymi éeskymi technickymi normami a ostatnimi CSN, které se ke zbo?i vztahuji a
touto smlouvou.

Prodavajici je povinen dodat zboZi bez vad kupujicimu v souladu s podminkami této smlouvy,
zejména prilohou €. 1, pficemz za rfadné dodani zboZi se povazuje jeho prevzeti kupujicim,
a to na zakladé potvrzeni této skutecnosti v predavacim protokolu. Pfedavaci protokol muze
byt podepsan nejdfive vokamziku, kdy bude beze zbytku realizovdna dodavka zboiZi
prodavajicim vcetné souvisejicich sluzeb sjednanych touto smlouvou a zboZi nebude
vykazovat vady ¢i nedodélky.

Prodavajici je povinen kupujicimu predat vSechny doklady, které jsou nutné k prevzeti a
k fddnému uzivani zboZi (zejména uZivatelskd dokumentace a zarucni listy) a provést
zaskoleni obsluhy. Ve v ¢eském pFipadné anglickém jazyce a podle predpist platnych v CR,
pokud nebude dohodnuto jinak.

Prodavajici bere na védomi, Ze v misté plnéni paralelné probihaji dalsi ¢innosti (zejména
stavebni prace a dodavky pfristroji a zafizeni). Z tohoto ddvodu je prodavajici povinen
koordinovat dodavku zboZi a s ni souvisejici sluzby uvedené v ¢l. Il této smlouvy s témito
dalSimi ¢innostmi a jejich dodavateli.

Kupujici nabyva vlastnického prava ke zboZi dnem prevzeti zbozi od prodavajiciho. Stejnym
okamzikem prechazi na kupujiciho také nebezpeci skody na véci.
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Prodavajici se zavazuje, Ze v okamziku pfevodu vlastnického prdva ke zboZi nebudou na zboZzi
vaznout zadna prava tretich osob, a to zejména zadné predkupni pravo, zdstavni pravo nebo
pravo najmu.

Prodavajici je povinen upozornit kupujiciho bez zbyte¢ného odkladu na nevhodnou povahu
véci prevzatych od kupujiciho nebo pokynl danych mu kupujicim k provedeni dodavky,
jestlize tuto nevhodnost mohl prodavajici zjistit pti vynaloZeni odborné péce.

Prodavajici je povinen neprodlené vyrozumét kupujiciho o pripadném ohrozeni doby plnéni
a o vSech skutecnostech, které mohou pfedmét plnéni znemoznit.

Prodavajici odpovidd kupujicimu za Skodu zpUsobenou porusenim povinnosti podle této
smlouvy nebo povinnosti stanovené obecné zavaznym pravnim predpisem.

V prfipadé, Ze jakakoli soucast predmétu smlouvy naplni znaky autorského dila ve smyslu
zakona ¢. 121/2000 Sh., o pravu autorském, o pravech souvisejicich s pravem autorskym a o
zméné nékterych zakonu (autorsky zakon), ve znéni pozdéjsich predpisu (dale jen ,autorsky
zakon”), je k témto vysledkim plnéni prodavajicim poskytovana licence za podminek
sjednanych dale v tomto ¢lanku této smlouvy.

Kupujici je opravnén autorska dila uzivat dle nize uvedenych podminek:

5.11.1. Kupujici je opravnén od okamziku ucinnosti poskytnuti licence k autorskému dilu dle
této smlouvy uZivat toto autorské dilo k Ucelu vyplyvajicimu z této smlouvy. Pro vylouceni
pochybnosti to znamend, Ze kupujici je opravnén uzivat autorské dilo v omezeném
mnozstevnim (1 ks licence dle ¢l. 5.11.3. této smlouvy) a neomezeném Uzemnim rozsahu,
zpUsobem, ktery je v souladu s Ucelem této smlouvy a s asovym rozsahem omezenym pouze
dobou trvani majetkovych autorskych prav k takovémuto autorskému dilu. Soucasti licence
neni opravnéni kupujiciho autorské dilo upravovat ani do néj Cinit zasahy ¢i modifikace.
Kupuijici je bez potfeby jakéhokoliv dalsiho svoleni proddvajiciho opravnén udélit tfeti osobé
podlicenci k uziti autorského dila nebo svoje opravnéni k uziti autorského dila treti osobé
postoupit, avSak pouze za predpokladu, Ze se jedna o zménu vlastnického prava ke zboZi ¢i o
poskytnuti prava zboZi uzit tfeti osobé. Licence k autorskému dilu je poskytovana jako
nevyhradni.

5.11.2. V pfipadé pocitacovych programu se licence vztahuje na autorské dilo ve strojovém
kodu, a to i na pfipadné dalsi verze pocitacovych programa.

5.11.3. Prodavajici touto smlouvou poskytuje kupujicimu licenci k autorskym dilidm dle odst.
5.11.1. této smlouvy, kterd umozni provozovat zbozi, pficemz ucinnost této licence nastava
okamzikem predani plnéni (zbozi), které pfislusné autorské dilo obsahuje; do té doby je
kupujici opravnén autorské dilo uZit v rozsahu a zplisobem nezbytnym k provedeni akceptace
pfislusného plnéni.

5.11.4. Udéleni licence nelze ze strany prodavajiciho vypovédét a jeji ucinnost trva i po
skonceni ucinnosti této smlouvy, nedohodnou-li se smluvni strany vyslovné jinak.

Prodavajici je povinen se seznamit se vsemi informacemi, udaji a jinymi dokumenty, které
jsou soucasti smlouvy nebo mu byly v souvislosti s ni poskytnuty ze strany kupujiciho. Pokud
by nékteré informace, uUdaje nebo hodnoty dodané kupujicim byly nekompletni nebo
nepresné do té miry, Ze by tato skutec¢nost mohla ovlivnit fadné dodani zboZi, je v takovém
pfipadé povinnosti proddvajiciho upfesnit i zajistit chybéjici informace a Udaje. V pfipadé, ze
kupujicim poskytnuté hodnoty ¢i Udaje maji zasadni vyznam pro dodani zboZi,
je vidy povinnosti prodavajiciho si dané uUdaje ovéfit. Kupujici se zavazuje poskytnout
prodavajicimu nezbytnou soucinnosti v terminech dle svych provoznich mozZnosti. Prodavajici
nema narok na Zadné dodatecné platby ani prodlouZeni terminu dodéani zboZi z divodu
chybné interpretace jakychkoliv podkladid vztahujicich se k pfedmétu této smlouvy.
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Strany se dohodly a prodavajici urcil, Ze osobou opravnénou k jednani za prodavajiciho
ve vécech, které se tykaji této smlouvy a jeji realizace je:

Jméno: Ing. Jan Cizek, Ph.D.
jan.cizek@4jtech.cz
tel.: +420 605276276

Strany se dohodly a kupujici urcil, Ze osobou opravnénou k jednani za kupujiciho ve vécech,
které se tykaji této smlouvy a jeji realizace je:

Jméno: Michal Broz
e-mail: brozmichal@fzp.czu.cz
tel.: +420 606135073

Veskerd korespondence, pokyny, oznameni, zadosti, zd&znamy a jiné dokumenty vzniklé
na zakladé této smlouvy mezi smluvnimi stranami nebo v souvislosti s ni budou vyhotoveny
v pisemné formé v Ceském jazyce a dorucuji se bud osobné nebo doporucenou postou,
faxem ¢i e-mailem, k rukam a na dorucovaci adresy opravnénych osob dle této smlouvy.

VI.
Zaruka na zboizi

Prodavajici prebira zaruku za zboZi na dobu 24 mésicl. Zaruéni doba pocind bézet dnem
dodani zbozi kupujicimu, tj. dnem podpisu preddvaciho protokolu kupujicim v souladu s ¢l.
3.3. a 3.4. této smlouvy.

Pozadavek na odstranéni vad zboZi uplatni kupujici u proddvajiciho bez zbyte¢ného odkladu
po jejich zjiSténi, pficemz i reklamace odesland v posledni den zarucni doby se povaZuje
za vc€as uplatnénou. Kupujici je povinen pisemné ohlasit prodavajicimu zarucni vady,
a to na e-mailovou adresu prodavajiciho: jan.cizek@4jtech.cz nebo na adresu uvedenou
v zahlavi této smlouvy. Pro Ucely této smlouvy se za v€asné ozndmeni vady povazuje ohlaseni
ucinéné

do 5 pracovnich dnl ode dne, ve kterém se kupujici o vadé dozvédél. V pisemné reklamaci
uvede kupujici popis vady nebo informaci o tom, jak se vada projevuje, a zpUsob, jakym
pozZaduje vadu odstranit v souladu s § 2169 obcanského zakoniku.

Zarucni opravy se prodavajici zavazuje provést bezplatné ve lh(té do 30 dnli od ohlaseni vady
kupujicim. Prodavajici je oprdvnén na zakladé pisemné a odlvodnéné Z7adosti pozadat
kupujictho o prodlouzeni této lhlty. V pfipadé nedodrzeni téchto provadécich termin( je
kupujici opravnén nedostatky nechat odstranit treti osobou na naklady prodavajiciho, a to
i bez predchoziho upozornéni na tuto skutecnost.

V pripadé opravy v zarucni dobé se tato prodluZzuje o dobu od oznameni zavady kupujicim
do jejiho fadného odstranéni prodavajicim.

Smluvni strany se vyslovné dohodly a souhlasi, Ze v pfipadé dodani nového zboZi za zbozi
vadné v souladu s ustanovenim tohoto clanku, se zaru¢ni doba stanovend v¢l. 6.1 této
smlouvy prodluzuje o 12 mésicl a kupujicimu zlstavaji zachovana veskerd prava z vadného
plnéni dle této smlouvy a ob¢anského zakoniku.

| v pfipadé, Ze prodavajici vadu neuzna, je povinen vadu odstranit, a to ve |hité uvedené v ¢l.
6.3. této smlouvy, nedohodnou-li se smluvni strany jinak. V ptipadé, Ze prodavajici vadu
neuzna, bude opravnénost reklamace ovérena znaleckym posudkem, ktery necha zpracovat
kupujici. V pfipadé, Ze bude reklamace oznacena znalcem za opravnénou, ponese prodavajici
i naklady na vyhotoveni znaleckého posudku. Prokaze-li se, Ze kupujici reklamoval vadu
neopravnéné, je kupujici povinen uhradit prodavajicimu ucelné a prokazatelné vynaloZené
naklady na odstranéni vady.



6.7.

7.1.

8.1.

8.2.

8.3.

8.4.

8.5.

8.6.

9.1.

9.2.

9.3.

Veskerd prava z vadného plnéni v tomto ¢lanku neupravena se dale fidi platnymi ustanoveni
obcanského zakoniku.

VII.
Zarucni servis

Prodavajici je povinen v prlibéhu zaruéni doby uskutecnit nejméné dvakrat rocné servisni
prohlidku zboZi (¢i ¢astéji dle pFipadné vyrobni specifikace jednotlivych ¢asti zboZi a vSech
jeho soucasti), pfi niz provede zakladni servisni Ukony, tj. zejména: vizualni kontrolu a ocistu
zafizeni, béZnou Udrzbu zafizeni, kontrolu a otestovani zakladnich parametrt funkcnich celkd,
provéreni béznych funkci systému, véetné dodani potfebného materiadlu a nahradnich dild, a
to bez naroku na jakoukoli dalsi Uplatu nad rdmec sjednané kupni ceny.

VIIL.
Sankcni ujednani

V pripadé, Ze prodavajici nedoda zbozi v terminu dle této smlouvy, zavazuje se kupujicimu
uhradit smluvni pokutu ve vysi 0,5% z kupni ceny stanovené v ¢l. 4.2. této smlouvy za kazdy,
byt i jen zapodaty den prodleni.

Proddvajici je povinen kupujicimu uhradit smluvni pokutu ve vysi 0,05% z kupni ceny v ¢l. 4.2.
této smlouvy za kaZzdou jednotlivou vadu a kazdy zapocaty den prodleni a s odstranénim
reklamované vady ve Ih(té dle ¢l. 6.3. této smlouvy.

V pfipadé prodleni kupujiciho s uhradou faktury je prodavajici opravnén uplatnit v{ci
kupujicimu urok z prodleni ve vysi 0,05% z dluzné ¢astky za kazdy i jen zapocaty den prodleni
s Uhradou faktury.

Kupujici je opravnén jakoukoli smluvni pokutu jednostranné zapocitat proti jakékoli
pohleddvce prodavajiciho za kupujicim (véetné pohleddvky prodavajiciho na zaplaceni kupni
ceny).

Povinna smluvni strana se zavazuje uhradit vyluctovanou smluvni pokutu (smluvni pokuty)
ve |hité do 14 dnl ode dne obdrzZeni pfislusného vyuctovani. Stejna Ihlita se vztahuje rovnéz
na Uhradu Urok( z prodleni.

Uhradou smluvni pokuty ziistavaji nedotéena prava kupujiciho na nahradu $kody v plné vysi.
Uhradou smluvni pokuty z@stavaji nedotéena prava kupujicitho na fadné splnéni povinnosti
ze strany prodavajiciho.

IX.
Nahrada Gjmy a nadhrada skody

Nahrada Ujmy se fidi ustanovenimi § 2894 a nasl. obc¢anského zakoniku. Smluvni strany timto
vyslovné sjedndvaji povinnost nahrady nemajetkové Ujmy (napf. poskozeni dobrého jména),
paklize na ni dotéené smluvni strané vznikne narok.

Narok na nahradu Skody vznika vedle naroku na smluvni pokutu sjednaného dle této smlouvy
a vedle dalSich sjednanych povinnosti.

Uhradou vzniklé $kody se povinna smluvni strana nezprosti povinnosti k poskytnuti plnéni
v souladu s touto smlouvou.



10.1.

10.2.

10.3.

10.4.

10.5.

10.6.

X.
Platnost a tc¢innost smlouvy

Tato smlouva nabyva platnosti dnem podpisu smlouvy opravnénymi zastupci obou smluvnich
stran. Tato smlouva nabyva uUc¢innosti okamzikem uvetejnéni v registru smluv v souladu se
zakonem ¢. 340/2015 Sb., o zvlastnich podminkach Géinnosti nékterych smluv, uverejriovani
téchto smluv a o registru smluv (zadkon o registru smluv), ve znéni pozdéjsich predpisu.

Smluvni vztah zaloZeny touto smlouvou mizZe byt ukoncen:
a) pisemnou dohodu smluvnich stran,
b) odstoupenim od smlouvy.

Odstoupit od smlouvy lze pouze z dlivodl stanovenych ve smlouvé nebo zakonem. Smluvni
strana dotéend porusenim povinnosti druhé smluvni strany muize od této smlouvy
jednostranné odstoupit pro podstatné poruseni této smlouvy, pficemz za podstatné poruseni
se zejména povazuje:

Na strané kupuijiciho:

a) nezaplaceni kupni ceny podle této smlouvy ve Ihité delsi 30 dni po dni splatnosti
pfislusné faktury,

b) porusi-li podstatnym zplsobem své povinnosti vyplyvajici z této smlouvy (zejména
neposkytne-li prodavajicimu potfebnou soucinnost, a to ani po stanoveni dodatec¢né
IhGty prodavajicim).

Na strané prodavajiciho:

a) jestlize nedodd radné a vcas predmét této smlouvy a nezjedna ndpravu do 5 pracovnich
dnll od pisemného upozornéni kupujicim na neplnéni této smlouvy,

b) postupuje-li prodavajici pfi plnéni smlouvy vrozporu s ujednanimi této smlouvy,
s pokyny opravnéného zastupce kupujiciho ¢i s pravnimi predpisy,

¢) nebude-li schopen dodat nové a originalni zboZi, v souladu s podminkami v této smlouvé
uvedenymi,

d) poda-li na sebe insolvencni navrh dle zakona ¢. 182/2006 Sb., o Upadku a zpUsobech
jeho feseni (insolvencni zakon) nebo v insolvencnim fizeni viéi majetku prodavajiciho
zahdjeném na navrh véfitele bylo vydano rozhodnuti o Upadku, nebo byl insolvenéni
navrh zamitnut proto, Ze majetek nepostacuje k thradé nakladd insolvencniho fizeni,
nebo byla zavedena nucenad sprava prodavajiciho podle zvlastnich pravnich predpisu,

e) dojde-li k nepodstatnému poruseni povinnosti ulozenych prodavajicimu smlouvou,
paklize nedostatky prodavajici v dodatecné poskytnuté Ihité neodstranil,

f)  prevede-li své zavazky, povinnosti nebo prdva plynouci z této smlouvy na jiny subjekt,
a to bez predchoziho souhlasu kupujiciho.

U¢innost odstoupeni od smlouvy nastava doruéenim ozndmeni o odstoupeni druhé smluvni
strané na jeji adresu uvedenou v zahlavi této smlouvy.

Kupujici je opravnén od smlouvy odstoupit v pfipadé, Ze podle Udaji uvedenych v registru
platcli DPH se prodavajici stane nespolehlivym platcem DPH.

Skoncenim ucinnosti smlouvy zanikaji vSechny zavazky smluvnich stran ze smlouvy.
Skoncenim ucinnosti smlouvy nebo jejim zanikem vsak nezanikaji ndroky na nahradu skody
a zaplaceni smluvnich pokut sjednanych pro pfipad poruseni smluvnich povinnosti vzniklych



11.1.

11.2.

12.1.

12.2.

12.3.

12.4.

13.1.

13.2.

pfed skoncenim ucinnosti (zdnikem) smlouvy, a ty zdvazky smluvnich stran, které podle
smlouvy nebo vzhledem ke své povaze maji trvat i nadale, nebo u kterych tak stanovi zakon.

XI.
Stfet zajmu
Prodavajici se zavazuje, Ze bez predchoziho pisemného souhlasu kupujiciho nebude
v souvislosti s plnénim vefejné zakazky uvedené v¢l. I. této smlouvy pfijimat zadné jiné

odmeény, provize Ci jakékoliv dalsi vyhody neili ty, které jsou vyslovné uvedeny v této
smlouvé.

Prodavajici se zavazuje, Ze se nebude podilet na zadné Cinnosti, ktera by mohla byt v rozporu
se zajmy kupujiciho danymi nebo souvisejicimi s plnénim predmétu této smlouvy. K tomuto
zavazku je prodavajici povinen zavazat své pfipadné poddodavatele, pouZije-li je pro ucely
plnéni této smlouvy.

XIl.
Vyssi moc
Smluvni strany jsou zbaveny odpovédnosti za Castecné nebo Uplné neplnéni povinnosti
danych touto smlouvou v pfipadé (a vtom rozsahu), kdy toto neplnéni bylo vysledkem
udalosti nebo okolnosti zplsobené vyssi moci. Odpovédnost za nesplnéni smluvni povinnosti
vSak nevylucuje prekdzka, kterad vznikla v dobé, kdy povinna smluvni strana byla v prodleni
s plnénim své povinnosti nebo vznikla z jejich hospodaiskych pomérda.

Pro ucely této smlouvy se vyssi moci rozumi takovd mimoradna a neodvratitelnd udalost,
ktera je mimo kontrolu smluvni strany, jez se na ni odvolava, kterou smluvni strana nemohla
pfi uzavieni této smlouvy predvidat a kterd smluvni strané brani v plnéni zavazkd
vyplyvajicich z této smlouvy. Takovymi udalostmi jsou zejména (avsak nikoliv vylucné): valka,
Zivelna katastrofa apod. Za vys$si moc neni povaziovdna chyba nebo zanedbani ze strany
prodavajiciho, mistni a podnikové stavky, vypadky ve vyrobé, v dodavce energii apod. Vyssi
moci neni rovnéz selhani poddodavatele, nastalo-li z jinych neZ shora uvedenych ddvodu.

Nastane-li situace vyssi moci, je dotéena smluvni strana povinna okamzité o takovém stavu,
jeho priciné a predpokladaném terminu skonceni informovat druhou smluvni stranu. Smluvni
strany se zavazuji hledat alternativni prostfedky pro splnéni predmétu této smlouvy

a poskytnout za timto ucelem druhé smluvni strané veskerou soucinnost.

Trva-li vyssi moc nebo jeji ucinky delsi dobu nez 3 mésice a nenajdou-li smluvni strany
alternativni feseni, ma kterakoliv ze smluvnich stran pravo od smlouvy odstoupit. V takovém
pfipadé je na volbé kupujiciho, ktery miZe rozhodnout, zda (i) si dosud pfijaté plnéni
ponecha za ¢ast kupni ceny odpovidajici rozsahu a kvalité dosud pfijatého plnéni, anebo
(ii) zda si smluvni strany vzajemné poskytnuté plnéni vrati.

Xl
Zavérecna ustanoveni

Vztahy mezi stranami se fidi ¢eskym pravnim fadem. Ve vécech smlouvou vyslovné
neupravenych se pravni vztahy zni vznikajici a vyplyvajici fidi ptislusnymi ustanovenimi
obcéanského zdkoniku a ostatnimi obecné zavaznymi pravnimi predpisy.

Veskeré zmény ¢i doplnéni smlouvy lze ucinit pouze na zdkladé pisemné dohody smluvnich
stran. Takové dohody musi mit podobu datovanych, ¢islovanych a obéma smluvnimi stranami
podepsanych dodatk( smlouvy. Jinou, neZ pisemnou formu dodatku v listinné podobé
smluvni strany timto vylucuiji.



13.3.

13.4.

13.5.

13.6.

13.7.

13.8.

13.9.

13.10.

13.11.

13.12.

Vztahuje-li se dlivod neplatnosti jen na nékteré ustanoveni smlouvy, je neplatnym pouze toto
ustanoveni, pokud z jeho povahy, obsahu anebo zokolnosti, za nichZ bylo sjednano,
nevyplyva, Ze jej nelze oddélit od ostatniho obsahu smlouvy.

Smluvni strany se dohodly, Ze proddavajici neni opravnén zapocist svou pohleddvku, ani
pohledavku svého poddluznika, za kupujicim proti pohledavce kupujiciho za prodavajicim.

Prodavajici neni opravnén postoupit pohledavku, ktera mu vznikne na zdkladé smlouvy nebo
v souvislosti s ni, na tfeti osobu. Prodavajici neni opravnén postoupit smlouvu ani z ¢asti treti
osobé.

Smluvni strany budou vidy usilovat o pratelské urovnani pfipadnych spord vzniklych
ze smlouvy. Pokud nebylo dosaZzeno pratelského urovnani sporu ani do 30 pracovnich dnl
po jeho prvnim oznameni druhé strané, je kterakoliv ze smluvnich stran opravnéna obratit
se svym narokem k pfislusnému soudu.

Smlouva se vyhotovuje a podepisuje v elektronické podobé.

Nedilnou soucasti této smlouvy jsou nasledujici prilohy:
Pfiloha €. 1 — Technicka specifikace

Prodavajici bezvyhradné souhlasi se zverejnénim plného znéni smlouvy tak, aby tato smlouva
mohla byt pfedmétem poskytnuté informace ve smyslu zdkona ¢. 106/1999 Sb., o
svobodném pfistupu k informacim, ve znéni pozdéjsich predpist. Prodavajici rovnéz souhlasi
se zverejnénim plného znéni smlouvy dle § 219 zédkona ¢. 134/2016 Sb., o zadavani vefejnych
zakazek, ve znéni pozdéjsich predpist a zakona ¢. 340/2015 Sb., o zvlastnich podminkach
ucinnosti nékterych smluv, uverejiovani téchto smluv a o registru smluv (zdkon o registru
smluv).

Prodavajici bere na védomi a souhlasi, Ze je osobou povinnou ve smyslu § 2 pism. e) zdkona
¢.320/2001 Sh., o finanéni kontrole, ve znéni pozdéjsich predpisli. Prodavajici je povinen
plnit povinnosti vyplyvajici pro ného jako osobu povinnou z vyse citovaného zakona

Smluvni stany prohlasuji, Ze mezi nimi nebyla vedena Zadna dalsi jednani ani u¢inény zadné
dohody, at Ustni ¢i pisemné, vztahujici se jakkoliv k predmétu této smlouvy.

Smluvni strany prohlasuji, Ze si smlouvu pred jejim podpisem precetly a s jejim obsahem
bez vyhrad souhlasi. Smlouva je vyjadienim jejich pravé, skutecné, svobodné a vaziné vile.
Na dakaz pravosti a pravdivosti téchto prohlaseni pripojuji opravnéni zastupci smluvnich
stran své vlastnorucni podpisy.

V Praze dne

Za kupujiciho:

Ceska zemédélska univerzita v Praze
Digitalné podepsal
Ing. Jakub Kleindienst

Ing. Jakub
Kleindienst 15535 oror

Ing. Jakub Kleindienst, kvestor

V Praze dne

Za prodavajiciho:
4Jtech s.r.o.
Digitalné podepsal Ing. Jan Cizek,

Ing. Jan
Cl’ée kl P h .D. Datum: 2021.01.27 11:23:01 +01'00'

Ing. Jan Cizek, Ph.D., jednatel
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Cislo polozky

Technicka specifikace pro VZ Nakup terénnich a laboratornich senzort, méfidel a dataloggert (projekt SWAMP)

planovany
pocet kust

Jednotkova cena bez
DPH

Cena bez DPH

Model, vyrobni ¢islo, odkaz na webovy katalog

Multifunkéni datalogger s nizkou spotfebou energie uréeny k méficim senzoriim, analyze dat, ukladani dat a program(. MozZnost odesilani dat pfes SIM kartu. Pro venkovni poufZiti.
Pozadovany rozsah provoznich teplot: min. v rozsahu -30° az +45°C

Maximalni rychlost skenovani: min. 10 Hz

Citace pulsti: min. 8

Pocet analogovych vstupd: min. 6

Moznost konfigurace portt jako vstup, nebo vystup - modulace $ifky impulsu, externi pferuseni, status 0/1, komunikaéni funkce.

PoZzadované porty: USB Micro B, RS-232

Podporované komunikaéni protokoly: PakBus, Modbus, DNP3, SDI-12, TCP, UDP

Podporované internetové protokoly: Ethernet, PPP, RNDIS, ICMP/Ping, Auto-IP(APIPA), IPv4, IPv6, UDP, TCP, TLS (v1.2), DNS, DHCP, SLAAC, NTP, Telnet, HTTP(S), FTP(S), SMTP/TLS, POP3/TLS
Pozadovand podpora 2G a 3G siti: 2G Frequency Bands 850, 900, 1800, 1900; 3G Frequency Bands 800, 850, 900, 1900, 2100GSM/GPRS/EDGE (2G)UMTS/HSPA+ (3G)

Min. kapacita k uloZeni dat: 25 MB

Zdroj napajeni: externi

60000

120000

All Terrain Logger 6Al Ethernet 3G - S/N: 4) BAA21Axxx

Senzor vlhkosti a teploty ptidy s prodlouZzenou zérukou s nerezovymi jehlami pro lepsi kontakt s pidnim prostiedim.

Pozadovany rozsah méfeni vihkosti pady: min. 0,00-0,70 m3/m3 PoZzadovana presnost méfeni vlhkosti piidy: Obecna kalibrace: min. +0,03 m3/m3 (+3,00% VWC)
typickd v mineralnich ptdéch, které maji EC <8 dS/m, Specificka kalibrace: min. +t0,01-0,02 m3/m3 (+1-2% VWC) v jakémkoli poréznim médiu

Pozadovana presnost méfeni teploty pady: min. 1 °C

PoZzadovany rozsah provoznich teplot: min. v rozsahu -30° az +45°C

Vystupy: DDI serial nebo komunika¢ni protokol SDI-12

Délka kabelu min. 14 m.

Napdjeci napéti: 5 VDC - 14 VDC

52

7100

369200

Snimac vlhkosti a teploty pady SVLH 20 - S/N: 4)
BBA21Axxx

Tenziometr schopny méfit po dobu celého roku o délce min. 35 cm a prdméru max. 2,5 cm

Pozadované specifikace méreni: rozsah vodniho potencidlu: min. -85 az +50 kPa, rozliseni vodniho potencidlu: min. 0,0012 kPa, pfesnost vodniho potencidlu: min. 0,15 kPa.
Rozsah méfeni teploty pudy: min. =30 az +60 °C

Pfesnost méfeni teploty pldy: min. +1 °C

PoZzadovany rozsah pracovnich teplot: -30° az +45°C

Vystupy: DDI serial, nebo komunikaéni protokol SDI-12

Délka kabelu min. 9 m

12

11000

132000

Tensiometr SVLH 36 - S/N: 4) BCA21Axxx

Vzorkovaci lahev 2000 ml s ochranou proti preteéeni a vzorkovaéem pldy vhodnym pro herbicidy i pesticidy. Pozadovana velikost vzorkovace pudy je délka 60 cm a pramér 20 mm. Musi splfiovat standardy DIN.

16

400

6400

Sukéni kelimek S/N: 4)SUC20

Vzorkova¢ (Rhizon) pro vyzkum pudy v laboratornich podminkach. Délka 10 cm, primér 2,5 mm, vzorkovaci ¢ast zpevnéna sklenénymi vidkny. PoZzadovanya vytéznost ve vodé: 1 barovy tlakovy rozdil: min. 1 ml/min., vytéZnost v
pGdé min. 6 ml za 16 hodin. Zivotnost min. 5 mésica.

100

150

15000

Rhizon S/N: 4]19.21.21

Vzorkova¢ (Rhizon) pro vyzkum pidy v laboratornich podminkach. Délka 5 cm, priimér 2,5 mm, vzorkovaci ¢ast zpevnéna sklenénymi vidkny. PoZzadovand vytéZnost ve vodé: 1 barovy tlakovy rozdil: min. 1 ml/min., vytéZznost v
pGdé min. 6 ml za 16 hodin. Zivotnost min. 5 mésica.

100

150

15000

Rhizon S/N: 4J19.21.26

Vzorkovaé (Rhizon) pro vyzkum pdy v laboratornich podminkéch. Délka 5 cm, primér 2,5 mm, vzorkovaci ¢ast zpevnéna ocelovym dratem. Pozadovana vytéznost ve vodé: 1 barovy tlakovy rozdil: min. 1 ml/min., vytéZnost v
padé min. 6 ml za 16 hodin. Zivotnost min. 5 mésica.

50

160

8000

Rhizon S/N: 4J19.21.05

Vzorkova¢ (Rhizon) pro terénnni vyzkum. Délka 9 cm, primér 4,5 mm, s pfipojenim pro 30 ml injekéni stfikacku. Vzorkovaci ¢ast zpevnéna ocelovym dritem. PoZadovana vytéznost ve vodé min. 7 ml/min., VytéZnost ve vihké ptidé
alespori 5 ml za 0,1 - 2 hodiny. Zivotnost min. 5 mésicd.

200

200

40000

Rhizon S/N: 4]19.21.36
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Senzor vlhkosti, teploty a EC pGdy s prodlouzenou zarukou s nerezovymi jehlami pro lepsi kontakt s ptidnim prostredim.

PoZadované vlastnosti: Pfesnost méfeni vihkosti piidy- Obecna kalibrace: min. +0,03 m3/m3 (+3,00% VWC) typicka v mineralnich pidach, které maji EC <8 dS/m, Specificka kalibrace: min. +0,01-0,02 m3/m3 (+1-2% VWC) v
jakémkoli poréznim médiu

Dielektrickd permitivita (a): Pro rozsah 1-40: min. +1 €a, Pro rozsah 40-80: min. 15 % z méfeni

PoZadovana presnost méfeni teploty pady: min. £0,5 °C

Pozadovany rozsah provoznich teplot: min. v rozsahu -30° az +45°C

Vystupy: DDI serial nebo komunikaéni protokol SDI-12

Délka kabelu min. 14 m.

Napajeci napéti: 5 VDC - 14 VDC

16

8200

131200

Snimac vlhkosti a teploty pddy SVLH 24 - S/N: 4)
BBB21Axxx
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Multifunkéni datalogger s nizkou spotfebou energie uréeny k méficim senzoriim, analyze dat, ukladani dat a program(. Pro venkovni pouZiti.
Pozadovany rozsah provoznich teplot: min. v rozsahu -30° az +45°C

Maximalni rychlost skenovani: min. 10 Hz

Citace pulsti: min. 8

Pocet analogovych vstupd: min. 6

Moznost konfigurace portt jako vstup, nebo vystup - modulace $itky impulsu, externi pferuseni, status 0/1, komunikaéni funkce.
Pozadované porty: USB Micro B, RS-232

Podporované komunikacni protokoly: PakBus, Modbus, DNP3, SDI-12, TCP, UDP

Min. kapacita k uloZeni dat: 25 MB

Zdroj napajeni: externi

45000

45000

All Terrain Logger 6Al USB - S/N: 4) BAB21Axxx
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Napdjeci zdroj, regulator nabijeni s transformatorem st¥idavého proudu, nebo ménicem stfidavého napéti a s proudovou a napétovou ochranou. Zdroj by mél byt vhodny i pro p¥ipojeni solarniho panelu a obsahovat zalozni
baterii o kapacité min. 7 Ah

Pozadovany rozsah pracovnich teplot: min. -30° az +45°C

Rozsah vstupniho napéti pro solarni panel: min. v rozsahu 15 az 40 Vdc

Rozsah vstupniho napéti pro AC zdroj: min. v rozsahu 18 az 24 VRMS

Rozsah vstupniho napéti pro DC zdroj: min. v rozsahu 16 az 40 Vdc

Maximalni nabijeci proud: min. 4.0 Adc typicky

10000

20000

MultiPowerSource - S/N: 4) BAD21Axxx
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Rozvodna skiin odolna proti povétrnostnim vliviim. Pro moZnost snadné manipulace v terénu je maximalni poZzadovana hmotnost 5,5 kg.
Pozadovany rozsah operacnich teplot: -30° az +45°C
Technické pozadavky: senzor pro sledovani relativni vhikosti uvnitf skiiné.

1000

2000

PowerBox - S/N BAF21Axxx
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Solarni systém, vykon min. 10 W, v¢. nerezového stojanu 1m, drzakd, montazni desky. PoZzadovéana moznost instalace systému v lokalité pomoci zemniho vrutu, bez pouZiti betonaze.
Pozadovany rozsah operacnich teplot: min. -30° az +45°C

15000

30000

SolarPowerSource - S/N: 4) BAE21AXxx
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Mikroklimaticky monitorovaci systém schopny méfrit:

Sluneéni zéfeni - pozadované rozlieni min. 1 W/m2, pfesnost min. + 5% z méfeni (typicky), rozsah min. 0 az 1750 W/m2
Srazky - pozadované rozliseni min. 0,02 mm, rozsah min. 0 az 400 mm/h

Teplotu vzduchu - poZzadované rozliseni min. 0,1 °C, pfesnost min. 0,6 °C, rozsah min. -50 aZz +60 °C

Barometricky tlak - poZzadované rozliseni min. 0,01 kPa, pfesnost min. + 0,5 kPa

Tlak par - poZzadované rozliseni min. 0,01 kPa, rozsah min. 0 az 47 kPa

Relativni vlhkost - poZzadované rozliseni min. 0,1% RH, rozsah min. 0 az 100% RH

Rychlost a smér vétru - pozadované rozliseni min. 0,01 m/s a pro smér min. 1°, rozsah min. 0 az 30 m/s pro rychlost, min. 0 az 359° pro smér
Maximdlni poryvy vétru - pozadované rozliseni min. 0,01 m/s

Udery a vzdalenost blesku - pozadované rozli$eni min. 1 uder, rozli$eni vzdalenosti min. 3 km

Pozadované napdjeci napéti: 3,6 az 15 Vdc

Komunika¢ni vystup: SDI-12, kabel min. 5 m

Pozadovany rozsah operacnich teplot: min. -30°az +45°C

35000

70000

Meteostanice PRO 4: S/N: 4) BBD21Axxx
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Radiacni $tit chranici vybrana zafizeni pfed slune¢nim zafenim. Pozadované rozméry primér max. 12 cm, vyska max. 35 cm.

3000

6000

WeatherShield Meteo S/N: 4JBBD21Bxxx

17

Upinaci systém s tfmeny pro upnuti vybranych zafizeni k instalované meteostanici.

5000

10000

MeteoBracket S/N 4JBBD21Cxxx

Celkova nabidkova

cena bez DPH

1019800
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Obecné o dataloggerové radé All Terain Logger

Univerzalni nizkopfikonovy datalogger All Terrain Logger je jednim ze zakladnich prvku
méficiho systému vyvinutého firmou 4Jtech s.r.o. Datalogger slouzi ke kontinualnimu sbéru
a zaznamu dat z pfipojenych snimacu, at jiz vyvinuty ve firmé 4Jtech nebo snimacu
dodanych tfeti stranou. Vyvoj dataloggerové fady byl motivovan potfebou 4Jtech
uskute€novat vlastni méreni. VSechny dataloggery jsou navrzeny s dlrazem na snadné
pouziti pfi terénnich mérfenich. Filozofii pfi vyvoji této fady dataloggerd bylo maximalni
usnadnéni méfeni v terénu pfi zachovani maximalni odolnosti. Pro zvySeni spolehlivosti a
odolnosti obsahuji minimum uzivatelsky nastavitelnych parametrd a vyhodnocovacich
funkci. Komplexnéjsi postprocesing naméfenych dat je provadén v nadfazenych pocitacich,
kam jsou data odesilana.

Datalogger je koncipovan jako modularni zafizeni. Diky tomu je snadno rozsifitelny
o vnitfni moduly dle konkrétnich potfeb zakaznika. Z vnéjSiho pohledu se stale jedna o
stejné zafizeni, které ale mize mit mnoho raznych funkci. Zakladnim stavebnim prvkem je
méfici karta pro 2 analogoveé signaly a vystup dat po sbérnici Ethernet. Diky naprostému
ofezani funkci se nam podairilo vytvofit jednoduché zafizeni, uzivatelsky velmi pfivétivé diky
snadnému nastaveni. | pfes svou jednoduchost zafizeni splfuje pozadavky na spolehlivé,
pfesné a bezproblémové ukladani a pfenaseni sbiranych dat.

Zakladni modul lze rozSifovat o velké mnozZstvi dalSich funkcionalit. Jedna se o tfi
zakladni kategorie rozSifeni: Vstupné vystupni porty snimacu, rozsifeni moznosti ukladani
dat a komunikace s nadfazenym centralnim prvkem méfeni a softwarova rozSifeni
pouzitych vstupnich modul(. Struény seznam moznych modult, kterymi mohou byt
dataloggery osazeny jsou shrnuty v nasledujicim pfehledu:

e Vstupné vystupni porty
o Analogovy vstup
o PWM vstup /vystup
o Digitalni stavovy vstup (1/0)
o Externi pferuseni
o Univerzalni digitalni vstupy / vystupy pro komunikacni protokoly dle SW vybavy
e Ukladani dat komunikace s nadfazenym centralnim prvkem méfeni
o Modul s volné rozsifitelnou paméti zafizeni pomoci SD karty
o Ethernet
o 2G/3G
o TCP-IP, DNS, DHCP a dalSi potfebné pro odesilani napf. Emiall s upozornénim
nebo ukladani dat na vzdalené ulozisté
o Zakazkové lIze i dalSi bezdratové komunikacni protokoly
e Softwarové vybaveni
o Prumérovaci funkce
Proprietarni komunikacni protokol 4Jtech
Komunikacni protokoly tfetich stran: ModBus, SDI-12, TCP / UDP, DNP3,
Méfeni proudu v primyslové smyc¢ce (0-20 mA nebo 4-20 mA)
Méfeni napéti (0-10V)

o O O O
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Prehled zakladnich charakteristik vybranych
loggeru

Parametr All Terrain Logger  All Terrain Logger

6Al Eth / 3G 6Al Eth
Analogové vstupy 6 6
(0-10V/4-20 mA)*
Digitalni vstupy/vystupy 6 6
TTL,3,3V-10V CMOS *
Univerzalni sériova sbérnice ano ano
SDI-12, SPI, RS-232, RS-485, ModBus
Univerzalni ¢ita¢ — méreni frekvence/délky 8 8
periody 1 Hz — 1 kHz, 1 — 99 % stfida *
Univerzalni pulsni generator + generator PWM ano ano
1 Hz - 1 kHz, 1 — 99 % strida *
Rozhrani ethernet ano ano
Rozhrani USB ano ano
Rozhrani RS232 ano ano
Komunikacéni 3G GSM modul ano ne
Komunikaé€ni rychlost na strané snimacu 10 Hz 10 Hz
Interni pamét’ 16 GB, rozsiritelna SD 16 GB, rozsiritelna SD

*) moznost upravit rozsah dle potfeb zakaznika

Revision 03, Sep 2020
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1. INTRODUCTION

Thank you for choosing the ATMOS 41 All-in-One Weather Station from METER Group.

The ATMOS 41 All-in-One Weather Station is designed for continuous monitoring of
environmental variables, including all standard weather measurements (Section 3).
The ATMOS 41 measures the following:

« Solar radiation

 Precipitation

« Air temperature

« Barometric pressure

« Vapor pressure

 Relative humidity

» Wind speed

» Wind direction

* Maximum wind gust

« Lightning strikes

« Lightning distance

- Tilt

All sensors are integrated into a single, small form-factor unit, requiring minimal installation
effort. A robust, no moving parts design that prevents errors because of wear or fouling make

the weather station ideal for long-term, remote installations. ATMOS 41 can be used for a
variety of applications:

» Weather monitoring

« Microenvironment monitoring

« Spatially-distributed environmental monitoring

» Crop weather monitoring

« Fire danger monitoring

» Weather networks

Additional advantages include its low-power design that supports battery-operated data

loggers and the SDI-12 three-wire interface. A tilt sensor warns the user of out-of-level
condition, and no configurations are necessary.

Prior to use, verify all ATMOS 41 system components are included and appear in
good condition.
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3. SYSTEM

This section describes the ATMOS 41 All-in-One Weather Station system.

3.1 SPECIFICATIONS
MEASUREMENT SPECIFICATIONS

Solar Radiation

Range 0-1750 W/m?
Resolution 1 W/m?
Accuracy +5% of measurement typical

Precipitation

Range 0-400 mm/h
Resolution 0.017 mm
Accuracy +5% of measurement from 0 to 50 mm/h
Vapor Pressure
Range 0-47 kPa
Resolution 0.01 kPa
Accuracy Varies with temperature and humidity, +0.2 kPa typical below 40 °C
100% +0.81] +1.30] +2.62
95% +0.68| +1.08| +2.26
90% +1.06] +2.23
85% £1.05] +2.18
 80% 1083 +1.84
75% +0.82 +1.80
70% +0.81 +1.77
| 65% £0.79 £1.73| £3.8¢
| 80% £1.38] &
B e5% +1.34] £3
£| s50% £1.31] £3.16
g 45% £1.27| +2.60
S| 40% £1.24] £2.53
T| 35% £1.20] +£2.46
30% +1.17| +2.39
25% +1.14| +2.32
20% +0.67 +1.10] £2.25
15% +0.85 +1.39] +2.67
| 10% £0.84 +1.67
5% +0.64 +1.03] +1.96
0% +0758| +1.22] +£3.
0°C | 10°C | 20°C  30°C | 40°C | 50°C | 60°C | 70°C | B0°C
TEMPERATURE (°C)

Figure 4 Vapor pressure sensor accuracy
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Relative Humidity

+6%
6%
6%
+6%
+5%
5%
5%
24%

4%
+4%

5%

80°C

Range 0-100% RH
Resolution 0.1% RH
Accuracy Varies with temperature and humidity, £3% RH typical
100% | #5% | #5% | 5% | +5% | +5% | +6% | +5%| 6%
| 95% | 5% | #5% | 4% | 34% | $h% | 4% | 4% 5%
90% | 5% | #4% £4%| 5%
B5% | #5% | 4% 24 +5%
B0% | *4% | +4% 4%
75% | %4% | 4 4%
70% | 4% | £4%
T| 65% | 4% | *4% *4%
x| 80% | 4%
& 55% | 14%
£| 50% | *4%
g 45% | 4%
S| 40% | 4%
T 3s% | 4%
30% | 4%
25% | +4%
20% | 4% | 4%
15% | 5% | +4% 4% 4%
10% | £8% | 5% 4% | & 4%| 5%
5% | 48% | #B% | 15% | +6% | 5% | 5% | :5%| 6%
0% +5% | +6% | +6% | +6% +6%
0°C | 10°C | 20°C | 30°C | 40°C | 50°C | 60°C | 70°C
TEMPERATURE (°C)
Figure5 RH sensoraccuracy
Air Temperature
Range -50to 60 °C
Resolution 0.1°C
Accuracy +0.6 °C
Humidity Sensor Temperature
Range -40to 50 °C
Resolution 0.1°C
Accuracy +1.0°C
Barometric Pressure
Range 50-110 kPa
Resolution 0.01 kPa
Accuracy +0.1 kPa from =10 to 50 °C

+0.5 kPa from —40 to 60 °C
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Horizontal Wind Speed

Range 0-30m/s

Resolution 0.01 m/s

Accuracy The greater of 0.3 m/s or 3% of measurement
Wind Gust

Range 0-30m/s

Resolution 0.01 m/s

Accuracy The greater of 0.3 m/s or 3% of measurement

Wind Direction

Range 0°-359°
Resolution 1°
Accuracy +5°

Tilt
Range —-90° to 90°
Resolution 0.1°
Accuracy +1°

Lightning Strike

Range 0-65,535 strikes
Resolution 1 strike
Accuracy Variable with distance, >25% detection at <10 km typical

Lightning Average Distance

Range 0-40 km
Resolution 3 km
Accuracy Variable
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COMMUNICATION SPECIFICATIONS
Output
SDI-12 communication

Data Logger Compatibility

METER ZL6 and EM60 data loggers or any data aquisition systems capable of switched
3.6-to 15.0-VDC excitation and SDI-12 communication

PHYSICAL CHARACTERISTICS

Dimensions
Diameter 10 cm (3.94 in)
Height 34.cm (13.39in), includes rain gauge filter

Operating Temperature Range

Minimum -50°C
Typical NA
Maximum 60 °C

NOTE: Barometric pressure and relative humidity sensors operate accurately at a minimum of —40 °C.

Cable Length
5 m (standard)

75 m (maximum custom cable length for additional cost)
NOTE: Contact Customer Support if a nonstandard cable length is needed.
Connector Types

3.5-mm stereo plug connector or stripped and tinned wires

ELECTRICAL AND TIMING CHARACTERISTICS
Supply Voltage (VCC to GND)

Minimum 3.6 VDC continuous
Typical NA
Maximum 15.0 VDC continuous

NOTE: The ATMOS 41 must be continulously powered to work properly.
NOTE: For the ATMOS 41 to meet digital logic levels specified by SDI-12, it must be excited at 3.9 VDC or greater.

10
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Digital Input Voltage (logic high)

Minimum 2.8V
Typical 3.0V
Maximum 5.5V

Digital Input Voltage (logic low)

Minimum -0.3V
Typical 0.0V
Maximum 0.8V

Digital Output Voltage (logic high)

Minimum NA
Typical 3.6V
Maximum NA

NOTE: Forthe ATMOS 41 to meet digital logic levels specified by SDI-12, it must be excited at 3.9 VDC or greater.

Power Line Slew Rate

Minimum 1.0V/ms
Typical NA
Maximum NA

Current Drain (during measurement)

Minimum 0.2 mA
Typical 8.0 mA
Maximum 33.0mA

Current Drain (while asleep)

Minimum 0.2 mA
Typical 0.3 mA
Maximum 0.4 mA

Power Up Time (SDI ready)—aRx! Commands

Minimum NA
Typical 10s
Maximum NA

1
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Power Up Time (SDI ready)—Other Commands

Minimum NA
Typical 800 ms
Maximum NA

Measurement Duration

Minimum NA

Typical 110 ms

Maximum 3,000 ms
COMPLIANCE

Manufactured under ISO 9001:2015
EM ISO/IEC 17050:2010 (CE Mark)






| PRODUCT

E CAMPBELL
5 | SCIENTIFIC

S WHEN MEASUREMENTS MATTER

Overview

The PS150is a 12 Vdc power supply that includes a
rechargeable 7 Ah valve-regulated lead-acid (VRLA) battery
and charging regulator. Charging power for these charging
regulators is typically supplied by an unregulated solar panel,
AC/AC transformer, or AC/DC converter.

Benefits and Features

) Three year extended warranty available on this product

W { SREI=
PS150

PS15012V Charging Regulators

Smart charger with temperature
compensation for optimal
charging and battery life

The PS150 are smart chargers that provide charging with
temperature compensation for optimal charging and battery
life. A maximum power point tracking algorithm is
incorporated for solar inputs to maximize available solar
charging resources.

g
For comprehensive details, visit: www.campbellsci.eu/ps150
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Obecné o PowerBox

Instalaéni skfiné PowerBox poskytuji jedine€nou ochranu pfi kratkodobych i
dlouhodobych méfenich jak v terénu, tak v laboratofi. Skfiné PowerBox splfuji uroven kryti
IP65, jsou tedy vhodné pro ochranu citlivych zafizeni pfi méfeni s rizikem desté. Skfiné jsou
vyrobeny z odolnych plastl zajistujicich odolnost proti narazu, zaroven jsou ale lehké pro
snadnou manipulaci a instalaci. Kazda dodana skfin je vybavena univerzalnimi
pruchodkami pro zapojeni vnitfniho vybaveni s okolnimi snimaci. Prichodky (typ a pocet)
|ze upravit na zakladé individualni poptavky.

PowerBox skfiné mohou byt individualné vybaveny méfenim zakladnich veliCin
dilezitych pro kontrolu klimatu uvnitf skfiné. Lze tak zajistit bezpecnych provoz citlivé
elektroniky. Méfeni zajiStuje zjednoduseny modul méreni okoli SenPro. Snimany mohou byt
na zakladé pozadavku zakaznika nasledujici veli€iny:

Teplota
VIhkost
Tlak

Skiiné PowerBox jsou dodavany v ucelené fadé rozmérd tak, aby vzdy vyhovély
konkrétnimu poZadavku zakaznika. Na zakladé pfedpokladaného vyuZiti je tedy vytipovana
nejvhodnéjsi velikost skfiné. Typicka dodavana velikost skfiné je 200x300x130 mm. Dvefe
skiiné jsou uzamykatelné s otonym zamkem. Pocget zamkU zavisi na velikosti skfiné.

PowerBox  skfiné jsou plné  kompatibilni s upeviiovacim  systémem
UniversalBracketSystem. Jsou dodany s pfipravkem a ocelovymi tfmeny umoziujicimi
snadné a bezpecné uchyceni skfiné.

Instalaci vnitiniho vybaveni do skfiné velmi zjednoduSuje vyjimatelna deska
vyrobena z ocelového pozinkovaného plechu. Desku Ize na pfani osadit DIN listami nebo
jinym upinacim systémem.

Revision 01, Apr 2020 1
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Prehled vlastnosti
méreni teploty
méreni tlaku
§

méreni relativni vlhkosti

Pouziti

°

primyslova automatizace

e fizeniaregulace

e jednoucelové vyrobni a méfici stanice
e meéreni okolnich podminek

verze 1.0.1.0 rev. kvéten 2020
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4)-RS je moduldrni viceucelovy systém urceny k méreni, sbéru dat, fizeni a regulaci
v primyslovych procesech. Zdakladni konfigurace systému 4J-RS se skladad zjedné Fidici
jednotky, ddle jen HRJ, a libovolného poctu rozsifujicich jednotek, ddle jen RJ.

Systém 4J-RS je urcen k montdzZi na DIN listu.

HRJ je vybavena konektorem RJ-45 pro pfipojeni do pocitacové sité LAN. Komunikace s HRJ
je realizovana protokolem TCP/IP a AT prikazy. S rozsifujicimi jednotkami R} komunikuje
rozhranim RS-485 a proprietarnim protokolem BeeCOM.

R,

" §| indikace
O Q |=
< =] 3|3 ’
2 BB
> S 7 rizeni
¥ izotacni-——4—- bariéra 4 ¢ i
na pa'_]em' i» RS-485 | | RS-485

\4

Ridici jednotky jsou propojeny s HRJ rozhranim RS-485 a proprietarnim protokolem BeeCOM.
Rozsifujici jednotky slouzi k méreni fyzikalnich velicin, spinani a ovladani aktudtor( a dalSich

zarizeni.
A A

™ = ; indikace
\© . vk i
c cC 3
< S Fizeni
worer-Feeeeeeees izolani bariéra 1 ;
napajeni 4 RS-485

\J \J
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Zvolend topologie dovoluje spolecné nebo oddélné napajeni jednotek. Komunikace je
zajisténa diferencidlni sbérnici RS-485 odolné proti béznému ruseni, galvanické oddéleni
komunikace zabranuje vzniku zemnich smycek pfi vzddleném propojeni jednotek.
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2 RS-SENPRO

RS-SENPRO je vhodna pro méreni teploty, absolutniho tlaku a relativni vihkosti. Mérené
hodnoty jsou kalibrované podle vyrobce senzoru.

Na rozdil od ostatnich jednotek systému RS se SENPRO umistuje mimo rozvadéc.

2.1 Elektrické vlastnosti

2.1.1 Zarizeni

min. typ. max. jednotka
napajeci napéti 21,6 24 26,4 VDC
proudovy odbér 50 80 mA
provozni teplota -10 - 70 °C
2.1.2 Meérené veliciny
min. typ. max. jednotka

rozsah méreného tlaku 30 - 110 kPa
chyb? méreni tlaku _ +0.1 B KPa
v celém rozsahu
rychlost vzorkovani = 1 - SPS
rozsah mérené teploty -10 - 70 °C
chyb? mérené teploty B +1.0 B o
v celém rozsahu
rychlost vzorkovani - 1 - SPS
rozsah mérené relativni

0 = 100 %RH
vihkosti 0-60°C °
chyb? mérené vihkosti B 3 B %RH
v celém rozsahu
rychlost vzorkovani = 1 - SPS

2.1.3 Komunikace

RS-485 uroven 0—3,3V

impedance 100 Q (zakoncovaci rezistor)
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komunikacni protokol BeeCOM v1.2

2.2 Mechanické provedeni
2.2.1 Montaz

Jednotka disponuje dvéma otvory pro upevnéni na sténu.

zapouzdreni
rozméry 35 x 64 x 58 mm
material UL94-HB
IP 20
pripojeni vodict XLR konektor
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2.2.2 Rozméry

10
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A
ks 2
0
(o]
Y
94
< >|
79
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<
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0 G 0
y  — L
/ 1-24VDC
2 -GND
3-RS1A
Q 4 -RS1B
5-RS1G
. 6 - stinéni
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Vsechny vodi¢e pouzité ve

odpovidajiciho prirezu.

Sroubovych

svorkach opatrete

tech

lisovacimi

dutinkami

Vedeni sbérnice RS485 nevétveéte, zafizeni spojujte smyckovanim. Pro vodice RS1A a RS1B je
vhodné pouzit kroucenych vodicu.

RJ 1

24VDC I GND | RS1A I RS1B | RS1G

HRJ

24vDC

GND

RS1A

RS1B

RS1G

LA RAAA LI A LA,

e il

1-24VDC
2-GND
3-RS1A
4 -RS1B
5-RS1G
6 - stinéni

Posledni Slave jednotce musi byt mezi svorky RS1A a RS1B zarazen ukoncovaci rezistor
s hodnotou odporu 100 Q.

Vedeni mimo rozvadéc provedte stinénym kabelem.
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Jednotky z fady RS komunikuji po sbérnici RS-485 a protokolu BeeCOM s hlavni Fidici
jednotkou RS-HRJ, ktera slouzi ke sbéru dat a dalSi komunikaci s jednotlivymi jednotkami.

Senzorickd data jsou zpracovana jednotkou a podrobena vnitfni kalibraci uloZzené v paméti
ROM. Na pozadavek RS-HRJ jsou data odesldana sbérnici RS-485 do RS-HRJ nasledné do
nadfazeného systému po rozhrani LAN. Komunikace LAN s RS-HRJ viz dokument xxx.

Kazdému zafizeni v méficim fetézci je pfifazena z vyroby jedine¢nd adresa. Adresa je
standardné uvedena na obalu jednotky a nesmi se na sbérnici opakovat. Adresy a typ
jednotky je mozné zjistit AT prikazem.

AT+SLAVE ADDRESS=?<CR><LE>

AT+SLAVE ADDRESS=?<CR><LF>

<... vypis zafizeni na sbérnici ...>
<CR><LF>

OK<CR><LEF>

AT+SP NORMAL=<ADRESA 0-65534>, ?<CR><LF>
AT+SP NORMAL=<ADRESA 0-65534>, ?<CR><LF>
<teplota; tlak; vlhkost><CR><LF>
<CR><LF>

OK<CR><LF>
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RS-SENPRO v1.0.1.0
5 Indikace

Jednotka je vybavena jednou indika¢nimi LED diodou, ktera slouZi k rychlému prehledu o
¢innosti.

stav vyznam

zelena LED blika provoz

trvale sviti/nesviti SW porucha

V pfipadé indikace poruchy branici v provozu, odpojte zafizeni od zdroje napdjeni a
restartujte technologii. Do zafizeni nezasahujte. Pretrvavaji-li potize kontaktujte firmu
4Jtech.
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6 Kontakt a podpora

4Jtech s.r.o.
Ringhofferova 115/1
15521

PRAHA
http://4jtech.cz/
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TEROS 11/12

1. INTRODUCTION

Thank you for choosing the TEROS 11 Soil Moisture and Temperature sensor and the
TEROS 12 Soil Moisture, Temperature, and Electrical Conductivity (EC) sensor from
METER Group.

The TEROS 11/12 sensors are designed to be installed in mineral soils, many types of
growing media, and other porous materials. This manual guides the customer through
the sensor features and describes how to use the sensor successfully.

TEROS 11/12 sensors are accurate tools for monitoring volumetric water content

(VWC), temperature in soil and soilless substrates, and EC (TEROS 12 only). The

TEROS 11/12 determines VWC using capacitance/frequency-domain technology. The

sensor uses a 70-MHz frequency, which minimizes textural and salinity effects, making the
TEROS 11/12 accurate in most mineral soils. The TEROS 11/12 uses a thermistor in the center
needle to measure temperature and EC (TEROS 12 only) using a stainless-steel electrode array.

Prior to use, verify the TEROS 11/12 sensor arrived in good condition. METER recommends
testing the sensors with the data logging device and software before going to the field.
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2. OPERATION

Please read all instructions before operating the TEROS 11/12 to ensure it performs to its full
potential.

A\ SAFETY PRECAUTIONS

METER sensors are built to the highest standards. Misuse, improper protection, or improper
installation may damage the sensor and possibly void the manufacturer’s warranty. Before
integrating the TEROS 11/12 into a system, follow the recommended installation instructions
and have the proper protections in place to safeguard sensors from damage. If installing
sensors in a lightning-prone area with a grounded data logger, see the application note
Lightning surge and grounding practices.

2.1 INSTALLATION

Follow the steps listed in Table 1 to set up the TEROS 11/12 and start collecting data. For more
detailed installation information, consult the TEROS Sensors Best Practices Installation Guide.

Table 1 Installation
Auger or shovel
Secure mounting location for data logger and cable

Borehole Installation Tool (optional)

Tools Needed

TEROS
sensor cradle

Determine Best Installation Method
There are several methods for installing soil moisture sensors. These methods
are described in Table 2.

Conduct System Check
Plug the sensor into the data logger (Section 2.2) to make sure the sensor is
Preparation functional.

Verify all sensors read within expected ranges. The TEROS verification

clip gives the best assessment of proper sensor function and accuracy.
TEROS 11/12 should read 0.25 to 0.42 m3/m? on the verification clip. If a
verification clip is not available, test sensor functionality in air and water. The
TEROS 11/12 will read ~0.70 m®*/m? in water and a slightly negative value in air.
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Table 1 Installation (continued)
Create Hole
Avoid interferring objects.
« Installations near large metal objects can affect the sensor function and
distort readings.
« Large objects like roots or rocks could potentially bend the needles.

Auger or trench a hole to the desired sensor installation depth and direction
according to the installation method desired (Table 2).

Insert Sensor

Determine sensor orientation. The TEROS 11/12 sensor may be positioned in
any direction. However, with the body in a vertical position (as shown below),
there is less restriction to water flow. A vertical position will also integrate
more soil depth into the soil moisture measurement. Installing the sensor with
the body in a horizontal position will provide measurements at a more discreet
depth. See Measurement volume of METER volumetric water content sensors
for more information on sensor measurement volume.

Installation

Sensor body vertical and needles horizontal

Avoid having any metal located between the sensor and the ferrite core
because it can interfere with VWC measurements.

ATTENTION! Minimize air gaps around the sensor. Air gaps around the sensor needles will
result in low readings of soil moisture.

1. Load the TEROS 11/12 using the Borehole Installation Tool (BIT).

NOTE: The BIT provides a significant amount of mechanical advantage. See
Table 2 for instruction on installing the TEROS 11/12 without the BIT.

2. Lower the tool into the hole or trench with the back of the tool supported
by the far wall.

3. Pullthe tool lever to activate the jack and insert the sensor into the sidewall.

WARNING: When installing sensors in rocky soils, use care to avoide bending sensor needles.
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Table 1 Installation (continued)
Secure and Protect Cables
NOTE: Improperly protected cables can lead to severed cables or disconnected sensors.
Cabling issues can be caused by many factors such as rodent damage, driving over sensor
cables, tripping over cables, not leaving enough cable slack during installation, or poor
sensor wiring connections.

Install cables in conduit or plastic cladding when near the ground to avoid
rodent damage.

Gather and secure cables between the TEROS 11/12 and the data logger to the
mounting mast in one or more places.

Connect to Data Logger
Plug the sensor into a data logger.

Use the data logger to make sure the sensor is reading properly.
Verify that these readings are within expected ranges.

For more specific instructions on connecting to data loggers, refer to
Section 2.2.

Backfill the Hole
Return soil to the hole, packing the soil back to its native bulk density.

Do not hit the ferrite core as this could potentially pull the sensor out of the soil.

Table 2 contains brief descriptions for typical installation methods. Each has its own
advantages and disadvantages. For more information about which installation method is
best for specific applications, please see the TEROS 11/12 Installation Guide or contact

Customer Support.



Borehole

This method uses the Borehole
Installation Tool (Table 1) that
allows a profile of soil moisture
sensors to be installed at
different depths within a single
augered borehole. A 10-cm (4-in)
borehole is augered vertically at
the measurement location. The
Borehole Installation Tool is then
used to install the sensors in the
sidewall of the borehole.

NOTE: The borehole method

requires specialized installation

tool available from METER if installing
at depths greater than 50 cm.

Trench

The trench installation method
is best for shallow installations
(less than 40 cm). This requires
digging a trench with a shovel,
excavator, or other tool. The
trench needs to be dug to the
depth of the deepest installed
sensor. For deep installations,
this may require a large trench.
The sensor is installed carefully
by hand into the undisturbed soil

Table 2

TEROS 11/12

Installation methods

of the trench sidewall. The trench
is carefully backfilled to preserve

the bulk density of the soil and
to avoid dislodging the installed
sensor by accidentally snagging

the ferrite core.

Advantage

Minimizes soil
disturbance at
measurement
site.

Advantage

Does not
require
specialized
equipment.

Disadvantage

Requires a
specialized
installation
tool that can
be rented from
METER.

Disadvantage

Large soil
disturbance at
measurement
site.

Potentially
large
excavation
effort.
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2.2 CONNECTING

The TEROS 11/12 works seamlessly with METER data loggers. The TEROS 11/12 can

also be used with other data loggers, such as those from Campbell Scientific, Inc. For
extensive directions on how to integrate the sensors into third-party loggers, refer to the
TEROS 11/12 Integrator Guide.

TEROS 11/12 sensors require an excitation voltage in the range of 4 to 15 VDC and operate
at a 4-VDC level for data communication. TEROS 11/12 can be integrated using DDl serial or
SDI-12 protocol. See the TEROS 11/12 Integrator Guide for details on interfacing with data
acquisition systems.

TEROS 11/12 sensors come with a 3.5-mm stereo plug connector (Figure 1) to facilitate easy
connection with METER data loggers. TEROS 11/12 sensors may be ordered with stripped
and tinned wires to facilitate connecting to some third-party loggers (Section 2.2.2).

Ground
Data output

|II I l—Power

Figure 1 Stereo plug connector

The TEROS 11/12 comes standard with a 5-m cable. It may be purchased with custom cable
lengths for an additional fee (on a per-meter basis). In some instances, the cable can be
extended beyond 75 m by the user, but this is discouraged for a variety of reasons. Please
contact Customer Support for more details before extending or splicing cables.

2.2.1 CONNECT TO METER LOGGER

The TEROS 11/12 works most efficiently with METER ZENTRA series data loggers. Check the
METER download webpage for the most recent data logger firmware. Logger configuration
may be done using either ZENTRA Utility (desktop and mobile application) or ZENTRA Cloud
(web-based application for cell-enabled ZENTRA data loggers).

1. Plug the stereo plug connector into one of the sensor ports on the logger.

2. Use the appropriate software application to configure the chosen logger port for the
TEROS 11/12.

METER data loggers wil automatically recognize TEROS 11/12 sensors.

3. Setthe measurementinterval.
METER data loggers measure the TEROS 11/12 once every minute and return the average
of the 1-min data across the chosen measurement interval.

TEROS 11/12 data can be downloaded from METER data loggers using either ZENTRA
Utility or ZENTRA Cloud. Refer to the logger user manual for more information about these
programs.
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2.2.2 CONNECTTO NON-METER LOGGER

The TEROS 11/12 can be purchased for use with non-METER (third-party) data loggers. Refer
to the third-party logger manual for details on logger communications, power, and ground
ports. The TEROS 11/12 Integrator Guide also provides detailed instructions on connecting
sensors to non-METER loggers.

TEROS 11/12 sensors can be ordered with stripped and tinned (pigtail) connecting wires for
use with screw terminals. Refer to the third-party logger manual for wiring details.

Connect the TEROS 11/12 wires to the data logger illustrated in Figure 2 and Figure 3, with
the power supply wire (brown) connected to the excitation, the digital out wire (orange) to a
digital input, and the bare ground wire to ground.

I Power (brown)
Ground (bare)

Data output (orange)

Figure 2 Pigtail wiring

Power Data output Ground
(brown) (orange) (bare)
Excitation Digital Ground

in 1

Data Logger

Figure 3 Wiring diagram
NOTE: The acceptable range of excitation voltages is from 4 to 15 VDC. To read TEROS 11/12 sensors with Campbell

Scientific, Inc. data loggers, power the sensors from a switched 12-V port or a 12-V port if using a multiplexer.

If the TEROS 11/12 cable has a standard stereo plug connector and needs to be connected to
a non-METER data logger, use one of the following two options.

Option 1

1. Clip off the stereo plug connector on the sensor cable.

2. Strip and tin the wires.

3. Wire it directly into the data logger.
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This option has the advantage of creating a direct connection and minimizes the chance of
the sensor becoming unplugged. However, it then cannot be easily used in the future with a
METER readout unit or data logger.

Option 2
Obtain an adapter cable from METER.

The adapter cable has a connector for the stereo plug connector on one end and three
wires (or pigtail adapter) for connection to a data logger on the other end. The stripped and
tinned adapter cable wires have the same termination as seen in Figure 3;the brown wire is
excitation, the orange is output, and the bare wire is ground.

NOTE: Secure the stereo plug connector to the pigtail adapter connections using adhesive-line heat shrink to ensure
the sensor does not become disconnected during use.

2.3 COMMUNICATION

The TEROS 11/12 communicates using two different methods:
» DDl serial string

» SDI-12 communication protocol
To obtain detailed instructions, refer the TEROS 11/12 Integrator Guide.

The SDI-12 protocol requires that all sensors have a unique address. TEROS 11/12 sensor
factory default is an SDI-12 address of 0. To add more than one SDI-12 sensor to a bus, the
sensor address must be changed as described in these steps.

1. Using a PROCHECK connected to the sensor, press the MENU button to bring up the
Configuration tab.

NOTE: If the PROCHECK does not have this option, please upgrade its firmware to the latest version from the
METER Legacy Handheld Devices webpage.

Scroll down to SDI-12 Address. Press ENTER.
Press the UP or DOWN arrows until the desired address is highlighted.
Address options include 0...9,A...Z,and a...z.

4. Press ENTER.

Detailed information can also be found in the application note Setting SDI-12 addresses on
METER digital sensors using Campbell Scientific data loggers and LoggerNet.

When using the sensor as part of an SDI-12 bus, excite the sensors continuously to avoid
issues with initial sensor startup interfering with the SDI-12 communications.
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3. SYSTEM

This section reviews the components and functionality of the TEROS 11/12 sensor.

3.1 SPECIFICATIONS
MEASUREMENT SPECIFICATIONS
Volumetric Water Content (VWC)

Range
Mineral soil calibration 0.00-0.70 m3/m3
Soilless media 0.0-1.0 m3/m?
calibration
Apparent dielectric 1 (air) to 80 (water)

permittivity (e,)

NOTE: The VWC range is dependent on the media the sensor is calibrated to. A custom calibration will
accommodate the necessary ranges for most substrates.

Resolution 0.001 m*/m?
Accuracy
Generic +0.03 m3/m? typical in mineral soils that have solution
calibration EC<8dS/m
Medium specific +0.01-0.02 m*/m?® in any porous medium
calibration
Apparent dielectric 1-40 (soil range) , +1 ¢, (unitless)
permittivity (¢,) 40-80, 15% of measurement

Dielectric Measurement Frequency

70 MHz
Temperature
TEROS 11
Range —40to +60 °C
Resolution 0.1°C
Accuracy +1°C from -40to 0 °C

+0.5 °C from 0 to +60 °C

NOTE: Temperature measurement, for applicable sensors, may not be accurate if sensor is not fully immersed in the
medium of interest, due to longer equilibration time.
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TEROS 12
Range —-40to +60 °C
Resolution 0.1°C
Accuracy +0.5°C from -40to 0 °C

+0.3 °C from 0 to +60 °C
Bulk Electrical Conductivity (EC) (TEROS 12 Only)

Range 0-20 dS/m (bulk)
Resolution 0.001 dS/m
Accuracy +(5% + 0.01 dS/m) from 0-10 dS/m

+8% from 10-20 dS/m

COMMUNICATION SPECIFICATIONS
Output
DDI serial or SDI-12 communications protocol

Data Logger Compatibility

METER ZL6, EM60, and Em50 data loggers or any data acquisition system capable of
4.0- to 15-VDC power and serial or SDI-12 communication

PHYSICAL SPECIFICATIONS

Dimensions
Length 9.4cm (3.701in)
Width 2.4cm (0.95in)
Height 7.5cm (2.95in)
Needle Length

5.5cm (2.17 in)

Operating Temperature Range

Minimum -40°C
Typical NA
Maximum +60 °C

NOTE: Sensors may be used at higher temperatures under certain conditions; contact Customer Support
for assistance.

10
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Cable Length

5 m (standard)
75 m (maximum custom cable length)

NOTE: Contact Customer Support if a nonstandard cable length is needed.
Connector Types
3.5-mm stereo plug connector or stripped and tinned wires
ELECTRICAL AND TIMING CHARACTERISTICS
Supply Voltage (VCC to GND)

Minimum 4.0VDC
Typical NA
Maximum 15.0VDC

Digital Input Voltage (logic high)

Minimum 2.8V
Typical 3.6V
Maximum 3.9V

Digital Input Voltage (logic low)

Minimum -0.3V
Typical 0.0V
Maximum 0.8V

Digital Output Voltage (logic high)

Minimum NA
Typical 3.6V
Maximum NA

Power Line Slew Rate

Minimum 1.0V/ms
Typical NA
Maximum NA

Current Drain (during 25-ms measurement)

Minimum 3.0 mA
Typical 3.6 mA
Maximum 16.0 mA

1
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Current Drain (while asleep)

Minimum NA
Typical 0.03 mA
Maximum NA

Power-Up Time (DDI serial)

Minimum 80 ms

Typical NA

Maximum 100 ms
Power-Up Time (SDI-12)

Minimum NA

Typical 245 ms

Maximum NA

Measurement Duration

Minimum 25 ms

Typical NA

Maximum 150 ms
COMPLIANCE

Manufactured under 1ISO 9001:2015

EM ISO/IEC 17050:2010 (CE Mark)
2014/30/EU and 2011/65/EU
EN61326-1:2013 and EN55022/CISPR 22

3.2 COMPONENTS

The TEROS 11/12 sensor measures soil moisture, temperature, and EC (TEROS 12 only) of
soil using stainless steel needles (Figure 4). TEROS 11/12 sensors measure soil moisture
between Needle 1 and Needle 2. TEROS 12 measures EC between Needle 2 and Needle 3.
Temperature is measured with an embedded thermistor. These sensors have a low power
requirement, which makes them ideal for permanent burial in the soil and continuous
reading with a data logger or periodic reading with a handheld reader.

12
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Ferrite
core

EC TEROS 12

Needle 2 thermistor in Needle 2
we TEROS 11
v thermistor located on

| /) PCBnear Needle 1

Figure 4 TEROS 11/12 sensor

A ferrite core positioned on the TEROS 11/12 sensor cable 7.6 cm (3 in) away from the sensor
head is utilized to isolate the sensor from any interferences in the system. This mitigates any
potential noise from the system on the measured sensor data. It is important to not attach
anything to the section of cable between the sensor head and the ferrite core as this may
influence the measurements.

The TEROS 11/12 VWC measurement sensitivity is contained within a 1,010-mL volume
roughly depicted in Figure 5. Please see the application note Measurement volume of METER
volumetric water content sensors for testing protocol and more thorough analysis.

9.3cm

1cm

Tcm
7.5cm

Figure5 VWC volume of influence

NOTE: The TEROS 11/12 provides instantaneous or near-instantaneous measurements; however, because of the
sensitivity of the measurement of the sensor head, the TEROS 11/12 is not well suited for spot measurements of VWC.

13
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3.3 THEORY

The following sections explain the theory of VWC, temperature, and EC (TEROS 12 only)
measured by TEROS 11/12.

3.3.1 VOLUMETRIC WATER CONTENT

TEROS 11/12 sensors use an electromagnetic field to measure the dielectric permittivity

of the surrounding medium. The sensor supplies a 70-MHz oscillating wave to the sensor
needles, which charge according to the dielectric of the material. The charge time is
proportional to substrate dielectric and substrate VWC. The TEROS 11/12 microprocessor
measures the charge time and outputs a raw value based on the substrate dielectric
permittivity. The raw value is then converted to VWC by a calibration equation specific to the
substrate (Section 4.1).

3.3.2 TEMPERATURE

The TEROS 11 uses a small thermistor mounted on the PCB near the lower needle. The
TEROS 11 temperature measurement is optimized to be accurate when the TEROS 11 is

fully buried in soil or substrate. The TEROS 12 uses a thermistor in the center needle to take
temperature readings and responds faster to temperature changes and is better suited for
needle-only insertion into greenhouse and nursery substrates. The TEROS 11/12 sensors
output temperature is in degrees Celsius unless otherwise stated in the data logger program,
such as in preferences in the ZENTRA software.

NOTE: Even though the sensor head is white, in direct sunlight, the temperature measurement may read high. Use
caution when installing the sensor with the sensor head in the sun.

3.3.3 ELECTRICAL CONDUCTIVITY (TEROS 12 ONLY)

EC is the ability of a substance to conduct electricity and can be used to infer the amount
of ions that are present in solution. EC is measured by applying an alternating electrical
current to two electrodes and measuring the resistance between them. Bulk EC is
derived by multiplying the inverse of the resistance (conductance) by the cell constant
(the ratio of the distance between the electrodes to their area). TEROS 12 sensor bulk EC
measurements are corrected to EC at 25 °C:

EC

ECs= Mro010r-2)]

’ Equation 1
where EC»s is the normalized EC at 25 °C, ECr is the EC measured by the probe at
temperature T, and T is the temperature at the time of measurement. The bulk EC
measurement is factory calibrated to be accurate over the range found in the vast majority of
soil and growth substrates.

EC measurements above 10 dS/m are sensitive to contamination of the electrodes by skin
oils, etc. Follow cleaning instructions in Section 4.2 if measuring the EC of salty soils.

14
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3.3.4 CONVERTING BULK EC TO PORE EC (TEROS 12 ONLY)

For many applications, it is advantageous to know the EC of the solution contained in the
soil pores (op), which is a good indicator of the solute concentration in the soil. Traditionally,
o, is obtained by extracting pore water from the soil and measuring o, directly, a time-
consuming and labor-intensive process. The TEROS 12 sensor measures the EC of the bulk
soil surrounding the sensors (0,). A considerable amount of research has been conducted to
determine the relationship between o, and o,. Hilhorst (2000) took advantage of the linear
relationship between the soil bulk dielectric permittivity (¢,) and o, to accurately convert g,
too, if the g, is known. The TEROS 12 sensor measures ¢, and o, nearly simultaneously in the
same soil volume. Therefore, the TEROS 12 is well suited to this method.

The pore water conductivity (o,) is determined from Equation 2 (see Hilhorst 2000 for derivation):

E O
g, =—"7 Equation 2
» — quation
€b €{7b:0

where

o, isthe pore water EC (dS/m),

¢, isthe real portion of the dielectric permittivity of the soil pore water (unitless),

0, isthe bulk EC (dS/m) measured directly by the TEROS 11/12,

e, isthe real portion of the dielectric permittivity of the bulk soil (unitless), and

is the real portion of the dielectric permittivity of the soil when bulk EC is 0 (unitless).

Eop=0

Dielectric permittivity of the soil pore water (¢,) is calculated from soil temperature using
Equation 2:

e, =80.3-0.37x(T,, —20) Equation 3
where T, , is the soil temperature (in degrees C) measured by the TEROS 12. Use Equation 8
to calculate ¢, from the raw sensor water content.

Finally, &,,_,is an offset term loosely representing the dielectric permittivity of the dry

soil. Hilhorst (2000) recommended that ¢,,_, = 4.1 be used as a generic offset. Hilhorst
(2000) offers a simple and easy method for determining ¢, _, for individual soil types, which
improves the accuracy of the calculation of g, in most cases.

METER testing indicates that the method for calculating o, (Equation 1) results in
good accuracy (£20%) in moist soils and other growth media. In dry soils, where VWC
is less than 0.10 m3/m?, the denominator of Equation 1 becomes very small, leading
to large potential errors. METER recommends that g, not be calculated in soils with
VWC < 0.10 m3*/m?® using this method.
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3.3.5 PORE WATER VERSUS SATURATION EXTRACT EC (TEROS 12 ONLY)
As noted in Section 3.3.4, pore water EC can be calculated from bulk EC using the sensor-
measured dielectric permittivity of the medium. However, pore water EC is not the same as
saturation extract EC.

Pore water EC is the EC of the water in the pore space of the soil. This could be measured
directly if the soil was squeezed under high pressure to force water out of the soil matrix and
that water was collected and tested for EC.

Saturation extract EC is the EC of pore water removed from a saturated paste. Saturation
extract EC can be measured directly if distilled water is used to wet the soil until the soil
saturates. The soil is then placed on filter paper in a vacuum funnel and suction is applied.
An EC measurement on the water extracted from the saturated sample will give the
saturation extract EC.

Theoretically, the pore water EC and saturation extract EC are related by the degree of
saturation (VWC/total porosity) of the soil.

An example calculation illustrates this relationship:

Example Asoilisat0.1 m3/m®VWC, has a pore water EC of 0.7 dS/m, and a dry bulk density
of 1.6 Mg/mé.

The total porosity of the soil can be calculated using Equation 4:

=043 Equation 4

The saturation extract EC can be calculated as illustrated in Equation 5:
0,0+0,(p—06)

2
~0.7(0.1)+0

0.43
=0.162 Equation 5

Solution EC =

where
¢ isthe porosity (unitless),
p, issoildry bulk density (Mg/m?),
p, isdensity of the minerals or particle density (assumed to be 2.65 Mg/m?),
o, isthe pore water EC (dS/m),
o, isthe EC of distilled water (0 dS/m), and
O isVWC (m¥/m-).
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In practice, solution EC calculated from this method and solution EC taken from a laboratory
soil test may not agree well because wetting soil to a saturated paste is very imprecise.

17



SERVICE

4. SERVICE

This section contains calibration information, calibration frequencies, cleaning guidelines,
troubleshooting guidelines, customer support contact information, and terms and conditions.

4.1 CALIBRATIONS

This section includes the mineral soil, soilless media, and dielectric calibrations for
TEROS 11/12, where © is the VWC (in m3/m?), where ¢ is dielectric,and where RAW is the raw
sensor output, when read with a METER or third-party data logger.

The TEROS 11/12 is not sensitive to variation in soil texture and EC because it runs at a
high measurement frequency. Therefore, its generic calibration equation should result in
reasonable absolute accuracy; 0.03 m3/m?® for most mineral soils up to 8 dS/m saturation
extract. Its calibration equations are shown below for mineral soil, soilless growing
media (i.e., potting soil, perlite, or peat moss), and dielectric permittivity. However,

for added accuracy, customers are encouraged to perform soil-specific calibrations.

For more information on how to calibrate sensors or to learn about METER calibration
service (calibrations performed for a standard fee), see soil sensor calibration or contact
Customer Support.

4.1.1 MINERAL SOILS

According to METER tests, a single calibration equation will generally suffice for most
mineral soil types with ECs from 0 to 8 dS/m saturation extract. VWC (®) is given by
Equation 6:

@(m3/m3):3.879x10’4><RAW—0.6956 Equation 6

A linear equation is used for the mineral soil calibration because it provides the best
predictions of VWC in the range of VWC found in mineral soils, but this equation reaches

a maximum at approximately 0.70 m3/m? in pure water. To display data on a scale from

0 to 1.0 m®/m?, VWC should be modeled with a quadratic equation (which would result in

a 1.0 m¥m?in water). However, METER does not recommend this for mineral soils because it
often makes the calibration in the range of VWC found in mineral soil less accurate.

4.1.2 SOILLESS MEDIA

TEROS 11/12 sensors are calibrated in potting soil, perlite, and peat. The goal is to create

a generic calibration equation that will work in many nonsoil substrates with an accuracy

of better than 0.05 m*/m?. For higher accuracy, performing a media-specific calibration
should improve the accuracy to 0.01 to 0.02 m®*/m?. The differences between mineral soil and
soilless media calibrations are caused by high-air volume in the organic soils that lowers the
starting (dry media) dielectric of the sensor.

The calibration for several potting soils, perlite, and peat moss is shown in Equation 7:
Q(m3 /m3) =6.771x107"" X RAW> —5.105x10"° x RAW?* +1.302x 107> x RAW —10.848  Equation 7
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4.1.3 APPARENT DIELECTRIC PERMITTIVITY

Apparent dielectric permittivity (¢.) can be used to determine VWC using external published
equations such as the Topp equation (Topp et al. 1980). Dielectric permittivity is also used for
calculating pore water EC. Dielectric permittivity is given by Equation 8:

€=(2.887 x 107 x RAW?® —2.080 x 107°x RAW?+ 5276 x 10~ x RAW —43.39 )’ .
Equation 8

4.2 CLEANING

If the sensor needles become contaminated with oils from contact with skin or another
source, it is necessary to clean the needles to ensure accurate EC readings in salty soils with
bulk EC greater than 10 dS/m.

1. Clean each needle using a mild detergent such as liquid dish soap and a nonabrasive
sponge or cloth.
NOTE: Avoid detergents that contain lotions or moisturizers.

2. Rinse the sensor and needles thoroughly with tap or deionized (DI) water.

NOTE: Do not touch the needles with an ungloved hand or bring them in contact with any source of oil or other
nonconducting residue.

4.3 TROUBLESHOOTING

Table 3 Troubleshooting the TEROS 11/12
Problem Possible Solution
Check power to the sensor.

Sensor not Check sensor cable and stereo plug connector integrity.

respondin
P € Check data logger wiring to ensure brown is power supply, orange is digital

out, and bare is ground.

Check for air gaps around sensor needles. These could be produced below
the surface of the substrate when the needle contacts a large piece of
Sensor reading material apd pushes it out of the way, or if the sensor is not inserted
too low (or slightly perfectly linearly.
negative) Ensure the calibration equation being used is appropriate for the media type.
There are significant differences between substrate calibrations, so be sure
to use the one specific to the substrate.
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Table 3 Troubleshooting the TEROS 11/12 (continued)
Problem Possible Solution

Check to make sure that the media was not packed excessively or
insufficiently during sensor installation. Higher density can cause sensor
reading to be elevated.

Ensure the calibration equation being used is appropriate for the media type.

There are significant differences between calibrations, so be sure to use the
Sensor reading one most suitable to the substrate, or consider developing a substrate-specific
too high calibration for the particular medium.

Some substrates have an inherently high dielectric permittivity (soils of
volcanic origin or high titanium, for instance). If the substrate has a dry
dielectric permittivity above 6, a custom calibration may need to be performed.
Soils with a bulk EC greater than 10 dS/m require substrate specific
calibrations (Section 4.1).

If a stereo plug connector is damaged or needs to be replaced contact

Cable or stereo plug Customer Support for a replacement connector and splice kit.

connector failure If a cable is damaged follow these guidelines for wire splicing and sealing

techniques.

4.4 CUSTOMER SUPPORT

NORTH AMERICA

Customer service representatives are available for questions, problems, or feedback Monday
through Friday, 7:00 am to 5:00 pm Pacific time.

Email: support.environment@metergroup.com
sales.environment@metergroup.com

Phone:  +1.509.332.5984
Fax: +1.509.332.5158

Website: metergroup.com

EUROPE

Customer service representatives are available for questions, problems, or feedback Monday
through Friday, 8:00 to 17:00 Central European time.

Email: support.europe@metergroup.com
sales.europe@metergroup.com

Phone: +49891266520
Fax: +4989 1266 52 20

Website: metergroup.de
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If contacting METER by email, please include the following information:
Name Email address
Address Instrument serial number
Phone Description of the problem

NOTE: For products purchased through a distributor, please contact the distributor directly for assistance.

4.5 TERMS AND CONDITIONS

By using METER instruments and documentation, you agree to abide by the METER Group,
Inc. USA Terms and Conditions. Please refer to metergroup.com/terms-conditions for details.
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1. PURPOSE OF THIS GUIDE

This guide contains information regarding the installation and safe handling.

Installers must read and understand the guide before installation. Any questions, please contact our sales department for further
explanations. The installer should conform to all safety precautions in the guide and local codes when installing a module.

Before installing a solar photovoltaic system, installers should become familiar with the mechanical and electrical requirement for such a
system. Keep this guide in a safe place for future reference (care and maintenance) and in case of sale or disposal of the modules.
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2. General

Installing solar photovoltaic systems may require specialized skills and knowledge. Installation should be performed only by
qualified persons.

Each module comes with a permanently attached junction. We can provide customers with fitted cables for ease of installation if
desired.

Installers should assume the risk of all injury that might occur during installation, including, without limitation, the risk of electric
shock.

One individual module may generate DC voltages greater than 30 volts when exposed to direct sunlight. Contact with a DC voltage
of 30V or more is potentially hazardous.

Do not disconnect under load.

Photovoltaic solar modules convert light energy to direct-current electrical energy. They are designed for outdoor use. Modules may
be ground mounted, mounted on roof tops, vehicles or boats. Proper design of support structures is responsibility of the system
designers and installers. Use of mounting holes is suggested in a following paragraph.

Do not attempt to disassemble the modules, and do not remove any attached nameplates or components from the modules.

Do not apply paint or adhesive to module top surface.
Do not use mirrors or other magnifiers to artificially concentrate sunlight on the modules. Do not expose back-sheet foils directly to
sunlight.

When installing the system, abide with all local, regional and national statutory regulations. Obtain a building permit where necessary.

victron energy
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3. Safety precaution for installing a solar photovoltaic system

Solar modules produce electrical energy when light shines on their front surface. The DC voltage may exceed 30V. If modules are
connected in series, the total voltage is equal to the sum of the individual module voltages. If modules are connected in parallel, the total
current is equal to the sum of individual module currents.

Keep children well away from the system while transporting and installing mechanical and electrical components.

Completely cover the module with an opaque material during installation to keep electricity from being generated.

Do not wear metallic rings, watchbands, ear, nose, lip rings or other metallic devices while installing or troubleshooting photovoltaic
systems.

Use only insulated tools that are approved for working on electrical installations.

Abide with the safety regulations for all other components used in the system, including wiring and cables, connectors, charging
regulators, inverters, storage batteries and rechargeable batteries, etc.

Use only equipment, connectors, wiring and support frames suitable for a solar electric system. Always use the same type of module
within a particular photovoltaic system.

The electrical characteristics are within £10 percent of the indicated values of Isc, Voc, and Pmax under standard test conditions
(irradiance of 100mW/cm2, AM 1.5 spectrums, and a cell temperature of 25°C (77 °F))

Under normal outdoor conditions the module will produce current and voltages that are different than those listed in the date sheet. Data
sheet values are values expected at standard test conditions. Accordingly, during system design, values of short-circuit current and
open-circuit voltage should be multiplied by a factor of 1.25 when determining component voltage ratings, conductor capacity, fuse
ratings and size of controls connected to the modules or system output.

victron energy
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4. Mechanical Installation
4.1 Selecting the location

Select a suitable location for installing the modules.

The modules should be facing south in northern latitudes and north in southern latitudes.

For detailed information on the best elevation tilt angle for the installation, refer to standard solar photovoltaic installation guides or a
reputable solar installer or systems integrator.

The module should not be shaded at any time of the day.

Do not use module near equipment or in locations where flammable gases can be generated or collected.

4.2 Selecting the proper support frame

Always observe the instructions and safety precautions included with the support frames to be used with the modules.

Do not attempt to drill holes in the glass surface of the modules. To do so will void the warranty.

Do not drill additional mounting holes in the frame of the modules. Doing so will void the warranty.

Modules must be securely attached to the mounting structure using four mounting points for normal installation. If additional wind or
snow-loads are anticipated for this installation, additional mounting points are also used. The details please see the below drawing.
Load calculations are left to the system designers or installers.

=

L o

1 Mounting holes for normal installation

{i For high wind and snow-loads, these mounting
holes must also be used

The support module mounting structure must be made of durable, corrosion-resistant and UV-resistant material.
4.3 Ground mount

Select the height of the mounting system to prevent the lowest edge of the module from being covered by snow for a long time in winter
in areas that experience heavy snowfalls. In addition, assure the lowest portion of the module is placed high enough so that it is not
shaded by plants or trees or damaged by sand and stone driven by wind.

victron energy
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4.4 Roof mount
When installing a module on a roof or building, ensure that it is securely fastened and cannot fall as a result of wind or snow loads.
Provide adequate ventilation under a module for cooling (10cm minimum air space between module and mounting surface).

When installing module on a roof, ensure that the roof construction is suitable. In addition, any roof penetration required to mount the
module must be properly sealed to prevent leaks.

In some cases, a special support frame may be necessary.

The roof installation of solar modules may affect the fire-proofing of the house construction.

The modules are rated fire Class C, and are suitable for mounting over a class A roof. Do not install modules on a roof or building during
strong winds in case of accidents.

4.5 Pole mount

When installing a module on a pole, choose a pole and module mounting structure that will withstand anticipated winds for the area.

Ground m ount Roofm ount Polem ount
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4.6 General installation

Module mounting must use the pre-drilled mounting holes in the frame.

The most common mounting is achieved by mounting the module using the four symmetry points close to the inner side on module
frames.

If excessive wind or snow loads are expected, all eight mounting holes must be used

Do not lift the module by grasping the module’s junction box or electrical leads.

Do not stand or step on module.

Do not drop module or allow objects to fall on module.

To avoid glass breakage, do not place any heavy objects on the module.

Do not set the module down hard on any surface.

Inappropriate transport and installation may break module.

s T & =

1 Mounting holes for normal installation

" For high wind and snow-loads, these mounting
holes must also be used
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5. Electrical Installation
This guide describes some of the most important typical uses as representative examples.
5.1 Grid-connected electrical system

The DC electrical energy generated by photovoltaic systems may also be converted to AC and connected to a utility grid system. As
local utilities’policies on connecting renewable energy systems to their grids vary from region to region.

Consult a qualified system designer or integrator to design such a system. Permits are normally required for installing such a system
and the utility must formally approve and inspect such a system before it can be accepted

5.2 Grounding

The module frame must be properly grounded. The grounding wire must be properly fastened to the module frame to assure good
electrical contact. Use the recommended type, or an equivalent, connector for this wire.

If the support frame is made of metal, the surface of the frame must be electroplated and have excellent conductivity.

We recommend the lay-in lug(Cat. No. GBL4-DBT is recommended by producer) when grounding. First strip 16mm insulating jacket
from the end of the ground wire carefully to avoid nicking or cutting conductors, insert the wire to the feet of the lug (see the picture), and
screw down the slotted screw. Be careful not to damage the wire core. And then tighten up the screw.

.8

-

Insert ground wire here

Next, assemble the recommended ILSCO grounding lug to the aluminum frame using stainless steel M3 or M5 screw and hardware as
shown below. Note: there are two different size grounding holes, the smaller of which is being phased out. Further, buildup of hardware
for mounting the grounding lug are the same—except for the M3 screw, an added lat washer is mounted directly under the M3 screw
head. The star washer is fitted directly under the grounding lug and makes electrical contact by penetrating the anodized coating of the
aluminum frame, The screw assembly is further fitted with a lat washer, then a split lock washer and finally a nut to secure the entire
assembly, as shown. Recommended torque of M3 or M5 screw assembly is 0.8NM or 1.5 NM.

victron energy
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ILSCO grounding
lug

M3 screw

Flat washer —p | 1 J ]
L

Star washer —p T T 1 | I I |

] «— Aluminum frame

1
L I —
Split washer —p Flat washer
— Nut

For module with ®4mm grounding holes

m ILSCO grounding
lug

M5 screw

. J)

tar washer Aluminum fr
e Flat washer

1
Split washer ——p
I [T+——_
=] Nut

For module with ®5.1mm grounding holes

5.3 General installation

Do not use modules of different configurations in the same system. The max. number of module (N) = Vmax system / [Voc(at STC)].
Several modules are connected in series and then in parallel to form a PV array, especially for application with a high operation voltage.
If modules are connected in series, the total voltage is equal to the sum of individual voltages.

For applications requiring high currents, several photovoltaic modules can be connected in parallel; the total current is equal to the sum
of individual currents.

Module is supplied with connectors to use for system electrical connections.

Consult rated local wiring regulations to determine system wire size, type, and temperature.

The cross section area of cable and the capacity of connector must be selected to suit the maximum system short circuit
current(Recommended cross section area of cable is 4mm2 for a single module and rated current of a connector is larger than 10A ),
otherwise the cable and connector will be overheated under large current. Please note that the upper limit temperature of cable is
2850C,and the connector is 21050C.

The junction box has a breather port. The breather port must be mounted facing down and can not be exposed to rain. Therefore, the
junction box must be on the higher side of the module when it is mounted.
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6. Commission and Maintenance

6.1 Blocking diodes and bypass diode

Blocking diodes prevent current flowing from the battery to the module when no electricity is being generated. It is recommended to use
blocking diodes when a charging regulator is not used. Your specialist dealer can advise you the suitable types.

In systems with more than two modules in series, high reverse current can flow through cells that are shaded partially or totally when
part of a module is shaded and the rest is exposed to the sun. These currents can cause the affected cells to get very hot and could
even damage the module. To protect module from such high reverse currents, by-pass diodes are used in module. All modules have
bypass diodes already integrated in the junction box. In the unlikely event of diode failure, a replacement can easily be made.

Protect yourself from electricity shocks while debugging or maintaining the solar power system.

6.2 Testing, commissioning and troubleshooting

Test all electrical and electronic components of the system before using it. Follow the instructions in the guides supplied with the
components and equipment.

Testing modules connected in series before they are connected to system.

Check the open-circuit voltage of every series module by a digital multi-meter (fluke 170 series are recommended). The measured
values should correspond to the sum of the open-circuit voltage of the individual module. You will find the rated voltage in the technical
specifications of the type of the module used. If the measured value is significantly lower than the expected value, please proceed as
described under “Troubleshooting an excessively low voltage”.

Check the short-circuit current of every series circuit. It can be measured directly by a digital multi-meter (Fluke 170 series are
recommended) connected in the two terminals of series circuit or module, or with any load such as PV illumination to make a rough
measurement. Attention, the rated scale of the ammeter or the rated current of load should be more than 1.25 times of the rated short-
circuit current of series module. You will find the rated current in the technical specifications of the type of module used. The measured
value can vary significantly, depending on weather conditions, the time of day and shading of the module.

6.3 Troubleshooting low voltages

Identify the commonly low voltage and excessively low voltage. Commonly the low voltage mentioned here is the decrease of open-
circuit voltage of the module, which is caused by the temperature rising of solar cells or lower irradiance. Excessively low voltage is
typically caused by improper connections at the terminals or defective bypass diodes

First, check all wiring connections to make sure it is not open-circuit or is not connection well.

Check the open-circuit voltage of each module:

Fully cover the modules with an opaque material.

Disconnect the wiring at both terminals of the modules.

Remove the opagque material from the module to be checked and measure the open-circuit voltage at its terminals.

If the measured voltage is only half of the rated, this indicates a defective bypass diode. Refer to ‘Testing and replacing bypass diodes’.
In the case of not very low irradiance, if the voltage across the terminals differs from the rated value by more than 5 percent, this
indicates a bad electrical connection.

6.4 Maintenance

We recommends the following maintenance in order to ensure optimum performance of the module:

Clean the glass surface of the module as necessary. Always use water and a soft sponge or cloth for cleaning. A mild, non-abrasive
cleaning agent can be used to remove stubborn dirt.

Check the electrical and mechanical connections every six months to verify that they are clean, secure and undamaged.

If any problem arises, have them investigated by a competent specialist. Attention, observe the maintenance instructions for all
components used in the system, such as support frames, charging regulators, inverters, batteries etc.

10
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7. Disclaimer of Liability

Because the use of this manual and the conditions or methods of installation, operation, use and maintenance of photovoltaic (PV)
product are beyond our control, We does not accept responsibility and expressly disclaims liability for loss, damage, or expense
arising out of or in any way connected with such installation, operation, use or maintenance.

No responsibility is assumed by us for any infringement of patents or other rights of third parties, which may result from use of the
PV product.

No license is granted by implication or otherwise under any patent or patent rights.

The information in this manual is based on our knowledge and experience and is believed to be reliable; but such information
including product specification (without limitations) and suggestions do not constitute a warranty, expresses or implied. We reserve
the right to change the manual, the PV produce, the specifications, or product information sheets without prior notice.

11
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1 SK20

1.1 Safety instructions and warnings
Please pay attention to the following possible causes of risk:

¥ Caution! Use only implosion-proof sampling bottles. Danger of
injury!

'Q

The ceramic cup is fragile. Excessive load, bending or force can
lead to the break.

'@

Never touch the ceramic cup. Grease, oil or sweat will disturb the
quality.

1.2 Content of delivery
The delivery of a SK20 includes:

= SK20 pore water sampler with suction tube (standard tube length
5 m) inside reinforced protection tube

1.3 Foreword

Measuring systems must be reliable and durable and should require
a minimum of maintenance to achieve target-oriented results and
keep the servicing low. Moreover, the success of any technical
system is directly depending on a correct operation.
At the beginning of a measuring task or research project the target,
all effective values and the surrounding conditions must be defined.
This leads to the demands for the scientific and technical project
management which describes all quality related processes and
decides on the used methods, the technical and measurement tools,
the verification of the results and the modelling.
The continuously optimized correlation of all segments and it's
quality assurance are finally decisive for the success of a project.
So please do not hesitate to contact us for further support and
information. We wish you good success with your projects.
Yours,

Georg von Unold
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1.4 Intended Use

Pore water samplers are designed to extract soil water from
saturated and non saturated soils. To extract a soil water solution, a
negative pressure has to be applied. The cups are made of a special
ceramic with constant and defined pore distribution with small
chemical activity and adsorption.

1.5 Guarantee

UMS gives a guarantee of 12 months against defects in manufacture
or materials used. The guarantee does not cover damage through
misuse or inexpert servicing or circumstances beyond our control.
The guarantee includes substitution or repair and package but
excludes shipping expenses. Please contact UMS or our
representative before returning equipment. Place of fulfilment is
Munich, Gmunder Str. 37!
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2 Description of the sampler

2.1 Construction

/ protection tubing
o

screwed cable glanc
with strain relief

suction tubing

shaft

ol suction tubing

ceramic cup
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Description of the sampler @JMS

2.2 The ceramic cup

The cup consists of 70% porous Al,Oz and about 30% SiO, sinter
material. The special manufacturing process guarantees
homogeneous porosity with good water conductivity and very high
firmness. Compared to conventional porous ceramic the cup is much
more durable.

The bubble point is higher than 2 bar.

The cup has been tested by the Technical University Munich, Center
of Life and Food Sciences Weihenstephan, department forest
nutrition and water balance. The applied test procedure has been
proposed to the DIN-NORM committee NAW12/UA5/AK4 for
implementation as a DIN standard.

Suitability as been approved for:
3 Nitrate 3 Chloride 3 Sulphate 3 Calcium
3 Sodium 3 Magnesium 3 DOC

It is not suitable for:
6 Heavy metals and Aluminium
(see chapter “Scientific background”)

¥ Before first use treat the cup as described in chapter “Rinsing”.

2.3 Acrylic glass shaft

With the shaft it is possible to install the sampler in the required
depth. The shaft consists of an extremely resistant Acrylic material
with highest durability against bending, scratches, breakage.

2.4 Suction tube

The suction tube is made of polyethylene, outer diameter is 2.8 mm
and the inner diameter 1.6 mm. Normally the suction tube is
connected to a sampling bottle with vacuum.

2.5 Protection tube

The reinforced protection tube prevents that the suction tube is
bended or damaged by rodent bite.

7149



Soil water extraction

3 Soil water extraction

3.1 Extraction methods

To extract soil water in the unsaturated zone the soil water tension
(retention force) has to be surpassed by the sampler‘s potential - a
vacuum needs to be applied.

The vacuum should be as close as possible to the in-situ soil water
tension, as i.e. carbon will fall out in high vacuum.

Variations of the pressure difference between the sampler’s inside
and outside will lead to different filtration results - thus, memory
effects occur. This is prevented by a tension controlled vacuum unit.
Please note that water can only be extracted if water is available.
The bigger the soil pores are, the less water is available at rising
tensions!

Sampling is possible in stony soils up to pF 1, in sandy soils up to pF
2, and in clay soils up to pF 2.7.

Suction cups always act as chemical and physical filter. High
vacuum applied at soils close to saturation cause transport of small
particles into the sampler's pores. There is nearly no chance to
reverse this process even by applying pressure, as around the cup
an area of small particles will get accumulated.

The effective active suction force is the difference of soil water
tension and applied vacuum.

UMS offers three different vacuum methods - the most suitable will
depend on your task.

3.1.1 The simple method

Discontinuous evacuation is the simplest method. Evacuate your
sampling bottle down to approx. 50 kPa. If the soil water tension is
lower than 50 kPa, soil water solution will be extracted until vacuum
and soil water tension are equalized. When the samples are
collected, the bottle is evacuated again.

Applications
=  For qualitative analysis of soil water

Benefits
= Low cost
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=  Easy handling

Limits
= Discontinuous sampling
= Undefined sampling

Tools

=  Pore water samplers

= Hand-operated vacuum floor pump VPS-1 or portable vacuum
case VacuPorter

3.1.2 The constant vacuum method

A constant vacuum is continuously maintained by a regulated
vacuum pump. The vacuum can be set between atmospheric
pressure and 85 kPa.

Leachate samplers for example are supplied with approx. 6 kPa,
while pore water samplers in silt and loam are supplied with 10 to 30
kPa. As clay soils retain water even at higher tensions a vacuum
from 30 to 85 kPa could be applicable.

Applications

=  Long term monitoring projects

=  Studies on leachate

=  Soil water extraction from a certain pore size with a vacuum
which is exactly suitable to the pore size.

Benefits
=  Defined sampling

Limits
=  Constant vacuum ignores changing soil water tensions

Tools
= Pore water or leachate samplers
= Vacuum station VS without controlling Tensiometer

3.1.3 Tension controlled extraction

A Tensiometer measures the soil water tension. The programmable
vacuum station VS automatically supplies a vacuum in
correspondence to the measured tension. Due to the numerous
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functions of the unit an optimal adaptation to the sampling task is
possible.

Benefits
= Constant sorption and constant filter effects
= Prevents memory effects

Limits
=  Takes samples from various pore sizes depending on the current
vacuum

Tools
= Pore water or leachate samplers
= Vacuum station VS with controlling Tensiometer

3.2 Experiences and recommendations

3.2.1 Sandy soils

When sampling in coarsely to medium grained sandy soils it can be a
problem that, in the unsaturated range, the water content often is too
low to extract a sufficient amount of solution.

In sandy soils the method with constant vacuum should be applied
as drainage water occurrences are only short. Drainage water will
rush trough quickly and either no solution is won, or only some
solution is extracted by chance.

In contrary, if there are only sand fractions up tp 50% the sampled
amount can be quite high [Riess 1993].

3.2.2 Vacuum ranges

If the applied vacuum is too high the soil around the cup is drained,
and with unfilled soil pores the conductivity drops considerably. The
effect depends on the soil type and is the most significant in sandy
soils.

Therefore, the vacuum should only be as low as necessary. In
general it is sufficient to apply a vacuum which is 20 kPa lower than
the soil water tension (see chapter “Extraction methods”).
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With the discontinuous method (consecutive vacuum - no vacuum -
cycles) the natural water movement is disturbed. Especially in sandy
soils it can happen that the capillary contact ruptures with a
decreasing vacuum.

3.2.3 Pore clogging

Over an extended period of time the ceramic pores might get
clogged by fine particles. To flush the ceramic while installed
normally is just a temporarily solution as the fine material is only
flushed into the area right around the ceramic.

Therefore, clogging should be prevented right from the beginning by
keeping the flow-through low and constant, for example with
Tensiometer controlled vacuum and with a vacuum just a low as
necessary [Riess 1993].

3.2.4 Achievable sample amounts

You can expect the following sample amounts:

=  Maximum: in free water and with a vacuum of 50 kPa
approximately 5 ml per 10 minutes.

= Minimum: in sandy loam soil with 50 kPa approximately 5 ml per
hour.

In high-flow ceramics the flow rate is max. three times as high.
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3.3 Further notes
Interfering sorption effects get smaller over a longer period.

In case sampled solution should be stored with protective gas.

As suction cups have a small catchment area heterogeneous soils
cause some difficulties. Depending on the hydraulic contact to
primary or secondary pores (cracks, macro pores) diverse water is
sampled.

As samples can only be extracted from moist soil no sampling is
possible in hot and dry seasons.

Mouse holes can cause some troubles as soil water quickly flows
into deeper layers where it might accumulate [Riess 1993].

Please observe the following:

9

?
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Long tubes and bubbles in tubes cause a certain resistance. This
has to considered when planning your suction tube system.

To avoid incorrect regulation the vacuum should be measured
close to the pump and not next to the suction cup.

Pump and vacuum units have to be protected from water intrusion
by sufficient measures (overflow protection, adequate volume,
water sensors on vacuum ports).

All parts of a vacuum system have to be implosion proof.

Suction cups should not be installed too close to Tensiometers.
Provide sufficient space between samplers, Tensiometers and soil
moisture probes.

If suction cups and sampling bottle are installed at different levels
you must consider the potential difference when selecting your
vacuum. Please read chapter “Level difference”.
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4 Vacuum systems
4.1 Sampling bottles

4.1.1 Sampling bottle cap

The sampling bottle normally picks
up the suction tube of a sampler and
a vacuum tube to evacuate the
bottle.

The cap of the sampling bottle has 3
tube nozzles.

The left (blue) tube as seen on the
photo is the vacuum tube.

The right tube is the suction tube of
the sampler. Insert this tube far
enough into the bottle so the silicone
tube section will not get in contact
with the sampled solution.

The third nozzle is not open but optionally can be used for
connecting another suction tube or to conduct the vacuum to another
sampling bottle. To do so, cut off the tip of the nozzle. Cut off the
upmost section for a thin suction tube or the lower section for a
thicker vacuum tube.

4.1.2 Suitable material

Glass is the best material for sampling, storage and transportation. If
a vacuum is applied to a glass bottle it must be implosion proof.
Glass bottles must have a plastic coating as an implosion protection.
UMS supplied sampling bottles type SF are implosion proof.

Bottles made of polyethylene, polypropylene or polyamide normally
are not suitable for applying a vacuum, but, depending on the
substances, can be used for transportation or storage of the solution.

13/49



Vacuum systems

4.1.3 Volumes

UMS bottles are available with a volume of half litre (SF-500), 1 litre
(SF-1000) or 2 litres (SF-2000).

Which size is the best depends on the application:

1. What sample amounts are expected during which interval?

2. Are several samplers connected to the bottle
for getting a mixed sample?

3. With discontinuous sampling the sampling
bottle is also the vacuum buffer. Note that
the vacuum is already used up when the
bottle is only partially filled with solution.
Therefore, the sampling bottle should have 3
times of the volume you want to sample at
least with the discontinuous sampling
method.

With the overflow protector SF-protect you can
also adjust or limit the volume to be sampled.
For example, if you want to sample an amount
of 100 ml push the vacuum tube deeper into the
sampling bottle so the protector is positioned at
the appropriate level.

4.1.4 Overflow protector

An optional overflow protector which is inserted into the sampling
bottle is available for usage in automatic vacuum systems (see left
photo).

The valve consists of a capillary membrane which is permeable to air
when dry, but tight if it gets wet. The overflow protector prevents that
soil water solution is drawn out of the sampling bottle and into the
vacuum unit. As soon as the sampling bottle is full the protector
closes. Thus, this bottle is cut off from the vacuum system while the
other bottles still continue to work.

Simply attach the SF-protect to the end of the vacuum tube. The
protector opens up again as soon as the sampling bottle is emptied.
If the overflow protection valve SF-protect is used the flow resistance
is higher. Therefore, an additional buffer bottle (2 liter) should be
inserted before the vacuum unit.
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Note that then the vacuum system has to have a main line, and each
sampling bottle is connected to the mail line with T-fittings (see right
photo).

The purpose of the overflow protection is to prevent damages to the
vacuum unit and to avoid that solution from one bottle contaminates
other bottles in case of unexpected incidents. It is not intended as an
automatic stop switch, mainly because the membrane has to
completely dry off before it again is permeable to vacuum.

Therefore, the size of the sampling bottles and the collection interval
should ensure that no overflow occurs at all.

A further buffer bottle still is recommendable.

4.2 Solution storage

The soil water samples should be stored dark and at soil
temperature. Therefore, the sampling bottles can be placed in a
buried box, so the storage temperature is identical to the soil
temperature, and the samples are protected against sunlight.

¥ The sampled solution should be stored dark and at soil
temperature to prevent algae growth, for example inside a buried
box.

4.3 Vacuum buffer bottle

It is recommendable to insert an additional vacuum bottle between
the sampling bottles and the vacuum port of the pump. Insert it as
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close to the vacuum port as possible. This will work as an additional
overflow protection (if no SF-protect valve is used - see above) as
well as a compensating reservoir to stabilize the vacuum.

UMS vacuum units VS to VS-pro (not the VacuPorter) have a water
intrusion detector which will shut off the pump when water enters the
vacuum port. Note that the unit remains shut down until the detector
has completely dried out again.

4.4 Suction tubes

4.41 Tube material

Suitable material for the suction tube (also check the suitability list in

the appendix):

= Polyethylene, polypropylene or polyamide: for anions and
cations.

= Stainless-steel capillary tubes: for all substances but not for
metals and heavy metals.

UMS samplers are designed that the sampled solution will not have
contact to any material other than the cup material and the suction
tube material if connected properly.

4.4.2 Suction tube dimension

In general suction tubes should be as short as possible for the

following reasons:

= Little dead volume and real-time sampling.

= Low reflow with rising water tension as the solution left inside the
tube is always drawn back into the soil.

= Least possible flow resistance.

Air bubbles inside the tube create a high flow resistance which will
be highest in thin and long tubes. In a 20 meter long tube with an
inner diameter of 1.6 mm the flow resistance in worst case can be up
to 50 kPa.

Please refer to chapter ,Installation” for instructions how to install the
suction tubes.
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4.5 Vacuum tubes
Observe the following points about the vacuum tube:

= Keep vacuum tubes as short as possible. With longer tubes the
risk of leakage, damage or rodent bite rises.

= The distance between the pump/vacuum unit can be up to 200
meters. In a tight system the pumped volume will be low and
pressure drop is neglectable.

= Recommendable inner diameter for a vacuum tube is 4 to 10
mm. Select the inner diameter depending on the tube lengths,
number of samplers and the sampling method.

)

You must ensure that the complete system is tight.
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4.6 Possible setups

As described in chapter ,Extraction methods“ there are three
possible sampling methods. Following some suggestions how to
assemble a system depending on the sampling method.

4.6.1 Setup for discontinuous sampling

A soil water sampler is connected to a sampling
bottle. The sampling bottle is evacuated, for
example with the vacuum floor pump VPS-2 or
the VacuPorter. Solution is extracted from the soil
until the decreasing vacuum drops below the soil
water tension.

Note: the sample amount can be max. 2/3 of the
bottle volume.

4.6.2 Setup for constant vacuum method

Each soil water sampler is connected to a sampling bottle. With a
vacuum tube network several sampling bottles are connected to a
vacuum controlling unit like the VS units. The vacuum units are set to
the desired vacuum and keep up a constant vacuum by controlling
and re-establishing the vacuum.

Note the following when connecting sampling bottles:

Several sampling bottles can be connected in a row by using the
third tube connection on the sampling bottle cap (upper scheme on
the next page), or by using T-fittings (lower scheme).

If a sampling bottle is equipped with an overflow protection valve
(see chapter above) you must use T-fittings as a blocked valve
would block the whole system.

In systems with automatic vacuum units sufficient measures should
be applied to avoid that the pump draws up water or the system gets
blocked by overflowing bottles.
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Va:uum unit
Vacuum tubes

/«

Suction tube
Sampling bottle
Tensiometer Buffer bottle Suction cup

Fig: Sampling bottles connected in row using 3* nozzle on the cap

Vacuum unit
Vacuum tubes
o |
Suction tube
Sampling bottle

Tensiometer Buffer bottle

Fig: Sampling bottles connected to main vacuum line with T-fittings,
Tensiometer and overflow valves are optional

4.6.3 Setup for Tensiometer controlled vacuum

Samplers, sampling bottles and vacuum tubes are connected the
same way as with the constant vacuum method (see figures above).
A controlling Tensiometer is connected to the VS unit and the
vacuum is regulated in dependence of the current soil water tension.
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4.7 Level differences

It is recommendable to place the sampling bottle at the same height
as the suction cup. Consider the following if this is not the case.

If a sampling bottle is placed in a higher level than the suction cup
(left figure) the level difference causes a pulling water column which
reduces the effective vacuum on the sampler. If for example the
suction cup is 1 meter beneath the level of the bottle the vacuum at
the sampler is approximately 10 kPa lower than the vacuum inside
the bottle.

? To compensate the level difference when the sampling bottle is
higher than the suction cup add 1 kPa to the vacuum for each 10
cm of level difference (or exactly 0.98 kPa per 10 cm water
column).

——level difference

—— level difference

Accordingly, if the sampling bottle is lower than the suction cup, for
example in a manhole (right figure), the effective vacuum on the
sampler is higher than inside the bottle - if the tube is completely
filled with water. In a normal situation there will be vapor and bubbles
inside the tube. Therefore, you do not reduce the vacuum so solution
is extracted even with bubbles inside the tube.

¥ Do not compensate the level difference if the sampling bottle is
lower than the suction cup.
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4.8 Collection interval

It depends on the research task how often the extracted solution
should be collected from the sampling bottles.

For long term monitoring studies an interval of 1 to 2 weeks might be
applicable. If you want to specifically gain the peaks from intense
rain incidents the collection time should be shorter.

If you want to know the chronological change of the sample amount
you can place the sampling bottle on a scale and log the weight with
a data logger, or insert a vacuum-tight tipping counter with logger
before the sampling bottle.

4.9 Power management

A soil water extraction system which cannot be supplied by mains
power requires either battery, solar or wind energy. It is necessary to
establish a power management plan in consideration of amount and
intervals of extraction, possible leakage and shut-down.
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5 Installation and operation

5.1 Rinsing

Always rinse each ceramic cup or plate with 500 to 2000 ml de-
ionised water, and then condition them with the adequate soil water
solution.

If there is enough time before the first samples should be analyzed
you can do without rinsing and then discard the samples from the
first week, or at least 1000 ml.

It might be considerable to discard an amount of 500 to 2000 ml of
your first won samples.

When charged with high amounts of acidity sintered ceramic
materials corrode and release Aluminium. Therefore, we strictly
oppose to rinse the ceramics with acid solution, although this is
recommended in some literature.

¥ We do not recommend to rinse the cup with hydrochloric acid as
this might destruct the cup. This will breach the warranty!

Before installation it is recommendable to immerse ceramic cups
in de-ionised water for some time, preferably over night, so the
pores will be water saturated.

@

5.2 Installation

5.2.1 Auger

The ceramic cup has to have a good capillary contact to the soail
matrix. Therefore, the ceramic cup should fit into the drilling as tight
as possible. To achieve this, the auger tip should exactly have the
same diameter as the cup.

The shaft itself should have a space of 1 to 2 mm for easy insertion,
low disturbance and possibility to control the fitting of the cup.

UMS offers the special gouge auger TB-20 with a tapered tip as an
accessory. This auger has a diameter of 20 mm on the first 5 cm of
the tip, and 22 mm on the further section.
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5.2.2 Slurrying the cup

It is only recommendable to slurry the ceramic cup in a highly sandy
or stony soil. Slurry the cup with a paste made of the soil taken from
the bottom of the augered hole. Optionally you may use washed
quartz sand (mesh size 1200).

Mix a viscous paste with water and fill it into the hole with a properly
sized pipe. In horizontal installations blow the paste into the pipe.

Note that fine material might be washed out by heavy drainage
water. Then, the cup might lose it's capillary contact to the soil. In
this case repeat the slurrying.

Also note that sandy soils drain quickly (see pF/wc curve for sandy
soils). Therefore, soil solution can only be extracted with a suction
cup at low soil water tension (pF < 2 or unbound water). Sandy soils
drier than -10 kPa only have small volumetric content of water as
large pores are already vented.

5.2.3 Jacket tubes

Specially in coarse sand or pebbly soils it might be necessary to
install jacket tubes as a drilled hole collapses before the suction cup
is inserted.

If the samplers are installed in jacket tubes ensure that condensed
water or leachate is conducted away from the suction cup. In
horizontal installation a decline of 3% towards the manhole is
suitable.

Note that the jacket tubes should not be installed closer than 50 cm
away from the suction cup.

If the jacket tubes are installed with percussion drilling machine the
final 100 cm should not be rammed but manually drilled to prevent
compaction of the soil.

Beside in compact sand also drilling rockets can be used.

5.2.4 Installation angle

The sampler should be installed in a way that the major flow path is
not disturbed by the sampler’s shaft.

If for example the flow path is vertical the shaft should be installed
with an angle of at least 20° away from the vertical line.
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5.2.5 Drilling

= Put a mark on the auger to drill to the proper depth.

= Take away the organic layer with a shovel to avoid that the auger
pushes organic material into lower layers.

= Drill the hole.

= If required insert the slurry paste into the hole with a pipe.
Immediately insert the sampler. In pebbly soils you only have 10
seconds until the slurry paste might drain away.

)

Do not use force when inserting the shaft. Do not use tools or a
hammer.

¥ The SK20 sampler has a black mark on the top end of the shaft. If
the shaft is not installed vertically this mark should point upwards -
then the opening of the suction tube inside the cup is at the lowest
position of the cup.

= In case put pack the organic layer and tighten the soil to close the
gap between the shaft and the augered hole.

= Push the supplied rubber surface water retaining disk over the
shaft to prevent that surface water runs along the shaft. Optionally
the top part of the hole can be sealed with swellable Bentonite
pellets.

5.2.6 Lay the tubes

Tubes should be buried in a depth of at least 10 cm. If the system
should work year round the suction tubes have to be installed in a
frost free depth.

UMS supplied samplers have a reinforced protective tube which
protects the suction tube. It is recommendable to insert tubes without
a protective tube in proper plastic protection tubes.

5.3 Assembly and start-up

Insert each suction tube into a sampling bottle. In a discontinuous
system attach your vacuum pump to each sampling bottle, create the
required vacuum and then lock the bottle.

In an extended vacuum system connect all sampling bottles with
vacuum tubes and with your vacuum unit. Start to evacuate the
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system. Please refer to the manual of your vacuum unit for
instructions.

A vacuum should assemble. If no vacuum is established, check your
system for leaks.

¥ with the first won solution the system is flushed. Discard the first
samples.

5.4 Collecting sampled solution
5.5 Collecting sampled solution

5.5.1 Discontinuous method

UMS sampling bottles are either plugged with
a clamp or with a fitting as seen the photo.

Open the vacuum tube to vent the bottle.
Screw off the cap and collect the sample, or
replace the bottle with a clean one.

Put back the bottle cap and evacuate the
bottle with your pump. Now bend the vacuum
tube to seal it and remove your pump.
Reattach the fitting or the clamp.
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2. Connect the vacuum
tube from the pump with
the connector piece.
Evacuate the bottle to
the needed vacuum.

3. Bend the blue tube on
the sampling bottle to
retain the vacuum when
you take off the
connector piece.

4. Immediately put back
the plug on the tube of
the bottle.

Now you can release the
short
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1. Take off the plug from
the sampling bottle
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5.5.2 Continuous method

In a system with continuous vacuum, switch off the vacuum unit.
Then vent the system. Now collect all samples from the sampling
bottles and reassemble the system.

In case check the Tensiometer readings and the sampled amounts
and adjust the settings of your vacuum unit.
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6 Service and maintenance

6.1 Empty suction cups before frost

If suction cups should remain installed during periods with
temperatures below freezing point, they must be emptied to prevent
frost damage. Please note, that in times free of snow but with air
temperatures below 0°C, the area of frost declines from the soil
surface into deeper soil horizons.

Required tools for emptying: One retaining tube clamp for each
suction cup, a syringe (50 ml) and a vacuum pump.

How to proceed:

= With the vacuum pump, completely extract the water left in the
suction cup.

= Attach the syringe to the extraction tube. Press 20 ml of air into
the cup to achieve a positive pressure of approx. 100 hPa.

= Lock the extraction tube with a tube clamp to keep up the
overpressure.

)

As soon as water inside the extraction tube is frozen, the suction
cup cannot be emptied anymore. The ceramic cup might be
damaged by the frozen water.

6.2 Cleaning and storage

For cleaning, wipe of the shaft with a moist cloth. The suction cups
should be stored in a position where a deformation of the shaft is
avoided.

? Do not touch the ceramic with your fingers.
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7 Protecting the measuring site

7.1 Theft and vandalism

The site should be protected against theft and vandalism as well as
against any farming or field work. Therefore, the site should be
fenced and signposts could give information about the purpose of the
site.

7.2 Cable and tube protection

Cables and tubes should be protected against rodents with plastic
protection tubes. UMS offers dividable protection tubes as
accessory. For long term studies we recommend to dig cables and
tubes a few centimetres below soil surface inside protection tubes.

7.3 Frost

For all-season operation install suction tubes in a frost-free depth
and the sampling bottles in an insulated and buried box.
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8 Troubleshooting

If no or only a little amount of water is extracted over a longer period
of time please check the following:

If you have an automatic regulation, for example with the VS
vacuum station, and the pump repeatedly switches on the reason
could be a leak in the system. Check all tubes and connections
for tightness.

Sampling cups have a very small sphere of influence. Depending
on their hydraulic contact the sampler either extracts water from
the primary pores or, specially in heterogeneous soils, the
secondary pores (cracks, macro pores). Therefore, results can
turn out variously in extremely heterogeneous soils.

As water can only be extracted from a moist soil results can be
poor during summer or in dry soils.

Pathways caused by mouse holes or roots quickly conduct water
into lower horizons where the water accumulates [Riess 1993].
Fine particles can clog the ceramic pores over the time. To flush
the ceramic while installed will only have a short-lived success as
the particles are only moved into the surrounding soil. Clogging
should be diminished from the beginning by keeping the flow rate
as low and as constant as possible, for example by a tension
controlled vacuum. The vacuum should only be as high as
required. Test have shown that these measures reduce clogging
[Riess 1993].
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9 Scientific background

9.1 Supporting institutes

The recommendations in this manual were written in cooperation
with the following institutes:

= Osterreichischen Bundesamt fiir Wasserwirtschaft
Petzenkirchen, Osterreichischen Arbeitsgruppe Lysimeter,
http://www.lysimeter.at/

= University of Hohenheim and Technical University Munich,

= Helmholtz Zentrum Minchen, Deutsches Forschungszentrum fur
Umwelt und Gesundheit,

= Bayerischen Landesanstalt fur Wald und Forstwirtschaft

= Bayerischen Landesamt fur Wasserwirtschaft.

These recommendations compile some basic information and
experiences for the extraction of soil water. This cannot be
exhaustive and cannot replace detailed consulting as the complete
process, sampling conditions, soil type, extraction method and
intervals, sample storage and last but not least the analysis have to
be designed in accordance with the individual task.

Note:

The information for suitability of materials on the following page base
on experienced data, laboratory analysis or (unevaluated) citation in
literature. It was initially created in a UMS workshop about soil water
sampling in the year 2000 and is elaborated since. The list is
published in all conscience but makes no claim to be complete, and
therefore cannot replace specific consulting. Please do not hesitate
to contact us.

Furthermore, we would be grateful to learn about your experiences
and recommendations.
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9.2 Table of suitability

Al203 ceramic Polyethylene/ | Silicon Borosili-
sintered material | Nylon carbide cate glass
SK20 SIC20, SIC40 | SG25
UMS type: SKPE25 SPE20 SIC300 SPG120
Suitable for determination of ...
Anions:
NO3- Nitrate +++ +++ +++ +++
S042- Sulphate +++ +++ +++ +++
PO43- Phosphate | +++ +++ +++ +++
Cl- Chloride +++ +++ +++ +++
Cations:
Ca2+ Calcium +[1] ++ [1] +++ +[1]
K+ Potassium | + [1] ++ [1] +++ ++
Na+  Sodium ++[1] +[1] +++
NH4+ Ammonium | +++ +++ +++ +++
Al3+  Aluminium | ---(critical [2]) ++(critical with +++
pH<2[1])
Cu2+ Copper ---[3] [5][8] +++ +++ +++
Cr2+  Chromium | -- +++ +++ +++
Fe2+ Iron - [2] +++ +++ +++
Mg2+ Magnesia | -- +++ +++ -+
Ni2+  Nickel - +++ +++ +++
Elements
S Sulphur + [1] +[1] +++ +++
P Phosphorus | ++ [2] +++ +++ +++
Si Silicon +++ - +++
DOC ++ [8] ++[3] ++ +
TOC ++ [1] + [1] ++ +
Humins:
| |
Heavy metals:
Cd Cadmium | --- [6] +[6] - -
Pb Lead --- [5] [6] +[6] - -
Herbicides + (Atrazin) [3] +(Atrazin) [7] /
[7118]
Pesticides / / /
Fungicides / / /
PAK
Trace elements - / /

33/49




Scientific background

Literature source Caption
[1] Géttlein, 1996 --- completely unsuitable
[2] Grossmann et al., 1987 -- unsuitable
[3] Klotz, Unold, 2000 - only for experts, requires good knowledge
[4] Riess, 1993 and suitable conditioning of the suction cups
[5] Guggenberger und Zech 1992 /' no experiences
[6] Haberhauer 1997 +  limited suitability
[7]1 Schroll 1996 ++ suitable after conditioning and sufficient
[8] Klotz, 1997 forerun for flushing
+++suitable after sufficient forerun for flushing

9.3 UMS sampler types

9.3.1 Suction cups

SK20

SK20 simple ceramic cup with removable shaft. For continuous and
discontinuous extraction. Suitable for determination of nitrate and
common organic and inorganic substances.

SIC20

Pore water sampler SIC20 with removable shaft like the SK20, but
with a SiC silicon carbide cup instead of the ceramic cup. SiC is
sintered at 2500°C and is less absorbent/desorbent than ceramic or
borosilicate. The bubble point 90 kPa. UMS SiC cups are patented.
SPE20

Instead of a ceramic cup the SPE20 pore water sampler has a
porous PE-nylon-membrane which is specially suitable for heavy
metals and whenever ceramics are inappropriate.

SKPE25

The sampled solution is stored inside the shaft and is collected by
applying a pressure to the additional tube. With ceramic cup.

SG25

Pore water sampler with porous borosilicate glass cup. Borosilicate
is suitable for phosphate and DOC. Available with a diameter of 20
mm or 25 mm
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9.3.2 Suction plates

SIC300

Suction plate made of porous silicon carbide for laboratory use or
field leachate sampling. The plate is backed with a butyl rubber foil
and a bottom tube connector to apply a 6 kPa vacuum. Bubble point
is 10 kPa.

SPG120

Leachate sampling plate made of porous borosilicate glass. Suitable
for phosphate and DOC. With tube connector ending inside the
plate’s center. Utility patented.

9.3.3 Lysimeter KL2

The leachate bucket can be buried in situ to collect leachate - or can
be used as a laboratory soil column and lysimeter. On the bottom of
the polyethylene bucket a 0.5 bar high flow ceramic plate is fixed.
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10.1 Technical specifications

Technical Specifications SK20

Shaft

Extraction tube
Protective tube

Cup type

Cup size

Active surface

Filling volume

Cup porosity

Pore size

Hardness (Mohs)
Flexural strength
Compressive strength
Coefficient of elongation

Chemical Compound

Acrylic, @ 20 mm

Polyethylene, & inside 1.6 mm

PVC, with reinforced fabric, & 11 x 5 mm
K100

Length 54 mm + 0,8, diameter 20 mm - 0.5
34 cm2 1

8ml £1

45% £2 %

1Tum £0.1 um

7 MH

60 N/'mm2 +0,5

240 N/mm2 +10

5.8x10-6+3

AI203 70 + 0,5 % by volume
Sio2 29+ 0,5 % by volume
R20 0,8 £ 0,1 % by volume
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10.2 Accessories

Description

Art. no.

Portable vacuum case without regulation, internal pump for
max. vacuum -85 kPa (-0.85 bar) or pressure max. 3.5 bar,
rechargeable battery 7 Ah, particle filter, gauges for vacuum
and pressure, in watertight storm case 30x25x13 cm, 4.8 kg;
supplied incl. recharger 230 VAC

VacuPorter

Please order additionally: Mains recharger 110 VAC ... 230
VAC, for VacuPorter, incl. set of international plug adapters

vp.110VAC

Hand-operated vacuum floor pump, volume 410 ml per
stroke, achievable vacuum O ... -80 kPa, aluminum body,
steel foot, height 57 cm, weight 2 kg, for evacuation of larger
volumes

VPS-2

VacuPorter VPS-2 Sampling bottle SF-box
Sampling bottle 500 ml, implosion protected, with screw cap | SF-500
for up to 3 tubes
Sampling bottle 1000 ml, implosion protected, with screw cap | SF-1000
for up to 3 tubes
Sampling bottle 2000 ml, implosion protected, with screw cap | SF-2000
for up to 3 tubes
Spare cap for sampling bottle GL45, blue SFK
Clip for wall mounting of sampling bottles SF-CLIP
PVC-box for 6 sampling bottles, L 400 x B 300 x H 350 mm, |SF-BOX
incl. 6 lead-throughs PG9
Insulated box, dimension outside 600 x 400 x 365 mm, inside | SF-ISOBOX
510 x 310 x 300 mm, incl. 14 lead-throughs PG9 for
protective tubes
Automatic overflow valve for sampling bottles SF-Protect
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SF-protect VS-pro VS-single

Vacuum systems

2-channel vacuum unit for two adjustable vacuum circuits
0...-85 kPa, one controllable with optional Tensiometer T4 or
T8, display keypad, Aluminum enclosure 26x16x22cm, I1P66,
incl. tensioLink connector tL-8/USB-Mini and software
tensioVIEW

VS-pro

2-channel vacuum system, without display/keypad,
adjustable vacuum pump 0... -85 kPa, for two constant
vacuum circuits, one controllable with optional Tensiometer
T4 or T8, Aluminium enclosure 26x16x22cm, IP66, incl.
tensioLINK connector tL-8/USB-Mini and software
tensioVIEW

VS-twin

1-channel vacuum system, incl. adjustable vacuum pump O...

-85 kPa, for one constant vacuum circuit, controllable with
optional Tensiometer T4 or T8, Aluminium enclosure
26x16x22cm, IP66, tensioLINK interface RS485 for external
data logger connection

VS-single

38/49




Appendix J\AFUM.S

——

b.TB-20 TBE-100

Special gouge auger, shaped tip for UMS-Tensiometers and | b.TB-20
UMS-suction cups, diameter 20 mm, length 1250 mm, with
hammering head (without elongation)

Gouge auger elongation 100 cm for Tensiometer and suction | b.TBE-100
cup augers

Cable protection tube, inner diam. 8,7 mm, max. cable diam. |ks.DN-10
4 mm, dividable

Cable protection tube, inner diam. 12,5 mm, max. cable ks.DN-14
diam. 7 mm, dividable

Cable protection tube, inner diam. 24,2 mm, max. cable ks.DN-23
diam. 14 mm, dividable

Cable protection tube, inner diam. 30,0 mm, max. cable ks.DN-37

diam. 18 mm, dividable
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10.3 Glossary

Suction cup, pore water sampler or lysimeter

Different terms are common. In this context it is an instrument
consisting of a hydrophilic membrane, shaft and suction tube which
is used to extract soil water solution from unsaturated zones.

We do not use the term lysimeter for pore water samplers as we
define a lysimeter as a monolithic soil column.

Lysimeter

Container with defined surface, filled with soil and with at least one
outlet. Used for quantification of water and substance flows,
decay/reaction processes and simulation.

Tensiometer
Instrument for measuring soil water tension.

Vacuum
Pressure below atmospheric pressure.
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Appendix
10.4 Units
pF hPa kPa=J/kg | MPa bar psi %rH
Wet 1 -10 -1 -0,001 | -0,01 |-0,1450 | 99,9993
2,01 -100 -10 -0,01 -0,1 | -1,4504 | 99,9926
Field . 2.53 -330 -33 -0,033 | -0,33 | -4,9145 | 99,9756
capacity
Tensiometer
ranges* 2.93 -851 -85,1 -0,085| -0,85 |-12,345
-1.000 -100 -0,1 -1 -14,504 | 99,9261
-10.000 -1.000 -1 -10 | -145,04 | 99,2638
Permanent
wilting point 418 | -15.136 -1.513 -1.5 -15 | -219,52 | 98,8977
-100.000 -10.000 -10 -100 |-1.450,4| 92,8772
Air-dry** -1.000.000 | -100.000 | -100 | -1 000 | -14.504 | 47,7632
Oven-dry -10.000.000 |-1.000.000 | -1.000 |-10 000 |-145.038| 0,0618

*

** depends on air humidity

standard measuring range of Tensiometers

Note: 1 kPa corresponds to 9,81 cm water column
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Field Water Potential + Temperature

- metergroup.com/environment/products/teros-32
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Precision is now plug and play

Request a quote Contact us

TEROS 32

Tensiometer tension

The tensiometer is, indisputably, the most accurate way to directly measure water
potential in the wet range. But measuring with a tensiometer is complicated. Most
tensiometers require sophisticated wiring and complex data logger programming skills
to even get them up and running, not to mention the constant maintenance, checking,
and refilling. Now there’s a new way. Introducing the TEROS 32.

Now, sit back, and relax

TEROS 32 is a simple, plug-and-play tensiometer that combines METER’s legendary
German precision engineering with the power of ZENTRA Cloud, giving you easier,
faster, more accurate water potential data in near-real time. Just install it and plug it in.
It’s that easy. With ZENTRA Cloud software, you can review data as it happens from the
comfort of your office, ensuring every tensiometer is working as expected. No more
worrying if your tensiometer has cavitated. Combine the TEROS 32 with the TEROS 12,
and you’ll know the best time to go out and refill. Plus, you can use both sensors to
generate in situ_moisture release curves.
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More robust, if that’s even possible

Twenty-five years of tensiometer experience and fanatical attention to detail have made
METER tensiometers practically bulletproof, but the TEROS 32 is more robust than
ever before. Technological advancements have made it possible to incorporate a more
ruggedized, highly precise pressure transducer, giving you higher data resolution in an
almost unbreakable form, and making the TEROS 32 more affordable than its
predecessors. Plus, the ceramic and shaft are engineered to be virtually indestructible
when it comes to harsh weather (10-year warranty on the ceramic), which means the
TEROS 32 is a tensiometer you can rely on year after year in every season.

Spend more time on what matters

We think you should spend less time fussing with complex installations, and more time
on your research. That’s why unlike most tensiometers, the TEROS 32 is now plug and
play. Just insert the stereo plug into the ZL6 data logger, and start seeing numbers. The
TEROS 32 connects to the ZENTRA Cloud system, where all data are connected and
delivered through the cloud. Pull up your data instantly wherever you are, and you’ll
know exactly when it’s time to refill, before trekking out to the field.

Faster field visits

To save you even more time and effort, we've outfitted the TEROS 32 with an external
refilling tube. No more pulling the tensiometer out of the ground. When it’s time to
refill, the TEROS 32 can be filled externally without ever having to remove it, saving
you hours of tedious maintenance. On top of all that, the tensiometer is highly
responsive. It reacts much faster to changing soil conditions than lower-quality
tensiometers, enabling you to measure even the most minute changes in soil water
potential. Plus, it measures both positive and negative pore pressure.

Accuracy has never been this easy

At METER, we know tensiometers. We've sold over 20,000 across the span of a quarter
century, so we're confident that if you need a precise, easy-to-use, reliable field
tensiometer with outstanding year-round performance, you can rely on the TEROS 32.
More usable, robust, and precise than other tensiometers, it provides superior quality
data in near-real time and remains one of the most reliable instruments in the world for
year-round outdoor monitoring.

Request a quote Contact us Knowledge base TEROS 32
Features Specifications Resources Support / Downloads Request a quote

Features

e Ultra-reliable outdoor precision tensiometer
e Direct measurement with no need for calibration
e Measures both positive and negative pore pressure
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¢ Plug and play with ZL6 data logger. Also compatible with third-party loggers
e See/share data in near-real time with ZENTRA Cloud

e 10-year warranty on the high-quality ceramic

e More affordable than its predecessors

¢ Integrated temperature sensor

e UV-resistant, durable shaft material

e Seals and screw connectors are watertight according to IP 68

e Extremely robust construction

e Year-round operation when installed deeper than 30 cm

e (Can be refilled or emptied without removing from the soil

Specifications

MEASUREMENT
SPECIFICATIONS

Water potential Range: -85 to +50 kPa
Resolution: 0.0012 kPa
Accuracy: £0.15 kPa

Temperature Range: —30 to +60 °C
Resolution: £0.01 °C
Accuracy: £0.1 °C between -20 and +40 °C (1 °C outside of

this range)
COMMUNICATION
SPECIFICATIONS
Output DDI serial

SDI-12 communication protocol

Data logger METER ZL6 and EM60 data loggers or any data acquisition
compatibility system capable of 3.6- to 28.0-VDC power and SDI-12.

NOTE: For a non-METER data logger, a barometric
reference sensor, either standalone or as part of a data
logger, is needed as part of the system configuration to
accurately measure soil water potential.

PHYSICAL
SPECIFICATIONS

Dimensions Length: 40.0 cm (15.75 in)
80.0 cm (31.50 in)
120.0 cm (47.24 in)
Diameter: 2.5 cm (0.98 in)
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Operating Minimum: -30 °C (0 °C for water-filled tensiometer)

temperature Maximum: 50 °C
Materials Ceramic: Al203 , bubble point 1,500 kPa
Shaft: PMMA

Corpus: POM GF
Refilling tubes: Stainless steel

Installation angle 10° to 80° from horizontal (downward)
—10° to —80° from horizontal (upward)

Cable length 5 m (standard)
75 m (maximum custom cable length)

NOTE: Contact Customer Support if a nonstandard cable
length is needed.

Connector types 3.5-mm stereo plug connector or stripped and tinned wires
COMPLIANCE Manufactured under 1ISO 9001:2015

EM ISO/IEC 17050:2010 (CE Mark)

2014/30/EU

2011/65/EU

California requires the following notice:

/A WARNING: This product may contain chemicals including ethylene glycol, lead,
nickel, styrene and cadmium, which are known to the State of California to cause
cancer, birth defects or other reproductive harm. For more information, go to

www.P65Warnings.ca.gov

LEARN MORE WITH ARTICLES, CASE STUDIES, DEMOS, WEBINARS

ZENTRA Cloud request a demo
The researcher’s complete guide to water potential

e Which soil sensor is perfect for you?

e Webinar: Water potential 101: Making use of an important tool

e Webinar: Soil moisture 202: Choose the right water potential instrument

e (Case study: Soil sensors help thousand-year-old levees protect residents of the
Secchia River valley

e SEE ALL TEROS 32 KNOWLEDGE BASE ARTICLES

e SEE ALL TEROS 32 WEBINARS
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Support

Have a question or problem? Our support team can help.

We manufacture, test, calibrate, and repair every instrument in-house. Our scientists
and technicians use the instruments every day in our product testing lab. No matter
what your question is, we have someone who can help you answer it.

Email US: sales.environment@metergroup.com
Email Europe: sales.europe@metergroup.com

Phone US: +1 509-332-5600
Phone Europe: +49 89 12 66 52 0

Read Knowledge Base Articles

© 2017-2020 METER Group, Inc. USA
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4 Ttech, S.r.o.
Ringhofferova 115/1, 155 21 Praha 5

www.4jtech.cz  +420 605 276 276

Obecné o Universal Bracket System

Upinaci systém Universal Bracket System (UBS) tvofen komplexni sadou pfipravk
pro upinani méfici techniky a podpurnych systému. Je vytvofen pro snadné a spolehlivé
upnuti méfidel at’ uz v terénu nebo v laboratofi. Zaroven je koncipovan tak, aby byl zajistén
bezproblémovy pfistup kjednotlivym upinanym prvkim (méfidlim i podpurnym
technologiim) a jejich snadnému propojovani. Povrchova ochrana UBS je standardné
zarovym zinkovanim, volitelné lakovani barvou nebo pouziti nerezové oceli.

UBS je délen na dvé hlavni vétve. Prvni je urCena pfedevSim pro upevnovani
pfistroju v terénu, pfi venkovnich méfrenich. Hlavni rozdil je pfedevSim ve spodni Casti
systému. Pro venkovni pouziti je nosna Cast vybavena zemnim vrutem. Standardni
dodavany vrut je uréen pro stfedni hlinité pady. Pro zvySeni stability nosné ¢asti, zejména
v pis€itych pldach, Ize objednat pfidavné kotvy s lany. Pro samotné pfipevnéni techniky
jsou vyuzivany standardni upinaci tfrmeny z pozinkované oceli. Tfmeny jsou zajiStovany
dvojici matic M6. Tato verze je standardné dodavana napfiklad se solarnimi systémy rady
SolarPowerSource pro venkovni pouZiti.

Druha vétev UBS je urCena pro pouziti v laboratofich. Hlavni odliSnosti je vyuziti
pogumovanych stavitelnych noh misto zemniho vrutu. Vyhodou je tedy snazsi manipulace a
jednoduché vyvazeni nosné Casti do svislého sméru. Alternativné je mozné objednat
pojezdova koleCka misto stavitelnych noh. Tento typ UBS lze pouzit i na venkovnich
zpevnénych plochach (beton, asfalt). Méfici technika je na nosné cCasti UBS pfipeviiovana
standardnimi ocelovymi upinacimi tfmeny M6. Tyto tfmeny jsou kompatibilni mezi
jednotlivymi vétvemi.

Nosny systém je tvofen vzdy zakladni svislou tyCi, ve spodni Casti opatfenou
zakoncCenim dle zvolené verze UBS. V horni €asti je nosna ty€ rozvétvena do nékolika vétvi
dle pozadavku. Zakladem jsou dvé vétve, coz usnadnuje instalaci zemnich vrutld a dovoluje
pfipevnit snima¢ a jeho provozni technologie paralelné k sobé. Tim je zajisténa
jednoduchost obsluhy méfeni. Na poptavku Ize dodat i libovolné jiné vétveni nosné Casti.

Pro néktera zafizeni (méfidla nebo podpurné technologie) jsou dodavany
specializované pripravky s upinacimi trmeny pro dalSi usnadnéni montaze. Vypis vlastnosti
jednotlivych pfipravkd je soucasti dodavanych zafizeni. Upinaci tfmeny jsou soucasti
dodavek, Ize je ale objednat i samostatné jako nahradni dily.
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Prehled vybranych upinacich pripravku UBS

Nazev prislusného

Nazev pripravku zafizeni (Fady pistroji) Typ zafizeni
MeteoBracket Meteostanice PRO 4 Profesionalni meteostanice
MeteoBracket RS WeatherShield Meteo Radiadni Stit
SenPro Bracket SenPro Jednoduché mgrenl okolnich
podminek
RPM Bracket RPM Meter Méreni otacek
SolarPowerSource Napajeci zdroj — solarni
Bracket SolarPowerSource systém
Anemometer Bracket Vane Anemometer Vrtulkovvy gnerr)ometr
s frekvencnim vystupem
PowerSource Bracket PowerBox Rada oc,h rann)vlgh’
rozvodnych skfini
PressureBox Bracket Prandtl PressureBox Mereni rycnt)sitcl:iPrandtlovo
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Obecné o WeatherShield Meteo

RadiaCni §&tit WeatherShield Meteo je dodavan jako volitelné pfisluSenstvi
k meteostanicim podporovanym firmou 4Jtech s.r.o. Stit pomaha odclonit pfimé sluneéni
zafeni od snimacui teploty. Tim zpfesfiuje naméfené hodnoty béhem dni s vyznamnym
radiaCnim zafenim.

Soucasti dodavky kazdého radiacniho Stitu je také kovovy pfipravek umoznujici
pfipevnéni meteostanice se Stitem k univerzalnimu upinacimu systému meéfici techniky a
dalSiho pfislusenstvi.

Radiacni Stit je koncipovan modularné tak, aby bylo mozné zvétSovat jeho vySku.
Jeden zakladni element je vysoky 30 mm. Jednotlivé elementy se po sestaveni prekryvaji o
10 mm. Pocet sestavenych elementd neni omezeny, je tedy mozné dosahnout variabilni
vySky radia¢niho Stitu. Posledni prvek v sestavé musi byt vzdy ukoncovaci deska s otvory
pfipravenymi pro montaz k upinacimu systému. VySka ukon€ovaci desky s pfipravkem pro
uchyceni je 15 mm. Standardni dodavana vyska radia¢niho $titu je 16 zakladnich prvkl a
jeden ukoncovaci, celkova vyska je potom 335 mm.

Prehled zakladnich rozméru WeatherShield Meteo

Parametr Jednotka Min. Typ. Max.
Vyska mm 45 2EE 1955

Pramér mm 80 120 150

Pocet zakladnich prvku ks 1 16 97
Vnitini pramér mm 60 100 120
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