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Rozméry FS-20
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Prislusenstvi
Accessories

Rozméry
Dimensional drawing

KRD-04

Rozméry
Dimensional drawing

MK-05-K

Ws-03

Ochrana pred sluncem a vlivy pocasi
(volitelng)

Weather and sun protection
(optional)



© THERMASREG® FS-20 Rev. 2020-V12

Elektronicky protizémrazovy termostat THERMASREG® FS-20 s prepinacim reledvym vystupem, spojitym teplotnim a ventilovym vystupem (sumaéni
vystup 0-10 V) a ovlddacim a kaskddovym vstupem (0-10 V), volitelné s pfipojenim pro topny element, v narazuvzdorném plastovém krytu s
rychloupinacimi Srouby, s displejem a pIné aktivnim médénym méricim stonkem. Protizémrazovy termostat se pouZivd k monitorovéni klimatizaénich
jednotek, topnych vymeénikd, registrd a podobnych systémi a slouZi k ochrané proti zémraze. Pokles pod limitni hodnotu je detekovén na nejstudengjsim
bodu méfici kapilary (méfici stonek je aktivni po celé své délce). Snimac obsahuje autodiagnostiku pro detekci chyb jako porucha kapilary, vypadek
napdjeni nebo elektrického poskozeni snimace. Pri detekci chyby relé automaticky pifepne na rezim "frost”. Inovativni dvoufdzové protizdmrazova
ochrana umozZnuje jednoduchou kombinaci vice zafizeni (kaskadovani), pro komplexni monitorovani zémrazy. Soucdsti dodédvky jsou upeviovaci svorky

MK-05-K pro montaz méficiho stonku.

TECHNICKE UDAJE

Napéjeni: 24V st/ss (=10%)
Zatézovaci odpor: R, > 50k0hm
MEéFici rozsah: 0..+15°C

Vstup: 1x 0-10V ovlddaci vstup DDC
1x 0-10V kaskadovy vstup
Vystup: 1x 0-10V Teplotni vystup (odpovida O...+15°C)
1x 0-10V Vystup pro ventil (signal mrazu s regulaénim napétim a kaskadou)
1 x bezpotencialovy prepinac (24 V), Rozsah nastaveni 0...+15°C
SpotFeba: max. 100mA pfi 24V ss (FS-20 bez topného ¢lénku)
max. 200mA pri 24V ss (FS-20 xx HE s topnym ¢ldnkem)
Presnost: typicky + 1K (pfi +10°C)
Spinaci hystereze: 2K
Cas nabghu: <1min
Doba odezvy: tgp< Os

Cidlo a kapilarni trubice:

MEédéna kapilarni trubice, délka 3 m nebo 6 m,
aktivni po celé délce senzoru,
délka odezvy senzoru min. 25¢cm

Teplota okoli: Cidlo a kapilarni trubice: —20...+60°C (kapilarni trubice ve vzdalenosti >20¢m od krytu)
Kryt: -15...+50°C
Skladovani /transport: -30...+70°C

Kryt: Plast, odolny vici UV zéreni, material Polyamid, 30% vystuzené skelnymi kulickami,

s rychloupinacimi Srouby (kombinace s drézkou / hlavou Phillips),
Barva dopravni biléd (podobnd RAL9018), Kryt displeje je pruhledny!

Rozméry krytu:

126 x 90 x 50mm - (Tyr2)

Kabelova prichodka:

M16x1,5; s odlehéenim tahu, vyménitelnd, max. vnitfni pramér 10,4 mm

Procesni pfipojeni:

Upeviiovacimi svorkami MK- 05 -K
(jsou soucdsti dodavky)

Elektrické pripojeni:

0,14 - 1,5mm2, pomoci Sroubovych svorek

Instalace:

polomér ohybu > 35 mm
pFipustné vibraéni zatiZeni < Y2 g
pFipustné zatiZeni v tahu < 100N

Pripustnd vzdusna vlhkost:

<959% r.H., nekondenzujici vzduch

Trida ochrany:

Il (podle EN 60730)

Stupen kryti:

IP 65 (podle EN 80529)

Shoda se standardy:

CE konformita, elektromagnetickd kompatibilita podle EN 61 326, EMC smérnice 2014/ 30/ EU

Vybaveni:

Displej s podsvitem, tFiFddkovy, vyiez cca. 70x40 mm (BxH),

zobrazeni skutecné teploty, prekroceni méreného rozsahu /

nedosaZeni nastaveného spinaciho bodu (teplota protimrazové ochrany)

a vystrazného indikatoru pro ,mraz" nebo ,chybu” (kapilérni poSkozeni, pfepéti / podpéti)

Autodiagnostika:

Error 1 porucha vodice / kapilary
Error 2 pfi podpéti/prepéti
(relé automaticky prepne na "Frost")

THERMASREG® FS-20 2-fazovy protizémrazovy termostat

Type/WG02 Meérici Vystup Délka Display Oznaéeni

rozsah cidla
FS-20
FS20-UW LCD 3M 0..+15°C 2x 0-10V, 1x Prepinaci 3.0m 9102-1012-2102-030D1
FS20-UW LCD BM 0..+15°C 2x 0-10V, 1x Prepinaci 6.0m 9102-1011-2102-030D1
FS-20 xx HE s topnym télesem
FS20-UW-HE LCD 3M 0..+15°C 2x 0-10V, 1x Prepinaci 3,0m 9102-1012-2112-030D1
FS20-UW-HE LCD 6M 0..+15°C 2x 0-10V, 1x Prepinaci 6.0m 9102-1011-2112-030D1
PRISLUSENSTVI
KRD-04 Kryt kapildrni trubice 7100-0030-7000-000
MK-05-K Plastové montazni svorky (6 kus(, soucdsti dodavky) 7100-0034-1000-000
WSs-03 Ochrana proti povétrnostnim vlivim a sluneénimu zéreni 200 x 180 x 150 mm, 7100-0040-6000-000

z nerezové oceli V2A (1.4301)
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Schéma zapojeni FS-20 DIP-piepinat FS-20
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| s2 ul Alarm zlstane uloZen
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UB+ Provozninapéti 24V st/ss
GND  Provozni napéti -UB GND
Temp. Vystup teplota 0-10V=0...+15°C
SE  Ridicivstup 0-10V
KE  Kaskadovy vstup 0-10V
AV Vystup ventil 0-10V
0 Rozpinaci
W Prepinaci (24 V)
S Spinaci
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Informace na displeji

Ve vychozim nastaveni se na displeji na 1. Fadku zobrazi skuteéna teplota
a na 2. fadku jednotka ve °C.

Nastavend teplota spinaciho bodu je zobrazena ve 3. fadku vpravo
a odpovidajici vystrazny symbol se v piipadé potFeby zobrazi vlevo.

Pro lepsi ¢itelnost je k dispozici podsviceni.

Protizdmrazova ochrana

Pomoci potenciometru Ize nastavit teplotu protimrazové ochrany
od 0,0 °C do +15,0 °C v krocich po 0,5 K.

KdyZ teplota klesne pod tento spinaci bod, spusti se alarm:
Zlutd LED se rozsviti a podsviceni displeje blika.

Symbol ,FROST" se objevi ve 3. Fadku na levé strané displeje.

Mérici rozsah podtlaku

Pokud skutecna teplota klesne pod hodnotu 0,0 °C,
zistane v 1. fadku nezménéna..

Ve 2. Fadku se objevi poznamka "< 0 °C".

Prekroéeni méFiciho rozsahu

Pokud skute&nd teplota stoupne nad hodnotu +15,0 °C,
ziistane v 1. Fadku nezménéna.

Ve 2. Fadku se objevi poznamka "> 15 °C".

Alarm/Chyba

Pokud senzor selZe v disledku zlomeni kabelu nebo kapiléry nebo,
pokud je napdjeci napéti mimo povolené limity spusti se poplach:

Rozsviti se Zlutd LED a podsviceni displeje blikd.
Odpovidajici vystrazny symbol se objevi ve 3. fadku vlevo:

4ERROR 1" v pripadé preruSeni méfici kapilary /
elektrického poskozeni snimace (preruseni kabelu)
+ERROR 2“ v pfipadé podpéti nebo prepéti
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Funkce FS-20
Vystup relé w Vystupni teplota“Temp.” Vystup"AV”
4 A Vystupni napéti Vystupni napéti "AV”
“Protimrazové pri teploté “Temp.” pfi teploté SE = 0V
ochrana” 10V Iz 10V
\i‘V 0s // Posun
/// pres SE
Jﬁ 7 “AV" max. 10V
0s e
ov L~ ov
A AN Teplota 0°C  Teplota 15°C “FS” “FS” +6K
Spinaci bod "FS” Spinaci bod “FS" +2K Teplotni rozdil
Nastavitelné 0-15°C Odblokovani/resetovani ~ ————- “Fs-U”
automaticky nebo ru¢né
0 w S
Rozpinaci Prepinaci Spinaci

FUNKCE

V meédéné kapilarni trubici protimrazového ¢idla vytvari pouzitd napli tlakovy signal dmérny nejnizsi teploté na celé kapilare (nejméné vsak 200 mm).
Ten je pomoci senzoru pireveden na elektricky signdl a elektronicky zesilen. Vystupem je standardni signdl O - 10 V odpovidajici O...+ 15°C Toto napéti
je k dispozici na svorkdch ,Temp.".

Prostiednictvim zabudovaného potenciometru Ize nastavit zdmrazovy bod spinani ,FS* pro bezpotencidlovy pfepinaci kontakt v rozsahu od 0°C (levy
doraz) do +15°C (pravy doraz). Pokud tento spinaci bod klesne pod ,FS*, reléovy vystup se piepne do polohy ,Protizémrazova ochrana“ (kontakt ,W*
je pFipojen ke kontaktu ,0"). Pokud teplota stoupne o vice neZ 2 K nad nastaveny spinaci bod ,FS", pFepne se zpét do normélniho provozniho rezimu a
provede se vybér ,Reset Auto“. Relé se pirepne do vychozi polohy (kontakt ,W* pFipojen ke kontaktu ,S*). Pokud byl zvolen provozni rezim ,Reset Hand"
nebude reléovy vystup automaticky prepnut, ikdyZ je prekrocen nastaveny spinaci bod ,FS* +2K, ale musi se manudiné resetovat resetovacim
tlagitkem

Kromé toho je k dispozici druhy napétovy vystup "AV", nastavitelny na O aZ 10 V. PFi napéti O V na Fidicim vstupu ,SE" je vystupni napéti ,AV" vzdy O
V, pokud je namérend teplota nejméné B K nad nastavenym spinacim bodem ,FS". Pokud namérena teplota klesne pod nastaveny spinaci bod ,FS* +6
K, napétovy vystup ,AV" se linearné zvySuje z 0 V na 10 V. ZvySeni zde €ini 1,67 V pro kazdy stupen Kelvina, o ktery se teplota bliZi prednastavenému
spinacimu bodu "FS". Vystupni napéti 10 V se tedy emituje pFi "FS" = zmérené teploté. Pokud zvysite ,SE", vystupni napéti ,AV" se zvysi o tuto cast.
Vystup ,AV" tedy pFedstavuje vystup sumace pro vstupni proménné ,SE" a ,Frost signal”. V tomto pFipadé proménnd ,Frost signal* popisuje vystupni
chovani ,AV" pfi ,SE" = 0 V. Maximalni vystupni napéti je omezeno na 10 V.

Prostiednictvim kaskadového vstupu ,KE" Ize navzajem spojit nékolik zaFizeni na ochranu proti mrazu, aby zakryly vétsi prufez kandlu pro monitorovani
mrazu. AV vystup prvniho zafizeni je pFipojen ke vstupu ,KE" druhého zafizeni. Logika interniho zafizeni rozhoduje o prioritnim signalu mrazu obou
zafizeni pro ovladdani ventilu otopného registru.

V pripadé preruSeni kapildry, elektrického poskozeni €idla (pFeruseni kabelu) nebo vypadku napéjeni nebo pokud je pFipustna Urover napéti pod nebo
prekrodena, je reléovy vystup automaticky pfepnut na ,protimrazovou ochranu® (kontakt ,W* pFipojeny ke kontaktu ,0").

BEZPEENOSTNI OBVOD
Reléovy vystup se prepne do polohy ,Protimrazova ochrana” v pripadé vypadku napéjeni a /nebo preruseni kapilar
(kontakt ,0" s kontaktem ,W* = stav bez napéti).

Pokud vnitFni teplota zafizeni klesne pod + 10°C, aktivuje se topné téleso pro typ FS-20 xx HE (s topnym télesem).

POZNAMKA

Kapildrni trubice musi pevné sedét v objimce a nesmi se nechat kroutit
Pro ochranu kritickych systémd je naprosto nezbytné mit redundantni strukturu!

Vybrané piiklady:

Nastavit Namérena Vystupni Ridici napéti Vystupni napéti
spinaci bod ,FS* minimalni teplota Lnapéti* “SE* A\
5°C +12°C 8V oV oV
5°C +12°C 8V 5V 5V
5°C +8°C 5,33V ov 5V
5°C +8°C 533V 5V oV

5°C +8°C 533V 8V v

* \lypoctené vystupni napéti je 13 V, To je elektronikou omezeno na 10 V.
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Vnitini funkéni blok

FS-20
1oV
oV ' :
FS FS +6K
<+>7 10V Ventil otevren
MAX e
0V Ventil uzavren
SE
KE
Funkéni schéma FS-20
FS1 FS 2 FSn
S A K A K A
E vV EV EV
bDC IO | AY LY Ventil
D o )
REGULATOR 8}83/" KASKADOVANI

0V Ventil uzavren
10V Ventil otevren




€ Montaz a uvadéni do provozu

POKYNY PRO MONTAZ

— Musi byt zajisténo, aby minimalni teplota byla na kapilarni trubici,
nikoli na krytu nebo na senzoru

— Dolni mezni hodnota, ktera ma byt detekovana, musi byt Gginna
na vice nez 20 cm kapilarni trubice. Potfebnou minimélni délku 20
cm Ize rozdélit do nékolika bodd.

Kapilarni trubice nesmi byt nékolikrat ohnuta nebo byt zauzlovéna.
To maZe zplsaobit Uniky a systém prrestane fungovat.

Dbejte na to, aby nedo$lo k zalomeni nebo zmacknuti prvku
snimace.

Vystup napéti je odolny proti zkratu.

— Prepéti zafizeni zniéi

Pokud je zafFizeni provozovéno mimo rozsah specifikaci, jsou
vechny naroky na zaruku neplatné.

Pokud jsou pripustné meze zatiZeni mériciho prvku senzoru
prekroéeny musi byt pouZita odpovidajici nosna konstrukce.

NAPAJECI NAPETI:

Pro ochranu proti prepdlovéni provozniho napéti je v této varianté zarizeni
integrovan jednocestny usmérnovac nebo ochranna dioda proti pFepélovani.
Tento vnitini jednocestny usmériovad také umoZiuje napdjet stiidavym
proudem i zafizeni s vystupem O -10V.

Vystupni signal Ize méfrit méFicim pristrojem. Vystupni napéti je méreno
proti nulovému potencidlu (0V) vstupniho napéti!

Pokud je toto zafizeni napajeno j érnym nag p , musi
byt pro napajeni UB pouZito 15...36V ss, svorka UB- nebo GND je poté
pouZita pro uzemnéni!

V pFipadé napéjeni vice téchto zafizenf jednim napajecim zdrojem o napéti
24V st musi byt zajiSténo, aby vSechny "kladné” vstupni svorky (+)
provozniho napéti byly vzéjemné propojeny a véechny vstupni svorky “nega-
tivniho” (= referenéniho potencialu) byly vzajemné propojeny (shodnd
polarita instalovanych €idel). VSechny vystupy propojenych zafizeni musi
mit stejny potenciall

V pripadé obrécené polarity v jednom z propojenych zafizeni mize toto
zarizeni zpUsobit zkrat napajeciho napéti. Nasledny zkratovy proud proudici
timto zafizenim muaZe zpUsobit jeho poskozeni.

Vénujte pozornost spravnému zapojeni!

MontaZni schéma

FS-20

Schéma zapojeni

Napéajeni
st 24V~ ov
ss 15-36V = IGND

0-10v

samostatné pouZiti

0V/GND

Schéma zapojeni

Napajenf
st 24V~ ov
ss 15-36V = IGND

paralelni pouZiti

—

M
L

=

o
o
=
[}
a

OV/GND[j




€2 Dalezité poznamky

Nase “VSeobecné obchodni podminky “spoleéné s “VSeobecnymi podminkami pro dodéavky vyrobki a sluZeb v elektrotechnickém a elektro-

nickém primyslu "(podminky ZVEI) véetné dodateéné dolozky "Vyhrady vlastnictvi "plati jako vyhradni podminky.

Déle prosim dbejte na dodrZeni nasledujicich bodd:

— Pred instalaci zafizeni a uvedenim do provozu si pFectéte tyto pokyny a vSechny pozndmky uvedené v téchto pokynech!

— Pristroje smi byt pripojeny pouze k bezpeénému nizkonapétovému napdjeni. Aby se predeslo poskozeni a chybam zafizeni (napf. indukei napéti),
je tFeba pouZivat stinéné kabely, je tFeba se vyhnout jejich pokladce paralelné s proudovymi vodici a dodrZovat smérnice EMC.

— Toto zaFizeni se smi pouZivat pouze k uréenému Uelu. Musi byt dodrZeny piislusné bezpednostni piedpisy vydané VDE, TUV, staty, jejich
kontrolnimi organy a mistni energetickou spolec¢nosti. Kupujici musi dodrZovat stavebni a bezpecnostni predpisy a musi predchézet nebezpedi
jakéhokali druhu.

— Na zavady a Skody vzniklé v disledku nesprévného pouzivani tohoto zaFizeni se nevztahuji zaruky.

— Na nésledné Skody zplisobené poruchou v tomto zafizeni se nevztahuje zéruka nebo odpovédnost

— MontdZ a uvadéni do provozu smi provadét pouze Skolena osoba.

— Technické ddaje, podminky montaZe a provozni ndvod dodané spoleéné se zafizenim jsou bez vyhrady platné. Odchylky od katalogové prezentace
nejsou vyslovngé zminény a jsou mozné z hlediska technického pokroku a neustalého zlepSovani nasich produktd.

— V pfipadé jakychkoli zmén provedenych uZivatelem zéruka zanika.

— Toto zafizeni nesmi byt umisténo v blizkosti zdrojl tepla nebo byt vystaveno jejich vlivu. Také se zcela vyhnéte prfimému dopadu sluneéniho zareni
nebo ozafovéni zafizeni z podobnych zdrojd svétla.

— Pouzivani zaFizeni v blizkosti jinych zaFizeni, které neodpovidaji smérnicim EMC, mizZe ovlivnit jeho funkénost.

— Toto zafizeni nesmi byt pouZivéno jako bezpeénostni prvek, pro monitorovaci aplikace, které slouZi k ochrané osob pred nebezpecim, zranénim
nebo jako NOUZOVY VYPINAC pro systémy, stroje anebo pro jiné podobné Gcely, kde selhani mize vést ke skoddm na majetku, zdravi &i Zivotnim
prostiedi

— Rozmeéry krytu nebo pfislusenstvi mohou vykazovat malé odchylky od Gdaji uvedenych v tomto navodu.

— Zmény téchto zdznami jsou zakdzany.

— Reklamace bude uznana pouze u zafizeni vracenych v kompletnim originalnim baleni.

Pokyny k uvadéni do provozu:
PFistroj byl kalibrovédn, nastaven a testovan za normovanych podminek. Pfi provozu za jinych podminek doporuujeme ruéni justovani na misté instalace
pri uvadéni do provozu a poté v pravidelnych intervalech.

Uvadéni do provozu je nutnou souédsti instalace a musi byt provedeno odbornym personalem!

Pred instalaci a uvedenim zarizeni do provozu se dikladné seznamte se vSemi vySe uvedenymi pokyny a instrukcemi!
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Electronic frost protection thermostat / frost monitor THERMASREG® FS-20 with switching relay output, continuous temperature and valve output
(summation output 0-10V) and control and cascading output (0-10V), optionally with connection for heating element, in an impact-resistant plastic
housing with quick-locking screws, with display by default, with fully active sensorrod made from copper. The frost monitor is used to monitor air
conditioning systems, heat exchangers, heating registers and similar systems, and protects against frost damage and freezing. Falling below the
limit value is detected at the coldest measuring point of the capillary tube, the sensor rod is active along its entire length. Uses internal diagnostics
to detect capillary breakage, power failure or electric damage to the sensor as an error and the relay automatically switches to frost. The innovative
2-phase frost protection thermostat enables simple combination of several devices (cascading) for demand-oriented, comprehensive frost monitoring.
The delivery scope includes the mounting clamps MK-05-K for expert attachment of the sensor rod.

TECHNICAL DATA

Power supply:

24V AC/DC (+10%)

Load resistance: R_ > 50k0hm
Measuring range: 0..+15°C
Input: 1x 0-10V control input DDC
1x0-10V ling input
Output: 1x 0-10V output temperature (corresponding to 0...+15°C)

1x 0-10V output valve (frost signal with control voltage and cascading)
1 x potential-free changeaver contact (24 V), range of adjustment 0...+15°C

Current consumption:

max. 100mA at 24V DC (FS-20 without heating element)
max. 200mA at 24V DC (FS-20 xx HE with heating element)

Accuracy: typically + 1K (at +10°C)
Hysteresis of the switch step: 2K

Turn-on/run-in time : <1min

Response time: tgp< 5s

Sensor and capillary tube:

Copper sensor rod, length of 3m or Bm,
active along the entire sensor length,
min. response length of 25¢cm

Ambient temperatures:

Sensor and capillary tube: —20...+60°C (capillary tube at a distance of >20cm from the housing)
Housing: -15...+50°C
Storage/transport: -30...+70°C

Housing:

plastic, UV-resistant, material polyamide, 30% glass-globe reinforced,
with quick-locking screws (slotted / Phillips head combination),
colour traffic white (similar to RAL9016), housing cover for display is transparent!

Housing dimensions:

126 x 90 x 50mm - (Tyr2)

Cable gland:

M16x1.5; including strain relief, exchangeable, max. inner diameter 10.4 mm

Process connection:

by mounting clamps MK-05-K
(included in the scope of delivery)

Electrical connection:

0.14 -1.5mm?, via screw terminals

Routing:

bending radius > 35mm
admissible vibration load < Y2g
admissible tensile load < 100N

Permitted humidity:

<95% r.H., non-precipitating air

Protection class:

Il (according to EN 60730)

Protection type:

IP 65 (according to EN 80529)

Standards:

CE-conformity, electromagnetic compatibility according to EN 681 326, EMC directive 2014 /30 /EU

Equipment:

display with illumination, three-line, cutout approx. 70x40mm (W xH), for displaying the actual temperature,
measuring range overrange/underrange of the set switch point (frost protection temperature),
and alarm indicator for “frost" or "error" (capillary breakage, overvoltage/undervoltage)

Internal diagnostics:

Error 1 in case of cable / capillary breakage
Error 2 in case of undervoltage / overvoltage
(relay automatically switches to frost)

THERMASREG® FS-20 Two-phase frost protection thermostats

Type/WG02 Measuring Output Sensor Display Item No.

Range length
FS-20
FS20-UW LCD 3M ..+15°C 2x 0-10V, 1x changeover contact ~ 3,0m 9102-1012-2102-030D1
FS20-UW LCD 6M ..4+156°C 2x 0-10V, 1x changeover contact 6.0m 9102-1011-2102-030D1
FS-20 xx HE with heating element
FS20-UW-HE LCD 3M ..+15°C 2x 0-10V, 1x changeover contact ~ 3,0m 9102-1012-2112-030D1
FS20-UW-HE LCD 6M .. +15°C 2x 0-10V, 1x changeover contact ~ 6,0m 9102-1011-2112-030D1
ACCESSORIES
KRD-04 Capillary tube gland bracket 7100-0030-7000-000
MK-05-K Mounting clamps (6 pieces) plastic (included in the scope of delivery) 7100-0034-1000-000

Ws-03 Weather and sun protection hood, 200x 180 x 150 mm, stainless steel V2A (1.4301)

7100-0040-6000-000




THERMASREG® FS-20 Rev. 2020-V12

Connecting diagram FS-20 DIP Switches Fs-20
e . Resetting after frost protection DIP
(VAN Y (Mode adjustable) 1
[ DIP \«"

I ©3 Frost ON | Reset Hand (manually) oN
| =2 protectlon . | Alarm remains saved
[ 3§ R
alarm LED eset | i
| Reset Auto (automatically)
| (F;lUQL for button } Alarm is reset automatically (default) QFF
. |
|
N 1 T T —
| 11213414243 5 617 Switching point }
mo gy 0Ws adjustment
| D=z £ nx< )
|
| | Ter L/
. | (SN e ! ‘
| ') | zZo =z | N
L \;; ] © ‘L — ,\:/J

UB+ Operating voltage 24V AC/DC
GND  Operating voltage -UB GND
Temp. Output temperature 0-10V =0...+15°C

SE  Controlinput 0-10V
KE Cascading input 0-10V
AV Output valve 0-10V

0 (NC) Normally Closed
W [COM] Common - changeover (24 V)
S [NO) Normally Open
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Display readout

By default, the 1 line in the display shows the actual temperature
and the 2" line shows the unit in °C.

The 3" line displays the set switchpoint temperature on the right
and the corresponding alarm symbol on the left, if necessary.

For improved legibility, backlighting is provided.

Frost protection temperature

The frost protection temperature can be set from 0.0 °C to +15.0 °C
in steps of 0.5 K from the potentiometer.

If the temperature falls below this switching point, an alarm is triggered:
The yellow LED is lit and the display backlighting blinks.

The 3" line in the display shows the "FROST" symbol on the left.

Falling below the measuring range

If the actual temperature falls below the value of 0.0 °C,
it remains the same in the 1%¢ line

The 2" line shows the note "< 0 °C".

Exceeding the measuring range

If the actual temperature exceeds the value of +15.0 °C,
it remains the same in the 1%t line.

The 2" line shows the note "> 15 °C"

Alarm/error message

In the event of sensor failure due to cable or capillary breakage or
if the supply voltage is outside the permissible limits,
an alarm is triggered:

The yellow LED is lit and the display backlighting blinks.
The 3 line in the display shows the corresponding alarm symbol on the left:

"ERROR 1" in case of capillary breakage/electrical sensor damage (cable breakage)
"ERROR 2" in case of undervoltage/overvoltage
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Function

Relay output

Temperature output “Temp.”

FS-20

Output "AV”

W
4 A Output voltage Output voltage "AV”
Temperature “Temp.” at SE=0V
“Frostprotection” v p v
!_‘V 05 // Displacement
e through SE
Jﬂ 7 “AV" max. 10V
0s e
o L2 ov
A AN Temperature 0°C  Temperature  15°C “FS” “FS” +6K
Switchpoint “FS” Switchpoint “FS” +2K Temperature difference
Adjustable 0-15°C  Unlock /reset — ————o FS-U

automatically or manually

0 (NC) W (COM) S (NOJ
Normally Common - Normally
closed Changeover open

FUNCTION

The filling used in the copper capillary tube in the frost protection monitor generates a pressure signal that is proportional to the lowest temperature
on the entire capillary tube (but min. 200 mm). This is converted into an electrical signal by a sensor and electronically amplified. The standard signal
0-10V generated as a result corresponding to 0...+15°C is issued. This voltage is available at the "Temp." terminal.

The internal potentiometer can be used to specify a frost switchpoint "FS" for the potential-free changeover contact in the range from 0°C (left
limit stop) to +15°C (right limit stop). If this switchpoint "FS" is undershot, the relay output switches to the "frost protection” position (contact "W"
connected to contact "0"). If the temperature rises by more than 2K above the set switchpaint "FS", the device switches back to normal operating
mode if "Reset Auto" is selected. The relay drops out to the initial position (contact "W" connected to contact "S"). If the "Reset Hand" operating mode
is selected, the relay output does not automatically switch even if the set switchpoint "FS" +2K is exceeded, but must be manually reset from the
reset button.

In addition, a second voltage output "AV", mapped by 0-10V, is available. At a voltage of OV at the control input "SE", the output voltage "AV" is
always OV if the measured temperature is at least 6K above the set switchpoint "FS". If the measured temperature falls below the set switchpoint
"FS"+BK, the voltage output "AV" increases in a linear fashion from OV to 10V. The increase here amounts to 1.67 V for every degree Kelvin by which
the temperature approaches the preset switchpoint "FS". The output voltage 10V is therefore issued at "FS"= measured temperature. If you
increase "SE", the output voltage "AV" is increased by this amount. The "AV" output therefore represents a summation output for the input variables
"SE" and "Frost signal”. In this case, the "Frost signal" variable describes the output behaviour of "AV" at "SE"= 0V. The maximum output voltage is
restricted to 10V.

Several frost protection devices can be connected to each other via the cascading input "KE" to cover a larger channel cross-section for frost
monitoring. The AV output of the first device is connected to the KE input of the second device. The internal device logic decides on the priority frost
signal of both devices for controlling the heating register valve. In the event of capillary breakage, electrical sensor damage (cable breakage), voltage
failure, falling short of the permissible voltage level or exceeding it, the relay output is automatically switched to "Frost protection” (contact "W*"
connected to contact "0").

SAFETY SWITCHING:

The relay output switches to the "frost protection” position in the event of an operating voltage failure and/or capillary breakage
(contact "0" with contact "W" = current-free state)

If the internal temperature of the device falls below + 10°C, the heating output is activated on type FS-20 xx HE (with heating element).

NOTE

The capillary tube must sit firmly in the socket and must not be allowed to twist itself.
It is absolutely necessary to have a redundant structure for the protection of critical systems!

Selected examples:

Set measured Output Control voltage Output voltage
switch point ,,FS* Minimum temp. LTemp.” .SE* i\
5°C 12°C 8V oV oV
5°C 12°C 8V 5V 5V
5°C 8°C 5.33V oV 5V
5°C 8°C 5.33V 5V oV
5°C 8°C 5.33V 8V v
* The calculated output voltage is 13 V, which is limited to 10 V by the electronics.
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Internal function block FS-20
1oV
oV ! :
FS FS +6K
<+>7 10V Valve open
MAX
0V Valve closed
SE
KE
Functional diagram FS-20
FS1 FS 2 FSn
S A K A K A
E Vv EV EV
DDC Ly Ly Ly Valve
E ff
controLLer| O 100% CASCADING
0-10V
0V Valve closed
10V Valve open




Mounting and Installation

NOTES REGARDING

— Please ensure that the minimum temperature at the capillary
does not develop at the device's housing or at the sensors
(installed inside the housing)

— The limit value must actually be exceeded over more than
20 cm of the length of the capillary. This necessary minimum
length of 20 cm may subdivide into several sections.

— The capillary tube must not be bent several times or kinked.
This could cause leakage and the system'’s failure to function.

— Ensure not to kink or squash the sensor element

— The voltage output is short-circuit proof.

— Applying overvoltage will destroy the device.

— If this device is operated beyond the specified range,
all warranty claims are forfeited.

If the sensor element’s admissible load limits are exceeded,
ensure to use an adequate support structure.

SUPPLY VOLTAGE:

For operating voltage reverse polarity protection, a one-way rectifier or
reverse polarity protection diode is integrated in this device variant.
This internal one-way rectifier also allows operating 0-10V devices on AC
supply voltage.

The output signal is to be tapped by a measuring instrument. Output
voltage is measured her against zero potential (OV) of the input voltage!
When this device is operated on DC supply voltage, the operating voltage

input UB+ is to be used for 15...36V DC supply and UB- or GND for ground
wire!

When several devices are supplied by one 24V AC voltage supply, it is to be
ensured that all "positive” operating voltage input terminals (+) of the field
devices are connected with each other and all "negative” operating voltage
input terminals (=) (= reference potential) are connected together (in-phase
connection of field devices). All outputs of field devices must be referenced
to the same potential!

In case of reversed polarity at one field device, a supply voltage short-
circuit would be caused by that device. The consequential short-circuit
current flowing through this field device may cause damage to it.

Therefore, pay attention to correct wiring!

Mounting diagram

FS-20

Connecting scheme

Power supply

AC 24V~ ov
DC 15-36V =1GND

Individual operation

0V/GND

Connecting scheme

Power supply

AC 24V~ ov
DC 15-36V =1GND

Parallel operation

—

M
L

o8

Circuitry

-

1oV

O\//GND[]L]

0.




General notes

Our “General Terms and Conditions for Business” together with the “General Conditions for the Supply of Products and Services of the Electrical and
Electronics Industry” (ZVEI conditions) i y clause “Extended Retention of Title" apply as the exclusive terms and ¢

o | e

In additionln addition, the following points are to be observed:
— These instructions must be read before installation and putting in operation and all notes provided therein are to be regarded!

— Devices must only be connected to safety extra-low voltage and under dead-voltage condition. To avoid damages and errors the device
(e.g. by voltage induction) shielded cables are to be used, laying parallel with current-carrying lines is to be avoided, and EMC directives are to be
observed.

— This device shall only be used for its intended purpose. Respective safety regulations issued by the VDE, the states, their control authorities, the
TUV and the local energy supply company must be observed. The purchaser has to adhere to the building and safety regulations and has to prevent
perils of any kind.

— No warranties or liabilities will be assumed for defects and damages arising from improper use of this device.
— Consequential damages caused by a fault in this device are excluded from warranty or liability.
— These devices must be installed by authorised specialists only.

— The technical data and connecting conditions of the mounting and operating instructions delivered together with the device are exclusively valid.
Deviations from the catalogue representation are not explicitly mentioned and are possible in terms of technical progress and continuous
improvement of our products.

— In case of any modifications made by the user, all warranty claims are forfeited.

— This device must not be installed close to heat sources (e.g. radiators) or be exposed to their heat flow. Direct sun irradiation or heat irradiation
by similar sources (powerful lamps, halogen spotlights) must absolutely be avoided.

— Operating this device close to other devices that do not comply with EMC directives may influence functionality.

— This device must not be used for monitoring applications, which serve the purpose of protecting persons against hazards or injury,
or as an EMERGENCY STOP switch for systems or machinery, or for any other similar safety-relevant purposes

— Dimensions of enclosures or housing accessories may show slight tolerances on the specifications provided in these instructions.
— Madifications of these records are not permitted.

— In case of a complaint, only complete devices returned in original packing will be accepted.

Notes on commissioning:
This device was calibrated, adjusted and tested under standardised conditions. When operating under deviating conditions, we recommend performing
an initial manual adjustment on-site during commissioning and subsequently at regular intervals.

Commissioning is mandatory and may only be performed by qualified personnel!
These instructions must be read before installation and commissioning and all notes provided therein are to be regarded!
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S+S REGELTECHNIK

Vyrobce/Manufacturer:

S+S Regeltechnik GmbH, Pirnaer Str. 20,
90411 Nurnberg/ Germany

Tel. +49 911 51947-0, Fax +49 911 51947-70,
mail@SplusS.de, www.SplusS.de

© Copyright by S+8 Regeltechnik GmbH

Zékaz castecného ¢i UpIného kopirovani bez svoleni S+S Regeltechnik GmbH.
Reprint in full or in parts requires permission from S+8S Regeltechnik GmbH.

Chyby a technické zmény vyhrazeny. VSechny tdaje odpovidaji stavu znalosti k datu zvefejnéni. SlouZi pouze k informaci o nasich produktech a moznostech
jejich pouZziti, nezarucuji viak urcité vlastnosti produktu. JelikoZ produkty mohou byt nasazovany za nejrizngjsich podminek a zatizeni, které nemazZeme ovlivnit,
musi zékaznik nebo uZivatel vZdy provést korekci pro konkrétni pfipad aplikace. Respektujte vlastnickd prava. Bezchybnou kvalitu zaru€ujeme v rdmci nasich
V§eobecnych obchodnich podminek.

Subject to errors and technical changes. All statements and data herein represent our best knowledge at date of publication. They are only meant to inform about
our products and their application potential, but do not imply any warranty as to certain product characteristics. Since the devices are used under a wide range
of different conditions and loads beyond our control, their particular suitability must be verified by each customer and/or end user themselves. Existing property
rights must be observed. We warrant the faultless quality of our products as stated in our General Terms and Conditions.






