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THERMASGARD® TF43
THERMASGARD® TFB65

(@ Bedienungs- und Montageanleitung

Tauch- / Einschraub- /Kanal-Temperaturfihler,
mit passivem Ausgang

Operating Instructions, Mounting & Installation

Immersion / screw-in/ duct temperature sensor
with passive output

(® Notice d‘instruction

Sonde de température a immerger/a visser/en gaine,
avec sortie passive
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High-Performance-Verguss gegen Vibration,
mechanischer Belastung und Feuchtigkeit

High-performance encapsulation against
vibration, mechanical stress and humidity
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PERFECT SENSOR PROTECTION

Herzlichen Gliickwunsch!

Sie haben ein deutsches Qualitdtsprodukt erworben.
Congratulations!

You have bought a German quality product.

Félicitations!

Vous avez fait I'acquisition d’un produit allemand de qualité.
MpumuTe Hawwm nosppaenexua !

Bbl nprobpeny KauecTBeHHbI NPOAYKT, M3roTOBEHHLIA B lepmaHii.
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Grundgeréat mit Zubehor

Basic device with accessories

Une unité de base avec accessoires
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M12-Steckverbinder
(optional auf Anfrage)

O M12 connector
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MaBzeichnung MF-15-K
Dimensional drawing

Plan coté

[abapuTHbIi uepTex

FENTE
ahler Patirr‘“‘)‘\a‘z‘e"n: no.

a sonde 8 immerget”
«. natenT Ne:

17 5000

MF-15-K

Montageflansch aus Kunststoff
Mounting flange, plastic

Bride de montage

en matiére plastique
MpucoeanHuTENbHbI (naHel
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Einbauschema
Mounting diagram

Schéma de montage
Cxema MoHTaxa
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THERMASGARD® TF43/TF65

Patented quality product (Immersion sensor patent no. DE 10 2012 017 500.0)

THERMASGARD® TF43 is a resistance thermometer with a passive output,

housing made from impact-resistant plastic with snap-on lid, and straight protective tube.
THERMASGARD® TF 65 is a resistance thermometer with a passive output,

housing made from impact-resistant plastic with quick-locking screws, and straight protective tube.
These immersion/ screw-in/ duct temperature sensors are electric contact thermometers for temperature
measurement in liquids and gases, which are installed for example in piping systems and vessels. For
aggressive media, stainless steel immersion sleeves must be used. Applications of these temperature
sensors in piping systems, in heating technology, in storage tanks, in district heating compact stations, in
hot and cold-water systems, in oil and lubricant circulation systems, in mechanical, apparatus and plant
engineering as well as in the entire industrial sector.

TECHNICAL DATA

Measuring range: —-30...4150°C  (Ta NTC=+150°C, Ts LM235Z=+125°C)

Rev. 2020-V16

1x two-wire connection

Standard
g E——
! Rx

1x two-wire connection
LM235Z (KP10)

Sensors / output:

-

LM235Z

see table, passive (Perfect Sensor Protection)
(optional also with two sensors)

Connection type:

2-wire connection
(4-wire connection on PT100/PT1000A, optional on other sensors)

Testing current:

1x four-wire connection
(optional)

< 0.6 mA (Pt1000)

<1.0mA (Pt100)

< 0.3 mA (Ni1000, Ni1000 TK5000)
< 2.0 mW (NTC xx)

400 pA..5 mA (LM235Z7)
Insulating resistance: >100MQ, at +20°C (500V DC)
Ambient temperature: -20...+100°C Rx

Housing:

plastic, UV-stabilised, material polyamide, 30 % glass-globe reinforced,
colour traffic white (similar to RAL9016)

TF43 with snap-on lid

TFB5 with quick-locking screws (slotted / Phillips head combination)

5
-

Housing dimensions:

72 x 64 x 37.8mm (Tyr1/Tyr01)

Cable connection:

cable gland, plastic (M16x1.5; with strain relief,
exchangeable, max. inner diameter 10.4mm) or
M12 connector according to DIN EN 61076-2-101 (optional on request)

Electrical connection:

0.14 -1.5mm?, via terminal screws

Protective tube:

stainless steel, V4A (1.4571), @=6mm,
inserted length (EL) = 50-400mm (see table)

Permissible humidity:

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

Protection class:

Il (according to EN 680 730)

Protection type:

TF43 IP54 (according to EN 80529)* Housing tested,
TOV SUD, Report No. 713160960A (Tyr01)

TFB65 IP67 (according to EN 60529)* Housing tested,
TUV SUD, Report No. 713139052 (Tyr 1)

* Housing in the built-in state

ACCESSORIES

MF-15-K Mounting flange, plastic, 56.8x84.3mm,
@ =15.2mm tube gland, T..=+100°C
THO8-ms/xx Immersion sleeve, brass, nickel-plated,
B=8mm, Tpa= +150°C, pray= 10 bar
THO8-VA/xx Immersion sleeve, stainless steel, V4A (1.4571),

@=8mm, To= +B00°C, ppq= 40 bar

THO8-VA/xx/90

Immersion sleeve, stainless steel, V4A (1.4571), with neck tube (30mm),
@=8mm, Ts= +B00°C, pya= 40 bar

Type/WG03

Sensor/Output

TF43/TF65

other sensors on request

TFxx PT100 xxMM

Pt100 (according to DIN EN 60751, class B)

TF xx PT1000 xxMM

Pt1000 (according to DIN EN 60751, class B)

TF xx PT1000A xxMM

Pt1000 (according to VDI/VDE 3512, class A-TGA)

TF xx NI1000 xxMM

Ni1000 (according to DIN EN 43760, class B, TCR = 6180 ppm /K]

TF xx NITK xxMM

Ni1000 TK5000 (TCR = 5000 ppm/K), LG-Ni1000

TF xx LM234Z xxMM LM235Z (TCR =10mV/K; 2.73V at 0°C), KP10
TFxx NTC1,8K xxMM ~ NTC 1.8K
TF xx NTC10K xxMM NTC 10K
TFxx NTC20K xxMM NTC 20K

Inserted Length:

xxMM = 50mm, 100mm, 150mm, 200 mm, 250 mm, 300 mm, 350 mm, 400 mm




General notes

Measuring principle of HVAC temperature sensors in general:
The measuring principle of temperature sensors is based on an internal sensor that outputs a temperature-dependent resistance signal.
The type of the internal sensor determines the output signal. The following active/passive temperature sensors are distinguished:

a) Pt 100 measuring resistor (according to DIN EN 60 751)

b) Pt 1000 measuring resistor (according to DIN EN 60751)

c) Ni 1000 measuring resistor (according to DIN EN 43 760, TCR = 6180 ppm/K)

d) Ni 1000_TK 5000 measuring resistor (TCR = 5000 ppm/K)

e) LM235Z, semiconductor IC (10 mV/K, 2.73 V/°C). Ensure correct polarity +/- when connecting!
f) NTC (according to DIN 44070)

g) PTC

h) KTY silicon temperature sensors

The most important resistance characteristics are shown on the last page of these operating instructions. According to their characteristics, individual
temperature sensors exhibit different slopes in the range between 0°C and +100°C (TK value). Maximum-possible measuring ranges also vary from
sensor to sensor (for some examples to this see under technical data).

Design of HVAC temperature sensors in general:

Sensors are distinguished by shape type as follows: surface-contacting sensors, cable temperature sensors, and housing-type and built-in temperature
Sensors.

- On surface-contacting sensors, the temperature sensor has at least one contact area that must be brought in contact, e.g. with the surface of radia-
tors or pipes. If the contact area is not positioned correctly relative to the surface to be measured, significant temperature measurement errors may
occur. Good contact area and temperature conduction must be ensured, dirt and unevenness must be avoided, and heat-conductive paste is to be
used where necessary.

On cable temperature sensors, the temperature sensor is installed inside a sensor sleeve, from which a connecting cable is leading out. In addition
to the standard insulating materials PVC, silicone, and fibreglass with stainless steel texture, other versions are also available that may allow a wider
range of application.

On housing-type sensors, the temperature sensor is embedded in a respective housing. Different designs of housing are available, e.g. with an external
sensor sleeve (see outside temperature sensor ATF2). Housing-type sensors are normally distinguished into in-wall (FSTF) and on-wall (RTF, ATF) types
and indoor and wet room versions. Connection terminals are placed on a plate inside the connecting housing.

Duct and built-in temperature sensors are distinguished into temperature sensors with interchangeable measuring insert and without interchangeable
measuring insert. Connection parts are placed inside a connecting head. Standard process connection for immersion sensors is a pipe thread (sizes in
inches) and a mounting flange for duct sensors. However, it may be designed differently. When a built-in sensor has a neck tube, the application range
is usually somewhat wider since ascending heat cannot flow directly and immediately into the connecting head. This is to be noted especially when
transmitters are installed. The temperature sensor in built-in sensors is always placed inside the front part of the protective tube. On temperature
sensors with short reaction times, protective tubes are stepped.

Note!

Selectimmersion depth for built-in sensors so that the error caused by heat dissipation stays within the admissible error margins. A standard valueis: 10
x diameter of protection tube + sensor length. In connection with housing-type sensors, particularly with outdoor sensors, please consider the influence
of thermal radiation. For that purpose, a sunshade and radiation protector SS-02 can be attached.

Maximum thermal load on components: Component max. thermal load
On principle, all temperature sensors shall be protected Connecting cable

against unacceptable overheating! PVC, normal +70°C
Standard values for individual components and materials PVG, heat-stabilized +105°C
selected are shown for operation under Silicone +180°C
neutral atmosphere and otherwise normal conditions PTFE +200°C
(see table to the right). Fibreglass insulation with stainless steel texture ............c........ +400 °C
For combinations of different insulating materials, Housing/Sensor

the lowest temperature limit shall always apply. see table "Technical Data"

Resistance characteristics of passive temperature sensors (see last page)

In order to avoid damages/errors, preferably shielded cables are to be used.

Laying measuring cables parallel with current-carrying cables must in any case be avoided. EMC directives shall be observed!
These instruments must be installed by authorised specialists only!

Limiting deviation according to classes: ATTENTION, NOTE! Testing current influences the thermometer’s
Tolerances at 0°C: measuring accuracy due to intrinsic heating and therefore, should

never be greater than as specified below:
Platinum sensors (Pt100, Pt1000):

DIN EN 60751, class B +03K Sensor current, maximum I max

Pt1000 (thin-layer) <0.BmA
1/3 DIN EN 80751, class B +0.1K PLIOD  (thin-ayer] <10mA
Nickel sensors: Ni1000 (DIN), Ni1000 TK5000 <0.3mA
NI1000 DIN EN 43760, class B +0.4K NTC xx <2mw
NI1000 1/2 DIN EN 43780, €lass B ... £ 0.2 K LM235 400 pA..5mA

NI1000 TK5000 +0.4K KTY 81-210 <2mA




Installation and Commissioning

Devices are to be connected under dead-voltage condition. Devices must
only be connected to safety extra-low voltage. Consequential damages
caused by a fault in this device are excluded from warranty or liability. These
devices must be installed and commissioned by authorised
specialists. The technical data and connecting conditions shown on the
device labels and in 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. 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 pur-
pose 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 housing or housing accessories may show slight tolerances
on the specifications provided in these instructions

Modifications of these records are not permitted.

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

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® (ZVEl conditions) including
supplementary clause “Extended Retention of Title® apply as the
exclusive terms and conditions®.

Notes regarding mechanical mounting and attachment:

Mounting shall take place while observing all relevant regulations and
standards applicable for the place of measurement

(e.g. such as welding instructions, etc.). Particularly the following shall
be regarded:

— VDE /VDI directive technical temperature measurements,
measurement set-up for temperature measurements.

— The EMC directives must be adhered to.
— It is imperative to avoid parallel laying of current-carrying lines.

— We recommend to use shielded cables with
the shielding being attached at one side to the DDC/PLC.

Before mounting, make sure that the existing thermometer's technical
parameters comply with the actual conditions at the place of utilization, in
particular in respect of:

— Measuring range

— Permissible maximum pressure, flow velocity

— Installation length, tube dimensions

— Oscillations, vibrations, shocks are to be avoided (< 0.5 g)

Attention! In any case, please observe the mechanical and thermal
load limits of protective tubes according to DIN 43763 respectively
according to specific S+S standards!

Notes regarding process connection of built-in sensors:

If possible, select material of protective tube to match the material
of piping or tank wall, in which the thermometer will be installed!

Maximum temperatures T, and maximum pressures p,,, are as follows:
for TH-MS brass sleeves Tja, = +150°C, ppey = 10 bar

and for TH-VA stainless steel sleeves (standard) T, = +400°C,

Pmax = 40 bar.

Screw-in threads:
Ensure appropriate support of the gasket or sealing material when mount-
ing! Permissible tightening torque standard values for screw-in threads,
are as follows:

M 18 x 1.5; M 20 x 1.5; pipe thread G'%"
M 27 x 2.0; pipe thread G3%"

Flange mounting:

In case of flange mounting, screws in the flange part must be equally tight-
ened. The lateral pressure screw must clamp securely, otherwise the feeler
shaft might slip through

50 Nm
: 100 Nm

Welding sleeves:

Specific welding instructions shall be observed.

On principle, unevenness or the like that might influence the system's "CIP
ability” must not develop at welds.

For high-pressure lines, pressure test certifications and inspections are
required.

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.

q

Ci issioning is
personnel!

ory and may only be performed by qualified

Permissible approach velocities (flow rates) for crosswise approached protective tubes in water.

The approaching flow causes protective tube to vibrate. If specified approach velocity is exceeded even by a marginal amount, a negative
impact on the protective tube's service life may result (material fatigue). Discharge of gases and pressure surges must be avoided as they
have a negative influence on the service life and may damage the protective tubes irreparably.

Please observe maximum permissible approach velocities

for stainless steel protective tubes 8x0.75 mm (1.4571) (see graph THO8-VA/xx, THO8-VA /xx/90) as well as

for brass protective tubes 8x0.75 mm (see graph THO8-ms/xx):
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THERMASGARD® TH-08
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THO8-VA/xx

Edelstahltauchhilse

THO8/xx/90

Edelstahltauchhlse
mit Halsrohr

THO8-ms/xx
Messingtauchhiilse

Stainless steel
immersion sleeve

Brass
immersion sleeve Stainless steel
immersion sleeve

doigt de gant with neck tube

en laiton

doigt de gant
en acier inox

doigt de gant
en acier inox avec
tube prolongateur
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© Copyright by S+5 Regeltechnik GmbH

Nachdruck, auch auszugsweise, nur mit Genehmigung der S+S Regeltechnik GmbH.

Reprint in full or in parts requires permission from S+S Regeltechnik GmbH.

La reproduction des textes méme partielle est uniguement autorisée apres accord de la société S+S Regeltechnik GmbH.
MepeneuaTka, B TOM YMCIE B COKPaLEHHOM BUAE, paspelaeTca nuws ¢ cornacua S+S Regeltechnik GmbH

Irrtimer und technische Anderungen vorbehalten. Alle Angaben entsprechen unserem Kenntnisstand bei Verdffentlichung. Sie dienen nur zur Information tber
unsere Produkte und deren Anwendungsmaglichkeiten, bieten jedoch keine Gewahr fiir bestimmte Produkteigenschaften. Da die Gerate unter verschiedensten
Bedingungen und Belastungen eingesetzt werden, die sich unserer Kontrolle entziehen, muss ihre spezifische Eignung vom jeweiligen K&ufer bzw. Anwender selbst
geprift werden. Bestehende Schutzrechte sind zu berticksichtigen. Einwandfreie Qualitét gewahrleisten wir im Rahmen unserer Allgemeinen Lieferbedingungen.

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 contral, 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

Sous réserve d'erreurs et de modifications techniques. Toutes les informations correspondent a I'état de nos connaissances au moment de la publication. Elles
servent uniqguement a informer sur nos produits et leurs possibilités d'application, mais n'offrent aucune garantie pour certaines caractéristiques du produit. Etant
donné que les appareils sont soumis a des conditions et des sollicitations diverses qui sont hors de notre contréle, leur adéquation spécifique doit étre vérifiée
par I'acheteur ou l'utilisateur respectif. Tenir compte des droits de propriété existants. Nous garantissons une qualité parfaite dans le cadre de nos conditions
générales de livraison.

Bo3MOXHbI 0wnbku 1 TexHUUeckne n3MeHeHna. Boe naHHbie CODTBETCTBYIOT HALWEMY YPOBHIO 3HaHNIT Ha MOMEHT nafaxua. OHu npeacTasnaT coboil MHdopmaunio o
HaLWNX UBAEMAX U X BOBMOXHOCTAX NPUMEHEHNA, OIHAKO OHU HE FapaHTUPYIOT HaJMune ONpefeneHHbiX XapakTepucTuk. MockombKy YCTPOACTBA MCMONbL3YITCA NPy
CaMbiX Pa3/INUHbIX YCIOBUAX U HATPY3KaX, KOTOPLIE Mbl HE MOXEM KOHTPOINPOBATb, NOKYNATESb UMK N0/b30BATENb AOMKEH CaM NPOBEPUTL X NpurofHocTs. Cobnioaats
AeiicTByiOlME NPaBa Ha NPOMbILNEHHYID COBCTBEHHOCTL. Mbl rapaHTUpyem 6eaynpeyHoe kauecTBo B pamkax Halwnx «06LmMX ycnosuii nocTaskiy
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Widerstandskennlinien fiir passive Temperatursensoren D
Resistance characteristics of passive temperature sensors
Courbes caractéristiques pour capteurs de température passive
XapaKTepMcTMKM CONPOTUBIEHNA NACCUBHBIX AaTUNKOB TEMMNEpPaTypbl S+S REGELTECHNIK
PT100 PT1000 Ni1000 Ni 1000 FeT KTY LM2352Z
TK 5000 ™) 81-210 (KP10)
°C Q Q Q Q Q Q mV °C
- 50 80.3 803 743 790.8 - 1030 - - 50
- 40 84.3 843 791 826.8 - 1135 2330 - 40
- 30 88.2 882 842 871.7 1935 1247 2430 - 30
- 20 92.2 922 893 913.4 2031 1367 2530 - 20
-10 96.1 961 946 956.2 2128 1495 2630 -10
0 100.0 1000 1000 1000.0 2227 1630 2730 0
+10 103.9 1039 1056 1044.8 2328 1772 2830 +10
+20 107.8 1078 1112 1080.7 2429 1922 2930 +20
+30 111.7 1117 1171 1137.8 2534 2080 3030 +30
+40 115.5 1155 1230 1185.7 2639 2245 3130 +40
+50 119.4 1194 1291 1235.0 27486 2417 3230 +50
+60 123.2 1232 1353 1285.4 2856 2597 3330 +60
+70 127.1 1271 1417 1337.1 2967 2785 3430 +70
+80 130.9 1309 1483 1390.1 3079 2980 3530 +80
+90 134.7 1347 1549 1444.4 3195 3182 3630 +90
+100 138.5 1385 1618 1500.0 3312 3392 3730 +100
+110 142.3 1423 1688 1557.0 3431 3607 3830 +110
+120 146.1 1461 1760 1625.4 3552 3817 3930 +120
+130 149.8 1498 1833 - 3676 4008 - +130
+140 153.6 1536 1909 - 3802 4166 - +140
+150 167.3 1573 1987 = 3929 4280 = +150
NTC NTC NTC NTC NTC NTC NTC NTC
1.8k0Ohm 2.2k0hm 3kOhm 5k0hm 10kOhm 10kPRE 20k0hm 50k0hm
°C Q Q Q Q Q Q Q Q °C
- 50 - - - - - - - - - 50
- 40 39073 - - - - - 806800 2017000 - 40
- 30 22301 27886 53093 88488 175785 135200 413400 1033500 - 30
- 20 13196 16502 29125 48541 96597 78910 220600 551500 -20
-10 8069 10070 16599 27664 55142 47540 122260 305650 -10
0 5085 6452 e7/eE 16325 32590 29490 70140 175350 0
+10 3294 4138 5971 9951 19880 18790 41540 103850 +10
+20 2189 2719 3747 6246 12491 12270 25340 63350 +20
+30 1489 1812 2417 4028 8058 8196 15886 39715 +30
+40 1034 1248 1597 2662 5329 5594 10212 25530 +40
+50 733 876 1081 1801 3605 3893 6718 16795 +50
+60 529 626 746 1244 2489 2760 4518 11295 +60
+70 389 454 526 876 1753 1900 3098 7745 +70
+80 290 335 346 627 1256 1457 2166 5415 +80
+90 220 251 275 458 915 1084 1541 3852 +90
+100 169 180 204 339 678 817 1114 2785 +100
+110 131 146 138 255 509 624 818 2045 +110
+120 103 - 105 185 389 482 609 1523 +120
+130 - - 81 151 300 377 460 1149 +130
+140 - - 64 118 234 298 351 878 +140

+150 = = 50 93 185 238 272 679 +150




