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Applications

Immersion heaters are used for the heating of liquid and gaseous media
e.g. the provision of hot water, boilers, coffee machines, cleaning and
degreasing baths, oil heaters, air heaters, heat regenerators.

Each application has its own characteristics. If the application deviates from
the usual requirements or goes above and beyond, there are today more
than 3,000 application specific types of screw plug heaters available to
cover these requirements. They cannot all be listed in the context of a cata-
log at T+H. The following bullet points give a brief insight into the variety of
variants and the different design directions. When selecting the right heating
solution, you will be aided by our experienced specialists, and should you
desire, also at your site.

« Continuous operation suitability

« Thread sizes from G1 to G2}2"

« Custom flange design and other flange types, special thread

« Coatings with PFA and PTFE

« Cooling sections for high or low media temperatures - recommended from
110°C for thermal relief of the connection or, when heating cold materials
to avoid condensation in the connection area

« Pass-through suitability / flow heater with optimized flow disks
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Protection
The immersion heaters can be supplied with the following protection:

IP 00 open

IP 41 with protective cap
dustproof and dripwaterproof

IP 64 with protective cap
dustproof and splashwaterproof

Options

Equipped with a protective cap with protection IP41 or IP64 this heater can
additionally be equipped with a thermostat or a temperature limitor. This
makes the heater a ready to use heating element which can be used for
many applications.
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Installation

The installation of the heaters can be done independant from its position. If
immersed in a liquid it is important that the heater is always totally covered
by the medium. The convection of the liquid must not be disturbed by the
heater and the heater sheath has to be checked from time to time for de-
posits which might deteriorate its function. The maximum allowable opera-
tional pressure is 6 bars.
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Construction

The T+H immersion heaters consist of 3 u-shaped tubular heating elements
which are brazed or welded onto a threaded nipple G1%2" made of CrNi-
steel 1.4301 (other materials such as brass or mild steel are available upon
request). For special applications it is possible to furnish the heaters with
only one or two heaters mounted onto the nipple.

The protective cap consists of an additional cable gland which can be
mounted to any position required for the installation of the connection cable.

Material

The standard sheath material of the heaters is stainless steel 1.4435

(AISI 316 L). Upon request higher corrosion resistant steels or copper alloys
can be delivered too.

The chrome-nickel-steel 1.4435 has good chemical properties and

is highly corrosion resistant.

Quality control
All T+H immersion heaters are individually controlled piece by piece i.a.w.
DIN EN 60335 (VDE 0700).
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Assembly

The assembly of the heater can be made onto a container with a wall
thickness of at least 10 mm by a threaded hole G1%2". The thread hole
needs to be chamfered 2.5 x 45° on the assembly side so that the nipple
can easily be mounted. For the assembly onto containers with a wall thick-
ness less than 10 mm it is necessary to use a welded in counter nipple
G1'/ or a counter nut. Counter nut and/or seal can be supplied separately.
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FIXATION ELEMENTS AND SEALS

Eiass
art. no.
INANEEE 5 600 157
hexagonal nut made of brass
G1'/2 SW 60 BN 600 158
made of chrome steel
S 48 x 54 x 2 600 431
(FEF#R)

copper-mineral seal

I (ashestos free)

&l
CONNECTION

Abb./ ill. 5.1

ZAHHLYE 400 V
2K

Three phase supply
400V
star connection

/@VAVAVAVAWAVD

Abb./ ill. 5.2

230 V Jf I

Parallel connection
230V
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The voltage of the tubular heaters is of 230 V (other voltages upon re-
quest). Immersion heaters without thermostat are generally equipped for
use with three phase supply 400 V (star connection i.a.w. ill. 5.1). They
can easily be switched to 230 V parallel connection as per ill. 5.2.
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Abb./ ill. 5.3
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Three phase supply 400 V
Star connection with
thermostat and relay
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Abb./ ill. 5.4

—IHLYE230 V
Delta %

Three phase supply 230 V
Delta connection
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STANDARD TYPES

A% STOCK TYPE HEATERS

Z5 25 BEKE ZHEW RIETE
Pyt P Tk S (mm) 7E 230V (W/em?)
art. no. art. no. immersion performance in W surface
standard type welded nipple length (mm) for 230V load (W/cm?)
105 190 * 103 260 * 170 750
105 191 103 241 240 1000
* DU 105 192 103 227 480 1500 2-3
* series connection only 105 193 103 228 600 2000
105 194 103 238 880 3000
105 195 103 234 170 1000
105 196 103 200 240 1500
105 197 103 203 480 3000 4-5
105 198 103 216 600 4500
105 199 103 232 880 6000
105 200 103 202 170 2500
105 201 103 190 240 3000
105 202 103 222 480 6000 8-9
105 203 103 201 600 7500
105 204 103 218 880 10000

FEf£3R % / available ex-stock

MR APPLICATION

MR FIRLEE M2
Sheath material Recomm. threaded nipple Application
CuZn CrNi

Cu 2.0090 X 7Ky IKHE R
water, aqueous dilutions

CrNi 1.4435 X X 7Ky KRR

(AISI 316L) water, aqueous dilutions

CrNi 1.4541 X I, JETE R

(AISI 321) oil. grease, air

CrNi 1.4876 X TR, K, KR, 12
TS 5T

air, water, aqueous dilutions,

l aggressive media
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BASIC TYPES
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Without thermostat or limitor
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HEATERS WITH LIMITOR
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s3] e geptn  The T+H immersion heaters with limitor can be supplied with the maximum

RRES allowable temperature adjusted between 0° and 300°C. The sensor of the

a1 limitor is located in a protective tube. If the limitor is activated the cause of
DIN 1S0 228-1 the failure must be detected and the limitor has to be reset manually. The

electrical connection can be made in the same way as for the thermostats.

ho

PG 135

137

IP 41/64
Abb./ill. 8.1
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HEATERS WITH THERMOSTAT
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T+H immersion heaters G1%2" with thermostat are supplied with the elec-
SR M trical connection ready for use. The temperature can be adjusted optionally
Fma:é?;i:f;emh from 30° to 110°C or from 50° to 300°C. The sensor of the thermostat is
G1% located in a protective tube which is assembled in between the heaters
DIN IS0 228-1 and senses the temperature of the liquid. The single-phase or three-phase
‘ thermostats are infinitely variable from outside of the housing within the
Iu; respective temperature range. (Upon request they can be supplied with the
‘ adjustment knob inside the housing).
PG 135 W
Upto a performance of 3000 W the heaters can be wired to 230 V single
DD phase current (parallel connection) i. a. w. ill. 5.2. For higher performances
than 3000 W/230 V the heaters generally must be connected with a relay.
155
077
IP 41/64
Abb./ill 8.2
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EHK WITH THERMOSTAT AND LIMITOR (STB)
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Immersion depth L

This heater type with thermostat and limitor was constructed to meet
improved safety standards and continuous operation. A broad range of

LR thermostats and limitors is available on request.
16 It consists of 3 tubular heaters and a protective tube for the sensors
. [ assembled onto a threaded nipple G1%2". The heaters are supplied with
Pa 138 SW 60 a housing and a built-in combination of thermostat and limitor. Optional
with signal lamp. All heaters are supplied with protection IP 64.
ca. 145
0104 .
ca 125 Abb./ill. 9.1

PEfERI S In#3% STOCK TYPE HEATERS

2 BREKE ThEW AmFACRE RIHFTE
(mm) {E 230 V/400 V (mm) (W/em?)
art. no. immersion performance in W length unheated surface
length (mm) for 230 V/400 V (mm) load (W/cm?)
110 5351 260 3000 100
110 5352 360 4500 100
110 5353 430 6000 100 46-108
110 5354 550 7500 100
110 5355 660 9000 100
* HUAT 230V PRABRRAZIA  Insulated execution for enamelled tanks
* only for 230 V 110 5340 310 2000 * 100
110 5341 260 3000 100
110 5342 360 4500 100 91 - 11,2
110 5343 480 6000 100
110 5344 550 7500 100
110 5345 660 9000 100

BT ALMY / available ex-stock
HRZ% TECHNICAL DATA

T 5°C bis 85°C

Regulation 5°C to 85°C

STB R AR m VIR

Max. allowable temp. of limitor STB 110°C

RS Bt R CrNi 4K 14301

Material of threaded nipple CrNi Steel 1.4301 (AISI 304)
FEME BR-ER-5% 44> 2.4858

Sheath material Nickel-Iron-Chromium Alloy 2.4858 (Incoloy 825)
=i M 20x15 HLZE %
Connection cable gland M 20x1,5

Bi3 JRPER N F A B

Assembly horizontally or vertically from top

B RERIIEE L HAREE / other technical data upon request
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ADJUSTMENTS AND EMBODIMENTS

A HIX PR A, HIRZOE /61 ~62, I TiERST Immersion heater with cooling section for the thread sizes from G1" to

PRIIAERS, VR R B e R0 PO B AR IR, T 8 A ik G2V2" for thermal decoupling of the connection housing, as overheating
protection of the connection housing or at low temperatures to avoid con-
densation.

BAE Rl X SR R, LT i AR Various flange designs, shown here as custom flange, as an alternative to
LS. screw-in threads.

PFA FIPTFE ¥4 2 FH 307 %0 (AN R e 95 4 o PFA and PTFE coatings for demanding applications and corrosion protection.
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P-mXcXAT
At

P = Tj)# Watt

m = Jiif kg

c = Lt# Whrkg K
AT = {22 Kelvin
At = JinFArA] h

FERRR IR I, Dy I URE /NN i o
B, Lhkg/nARER B AR il o

TR B AR BRI PR L2 1 5T

Calculation formula
The power required to heat the mass of a medium is calculated
as follows:

P-mXxcXAT
At

P = power in Watt

m = mass in kg

¢ = specific heat in Wh/kg K

AT = temperature difference in Kelvin
At = heating up time in hours

In applications with high material flow, the power should be
calculated by using the mass per hour, in kg/h instead of the
mass and heating up time.

Material properties for the calculation see page 11.
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POWER CALCULATIONS
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B[ RAGE Sas s 20% %1 30%
LRI 10% 1 20%

HI T 785 S EOUT 1A S R ABUR

LRI A m2 K AT I )45
K in kWh

40°C 0,6

60°C 28

80°C 70

95C 15,0

X FA RIS Bk, A B AL Wh/ kg2 4k T 55 1 BT (1 2
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Heat losses
To compensate heat losses, the power should be increased by:

20% bis 30%
10% bis 20%

for non-insulated containers
for insulated containers

Heat losses for open containers by vaporization

Water temperature Loss per m?
of water surface in kW/h
40°C 0,6
60°C 2,8
80°C 70
95°C 15,0

For the melting or the vaporization of a medium the melting or vaporization
heat in Wh/kg has to be added to the calculation indicated beside.

By using equipment with a thermostat, the power of the heater may be two
times higher than calculated.

ES
IMPORTANT INFORMATION

Chalky water causes the formation of heavy scale on the sheath, thus cau-
sing the heating element to overheat. Water with high content of chlorine
also shortens the life of the heating element. The maximum allowable
surface loads mentioned on pages 5, 8 and 11 are to be observed. By
choosing heaters with a low surface load the scale can be reduced.
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PHYSICAL PROPERTIES

Yy3EdsPE  PHYSICAL PROPERTIES

MR EE HREE AR
Medium Density spec. Heat Melting temp.
kg/dm? Wh/kg K °K

ik

Alcohol 08 0,675 159

=

Ammonia 0,77 1163 195

B[22

Benzol 0,88 0,472 278

HKIEIR BT

Diphyl 1,06 0,418 285

Hih

Glycerine 1,26 0,658 291

B #RLH

Heating oil 0,83 0,58 263

Tl

Parafin 09 0,908 325

7K

Mercury 13,55 0,038 234

K

Water 1,0 1162 273

R

Air 0,0013 0,279 53
BB s N A
ZHE AR, WiE BRI R H . R AT L
T AR H o
REWH 2-3

W/eme i« Bl sl BB 9 S s i il

R 4-5 W/em? INHVK . /Mg AR/ FP A, Hk
SR .

R 8-9 W/em? g i hr sl &5 g vh 13k /K, F ek
6 barfiLshK .

Melting Heat boiling Point Vaporization Heat
Wh/kg °K Wh/kg
29,07 351 238,33
2790 240 380,17
35,34 353 109,40
48,83 563 229,563
- ~450 ~160
- 573 -

- 630 79,16
92,66 373 626,66
- 82 -

Applications of Immersions Heaters
With reference to the stock list, it will be noticed that there are different
surface loadings. Depending upon the application these should be observed.

Surface loading 2-3 W/cm? to heat oil, thin oil or light grease, for example
hydraulic aggregate oil.

Surface loading 4-5 W/cm? for heating water, air with a minimum velocity
of min. 4 m/sec., cleaning or degreasing bath.

Surface loading 8-9 W/cm? for heating fresh water in boilers or regenera-
tors, flowing water with pressures upto 6 bar.
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ACCESSORIES

WHRZER

BBAINFRAT 4,5 KW, BB 600 mm , R
P54 IP 64 ii50°-300°CHH S

ZF45. 105 198 + 120 804 + 120 813

Order example

Immersion heater 4.5 kW, immersion length 600 mm
protection IP 64 with thermostat 50°-300°C:

art. no. 105 198 + 120 804 + 120 813

CUSTOMER-SPECIFIC

KUNDENSPEZIFISCH

M4 ACCESSORIES

iR FH45.
Description Art. no.
%R IP 4 VNN ES 120 800
Protection IP 41 without thermostat
G IER e 120 801
with thermostat
sl E e 120 802
with limitor
R 1P 64 ohne Regler 120 803
Protection IP 64 without thermostat
mit Regler 120 804
with thermostat
mit Begrenzer 120 805
with limitor
fE{E2%/Thermostat
B4 /single-phase 30 - 110°C 120 810
1 /single-phase 50 - 300°C 120 811
=#f/three-phase 30 - 110°C 120 812
=#f/three-phase 50 - 300°C 120 813
HiH/single-phase 0 -100°C 120 815
P /inside adjustment
HiH/single-phase 50 - 320°C 120 816
P43 /inside adjustment
Hi}/single-phase 50 - 300°C 120 817
P4 /inside adjustment
IR/ AR 0 - 100°C 120 819
YRS/ HAH 70 - 300°C 120 814

' Limitor/single-phase

HRES

m SPECIAL TYPES
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Special types

Apart from the standard types mentioned in the table on page 5 we can
supply special types at a minimum order quantity of 8 pieces. These hea-
ters may vary with the immersion depth, the threaded nipples (114", 2"),
voltage, wattage or material combinations between heaters and nipple. For
higher operational pressures and a better resistance against chemical wear
we can supply them with welded-in heaters.
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Tel. 025 5850 6579
Mobile 17302583397

luxin@turk-hillinger.com
www.turk-hillinger.com

Tirk+Hillinger GmbH
Féhrenstr. 20

78532 Tuttlingen
Germany

Tel. +4974 61-70 140
Fax +49 74 61-70 14110
info@tuerk-hillinger.de
www.tuerk-hillinger.de
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