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FINNED TUBULAR HEATERS TYPE RHR
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General information

In order to increase the heat transfer of tubular heaters for the heating of
air and gases tubular heaters are equipped with a steel strip coiled around
the heater. Thus enlarging the surface area and increasing turbulences,
finned tubular heaters can sustain a higher thermal loading than normal
tubular heaters. The surface temperature decreases and the heaters
become shorter.

Therefore T+H finned tubular heaters should be applied where it is
required to heat gases or air at temperatures where the differences
between the heater and the medium should remain small.

@ For air conditioners the deposits of combustible dust is minimized.

@ In drying apparatus the drying goods are smoothly treated.

@ For varnish dryers you can obtain an even temperature distribution and
the maximum surface temperature of the heater can be kept low thus
increasing its lifetime.

@ Within shrink foil packaging machines these heating elements allow a
stable temperature dissipation and prevent the foil from overheating.
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Assembly

Finned tubular heaters can be supplied straight or bent and with or with-
out threaded nipple M14 x 1,5 ready for the assembly (see illustrations).
Shape A and B are normally equipped with a threaded nipple.

Construction and tolerances

@ Due to production reasons the ends of the heaters have to be unfinned
for min. 50 mm. The unheated ends need to be at least 5 mm longer
than the unfinned portion.

@ The length tolerance i.a.w. DIN 44874 is of £2%, but min. £5 mm.

@ More precise tolerances must be stated on order. For shaped heaters,
the dimensional tolerances are negotiable at time of order.

@ Finned tubular heaters with an unfinned bend have a reduced surface
loading within the bent portion in order to avoid overheating (special
type heater).

In case of order or enquiry please indicate the dimensions i.a.w. your
requirements.

Bending

T+H finned tubular heaters can be bent within the finned and the unfinned
portion. As the bending requires special bending fixtures the heaters can
only be bent at our premises.

Other shapes on request.
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Abb. 4.1 /1ill. 4.1

Other heater diameters upto 20 mm upon request.

B
CONNECTIONS

T+ T UM BRSPS L e P B B o IR e o A

ﬁ DIN 44874, part 25K .
m | |
\ i \ \ IS A%
i 1 ‘ ‘ 8,5 mm
i | | : B @ 3,5 mmizir L Sk
i | i } G ik M4 F it st
B I &6 i L " F

T+H finned tubular heaters can be supplied with the connections indicated
alongside. The designation of the connection types complies with standard
DIN 44874, part 2.

Abb. 42 /ill. 42

Heater diameter

8,5 mm
B bolt connector @ 3,5 mm L lead connection
G threaded bolt M4 F tab connector



RHR MATERIALS
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Test Materials
T+H finned tubular heaters comply with the VDE standards. Each heater The sheath material is CrNi-steel material no. 1.4541 (AISI 321).
has to undergo an individual test iaw. DIN EN 60335 (VDE 0700). The fins are made of CrNi-steel 1.4541, fin height 6 mm or 10 mm,

thickness 0,25 mm or mild steel material no. 1.0112, fin height 10 mm,
thickness 0,3 mm. Other materials can be supplied upon request.

Max. allowable temperature on the sheath:
CrNi-steel (C) material no. 1.4541 upto 550°C
Mild steel (CF)  material no. 1.0112 upto 400°C
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ADVICE ON THE IMMERSION LENGTH

BRI N ELY (CIE36) o HIAKMET, W% R
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JEZ Rk Z % 1,8 mm/m £:100K

The immersion length is the length L1 (acc. ill. 3.6) in cold condition. Heat
expansion needs to be considered. At an immersion length of 990 mm
and a sheath temperature of 500°C the lengthening of the heater is
approximately 10 mm.

Expansion ratio: 1,8 mm per m and 100K
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STANDARD TYPES

fiir / for d=8,5 mm 230 V

REKE
mm

immersion
length mm

615
615
615
615
615

790
790

990
990

RITE

in W/cm?

Surface loading
of the tubular heater
in W/cm?

3,3
43
54
6,5
98

54
8,0

42
59

Further types, other voltage, performance or length on request

Typ P WREKE  RHRIIMAGBERmATE KA P
in W mm W/cm? in W
Type P immersion  Surface loading Type P
in W length mm  of the tubular heater in W
in W/cm?
828 C505GA 330 240 3.1 828 C 125 5GA 1000
500 240 47 1330
670 240 6,3 1670
1000 240 94 2000
3000
828 C64 5GA 1000 310 6,9
828 C 160 5GA 2000
828 C805GA 1000 390 53 3000
1330 390 71
1500 390 8,0 828 C200 5GA 2000
2000 390 10,7 3000
828 C100 5GA 670 490 2,8
1000 490 42
1330 490 55
1500 490 6,3 JCMRE, R, THEE SRR AT B
1670 490 7,0
2000 490 8,3

—

il 4

Example:

RHR 1] 555 8H
Short designation RHR

8 28 C 1005 G A

L A Form / shape

G 28 / connection type
5  Ah#hiX LulEE cm / unheated length Lu in cm

100 FHZk%! cm/ straight lenght in cm C *
28 D =28 mm ()7 Eif%/ fin diameter)

8 d=285mm

C o R P AR AN
CF P2 AERN, W R AR
C sheath material and fins in stainless steel or
CF  sheath material in stainless steel, fins in mild steel
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CALCULATION
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Abb. 71/72 Abb. 7.3

Relation between specific surface loading and air temperature
The specific surface loading in W/cm? of finned tubular heaters is
bound to the sheath diameter:

Calculation example for the above diagram

Air velocity Vi: 4 m/s heated length Ls: 180 cm
Required air temperature Ti: 180°C performance P: 3000 W
Sheath temperature Tr: 400°C surface loading H: 6 W/cm?

K. 71/72 [&. 73

RHR IS4
ENQUIRY RHR

Quotation
In order to submit a quotation or for order processing we need the
following data:

@ heater diameter and fin diameter @ voltage

o wattage o tube length

o fin material @ connection type

@ bending form @ application of heater
@ quantity

e unheated length and unfinned length
@ ambient temperature of heater
@ medium to be heated and velocity of medium
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T+H air heaters type HRR consist of tubular heaters or finned tubular
heaters assembled into a sheet metal housing made of zinc plated steel
or stainless steel. According to the requirements given by the specification
the housings can be adapted to various applications as per the illustrations
indicated beside. For most applications finned tubular heating elements are
used as their increased surface area allows low surface temperatures on
the heating elements thus providing a low watt density and a long lifetime
with reduced housing dimensions.

By means of electrical interlock it has to be assured that the heater can
only be operated when a fan has been activated. In order to prevent the
air filter from overheating and to avoid a too high outlet temperature the air
heaters can be equipped with a thermostat and/or a temperature limitor.
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CONFIGURATIONS AND EXECUTIONS
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Standard executions

In general we manufacture air heaters confrom to your specifiactions. For duct
air heaters with air outlet temperatures less than 80°C the following dimensions
of H are favorable because of the then possible employment of standard RHR
(see illustration 8.1):

Preferred dimensions H: 250 mm, 320 mm, 400 mm, 500 mm, 630 mm and
800 mm

Possible configurations and specifiactions
@ Flange heaters HRF or HRF-AK
@ Cylindrical air heaters HRZ with the preferential diameters
100 mm, 125 mm, 150 mm, 200 mm, 250 mm and 300 mm
@ Heaters for higher air temperatures with set off terminal box (AK)
@ Protection Degree of the connection box up to IP64
@ Air space sealed by welding
@ Insulation resistance > 10 MQ
o Silicone-free execution
@ Operating voltages between 24 V and 3 x 690 V
@ Specification of the circuit steps
@ Execution with thermocouple mounted at the RHR
e Low temperatures at the heating element
@ Low pressure losses
o for maritime applications, heaters conform to GL/DNV guidelines




HRR CONNECTION

SFLRMIEBIE B IOR SN, AT IC % The connection of the leads is effected by sheath clips, which are placed
e ko Ao Badsk R o sl e B ik O s T 3 . on the connections of the heating elements. Special executions over plug
connectors at the housing or contact clamp blocks are possible.

B4 i 4 A0/ PR o 285 22 25 H T AR O 2 U A TR 4l

I 2458 ) 45 20 e FH AR 77 e D e 1) 22 AR A Automatic controllers and/or limiters mounted by us are intended to inte-
gration into the control of the air heater. The automatic controller is usually
used as safety feature which is switched first.

PEL
MATERIALS

A3t BRI 14301 AN I RS RN AT A 1t 1.4541 48 The housings are made of galvanized steel or high-grade steel 1.4301.
SRR &, A 14541 B e B L.01124K 61 k. The tubular heating elements are manufactured of high-grade steel 1.4541

and the finning is produced of high-grade steel 1.4541 or steel 1.0112.
P T E M R R R A R

14541, 1.4828, 1.4876 F1 2.4858 Possible sheath materials of plane tubular heating elements:
FoAbAA AT 5 1 1.4541, 14828, 1.4876 and 2.4858

Other materials on request.
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DOCUMENTATION

8T LA T 5 AR e AR 1 Jr 3 B R I A You receive a data sheet of the desired heating element with a principle
YT sketch and all important technical details.

HRR ZL
ENQUIRY HRR
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In order to submit a quotation or in case of an order we need the following data:

@ voltage @ outside dimensions of housing @ quantity

o wattage e inlet temperature @ with/without thermostat

@ number of heated zones @ outlet temperature or limitor

@ air throughput e medium to be heated e configuration and execution

(aggressive medium)

10
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Q=Y 8-c, AT , , .
The calculation of the required performance for the heating of air and
gases applies as follows:
\-/ - .T * 273
no273 +T

Q = #f J/s / heat flow in J/s
Vi = ¥i3% m*/h / volumetric current in m*/h / bei /at (0°C/1013 mbar)
\71 = ZETHLE R0/ / volumetric current at temperature
§ = W kg/m*/ density in kg/m?
Cp = L J/kg K / specific heat in J/kg K
AT= ji 7% K / temperature difference in K
(AN R - HYEHE )/ (inlet temp. - outlet temp)
T = #)¥ °C/ temperature in °C

N T TR AEQO%W BRI ST 5, TLICRHS R 415 1

p- Vo - AT (5 T B AL AR S R AR . 7 D0 Rt A2 5 ke
2500 LRI AT

In order to simplify the calculation for the heating of air at an efficiency of
90% the following equation can apply (losses due to heat conduction and
radiation are considered, changes of density and specific heat due to
changing pressures and temperatures to be rejected):

=0
I

2% kW / performance in KW
Vn = i m¥/h / volumetric current in m*/h

y = SRR B
A
Velocity of air current and section of heating channel:
L
A v

v = “SUIIE m/s / velocity of air stream in m/s
A = fnFAESEIEAL IR m2/ section of heater channel in m?
Vn = ¥#i% m*/h / volumetric current in m*/h

WFF A, BAHERE ~10 m/sI a5, Bl 25k
FEMIEEAN, s i =BE R E n.
For air heaters we recommend velocities of the air stream of 1 -10 m/s.

With an increasing air velocity the air resistance of the heater greatly
increases.

1
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» CERAMIC HEATING UNITS TYPE PK
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PK

FeAIhiE PKALKR ZE BTG, G i < 2
600°C. Fa% s k<A ve.

In#EE A% 13-85 mm,  JURL XA 2-100 m3/h.

We manufacture ceramic heating units type PK to heat up air up to
600° C. The ceramic heaters are available with or without metal
casings.

The diameter range is from 13-85 mm for typical air volume from

2-100 m°/h.

CUSTOMER-SPECIFIC

KUNDENSPEZIFISCH

R ETTALEI & 1EIKAE
YOUR COMPETENT PARTNER

M AR AT Z 7 b, L RIAIAE R BUk m Y|P K TR NS
ol R g o High performance cartridge heater type HLP

We highly recommend to you our established wide range of products as

well as our latest developments in the field of electric heating elements. mmm RHK PR BT Has
Tubular heaters type RHK

mmm RKF 2 BRI #3e
Flat tubular heaters type RKF

mem EHK BUEWE R INHE
Immersion heaters type EHK
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