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Overview 

This manual covers the design, installation and operation of BARTEC Self regulating trace heating systems for use in hazardous locations using 
the following self-regulating trace heaters: 

Á BARTEC PSB 
Á BARTEC MSB 
Á BARTEC HSB 
Á BARTEC HTSB 

The self-regulating trace heater features a temperature-dependent resistive element between two parallel copper conductors that regulates and 
limits the heat output of the trace heater according to the ambient temperature. If the ambient temperature rises, the power output of the trace 
heater is reduced. This self-regulating property prevents overheating which would cause damage to the trace heater. Even crossing or overlap-
ping with other trace heaters (or other portions of the same trace heater) are possible. 

 

 

high power output 

 
low temperature 

high temperature 

 
low power output 

The trace heaters are fixed equipment heating systems for pipes in ordinary and hazardous areas. Thanks to the parallel design the trace heater 
can be cut and installed to any required length (up to the maximum heating circuit length as shown on page 17). 

Multiple options for connection, splicing and end termination of the heating circuit are available to meet the individual requirements on site. A large 
variety of accessories allows for easy customization and extensibility. The following illustration shows a typical electric trace heating system: 

 

Power distribution 
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Applications 

Trace heating compensates for the heat loss through the thermal insula-
tion to maintain the pipe and fluid at temperatures above the freezing or 
solidification point in systems that are expected to have stagnant fluids for 
prolonged durations. 

Freeze protection: 

Water, and fluids containing significant water, expand as they freeze. 
This expansion can cause the pipe to be blocked or break leading to: 

Á Economic losses: A frozen water pipe leading to a critical process 
like a frozen pipe in a waste water treatment plant or cooling tower 
can shut down the operation causing high economic losses. 

Á Safety issues: A frozen pipe to safety showers can jeopardize 
personnel safety in the event of hazardous chemical exposure. 

Temperature maintenance: 

A process temperature maintenance system can maintain the tem-
perature of the fluid in a pipe to the desired level over a broad range 
of temperatures. 

Maintaining liquids within the specified temperature range allows you 
to cost-effectively transport the fluids from one location to another, 
operate your processes at maximum efficiencies, and safely start/shut 
down your operations. 

Personnel requirements 

The personnel executing installation and maintenance tasks must have 
acquired the skills and specialized knowledge relating to the types of 
protection and types of devices concerned. At least, the personnel must 
have: 
Á a general understanding of the relevant electrical engineering 
Á a practical understanding of the principles and techniques of explo-

sion protection 
Á a working knowledge and understanding of the relevant standards 

of explosion protection 

a basic knowledge of quality assurance, including the principles of 
auditing documentation, traceability of measurements and calibration 
of measurement instruments. 

 

Safety 

For safe installation and operation of BARTEC Self regulating trace 
heating systems the technical requirements and instructions given in 
this manual must be followed. 

 WARNING 
Risk of fire or electrical shock. Follow these guidelines to avoid 
personal injury or material damage. 

Á All electrical systems and installations must comply with BARTEC 
GmbH requirements and be installed in accordance with the relevant 
electrical codes and any other applicable national and local codes. 

Á BARTEC GmbH and many international electrical and safety codes 
require ground fault protection to be provided for all trace heating 
circuits. 

Á Install the trace heater circuit carefully. 
Á Use the trace heater in accordance with the intended purpose and 

strictly comply with the operational data specified in section Tech-
nical Data. 

Á The bending radius of the trace heater must be at least 25 mm (for 
HTSB 35 mm). Do not bend on the narrow axis. 

Á To avoid short circuits, do not connect the trace heater bus wires 
together. 

Á Keep all components and the trace heaters dry before and during 
installation. 

Á Each heating circuit must be marked with electrical warning labels. 
Á Keep these instructions for future reference. If applicable, leave 

them with the end user. 
Á De-energize before installation or servicing. 
Á Use only original BARTEC accessories. 

Certifications / Approvals 

   

PSB 
KEMA 08 ATEX 0111 X 
IECEx KEM 09.0084X 

HSB/MSB 
KEMA 08 ATEX 0110 X 
IECEx KEM 09.0083X 

HTSB 
Sira 10 ATEX 3268 
IECEx SIR 16.0035 

(see BARTEC website for additional information) 

Technical data 

 PSB MSB HSB HTSB 

Max. exposure temperature 
power on 

65 °C 110 °C 120 °C 250 °C 

Max. withstand temperature 
power off 

85 °C 130 °C 200 °C 250 °C 

Min. operation temperature -40 °C -40 °C -60 °C -65 °C 

Min. installation temperature -55 °C -50 °C -60 °C -40 °C 

Operating voltage max. 254 Vac max. 254 Vac max. 254 Vac max. 277 Vac 

Heat output1 10 to 33 W/m 10 to 40 W/m 10 to 60 W/m 15 to 75 W/m 

Braid resistance < 18.2 Ý/km < 18.2 Ý/km < 18.2 Ý/km < 18.2 Ý/km 

Protection classification 

 II 2G Ex e IIC T5,  
T6 Gb 

 II 2D Ex tb IIIC T95 °C, 
T 80 °C Db 

 II 2G Ex e IIC 150 °C (T3), 
T4 Gb 

 II 2D Ex tb IIIC T150 °C, 
T130 °C Db 

 II 2G Ex e IIC 200 °C (T2), 
T3, T4 Gb 

 II 2D Ex tb IIIC T200 °C, 
T195 °C, T130 °C Db 

 II 2G Ex e IIC T2, T3 Gb 
 

 II 2D Ex t IIIC T200 °C, 
T300 °C IP 6x Db 

Temperature classes2 T5, T6 T3, T4 T2, T3, T4 T2, T3 

Minimum bending radius 25 mm 25 mm 25 mm 35 mm 

 
1 nominal heat output at 10 °C 
2 according to IEC/IEEE 60079-30-1:2015, refer to page 7 for further information 
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System design 

For the design of trace heating systems with BARTEC self-regulating trace heaters, the following steps are necessary: 

Á Trace heater selection 
Á Determination of the total required trace heater length 
Á Determination of the required number of trace heating circuits 
Á Selection of the required components and accessories for power connection, control and monitoring, end termination etc. 

The following sections provide step-by-step instructions. 

Trace heater selection 

Step 1: Familiarize yourself with the trace heater types and their properties 

BARTEC self-regulating trace heaters are available in various types to suit different applications. Each trace heater is marked with a product 
code that contains relevant information as shown in the following example: 

 Trace heater family 
PSB (07-5801) 
MSB (07-5804) 
HSB (07-5803) 

HTSB (07-5819) 

 

Trace heater output  
 in W/m @ 10 ÁC 

Outer jacket 
 CT(5, Y, A or 2) = fluoropolymer 
 CR (6) = polyolefin 

 Voltage rating 
 1 = 120 Vac nominal 
 2 = 230 Vac nominal 

 Trace heater output in W/ft @ 10 ÁC 
Ź Example 

 A trace heater that bears the marking 10PSB2-CT...PSB33...Type 07-5801-2335 has the following specifications: 

Á Trace heater output @ 10 ÁC: 33 W/m (10 W/ft) 
Á Trace heater family: PSB 
Á Voltage rating: 230 Vac 
Á Outer jacket: fluoropolymer 

Step 2: Determine the heat loss of your pipe setup 

For proper system design it is essential to know the effective heat loss of your pipe setup. To determine it, the following data will be required: 

Á Pipe diameter 
Á Insulation thickness 
Á Insulation material 

Á Maintain temperature 
Á Minimum ambient temperature 
Á Temperature differential ȹT: ȹT = maintain temperature - minimum ambient temperature 

  

BARTECÈ 10PSB2-CT...PSB33...Type 07-5801-2335 

 

pipe diameter 

insulation thickness 

minimum  
ambient temperature 

maintain  
temperature 
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Next, obtain the basic heat loss in W/m using the following table3: 

  Table A: Basic heat loss in W/m 

 

Pipe ø in 
DN (inch) 

 
 

DN8 
(1/4") 

DN10 
(3/8") 

DN15 
(1/2") 

DN20 
(3/4") 

DN25 
(1") 

DN32 
(1 1/4") 

DN40 
(1 1/2") 

DN50 
(2") 

DN65 
(2 1/2") 

DN80 
(3") 

DN100 
(4") 

DN125 
(5") 

DN150 
(6") 

DN200 
(8") 

DN250 
(10") 

DN300 
(12") 

In
s
u

la
ti
o

n
 t
h

ic
k
n

e
s
s
 i
n
 m

m 

15 

25 4.3 4.9 5.7 6.7 7.8 9.3 10.3 12.4 14.9 17.2 21.4 25.7 30.4 38.9 47.9 56.4 

35 6.2 7.2 8.2 9.7 11.4 13.5 15.0 17.9 21.6 24.9 31.0 37.2 44.1 56.4   

45 8.2 9.5 10.9 12.8 15.1 18.0 19.9 23.8 28.7 33.1 41.2 49.4 58.6    

75 15.0 17.4 20.0 23.5 27.6 32.8 36.4 43.5 52.4        

100 21.5 24.9 28.6 33.6 39.5 47.0 52.1          

125 28.7 33.3 38.2 44.9 52.8            

20 

25 3.6 4.2 4.7 5.5 6.4 7.5 8.3 9.8 11.7 13.4 16.6 19.8 23.4 29.8 36.5 42.9 

35 5.3 6.0 6.8 7.9 9.2 10.9 12.0 14.2 17.0 19.5 24.1 28.7 33.9 43.1 52.9  

45 7.0 8.0 9.1 10.5 12.3 14.5 15.9 18.9 22.6 25.9 32.0 38.2 45.1 57.3   

75 12.8 14.6 16.6 19.3 22.5 26.4 29.1 34.5 41.2 47.3 58.6      

100 18.3 20.9 23.8 27.6 32.2 37.9 41.7 49.4 59.0        

125 24.4 28.0 31.8 36.9 42.9 50.6 55.7          

25 

25 3.2 3.7 4.1 4.8 5.5 6.4 7.0 8.3 9.8 11.2 13.8 16.3 19.2 24.3 29.7 34.8 

35 4.7 5.3 6.0 6.9 8.0 9.3 10.2 12.0 14.2 16.2 19.9 23.6 27.8 35.2 43.0 50.4 

45 6.2 7.1 8.0 9.1 10.6 12.3 13.5 15.9 18.9 21.5 26.5 31.4 36.9 46.8 57.1  

75 11.3 12.9 14.5 16.7 19.3 22.6 24.7 29.1 34.5 39.4 48.4 57.4     

100 16.2 18.5 20.8 24.0 27.7 32.3 35.4 41.7 49.4 56.4       

125 21.7 24.7 27.8 32.0 36.9 43.1 47.3 55.7         

30 

25 2.9 3.3 3.7 4.3 4.9 5.7 6.2 7.2 8.5 9.7 11.8 14.0 16.4 20.6 25.1 29.4 

35 4.3 4.8 5.4 6.2 7.1 8.2 9.0 10.5 12.3 14.0 17.1 20.2 23.7 29.9 36.4 42.6 

45 5.7 6.4 7.2 8.2 9.4 10.9 11.9 13.9 16.4 18.6 22.8 26.9 31.5 39.7 48.4 56.5 

75 10.4 11.7 13.1 15.0 17.2 19.9 21.8 25.4 30.0 34.1 41.6 49.2 57.6    

100 14.8 16.8 18.8 21.5 24.6 28.5 31.2 36.4 42.9 48.8 59.6      

125 19.8 22.4 25.1 28.7 32.9 38.1 41.6 48.7 57.3        

40 

25 2.6 2.9 3.2 3.6 4.1 4.7 5.1 5.9 6.9 7.8 9.4 11.0 12.8 16.0 19.4 22.6 

35 3.7 4.2 4.6 5.2 5.9 6.8 7.4 8.6 10.0 11.3 13.6 16.0 18.6 23.2 28.1 32.8 

45 5.0 5.5 6.2 7.0 7.9 9.1 9.8 11.4 13.3 15.0 18.1 21.2 24.7 30.9 37.4 43.5 

75 9.1 10.1 11.3 12.7 14.5 16.6 18.0 20.8 24.3 27.4 33.1 38.8 45.2 56.5   

100 13.0 14.5 16.1 18.2 20.7 23.7 25.8 29.8 34.8 39.2 47.4 55.6     

125 17.4 19.4 21.6 24.4 27.6 31.7 34.4 39.8 46.4 52.4       

50 

25 2.3 2.6 2.9 3.2 3.6 4.1 4.5 5.1 5.9 6.6 7.9 9.2 10.7 13.3 16.0 18.6 

35 3.4 3.8 4.2 4.7 5.2 6.0 6.4 7.4 8.6 9.6 11.5 13.4 15.5 19.2 23.2 26.9 

45 4.5 5.0 5.5 6.2 7.0 7.9 8.6 9.8 11.4 12.8 15.3 17.8 20.6 25.6 30.8 35.7 

75 8.3 9.2 10.1 11.3 12.8 14.5 15.7 18.0 20.8 23.3 28.0 32.5 37.7 46.7 56.3  

100 11.8 13.1 14.5 16.2 18.3 20.8 22.4 25.7 29.8 33.4 40.0 46.6 53.9    

125 15.8 17.5 19.3 21.7 24.4 27.7 30.0 34.4 39.8 44.6 53.5      

100 

25 1.8 2.0 2.1 2.3 2.6 2.9 3.1 3.4 3.9 4.2 4.9 5.6 6.4 7.7 9.1 10.38 

35 2.6 2.9 3.1 3.4 3.7 4.1 4.4 4.9 5.6 6.1 7.2 8.1 9.2 11.2 13.2 15.0 

45 3.5 3.8 4.1 4.5 5.0 5.5 5.9 6.6 7.4 8.2 9.5 10.8 12.3 14.8 17.5 20.0 

75 6.4 6.9 7.5 8.2 9.1 10.1 10.7 12.0 13.6 14.9 17.4 19.8 22.4 27.1 32.0 36.5 

100 9.1 9.9 10.7 11.8 13.0 14.4 15.4 17.2 19.4 21.3 24.9 28.3 32.1 38.8 45.8 52.3 

125 12.2 13.3 14.4 15.8 17.4 19.3 20.5 23.0 25.9 28.5 33.2 37.8 42.9 51.8 61.1 69.9 

 
3 Heat loss calculations are based on IEC/IEEE 60079-30-1:2015 Annex C and IEC/IEEE 60079-30-2:2015 Annex E. The following assumptions have been made: 

Á Medium not in motion 
Á Single layer insulation 
Á No gap between pipe and insulation layer 
Á No gap between insulation layer and weather shielding 

Á Ambient temperature: -20 °C 
Á Outdoor installation, wind speed: 20 m/s 
Á Application of a safety factor of +10 % 
 

For other values contact your local BARTEC distributor. 

ȹT in ÁC 
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Finally, you must apply the following correction factors depending on your insulation material: 

  Table B: Insulation Correction Factors 

  
Correction Factor 

thermal conductivity at 20 °C 
in W/m×K 

Insulation 
material 

Rockwool / Mineral Fibre (ASTM C547-15 Type II) 1.00 0.0370 

Calcium Silicate (ASTM C547-13 Type I) 1.72 0.0567 

Cellular glass (ASTM C552-15 Type II) 1.46 0.0481 

Rigid cellular urethane (ASTM C591-13 Type I) 0.83 0.0275 

Foamed elastomer Grade 2 (ASTM C534-14) 1.29 0.0425 

Expanded perlite (ASTM C610-15) 2.06 0.0678 

Pyrogel XT (ASTM C1728-12) 0.56 0.0206 

Ÿ Example 

Á Pipe diameter: DN25  
Á Insulation thickness: 20 mm 
Á Insulation material: calcium silicate 
Á Minimum ambient temperature: -20 ÁC 
Á Maintain temperature: 25 ÁC 

 We obtain the basic heat loss in W/m from Table A on page 7: 

 

 Now, the correction factors from Table B must be checked and, if necessary, applied: 

 

 The effective heat loss of the setup is determined as follows:  

 effective heat loss = basic heat loss ĭ correction factor insulation 
= 12.3 W/m ĭ 1.72 

  = 21.2 W/m  
  

correction factor insulation: 1.72 

ȺT = 25 ÁC - (-20 ÁC) = 45 ÁC 
 

} 

basic heat loss: 12.3 W/m 
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Step 3: Choose a trace heater family 

Determine the requirements for your trace heating application: 

Á Maximum exposure temperature (power on / power off) 
Á Minimum operation / installation temperature 
Á Required heat output to compensate for the effective heat loss as calculated in Step 2 
Á Required temperature class (ñT-Ratingò) 

Select the trace heater family that meets your requirements using the following table:  

 Table C: Trace heater family selection 

 PSB MSB HSB HTSB 

Maximum exposure temperature 
power on 

65 °C 110 °C 120 °C 250 °C 

Maximum withstand temperature 
power off 

85 °C 130 °C 200 °C 250 °C 

Minimum operation temperature -40 °C -40 °C -60 °C -65 °C 

Minimum installation temperature -55 °C -50 °C -60 °C -40 °C 

Power output4 10, 15, 26, 33 W/m 10, 15, 30, 40 W/m 10, 15, 30, 45, 60 W/m 15, 30, 45, 60, 75 W/m 

Supply voltage 110 to 120 Vac / 208 to 254 Vac 208 to 254 Vac 110 to 120 Vac / 208 to 254 Vac 110 to 120 Vac / 208 to 277 Vac 

Braid resistance / 

Minimum percent coverage 

< 18.2 Ý/km / 
> 70 % 

< 18.2 Ý/km / 
> 70 % 

< 18.2 Ý/km / 
> 70 % 

< 18.2 Ý/km / 
> 70 % 

Braid material Tinned copper Nickel-plated copper Nickel-plated copper Nickel-plated copper 

Minimum bending radius 
25 mm  
(Do not bend on the narrow axis.) 

25 mm  
(Do not bend on the narrow axis.) 

25 mm  
(Do not bend on the narrow axis.) 

35 mm  
(Do not bend on the narrow axis.) 

Cable weight 10.9 kg/100 m 12.5 kg/100 m 12.5 kg/100 m 14.6 kg/100 m 

Heater  
dimensions 

fluoropolymer 
outer jacket 

polyolefin outer 
jacket 

11.6 x 5.6 mm 10.2 x 4.8 mm 10.2 x 4.8 mm 12.1 x 5.4 mm 

11.8 x 5.8 mm n/a n/a n/a 

Temperature classes5 
10, 15 W/m Ÿ T6 

26, 33 W/m Ÿ T5 

10, 15, 25 W/m Ÿ T4 

30, 40 W/m Ÿ 150 °C (T3) 

15, 30, 45 W/m Ÿ T3 

60 W/m Ÿ 200 °C (T2) 

15, 30, 45, 60 W/m Ÿ T3 

75 W/m Ÿ T2 

Protection classification 
II 2G Ex e IIC T5, T6 Gb 

II 2D Ex tb IIIC T95°C, T 80°C Db 

II 2G Ex e IIC 150°C (T3), T4 Gb 

II 2D Ex tb IIIC T150°C, T130°C Db 

II 2G Ex e IIC 200°C (T2), T3, T4 Gb 

 II 2D Ex tb IIIC T200°C, T195°C, T130°C Db 

II 2G Ex e IIC, T2, T3 Gb 

 II 2D Ex t IIIC T200°C, T300°C, IP 6x Db 

 

NOTICE 
If you want to use plastic piping within your installation, contact your local BARTEC distributor for verification that the design does not exceed the 
maximum withstand temperature of the pipe material. Also, adjustments in heat loss calculations may be required. 

Ÿ Example 

Á Maximum exposure temperature: 50 ÁC (òpower onó), 70 ÁC (òpower offó) 
Á Minimum operation temperature: -10 ÁC 
Á Required heat output: 21.2 W/m 
Á Required temperature class: T5 

 Trace heater family that meets the requirements: PSB   

 
4 nominal heat output at 10 °C 
5 applies for the trace heater models with 230 Vac nominal rated voltage, temperature classes according to IEC/IEEE 60079-30-1:2015 (max. surface temperature). For other 

voltages or temperatures contact your local BARTEC distributor. 
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Step 4: Determine the required power rating 

Since the power output of self-regulating trace heaters depends on the pipe temperature, the conditions within your application must be consid-
ered when choosing the trace heater: 

Á Determine the maintain temperature (= pipe temperature) of your application and the effective heat loss as calculated in Step 2. 
Á Find the required power output in the graph that contains the trace heater type and voltage you use (see tables on pages 11 to 13). 
Á If the required power output is between 2 trace heater types, choose the one with the higher rating. 
Á If the required power output exceeds the output of the trace heater with the highest rating, you may: 

Ğ Use 2 or more trace heaters on the same pipe. 
Ğ Use a thicker insulation or insulation material with a lower thermal conductivity. 
Ğ Contact your local BARTEC distributor for further assistance. 

Ÿ Example 

Á Trace heater family as determined in Step 3: PSB 
Á Power supply voltage: 230 V 
Á Maintain temperature: 25 ÁC 
Á Effective heat loss: 21.2 W/m 

Trace heater that meets the required power output: 10PSB / PSB33 

  

25 ÁC 

21.2 W/m 
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Table D: PSB 230 V 

 

For MSB trace heaters see page 12. 
For HSB trace heaters see page 13. 
For HTSB trace heaters see page 14. 
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Table E: MSB 230 V 

 

For PSB trace heaters see page 11. 
For HSB trace heaters see page 13. 
For HTSB trace heaters see page 14. 
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Table F: HSB 230 V 

 

For PSB trace heaters see page 11. 
For MSB trace heaters see page 12. 
For HTSB trace heaters see page 14. 
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Table G: HTSB 230 V 

 

For PSB trace heaters see page 11. 
For MSB trace heaters see page 12. 
For HSB trace heaters see page 13. 
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Step 5: Select the appropriate outer jacket material 

BARTEC self-regulating trace heaters are available with 2 different types of outer jackets. Choose the outer jacket that suits the chemical envi-
ronment it will be exposed to. For questions regarding the chemical resistance please contact your local BARTEC distributor. 

 Table H: Chemical resistance of outer jackets 

 Application Catalog No. Type key (example) 

Polyolefin outer jacket exposure to aqueous, inorganic chemicals é-CR 07-5801-2336 (PSB only) 

Fluoropolymer outer jacket exposure to organic chemicals é-CT 

07-5801-2335 (PSB) 
07-5804-225Y (MSB) 
07-5803-230A (HSB) 
07-5819-7452 (HTSB) 

Ÿ Example 

Á Trace heating systems for process applications in the oil industry: fluoropolymer outer jacket 
Á Trace heater catalog no. that meets the required power output and environmental conditions: 10PSB2-CT, Type 07-5801-2335 

Determination of the required trace heater length 

The total required trace heater length is determined by taking into account the trace heater length for piping as well as allowances for valves, 
pumps, flanges, pipe supports and connection kits. 

 

 

 

 

Step 6: Determine the required trace heater length for the piping: 

The required trace heater length for piping corresponds to the pipe length. 

Ÿ Example 

 50 m of piping = 50 m of trace heater 

Step 7: Determine the required allowance for connection kits: 

The required trace allowance for connection kits is 0.5 m for each kit. 

Ÿ Example 

Á Heating circuit with 1 power connection kit and 1 end of line lamp 

 The total required allowance is calculated as follows:  
 total required allowance = no. of connection kits ĭ 0.5 m 
  = 2 ĭ 0.5 m 
  = 1.0 m 
  

allowance for valves, 
pumps and flanges 

allowance for 
pipe supports 

trace heater 
on piping 

allowance for 
connection kits 
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Step 8: Determine the required allowance for pumps, valves, flanges and pipe supports: 

Determine the required allowances for pumps, valves, flanges and pipe supports using the following table: 

 Table I: Allowance values and pipe support intervals 

Pipe diameter  

in DN / inch 
DN8 
1/4" 

DN15 
1/2" 

DN20 
3/4" 

DN25 
1" 

DN32 
11/4" 

DN40 
11/2" 

DN50 
2" 

DN65 
21/2" 

DN80 
3" 

DN100 
4" 

DN150 
6" 

DN200 
8" 

DN250 
10" 

DN300 
12" 

Allowance for pumps 

in m 
1.5 2 2 2.1 2.3 2.3 2.4 2.4 2.4 2.6 3 3.5 4 4 

Allowance for valves 

in m 
0.5 0.5 0.5 0.6 0.6 0.7 0.7 1 1 1.3 1.5 1.6 1.8 2 

Allowance for flanges 
in m 

0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.7 0.9 1 1.2 1.2 

Allowance for pipe supports 
in m 

0.2 0.2 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.7 0.9 1 1.2 1.2 

Typical pipe support interval 
in m 

1 1.5 1.5 2 2 2.5 3.1 4 4 5 6 7 8 8 

Ÿ Example 

Á Pipe diameter: DN25 
Á 1 pump 
Á 2 valves 
Á 6 flanges 
Á 24 pipe supports 

 The total required allowance is calculated as follows:  
 total required allowance = no. of pumps ĭ pump allowance value + 
    no. of valves ĭ valve allowance value + 
    no. of flanges ĭ flange allowance value + 
    no. of pipe supports ĭ pipe support allowance value 

  = 1 ĭ 2.1 m + 2 ĭ 0.6 m + 6 ĭ 0.3 m + 24 ĭ 0.3 m 
  = 12.3 m 

Step 9: Add all lengths / allowances together: 

Add the lengths for piping (as determined in step 6) and allowances (as determined in step 7 and step 8) together to obtain total required trace 
heater length. 

Ÿ Example 

Á required trace heater length for piping (step 6): 50 m 
Á required allowances for connection kits (step 7): 1.0 m 
Á required allowances for pumps, valves, flanges and pipe supports (step 8): 12.3 m  

 total required trace heater length = required trace heater length for piping + required allowances 
  = 50 m + 1.0 m + 12.3 m 
  = 63.3 m 

Determination of the required number of heating circuits 

Step 10: Confirm the number of electrical circuits required for the application: 

Using Table J on page 17, compare the required heater length and start up temperature to the available circuit breaker allowances to determine 
the number of electrical circuits that will be required. 

Ÿ Example 

Á total required trace heater length: 63.3 m 
Á circuit breaker voltage: 230 Vac 
Á selected trace heater: 10 PSB 
Á circuit breaker amperage: 20 A 
Á required start-up temperature: -15 ÁC 

 allowable trace heater length from table below = maximum of 64 m at -15 ÁC on 20 A circuit breaker at 230 Vac 
                        = 63.3 m calculated < 64 m maximum allowable for 20 A 

                       = 1 circuit  
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The following table shows the maximum circuit length for one continuous length of cable, not the sum of segments of cable. If feeding multiple cable 
segments from the single circuit breaker, please refer to BARTEC HELOC design software or contact BARTEC technical support. Breaker sizing 
should be based on international electric codes or any other local or applicable code. Use only circuit breakers with type C tripping characteristics. 

 WARNING 
Risk of fire, electrical shock or dysfunction. Observe the maximum amperage of all components of the trace heating circuit. If the required trace 
heater length exceeds the maximum heating circuit length you must install multiple heating circuits. 

 

Table J: Maximum heating circuit length for circuit breakers with Type C tripping characteristics 

 

Circuit 
breaker size 

Start-up 
temperature 

PSB trace heaters 

Operating voltage: 230 Vac 

3 PSB / PSB 10 5 PSB / PSB 15 8 PSB / PSB 26 10 PSB / PSB 33 

16 A 

+10 °C 205 m 145 m 88 m 70 m 

-15 °C 139 m 93 m 58 m 49 m 

-30 °C 120 m 77 m 45 m 43 m 

20 A 

+10 °C 205 m 162 m 117 m 90 m 

-15 °C 186 m 125 m 75 m 64 m 

-30 °C 150 m 106 m 64 m 52 m 

25 A 

+10 °C 205 m 162 m 120 m 98 m 

-15 °C 190 m 142 m 95 m 80 m 

-30 °C 170 m 135 m 82 m 65 m 

32 A 

+10 °C 205 m 162 m 126 m 108 m 

-15 °C 195 m 160 m 117 m 95 m 

-30 °C 195 m 160 m 100 m 82 m 

 

Circuit 
breaker size 

Start-up 
temperature 

MSB trace heaters 

Operating voltage: 230 Vac 

3 MSB / MSB 10 5 MSB / MSB 15 8 MSB / MSB 25 10 MSB / MSB 30 12 MSB / MSB 40 

16 A 

+10 °C 200 m 165 m 120 m 85 m 70 m 

-25 °C 175 m 117 m 88 m 69 m 49 m 

-50 °C 165 m 110 m 80 m 65 m 45 m 

20 A 

+10 °C 235 m 189 m 140 m 114 m 82 m 

-25 °C 235 m 152 m 120 m 92 m 66 m 

-50 °C 225 m 144 m 114 m 86 m 62 m 

32 A 

+10 °C 235 m 189 m 140 m 114 m 82 m 

-25 °C 235 m 189 m 140 m 114 m 82 m 

-50 °C 235 m 189 m 136 m 110 m 78 m 

 

Circuit 
breaker size 

Start-up 
temperature 

HSB trace heaters 

Operating voltage: 230 Vac 

3 HSB / HSB 10 5 HSB / HSB 15 10 HSB / HSB 30 15 HSB / HSB 45 20 HSB / HSB 60 

16 A 

+10 °C 200 m 165 m 85 m 70 m 50 m 

-25 °C 175 m 117 m 69 m 49 m 38 m 

-60 °C 165 m 110 m 65 m 45 m 35 m 

20 A 

+10 °C 235 m 189 m 114 m 82 m 64 m 

-25 °C 235 m 152 m 92 m 66 m 52 m 

-60 °C 225 m 144 m 86 m 62 m 48 m 

25 A 

+10 °C 235 m 189 m 114 m 82 m 64 m 

-25 °C 235 m 170 m 100 m 75 m 58 m 

-60 °C 230 m 160 m 92 m 70 m 52 m 

32 A 

+10 °C 235 m 189 m 114 m 82 m 64 m 

-25 °C 235 m 189 m 114 m 82 m 64 m 

-60 °C 235 m 189 m 110 m 78 m 60 m 

 

Circuit 
breaker size 

Start-up 
temperature 

HTSB trace heaters 

Operating voltage: 230 Vac 

5 HTSB / HTSB 15 10 HTSB / HTSB 30 15 HTSB / HTSB 45 20 HTSB / HTSB 60 25 HTSB / HTSB 75 

16 A 

+10 °C 126 m 82 m 62 m 50 m 42 m 

 0 °C 120 m 78 m 58 m 46 m 40 m 

 -20 °C 108 m 70 m 52 m 42 m 36 m 

20 A 

+10 °C 154 m 102 m 78 m 62 m 52 m 

 0 °C 150 m 96 m 74 m 58 m 48 m 

 -20 °C 136 m 88 m 66 m 52 m 44 m 

25 A 

+10 °C 154 m 108 m 88 m 76 m 64 m 

 0 °C 154 m 108 m 88 m 72 m 60 m 

 -20 °C 154 m 108 m 82 m 66 m 54 m 

32 A 

+10 °C 172 m 108 m 88 m 76 m 82 m 

 0 °C 172 m 108 m 88 m 76 m 78 m 

 -20 °C 172 m 108 m 88 m 76 m 70 m 
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Selection of the required components for power connection, control and monitoring, end termination etc. 

A typical heating circuit with self-regulating trace heaters consists of: 

Á Power supply / cold lead cable connection 
Á Trace heater splices / junctions (optional) 
Á Control and monitoring units (optional) 
Á End termination 

Step 11: Determine the required trace heater power connection kit:  

Ÿ Example 

Á From Step 10: 1 Heating circuit with 1 power connection kit = PBS-200-E 

Step 12: Determine if control equipment is required: 

BARTEC provides a variety of control products, from simple mechanical thermostats to sophisticated digital controllers and control and monitor-
ing systems designed specifically for use with our trace heating products. This section will help you select and specify the right control products 
for your application. 

General design considerations for temperature control: 

When designing your trace heating system, you should consider the following factors. 

Á Adding control elements increases the installation and maintenance costs of the heating system, but allows tighter temperature control, energy 
savings and more efficient use of plant maintenance personnelôs time. 

Á The thermal environment of a trace heating system varies greatly, especially at valves, pipe supports, and other heat sinks. It is therefore 
seldom possible to achieve very tight temperature control. 

Á The temperature of a heat tracing system is based on ambient temperature and can vary by as much as 20 °C when the system is uncon-
trolled. You can choose between 2 approaches for temperature control: 

Ambient sensing control 

 

 

Ambient sensing control: 

Á uses an on-off thermostat that senses ambient tem-

perature 

Á is more energy efficient than self-regulating control 

because the heating circuit is energized only when the 

temperature drops below the set-point  

Á is most suitable for freeze-protection applications 

where multiple circuits can be controlled by a single 

sensing point 

Á flow path considerations (flowing or non-flowing) are 

not required with ambient control. 

Line sensing control 
 

 

Line sensing control: 

Á regulates the desired maintain temperature by turning 

the heating circuit on if the pipe temperature falls be-

low the set-point and turning it off if it exceeds the set-

point 

Á the most energy-efficient method for controlling heat 

tracing is a line-sensing thermostat, because a flowing 

pipe will typically not need any additional heat to keep 

it at the proper temperature 

Á needs a separate circuit controlled by a line-sensing 

thermostat for each flow path 

Á where a piping system has tees and therefore multiple 

flow paths, more than one thermostat may be re-

quired. 

 

NOTICE 
Line sensing provides tighter temperature control than ambient sensing but flow paths may require additional controllers. 

Line temperature sensor 

Ambient temperature sensor 

Line temperature sensor 
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Overview of control equipment: 

Mechanical thermostats 

 

DTW 

Á Fixed set point mechanical thermostat with a 5 °C set point 
Á IP65 in coated cast aluminium enclosure 
Á SPDT switch rated 480 Vac, 22 A 

 

BSTW II 

Á Adjustable set point mechanical thermostat with 
-20 °C to 50 °C or 0 °C to 190 °C range 

Á IP65 rating in a GRP enclosure suitable for mounting off of 
the pipe 

Á SPDT switch, load path rated 400 Vac,16 A / 230 Vac, 25 A 

 

PBTW-200-E 

Á Adjustable set point mechanical thermostat with  
-20 °C to 50 °C or 0 °C to 190 °C range 

Á IP 65 rating in a GRP enclosure suitable for mounting on pipe 
Á SPDT switch, load path rated 230 Vac, 25 A 

Electronic controllers 

 

DETU-300-CN 

Á Adjustable set point electronic thermostat with a  
-4 °C to 600 °C range 

Á IP 65 rating in a GRP enclosure suitable for mounting off of 
the pipe or on adjacent structure 

Á RS485 communications interface, Modbus RTU 
Á SPDT switch rating 230 Vac, 22 A/25 A/30 A @ 55 °C/50 °C/40 °C 

 

ESTM-30 

Á Continuous monitoring technology for heat-tracing faults 
Á Internal diagnostics and monitoring of the heat tracing current 
Á Integral ground fault monitoring 
Á DPDT switch rated 30 A 
Á RS485 communications interface, Modbus RTU  
Á Bluetooth communication 

Recommendations for selecting the appropriate control equipment: 

Base your selection on the number and type of trace heating circuits to be installed, the type of control you need, and the area classification. 

 TABLE K: Control Equipment Selection Recommendations 

Heating circuit type Application Control options Suitable BARTEC control product Quantity required 

Self-regulating heating circuits on pipes Freeze protection Ambient-sensing DTW (on panel) 1 per control panel 

Self-regulating heating circuits on pipes 
Temperature maintenance or 

tight temperature control Line-sensing 

BSTW (off pipe , local only) 

PBTW-200-E (on pipe, local only) 

DETU-300-CN (off pipe, local and remote) 

1 per circuit 

Multiple self-regulating heating circuit(s)  
for frost protection on tanks 

Freeze protection or wide band 
temperature control 

Ambient-sensing DTW (on panel) 1 per control panel 

Single self-regulating heating circuit(s) 
on temperature sensitive tanks 

Temperature maintenance or 
tight temperature control Point-sensing 

BSTW (off tank, local only) 

DETU-300-CN (off tank, local and remote) 

ESTM-20-E (local and remote indication) 

1 per circuit 

Ÿ Example 

Á The application is temperature maintain for the pipe in a hazardous area. The ambient temperature is below the maintain temperature for 
only a few months every year and the customer wants to conserve energy. No remote indication or communication is required. 

appropriate control equipment = PBTW-200-E 
Note: Since the PBTW-200-E includes the power connection enclosure the PBS-200-E kit (from Step 11) is not required.  



  

Design Guide for Hazloc / Industrial  Self regulating trace heating systems 
 

 
 

 

01-5800-7N0012/-  
05/2019-EHT-432712 

Notice Technical data subject to change without notice. 
No claims for damage arising from alternations, errors or misprints shall be allowed. 

Page 20 / 46  

Step 13: Determine if monitoring equipment is required: 

Monitoring increases system reliability by detecting faults before they become a major problem. Consider the following points when planning 
heating circuit monitoring: 

Á While you may select only one method of control for each trace heating circuit, you can make use of various monitoring options. The use of 
monitoring increases overall system reliability because failures in the heating and power distribution systems get reported to operations per-
sonnel. 

Á BARTEC recommends to always use, at a minimum, ground-fault monitoring. For the small additional cost, you get a monitoring system that 
reliably reports physical damage to the trace heating system, which is a common failure mode. 

Á For sensitive applications, add end of line monitoring with either a high profile end seal or an end of line light. The end of line light gives the 
most direct visual feedback on system performance. 

Conventional system layout with monitoring panel and ground fault equipment protection device 

 

Maintenance access through a high profile end seal 

The high profile end seal is used to quickly locate the end of the heating circuit for troubleshooting in the field. It provides a convenient way to 
locate the end of the circuit and for testing of voltage presence at the end of the circuit. 

 

Continuity monitoring using an end of line light 

Continuity monitoring is used to verify that the trace heater circuit has voltage present at the termination end. This is often assured by an end of line 
light installed as part of the end seal. In addition to the visual feedback at the end of the trace heater circuit it provides easy maintenance accessibility. 

  

ELL-200 

ELS-200 


