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| Overview |

This manual covers the design, installation and operation of BARTEC Self regulating trace heating systesmktatioss insiagard
the following setgulating trace heaters:

A BARTE®SB

A BARTEC MSB
A BARTEC HSB
A BARTEC HTSB

The selfegulating tta heater features a temperdéyrendent resistive element between two parallel copper conductors that regul:
limits the heat output of the trace heater according to the ambient temperature. If the ambient temperatututisé ghtitae@ower
heater is reduced. Thisrsgliilating property prevents overheating which would cause damage to the trace heater. Even crossin
ping with other trace heaters (or other portions of the same trace heater) are possible.

cold pipe warm pipe hotpipe

high power output high temperature
low temperature low power output

-

The trace heaters are fixed equipment heating systems for pipes in ordinary and hazardous areas. Thankshe trecpdralitdrdesi
can be cut and installed to any required length (up to the maximum heating circuitdepgtieba.shown

Multiple options for connection, splicing and end termination of the heating circuit are available to niestie $noliviitealXdarge
variety of accessories allows for easy customization and €keehsilailiting illustration shdwgical electric trace heating system:

Power distributic
wiringJd party

Transformel

Power distribution pane
(inclground fault protectic

End seal

Warning labe

Power connection | ’¢
F Trace heate
"
/ Attachment tap
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| Applications | | Safety |

Trace heating compensates for the heat loss through the thermaFoisslE installation and operati@ASTEC Self regulating trace

tion to maintain the pipe and flerd@dratures above the freezing otheating systertise technical requirements and instructions given in
solidification point in systems that are expected to have stagnanttfliisdadéoual must be followed.

prolonged durations.

Freeze protection:

Water, and fluids containing significant water, expand as they fi eglgfé(o?]fa?:ﬁjgrrye;g{;% sdhaonc]géz_onow these guidelines to

This expansion can cahsepipe to be blocked or beaalng to:

| electrical systems and installations must comply with BARTEC
mbH requirements and be installed in accordance with the relevan
electrical codes and any other applicable national and local codes.
& BARTEC GmbH and mateynational electrical and safety codes
é_equi_re ground fault protection to be provided for all trace heating
circuits.
Temperature maintenance: A Install the trace heater circuit carefully.
A Use the trace heater in accordance with the intended purpose an
strictly comply with therational data specified in s@&mn
nical Data
A The bending radius of the trace heater must be at le@iet 25 mm
Maintaining liquids within the specified temperature range allowsly&B 35 mni)o not bend on the narrow axis.
to coskffectively transport the fluids frolmcatien to another, A To avoid short circuits, do not connect the trace heater bus wires
operate your processes at maximum efficiencies, and safely start/gatiter.
down your operations A Keep all compents and the trace heaters dry before and during
installation.
| A Each heating circuit must be marked with electrical warning labels

A Economiosses: A frozen water pipe leading to a critical proc°é
like a frozen pipe in a waste water treatmiemtgdaling tower
can shut down the operation cduigmgcononimsses.

A Safetysisues: A frozen pipe to safety showers can jeopardiz
personnel safety in the event of hazardous chemical exposur

A process temperature mantensystem can maintain the tem-
perature of the fliida pipe to the desired 2wl a broad range
of temperatures.

Personnel requirements

— . . A Keep these instructions for future reference. If applicable, leave
The personnel executing installation and maintenance tasks must ﬁ?é/h}]) PP

; ; o . with the end user.
acquired the skills and specialized know!dcigéoréet types of A Deenergize before installai@ervicing.

protection and types of devices concerned. At least, the personngl ﬂgésbnly original BARTEC accessories
have: )

A a general understanding of the relevant electrical engineeril Certifications / Approvals
A a practical understanding of the principles and techniques orexpro-

sion protection psg KEMA 08 ATEX 0111
A a working bwledge and understanding of the relevant standarg e IECEx KEM 09.0084X
of explosion protection I EC JECEx Hs/msE KEMA 08 ATEX 0110 5
a basic knowledge of quality assurance, including the principle . = 'E_CEX KEM 09.0083X
auditing documentation, traceability of measurements and calibration HTsg Sira 1IATEX3268
of measurement instruments. IECEX SIR 16.0035

(see BARTEC websitafimtitional informalion

| Technical data

PSB MSB HSB HTSB
Max exposure temperatu ggo- 110°C 120°C 250°C
power or
Maxwithstand temperatu geo~ 130°C 200°C 250°C
power of
Min.operation temperatu -40°C -40°C -60 °C -65°C
Min. installation temperat. -55°C 50°C -60 °C -40°C
Operating voltag max254Vac max254Vac max254Vac max277Vac
Heatoutput 10 to 33 W/m 10 to 40 W/m 10 to 60 W/m 15 to 7%V/m
Braidresistanc < 18. 2 Y/ km< 18.2 Y/ km< 18.2 Y/ km< 18.2 Y/ km
&1 2G Ex e lIC T5, & 11 2G Ex e IIC 18D (T3), &1l 2G Ex e IIZDO°C (T2), & 112G Ex e IC T2, T3 Gl
Protection classificatic T6 Gb T4 Gb T3, T4 Gb
& 11 2D Ex tb llIC T, & 112D Exth IM5CC, &II2DExtb NICT2@) & 1l 2D Ext IIIC T200 °C,
T80 °C Db T130 °C Db T195°C, T130C Db T300 °C IP 6x Db
Temperature classe T5, T6 T3 T4 T2,T3, T4 T2, T3
Minimum bending radit 25mm 25mm 25mm 3B mm

1 nominal heat output at 10 °C
2 according i&C/IEEE 600391:2015refer to pagiforfuther information

01:58007N0012/ NoticeTechnical data subject to change without notice. Pageb/ 4¢
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| System design

Forthe design tface heating systems with BARTEEysédtingace heaters, the following steps are necessary:

A Trace heater selection

A Determination of thtal required trace heater length

A Determination of tequireciumber dfaceheating circuits

A Selection of the required comp@mehtxcessorigs power connectiomntrol and monitoremy) termination etc.

The following sections providégtep instructians

| Trace heater selection |

Step 1: Familiarize yourself with the trace heater typ#seamproperties

BARTEC selfgulatintrace heaters are available in various types to suit different applidagiceadheasahis marked with a produc
code that contaietevaninformatioas shown in the following example

r family

HTSB5809)

Trace hes ouft put
in W AC@ 1

Out er ——saerket
C(5, Aj=bru@ropol ymer
CR&pol yol efin

Vol tage rating
1 1=2\Warco mi nal
2 HvaBomi nal

Trace hdat @/ AK&ut put

Z Exampl e
A tradehmdensert hGP B2 ki P$SBHBQ2.B.BTAayshe ©0©d1 | owing specifica

ATrace he@thlB3oWLmuw ft)
ATrace hePatBer famil y:
AVol t agzeBVaat i ng:
AOQuterfllackepol ymer

Step 2Determinghe heat lossf your pipe setup

For proper system design it is essential to lefimetitdeat loss of your pipe setup. To determine it, thedfatibowilhe required:

A Pipe thmeter A Maintain temperature
A Insulation thickness A Minimum ambient temperature
A Insulation material A Temperature differegdipT = ma i nt aninimunh a@miipnetengperaiuree

_— minimum
ambient temperatur

insulation thickne

pipe diamet% maintain
temperature
01:58007N0012/ NoticeTechnical data subject to change without notice. Pages/ 4¢€
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Nextobtain the basic heat loss in U8ing the followtadplé:

TableA: Basic heat loss in W/m
Pipe @ ir
DN(nch DN8 | DN10| DN15| DN20| DN25| DN32| DN40| DN50| DN65| DN8O| DN100| DN125/ DN150| DN200| DN250| DN300
) 4 | @/ | (27| (€4 @) | Q4| a2l @) | 12| @) () (6)) (6 (8" (107 | (129
T in Cl
25 43 49 57 6.7 78 93 103 | 124 | 149 172 | 214 | 257 | 304 | 389 | 479 | 564
35 6.2 7.2 82 97 114 | 135 150 | 179 | 216 | 249 | 310 | 372 | 441 | 564
45 82 95 109 128 151 180 199 238 287 331 412 494 586
15 75 150 174 200 235 276 328 364 435 524
100 215 249 286 336 395 470 521
125 287 333 382 449 528
25 36 42 47 55 6.4 75 83 98 117 134 | 166 | 198 | 234 | 298 | 365 | 429
35 53 6.0 6.8 79 9.2 109 120 | 142 | 170 | 195 | 241 | 287 | 339 | 431 | 529
45 70 80 9.1 105 123 145 159 189 226 259 320 382 451 573
20 75 128 | 146 | 166 193 | 225 | 264 | 291 | 345 | 412 | 473 | 586
100 183 209 238 276 322 379 417 494 590
125 244 280 318 369 429 506 557
25 32 37 41 48 55 6.4 7.0 83 98 112 | 138 | 163 | 192 | 243 | 297 | 348
35 47 53 6.0 6.9 80 9.3 102 120 142 162 199 236 278 352 430 504
45 6.2 71 80 9.1 106 123 135 159 189 215 265 314 369 468 571
25 75 113 | 129 | 145 167 | 193 | 226 | 247 | 291 | 345 | 394 | 484 | 574
100 162 185 208 240 277 323 354 417 494 564
g 125 217 | 247 | 278 | 320 | 369 | 431 | 473 | 557
= 25 29 33 37 43 49 57 6.2 7.2 85 97 118 | 140 | 164 | 206 | 251 | 294
§ 35 43 48 54 6.2 71 82 90 105 | 123 140 | 171 | 202 | 237 | 299 | 364 | 426
% 45 57 6.4 7.2 82 94 109 119 139 164 186 228 269 315 397 484 565
ﬁ 0 75 104 117 131 150 172 199 218 254 300 341 416 492 576
'% 100 148 168 188 215 246 285 312 364 429 488 596
2 125 198 224 251 287 329 381 416 487 573
- 25 26 29 32 36 41 47 51 59 6.9 78 94 110 | 128 | 160 | 194 | 226
35 37 42 46 52 59 6.8 74 86 100 | 113 | 136 | 160 | 186 | 232 | 281 | 328
45 50 55 6.2 7.0 7.9 9.1 9.8 114 133 150 181 212 247 309 374 435
40 75 9.1 101 113 127 145 166 180 208 243 274 331 388 452 565
100 130 145 161 182 207 237 258 298 348 392 474 556
125 174 | 194 | 216 | 244 | 276 | 317 | 344 | 398 | 464 | 524
25 23 26 29 32 36 41 45 51 5.9 6.6 79 9.2 1Q7 133 160 186
35 34 38 42 47 5.2 6.0 6.4 74 86 9.6 115 134 155 192 232 269
45 45 5.0 55 6.2 7.0 7.9 86 9.8 114 128 153 178 206 256 308 357
50 75 83 9.2 101 113 128 145 157 180 208 233 280 325 377 467 563
100 118 131 145 162 183 208 224 257 298 334 400 466 539
125 158 | 175 | 193 | 217 | 244 | 277 | 300 | 344 | 398 | 446 | 535
25 18 20 21 23 26 29 31 34 39 42 49 5.6 6.4 7.7 91 1038
35 26 29 31 34 37 41 44 49 5.6 6.1 72 81 92 112 132 150
45 35 38 41 45 50 55 59 6.6 74 82 95 108 | 123 | 148 | 175 | 200
100 75 6.4 6.9 75 82 9.1 101 107 120 136 149 174 198 224 271 320 365
100 9.1 9.9 107 118 130 144 154 172 194 213 249 283 321 388 458 523
125 122 133 144 158 174 193 205 230 259 285 332 378 429 518 61.1 69.9

3 Heat loss calculations are base@Cd&HE 6008D1:2015Annex C ar@C/IEEE 600812:2015Annex EThe following assumptions have been made:

A Medium nd motion

A Single layer insulation

A No gap between pipe and insulation layer

A No gap between insulation layer and weather shielding
A Ambient temperatug@°C

A Outdoor installation, wind speed: 20 m/s

A Apptation of a safety factor of410

For other valueentacyour local BARTEC distributor

01:58007N0012/ NoticeTechnical data subject to change without notice. Pager/ 4¢
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Finallyyou must apply the following correctiordioéomhg on your insulation material

TableB: Insulation Correction Factors
: thermal conduivity at20°C
Correction Factor inW/mK
Rockwool / Mineral Fibre (ASTM T54#pe 1) 1.00 003D
Calcium Silicate (ASTM CA3&7Type 1) 172 0.0567
) Cellular glass (AST®&55215 Type II) 1.46 00481
'rr‘]f:t':rtl'gln Rigid cellular urethane (ASTM CE®Type ) 083 00275
Foamed elastomer Grade 2 (ASTM-C534 1.29 0.0425
Expanded perlite (ASTM G&5D 2.06 00678
Pyrogel XT (ASTM C1123 0.56 0.0206
Y Exampl e
APi pe doNe2nbet er
Al nsul ati2nmmhi ckness:
Al nsul aticahcmamesi &l cat e
AMi ni mum ambi-2At em at.ur e
A . , Te MREBB'CY "Aic 45
AMa|nta|n2t&eCmpera[%ure:& Lj
We taadi n the badirdabbdbat Flages i n W m
TABLE A: Basic heat loss in W/m
Pipe @ in
DN{i’I:h) DN8 DN10 | DN15 DN20 | DN25 | DN32 L
) | ey | oy | ey | o | am |
ATin°C
25 43 49 5.7 6.7 B 93 10
35 6.2 7.2 8.2 97 114 13.5 1
45 82 9.5 109 12.8 191 18.0
E| 15
= 75 15.0 174 20.0 235 216 32.8
£
@ 100 215 249 286 336 395 47.0 ) ]] W/
E 125 28.7 333 38.2 44.9 548 b asitc 2} a :B 0131 S
"'E 2% 36 | 42 | 47 | 55 | 6p | 75
2 35 5.3 6.0 6.8 79 9I2 10.9
o
2 45 7 . = e 123 | 145
E| 2
75 128 | 146 | 168 | 193 | 225 | 264
183 209 238 27.6 322 379 |
~o | 369 | 429 | e
Nowhe correcTammaeadBbok®k,ed fsaspaanep!| | e d:
Table B: Insulation Correction Factors
Correction Factor*
Rockwool / Mineral Fibre (ASTM C547-15 Type ll) 1.00
Calcium Silicate (ASTM C547-13 Type |) ————— 172 | correctionilf @ae:
. Cellular glass (ASTM C552-15 Type Il) 1.46
'T::t'i:.':." Rigid cellular urethane (ASTM C591-13 Type I) 083
Foamed elastomer Grade 2 (ASTM C534-14) 1.29
T heef f dhetaitve ossdeotf e abiedfe®ed i owsi s
effective haesabsikmasatctli on factor i nsul ati on
= 3 2W/1m2
=2 PW/ m
01-58067N0012/ NoticeTechnical data subject to change without notice. PageB/ 4¢
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Step3: Choose a trace heater family
Determine the requiremiemtgour trace heating application:

A Maximum exposure tempergtones( ohpower off

A Minimum operationstallation temperature

A Required heat outfmgompensate for the effective heatloatculated $tep 2
ARequired t enfeetriantguar)e cl ass (AT

Selecthe trace heater farthibt meets your requirements using the falldeing

TableC: Trace leaterfamilyselection
PSB MSB HSB HTSB
Maximum exposure temperat 65°C 110°C 120°C 250°C
power ol
Maximum withstand temperat 85°C 130°C 200°C 250°C
power of
Minimum operation temperat{ -40°C -40°C -60°C -65°C
Minimum installation temperat{ -55°C -50°C -60°C -40°C
Power outpdt| 10, 15, 263 W/m 10, 15, 340 W/m 10 15, 30, 480 W/m 15, 30, 45, 60, 75 W/m
Supply voltag{ 110 to 120 Vac / 208 to 254 | 208 to 254 Vac 110 to 120 Vac / 20854 Vac | 110 to 120 Vac / 208 to\2ad
Braidresistance{ < 18. 2 Y/ km /|< 18.2 Y/ km /|< 18.2 Y/ km /|< 18.2 Y/km /
Minimum percent covera > 70 % >70 % >70 % >70%
Braid materig Tinned copper Nickeplated copper Nickeplated copper Nickeplated copper
LTIV SERET L] (2D5(;nrr1]2>t bend on the narrow) (2D5cr)nrr1Tc1)t bend on the narrow) g (2Ds<r)nrr1Tc1)t bend on the narrow) g ?Dsyrr:;t bend on the narrow) g
Cable weigh 109kg/100m 12.5kg/10Gn 12.5kg/100n 14.6kg/100n
T ﬂ‘:)%rt%’:cj’;ﬂ‘f 11.6 x 5.6 mm 10.2 x 4.8 mm 10.2 x 4.8 mm 12.1 x 5./m
dimensiong p0|y0|efji2ctl)<lét 11.8 X 5.8 mm n/a n/a n/a
Temperature classe) 10 15W/ m Y T 6 10,5,25W/ m Y T 4 15, 3045W/ m ) Y T3 15, 30, ) 45, 6
2633 W/ m Y T5|30, 40 WMC@B)Y (60 W/ me°CYT2200 |75 W/ m Y T2
Proteciondasstat Qe e e | e e B e S e i S

If you want to use plastic piping within your installatiomact your local BARTEC distributor for verification that the design does not ex
maximum withstand temperature of the pipe material. Also, adjustments in tedatilagsnsnay be rguired.

Y Exampl e

AMaxi mum expo $@rGep(d @ en ddisgi{auwerr: of f 6
AMi ni mum oper d@ACon temperature:
ARequired2hwRMmM output

ARequired temperature cl ass:

Trace heater familgFSBhat meets the requirements:

4 nominal heat output at 10 °C
5 applies for the trace heater models withc2®minalated voltageemperature classes accordiftEEB007B01:201§max. surface temperature). For other
voltages or temperatures contact your local BARTEC distributor.

01:58007N0012/ NoticeTechnical data subject to change without notice. Page9/ 4¢
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Step 4: Dermine the requirqabwer rating

Since the power output ofaglfiatintyace heaters dependshepipetemperaturéhe conditions withaur application must be consid-
eredwhen choosing the trace heater

A Determinghe maintain temperature (= pipe temperatur@ppfigatioand the effective heat loss as calculated in Step 2.
A Find the required power ourtpliegrapltthatcontains the trace heater type and voltage(gegtakeon pagelltol3.

A If be requirggower output is betweara@ heater types, choose the one with the higher rating.

A If the required power output exceeds the output of the trace heater with the highest rating, you may:

(Z%Use 2 or more trace heaters on the same pipe.
GUse a thiek insulation or insulation material with a lower thermal conductivity.
G Contact your local BARTEC distfisutotheaissistance

40

Power output W/m

*Q’IOPSB / PSB33

35

N\
30 \\

\[8PSB/PSB26| \

N N\
2 N\

\
0 N N\

N
\\
\\ \
\\

0 5 10 15 20 5 30 35 40 45 50 55 60 65
Pipe temperature °C
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TableD: PSB 23W

40

Power output W/m

*prss / PSB33|

35

30 \

2 S

N\
| 5PSB/PSB15 | L
Ny \\ \
i AN AN
\\
~ AN
| AN
— 3fSB / PSB10 | \\\ N\
» N AN
- N N\
T SN N\
\\\ N N
~ N ANS
5
‘\\ \
~ =
\\\

0 5 10 15 20 25 30 35 40 45 50 55 60 65
Pipe temperature °C

For MSB trace heaters see phge
For HSB trace heaters see page
For HTSB trace heaters see gbge

01:58007N0012/ NoticeTechnical data subject to change without notice. Pagell/ 4¢
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TableE MSB 23¥

£ 45
z
E] [12MSB / MSB40)]
A\
40
N
AN
N
\\
35 \\
AN
;{OMSB /MSB 30, \|
AN
30 \
N\
1 8MSB / M\gB 25| N
N ~ AN
25 \\\ \\
N N N
N\ N\ N\
\\ \
20 \\ N
N N N\
\‘ N \\
N N\ N\
| 5MSB / MSB15 N, \,
. N N\ N
o AN
\\ \\ \\
| 3MSB/MSB10 NN
10 AN < AN
~ ~ ANY
\\ \\ \\
N ~. N
SN N
5 D~ N
~. ~
N \\
N N
\\ ~N
\\
0
0 10 20 30 40 50 60 70 80 90 100 110
Pipe temperature °C
For PSB trace heaters see patje
For HSB trace heaters see page
For HTSB trace heaters see pgbge
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TableF HSB 230/

£ 80
=
70
| 20HSB / HSB60|
o \\\
N
N
\\
50
:‘:HSB | HSB45| \\
~— N
\\ \\
40 S
\\ \
\\ \\
—[10HSB / HSB30| v ™~
30 ~
~N
\\ N
\
\\
| 5HSB / HSB15 |
\‘
\\\
— | 3HSB / HSB10 |
10
\\ \\\
\
0
0 10 20 30 40 50 60 70 80 0 100 110 120
Pipe temperature °C
For PSB trace heaters see patje
For MSB trace heaters see phge
For HTSB trace heaters see gbge
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TableG: HTSB230V

£ 90
=
| 25HTSB / HTSB75 |
75 \
N
\
AN
\\ZOHTSB / HTSB 60|
60 ‘\
AN
\\\ \\\
15HTSB / HTSB 45|
N \\ \
\ .
AN \\ \
. \EHTSB /| HTSB 30L\ N \
~ ANEEANAN
\‘ \‘\ \ \\
N N
HTSB /HTSB 15 | B a \
5 5
15 — \\ \\ \\\
i \\ \\
N N
\‘\ \\ \\\
— | X\
\\‘\\‘\
\
0
0 20 40 60 80 100 120 140 160 180 200 220 240
Pipe temperature °C
For PSB trace heaters see patje
For MSB trace heaters see phge
For HSB trace heaters see page
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Step 5: Select the appropriate outer jatkeerial

BARTEC seltgulating trace heaters are available with 2 different types of outer jackets. Choose the outer jackettheat\suits the che
ronment it will be exposeidioquestions regarding the chemical resistance please ¢ootRARIEEistributor

TableH: Chemicalesistanceof outer jackets

Application Catalog No. Type key (example)
Polyolefin outer jacket exposure to aqueous, inorganic chemicals é-CR 075801233 (PSBonly
07580123% (PSB
Fluoropolymer outer jacket exposure targanic chemicals é-CT 8;2282%1 E'\HA§BB))

07:581974% (HTSB)

Y Exampl e

ATrace heating systems foffl pooegpslsyapmpl octaeli ojnackeat t he C
ATracecheated hrmt meewertbet paeguanddelpRELH2D MppBABIS5 condi t i

| Determination of thequired trace heater length |

The total required trace heater length is determined by taking into account the trace heater lengthditovpanngsafomedhass,
pumps, flanges, pipe supports and connection kits.

nn PO

— O /___.___ﬂ
o Y
|

trace heater allowance for valves, allowance for allowance for

on piping pumps and flanges pipe supports connection kit

Step 6: Determine the required trace hsatgth for the piping:
The required trace heater length forcpipegponds to the pipe length.

Y Exampl e

5tmof pbmofhgtrace heater
Step 7: Determine the required allowance for connection Kits:
The required trace allowanoemhmection kits is 0.5 m for each kit.

Y Exampl e

AHeat iintg wiitritul poverendomrdedtiinen | laimp and

The tot al required all owance iIs calculated as foll ows:
tot al reqgu#+nroe.d oafl |coomanmeccet i on ki ts T 0.5
=270 .mb
=10Qm
01:58007N0012/ NoticeTechnical data subject to change without notice. Pagel5/ 4¢

05/2014¥HT432712 No claims fdamage arisifrgm alternations, ermrmisprints shall be allowed.



SENRCHITEWRVRIE I EEURESSIGCINEE Design Guide for Hazloc / Industrial

Step 8: Determine the required allowance for pumps, valves, flanges and pipe supports:
Determine the required allowangmsips, valves, flanges and pipe swsdogtshe following table:

Tablel: Allowance valuesnd pipe support intervals
Pipe diameter DN8 DN15 DN20 DN25 DN32 DN40 DN50 DN65 DN80 DN100 | DN150| DN200 | DN250| DN300
in DN/inch 1/4" 172" 3/4" 1" 11/4" 112" 2" 21/2" 3t 4" 6" 8" 10" 12"
A"owari'ﬁen:or pumps 1 5 2 2 21 | 23 | 23 | 24 | 24 | 24 | 26 3 35 4 4
Allowancdor valves
in'm 0.5 0.5 0.5 0.6 0.6 0.7 0.7 1 1 1.3 15 1.6 1.8 2
A"°""ar}f]é$ﬂa”ges 02 | 02 | 03| 03| 03| 03| 04 | 04 | 05| 07 | 09 | 1 12 | 12
A"°""a”°é‘i’r: PIPESUPROTS| 02 | 02 | 03 | 03 | 03 | 03 | 04 | 04 | 05 | 07 | 09 | 1 12 | 12
B 1 15 | 15 2 2 25 | 31 4 4 5 6 7 8 8
Y Exampl e
APi pe di ameter: DN25
Al pump
A2 valves
A6 fl anges
A2 Hpi pe supports
The tot al required all owance is calculated as foll ows:
tot al reqgu#+nroe.d aoafl |ppuwapnsc ei pump all owance value +
no. ofvalaveeasl | owance value +
no. of flanges 1+ flange all owance value
no of pipe suppvarntce Tvadiupe support allo

= P .nl + 2n T+ GBm 62403m
=12m3

N

Step9: Add all lengths / allowances together

Add the lengths for piping (as determined in step 6) and allowances (as determined in step 7 and stepdalregeihed toacbtain t

heater length.
Y Exampl e

Arequired tracesthegpd®er | ength for piping (
Arequlilrewarmces fdreptadnection kits (s
Arequired all owancébahgesptaapt2mispal supports (s

totaguired traceqheatedr tracgt Meater | ength for pi
=50n Hm +2m3
=6.3m

ping

| Determination of the required number of heating circuits

Step 10: Confirm the number of electrical circuits requirtbe fapplication:

Usinglable &n pagéd7, compare the required heater length and start up temperature to the available circuit breaker allowances

thenumber alectrical circuits that will be required
PSB trace heaters
Y Exam P | e brai::fisrfze g . Operating voltage: 230 Vac
. i 5PSB/PSB 15 8 PSB/PSB 26 10 PSB/PSB 33
At ot al requlieng®8nt:r ac 0°C 5 m 88 m m
Acircuit b2r3e0a kvearc v o | 164 15°C 9%3m 58m 4m
Asel ectedl10r 88 heat ?‘;Z 1’6’2’“ frm ;””
z . . +10 m m m
Acircuit br2e@aker amp| ,, sc P [ein]
< . < 1
Arequi uedt ema®RACat ur e 30°C 06 m 84m Zm
+10°C 162m 120m 98m
o 142m 95m
Tt 82m

all owable trace heamaxi méMngddA O o210 tAa bicd er oG Ict@ B r e a

=63m3cal coommardmegm all owabl e for 20
=lcircuit
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The followirnigbleshows the maximum circuit length for one continuous length of cable, not the sum of segments of cabléeldf feeding rr
segments from the single circuit breaker, please refer to BARTEC HELOC design software or contact BARBiteikéedimiagl support.
should be based on international electric codes or any other local or apjgkicehlg ciodgt breakers with type C tripping characteristics.

BARTEC

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

TableJ: Maimum heating circuit lengfbr circuit breakers with Type C tripping characteristics

PSB trace heaters

Circuit Startup Operating voltage: 23@c

breaker sizq temperaturg

3 PSE PSB 10 5 PSKE PSB15 8 PSB PSB 26 10 PSB PSB 33
+10°C 205 m 145 m 88 m 70m
16 A -15°C 139 m 93 m 58 m 49 m
-30°C 120 m 77m 45 m 43 m
+10°C 205 m 162 m 117 m 90 m
20A -15°C 186 m 125 m 75 m 64 m
-30°C 150 m 106 m 64 m 52m
+10°C 205 m 162 m 120 m 98 m
25A -15°C 190 m 142 m 95 m 80 m
-30°C 170 m 135 m 82 m 65 m
+10°C 205 m 162 m 126 m 108 m
32A -15°C 195 m 160 m 117 m 95 m
-30°C 195 m 160 m 100 m 82 m

MSB trace heaters

Circuit Startup

breaker sizq temperaturg Operating voltag@30vac

3 MSB MSB 10 5 MSB MSB 15 8 MSB MSB 25 10 MSB MSB 30 12MSB/ MSB 40
+10°C 200 m 165 m 120 m 85 m 70m
16 A -25°C 175 m 117 m 88 m 69 m 49 m
-50°C 165 m 110 m 80 m 65 m 45 m
+10°C 235 m 189 m 140 m 114 m 82m
20A -25°C 235 m 152 m 120 m 92 m 66 m
-50°C 225 m 144 m 114 m 86 m 62 m
+10°C 235 m 189 m 140 m 114 m 82m
32A -25°C 235 m 189 m 140 m 114 m 82m
-50°C 235m 189 m 136 m 110 m 78 m

HSB trace heaters

et S Operating/oltage: 23Wac

breaker siz¢ temperaturg

3 HSB HSB 10 5 HSB HSB 15 10 HSB HSB 30 15 HSB HSB 45 20 HSB HSB 60
+10°C 200 m 165 m 85 m 70m 50 m
16 A -25°C 175m 117 m 69 m 49 m 38 m
-60°C 165 m 110 m 65 m 45 m 35m
+10°C 235 m 189 m 114 m 82m 64 m
20A -25°C 235 m 152 m 92 m 66 m 52 m
-60°C 225 m 144 m 86 m 62 m 48 m
+10°C 235m 189 m 114 m 82m 64 m
25A -25°C 235 m 170 m 100 m 75 m 58 m
-60°C 230 m 160 m 92 m 70 m 52m
+10°C 235 m 189 m 114 m 82 m 64 m
32A -25°C 235 m 189 m 114 m 82m 64 m
-60°C 235 m 189 m 110 m 78 m 60 m

HTSB trace heaters

Circuit Startup

breaker sizq temperaturg OMpEEIG UEIEGE: 2Ban

5 HTSB HTSB 15 10 HTSBHTSB 30 15 HTSBHTSB 45 20 HTSBHTSB 60 25 HTSBHTSB 75
+10°C 126m 82m 62m 50m 42m
16 A 0°C 120m 78m 58m 46m 40m
20°C 108m 70m 52m 42m 36m
+10°C 154m 102m 78m 62m 52m
20A 0°C 150m 96m 74m 58m 48m
20°C 136m 88m 66m 52m 44m
+10°C 154m 108m 88m 76m 64m
25A 0°C 154m 108m 88m 72m 60m
20°C 154m 108m 82m 66m 54m
+10°C 172m 108m 88m 76m 82m
32A 0°C 172m 108m 88m 76m 78m
20°C 172m 108m 88m 76m 70m
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SENRCHITEWRVRIE I EEURESSIGCINEE Design Guide for Hazloc / Industrial

| Selection of the required components for power connection, contmmbmihuting, end termination etc.

A typical heating circuit withegglfating trace heaters consists of:

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

A Endtermination

Step 1. Determine the required trace heater power connection Kkit:
YExampl e
AFrom SHeptil@g circuit WBSBBD1 power connection kit =

Stepl2 Determine if control equipment is required:

BARTEC provides a varietgrdfol products, from simple mechanical thermostats to sophisticated digital controllers and control
ing systems designed specifically for use with our trace heating products. This section will help you sejattanttclpauifisthe
for your application.

General design considerations for temperature control:

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

A Adding control elements increases the installation and maintenance costsysfténe, heataigws tighter temperature control, ene
savings and more efficient use of plant maintenance pel

A The thermal environment of a trace heating system varies greatly, especially at valves, pipe supports,laighetieforieeat sinks.
seldom possible to achieve very tight temperature control.

A Thetemperatui@f a heat tracing system is based on ambient temperature and can vary by’@swhechtlas &jstem is uncon-
trolled. You can choose between 2 approaches foreeoyeraltu

Ambient sensing control:

ey A uses an ooff thermostat that senses ambient t¢
“7 Ambient temperature sens¢ perature
“mr A is more energy efficient thanegglfating control

because the heating circuit is energized only w
temperature drops below theobet

A is most suitable for freggtection applications
where multiple circuits can be controlled by a s
sensing point

A flow path considerations (flowing-thowing) are
not required with ambient control.

Ambient sensing contrg

Line sensing control:

{w A regulates the desired maintain temperatunénigy|
the heating circuit on if the pipe temperature fa
low the sgdoint and turning it off if it exceeds-th
point

A the most energificient method for controlling h
tracing is a lisensing thermostat, because a flg

o) pipe will typigatiot need any additional heat to
it at the proper temperature

A needs a separate circuit controlled byenbimg
thermostat for each flow path

A where a piping system has tees and therefore
flow paths, more than one thermostat may be
quied.

Line sensing control

Linesensing providetighter temperature control thambient sensingut flow paths may require additional controllers.
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BARTEC

Overview of control equipment:

DTW
L A Fixed set point mechanical thermostat with apit@
[} moF A 1P65in coated cast aluminium enclosure
A SPDT switch rated 480 Vac, 22 A
i 1)
BSTW II
ﬁ A Adjustable sebipt mechanical thermostat with
Mechanical thermostat:

-20 °Cto 50 °C or 0 °C to 190 °C range

A P65 rating in a GRP enclosure suitable for mounti
the pipe

A SPDTswitch, load path rated 400 Vac,16 A / 2304A/3

PBTW200GE

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

A IP 65 rating in a GRP enclosure suitable for mountir

A SPDT switch, load path rated/28®@5 A

DETWBOGCN

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

A IP 65 rating in a GRP enclosure suitable for mooit
the pipe or on adjacent structure

A RS485 communicatiomsrface, Modbus RTU

A SPDT switchtind230 Vac, 22 A/25 A/30 A @ 55 °C/50 °(

Electronic controllers

ESTMBO

A Continuous monitoring technology fabieaf faults
A Internal diagnostics and monitoring of the heat tracing
A Integral ground famttnitoring

A DPDT switch ratg@A

A RS485 communications interface, Niodbus
A Bluetooth communication

Recommendations for selecting the appropriate control equipment
Base your selection on the number and type of tracedetitagbe installed, the type of control you need, and the area classification.

TABLEK: Control Equipment Selection Recommendations

Heating circuit type Application Control options Suitable BARTEC control product Quantity required
Selfregulating heating circuits on piy Freeze protection Ambiensensing DTW (on panel) 1 per control pane
BSTW (off pipe , local only)

Temperature maintenance

tight temperature control Linesensing PBTW200E (on pipe, local only) 1 per circuit

DETWBOGCN (off pipe, local and remd

Selfregulating heating circuits on piy

Multipleelfregulating heating circuit( Freezegrotection or wide ba

for frost protection on tanks temperature control Ambiensensing DTW (on panel) 1 per control pane

BSTW (off tank, local only)
Pointsensing DETWBOGCN (offank local and remote| 1 per circuit
ESTMROE (local angmote indication)

Singleselfregulating heating circuit(§ Temperature maintenance
on temperature sensitive tanks tight temperature control

Y Exampl e

AThe application is temperature maintain for theapupe T o
only a few months every year eamat d hien ciucdtoimenm ovrand eammuwon

t2r O@DI equi pment = PBTW

appropriate con
ifhel BBEW t he powe-R OB okinte c(tfirooim eSitcd pp slulr)e it sh e

Not e: Si R2cO08D

01:58007N0012/ NoticeTechnical data subject to change without notice. Pagel9/ 4¢
05/2014¥HT432712 No claims fdamage arisifrgm alternations, ermrmisprints shall be allowed.



SENRCHITEWRVRIE I EEURESSIGCINEE Design Guide for Hazloc / Industrial

Step 13: Determine if monitoraggipment is required

Monitoring increases system reliability by detecting faults before they become a major problem. Considettre aiomitgy points
heating circuit monitoring:

A While you may select only one method of contrdtéaedasdting circuit, you can make use of various monitoring options. The L
monitoring increases overall system reliability because failures in the heating and power distribution sysfmsmatigesrpported t
sonnel.

A BARTEC recommends toyalwse, at a minimum, gréaumt monitoring. For the small additional cost, you get a monitoring systel
reliably reports physical damage to the trace heating system, which is a common failure mode.

A For sensitive applications, add end of linengevittoeither a high profile end seal or an end of line light. The end of line light gi\
most direct visual feedback on system performance.

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

;J .| A—o
= ImEEil
ONOEe _l_ °

AAAAAAAAAAAAJIII=£;

=3

Maintenancaccess through a high profile end seal

The high profile end seal is used to quickly locate the end of the heating circuit for troubleshootirte ate fiedhidnprneely to
locate the end of the circuit and for testing of voltage phesendeoéthe circuit.

!
ELS200
[of NoR N J
. (_ —-—_L— 4
(I - — B

Continuity monitoring using an end of line light

Continuity monitoring is used to verify that the trace heater circuit has voltage present at the termeratgsiuged. Mhanisod of line
light installexb part of the end seal. In addition to the visual feedback at the end of the trace heater circuit it prosidascessihitiginte

ELL-200
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