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PIPE HEAT LOSS CALCULATIONS

1. Basic Heat Loss: After determining the difference between the ambient 3. Calculate QF: Multiply the basic heat loss figure from Table 1 by the

and desired pipe maintenance temperature, Tm, use Table 1 to figure the adjustment factor from Table 2 to calculate the estimated heat loss, QF, I!‘:gg"'s':;'a TEMPERATURE DIFFERENCE BETWEEN PIPE & AMBIENT
basic heat loss for the pipe size and insulation thickness. in watts per foot of pipe length. In. (ID) 260°F
2. Insulation Adjustment: Using Table 2, find the type of insulation being 4. Correct for Indoor Location/ Wind Speed: If location is indoors, 2" INSULATION THICKNESS
used and its insulation factor. myltlply QF by 0.9. Table 1. is based on 10% safety factor aqd 20 mph e e s » v = e o o o0 e i e =2 58 63 72
wind speed; add 5% margin for each 5 mph over 20 mph wind speed o Wit | 1 15 19 25 04 07 24 20 45 53 59 65 71 8.1
i W/t 1.2 15 18 2.1 2.4 2.7 3.0 338 4.4 5.0 59 6.6 7.3 79 9.0
TABLE 1: Pipe Heat Loss QP in W/ft Based on Temperature Differential and Insulation Thickness 117 Wit 15 19 23 97 3.0 34 38 48 56 6.4 75 8.4 92 10.0 114
g W/t 1.7 2.2 26 3.0 34 3.9 43 5.4 6.3 7.2 8.5 95 104 | 114 | 129
Nominal TEMPERATURE DIFFERENCE BETWEEN PIPE & AMBIENT o Wit 19 24 29 34 38 43 48 6.0 71 8.1 95 106 | 116 | 127 | 144
Plﬁiﬁﬁe 2y Wit 2.2 28 33 3.9 4.4 5.0 55 6.9 8.1 9.2 109 | 121 133 | 145 | 164
4 Wit 26 33 40 46 53 59 6.6 8.3 9.7 11 | 131 | 145 | 160 | 174 | 197
1" INSULATION THICKNESS & | wit | 36 | 45 | 53 | 62 | 71 | 80 | 89 | 112 | 131 | 150 | 176 | 196 | 215 | 235 | 266
%’ wit | 14 18 21 25 28 32 35 4.2 5.1 59 6.6 77 8.5 92 | 100 8" Wit | 44 56 6.7 78 89 | 100 | 111 | 140 | 163 | 186 | 220 | 244 | 269 | 203 | 332
w Wit 16 20 24 28 32 36 4.0 4.8 5.9 6.7 76 8.8 9.7 | 106 | 114 10 wit | 53 6.7 8.0 93 | 106 | 120 | 133 | 168 | 196 | 223 | 263 | 203 | 322 | 351 | 398
v wit | 1.8 23 28 32 37 41 46 5.5 6.8 77 87 | 104 | M| 121 | 132 12" wit | 62 7.8 93 | 109 | 124 | 140 | 155 | 195 | 228 | 260 | 307 | 341 | 375 | 409 | 463
e Wit 24 3.1 37 43 49 5.5 6.1 7.3 9.0 102 | 115 | 134 | 148 [ 161 | 174 14 wit | 67 8.4 101 | 118 | 134 | 151 | 168 | 212 | 247 | 282 | 333 | 370 | 407 | 444 | 502
2 Wit 28 35 41 4.8 5.5 6.2 6.9 8.3 10.1 16 | 180 | 152 | 167 | 182 | 197 16” Wit 7.6 95 13 | 132 | 151 170 | 189 | 238 | 278 | 318 | 374 | 416 | 457 | 499 | 565
25" Wit 3.2 4.0 48 5.6 6.4 7.2 8.0 9.6 18 | 134 | 151 | 176 | 194 | 211 | 229 18 W/t 8.4 105 | 126 | 147 | 168 | 189 | 210 | 265 | 309 | 353 | 416 | 462 | 508 | 554 | 628
3 Wit 37 47 56 6.5 7.4 8.4 9.3 12 | 137 156 | 176 | 205 | 225 | 246 | 266 207 Wit 9.2 116 139 | 162 | 185 | 208 | 231 29.1 340 | 388 | 462 | 508 559 | 61.0 | 69.1
4 W/t 4.6 5.8 6.9 8.1 9.2 10.4 11.5 13.8 16.9 19.3 21.7 25.3 27.8 30.4 32.9 297 W/t 10.1 126 15.2 17.7 20.2 227 253 31.8 371 424 50.0 55.6 61.1 66.7 75.5
6” W/t 6.4 8.0 9.6 11.2 12.8 14.4 16.0 19.2 23.5 26.9 30.2 35.2 38.7 42.2 45.8 24" W/t 1.0 13.7 16.4 19.2 219 24.7 27.4 345 403 46.0 54.3 60.3 66.3 72.3 81.9
8’ Wit 8.1 10.1 12.1 141 | 162 | 182 | 202 | 242 | 207 | 339 | 382 | 444 | 489 | 533 | 57.8
3" INSULATION THICKNESS
107 Wit 9.9 124 | 148 | 173 | 198 | 222 | 247 | 296 | 363 | 415 | 467 | 543 | 598 | 652 | 706
12 | wat | 116 | 145 | 174 | 203 | 232 | 261 | 200 | 348 | 426 | 487 | 548 | 638 | 702 | 766 | 829 o w08 1.0 12 | 14 | 16 18 | 20 25 | 29 34 | 40 | 44 48 | 55 | 60
1 | wat | 126 | 158 | 190 | 221 | 253 | 284 | 316 | 379 | 465 | 531 | 597 | 695 | 765 | 834 | 904 A I O 11 13 15 [ 18 20 | 22 28 | 32 37 | 44 | 48 53 | 61 | 667
16 | wst | 143 | 179 | 215 | 251 | 287 | 323 | 359 | 430 | 527 | 602 | 678 | 789 | 868 | 946 | 1025 v wit | 1.0 13 15 18 2.0 2.3 2.5 3.2 3.7 4.2 5.0 5.5 6.1 6.9 75
1 | wAt | 160 | 201 | 241 | 281 | 321 | 361 | 401 | 481 | 589 | 674 | 758 | ss2 | 970 | 1059 | 1147 L A S B -
200 | wit | 177 | 222 | 266 | 310 | 354 | 309 | 443 | 532 | 651 | 744 | 837 | o975 | 1072 | 1170 | 1267 2 wi | 13 17 20 23 26 30 33 4.2 49 55 6.5 73 8.0 9.1 99
22 | wit | 194 | 243 | 201 | 340 | 388 | 437 | 485 | s82 | 713 | 815 | @17 | 1067 | 1174 | 1280 | 1387 S T O B S SRS A e e R S
24 | wit | 211 | 264 | 316 | 369 | 422 | 474 | 527 | e32 | 775 | 85 | 996 | 1159 | 1275 | 1391 | 1507 ¥ wit | 1.7 21 25 29 34 38 42 53 62 71 8.3 92 | 102 | 116 | 126
; 4 Wit 20 25 3.0 35 40 45 5.0 6.3 7.4 8.4 9.9 1.0 | 121 138 | 150
1.57INSULATION THICKNESS 6” writ 26 33 39 46 5.2 59 6.5 8.2 9.6 109 | 129 | 143 | 157 | 179 | 194
%’ Wit 11 14 1.7 2.0 2.2 25 2.8 35 4.1 47 55 6.2 6.8 7.4 8.0 8 Wit 3.2 40 48 56 6.4 7.2 8.0 101 | 118 | 134 | 158 | 176 | 194 | 221 | 239
%’ Wit 1.2 16 1.9 2.2 25 2.8 3.1 3.9 46 5.2 6.1 6.8 75 8.2 8.9 10” Wit 3.8 48 57 6.7 7.6 8.6 95 120 | 140 | 160 | 188 | 209 | 230 | 262 | 284
17 Wit 14 18 22 2.5 2.9 3.2 36 45 53 6.0 7.1 7.9 8.7 95 10.3 12 Wit 4.4 55 6.5 76 8.7 9.8 109 | 137 | 160 | 183 | 216 | 240 | 264 | 301 | 326
1% W/t 18 2.3 2.8 3.2 3.7 4.1 46 5.8 6.8 77 9.1 101 111 12.1 13.2 147 W/t 4.7 59 71 8.3 9.4 10.6 11.8 14.9 17.3 19.8 23.4 26.0 28.6 32.6 353
2 Wit 2.1 26 3.4 36 42 47 5.2 6.6 7.6 8.7 103 | 114 | 126 | 137 | 149 16” Wit 53 6.7 8.0 9.3 106 | 120 | 133 | 168 | 196 | 223 | 263 | 203 | 322 | 367 | 308
21 Wit 2.4 3.0 35 4.1 47 5.3 59 7.4 8.7 9.9 117 | 130 | 143 | 156 | 169 18 Wit 59 7.4 8.8 103 | 118 | 132 | 147 | 185 | 216 | 247 | 291 | 323 | 356 | 406 | 440
3 Wit 27 34 41 5.0 54 6.1 6.8 8.6 100 | 114 | 135 | 150 | 165 | 180 | 104 207 W/t 6.4 8.1 9.7 13 | 129 | 145 | 161 203 | 237 | 270 | 319 | 354 | 390 | 444 | 481
47 Wit 3.3 4.2 5.0 6.8 6.6 75 8.3 10.5 12.2 13.9 16.4 18.3 20.1 219 23.7 227 Wit 7.0 8.8 10.5 12.3 14.9 15.8 175 221 25.7 29.4 34.7 38.5 424 48.3 52.3
6” Wit 45 57 6.8 8.5 9.0 10.2 1.3 14.2 16.6 19.0 224 24.9 27.3 20.8 323 24” W/t 7.6 9.5 11.3 13.2 15.1 17.0 18.9 23.8 27.8 31.8 374 41.6 45.7 52.2 56.5
8’ Wit 56 7.4 8.5 103 | 113 | 127 | 141 178 | 207 | 237 | 279 | 310 | 341 | 372 | 403
107 Wit 6.8 8.0 103 | 120 | 137 | 154 | 171 215 | 251 287 | 339 | 376 | 414 | 451 | 489 TABLE 2: Insulation Adjustment Factors
127 Wit 8.0 100 | 120 | 140 | 160 | 180 | 200 | 252 | 204 | 336 | 396 | 440 | 484 | 528 | 572
147 Wit 8.7 109 | 130 | 152 | 174 | 195 | 217 | 273 | 319 | 365 | 430 | 477 | 525 | 573 | 621
PIPE INSULATION TYPE INSULATION FACTOR PIPE INSULATION TYPE INSULATION FACTOR
16 Wit 9.8 123 | 148 | 172 | 197 | 221 | 246 | 310 | 362 | 413 | 487 | 541 595 | 649 | 704
187 wiat | 110 | 137 | 164 | 192 | 219 | 247 | 275 | 345 | 403 | 460 | 543 | 603 | €63 | 723 | 784 Glass fiber (ASTM C547) 1.00 Foamed elastomer (ASTM C534) 1.16
20” wit | 124 15.1 181 | 211 | 242 | 272 | 302 | 381 | 444 | 507 | 598 | 664 | 731 | 797 | 864 Calcium silicate (ASTM C533) 1.48 Mineral fiber blanket (ASTM C553) 1.16
227 wit | 132 | 165 | 198 | 264 | 264 | 207 | 330 | 416 | 485 | 554 | 653 | 726 | 799 | 871 | 944 Cellular glass (ASTM C522) 1.48 Expanded perlite (ASTM C610) 1.90
o4 wit | 143 | 179 | 215 | 286 | 286 | 322 | 358 | 451 | 526 | 601 | 709 | 788 | 886 | 945 | 1024 Rigid cellular urethane (ASTM C591) 0.64

2 HEAT TRACE DESIGN GUIDE HEAT TRACE DESIGN GUIDE 3



CHROMALOX CABLE SELECTION

1. ELECT HEATING CABLE FAMILY: Based on the maximum maintenance temperature rating, maximum exposure temperature
rating, and area classification, select the heating cable family from Table 3. (See Chromalox Heat Trace Cable Product Information Sheets
for cable construction options, voltage ratings, and wattage outputs available.)

2. SELECT THERMAL OUTPUT RATING:
(A) For Metal Pipes — Use Figures 1, 2 or 4
(B) For Plastic Pipes — Use Figure 3 by finding the intersection of the calculated heat loss, QF, and pipe maintenance temperature, Tm.
Select the cable with a thermal output that equals or exceeds QF at Tm.

3. DETERMINE TOTAL CABLE LENGTH: In addition to pipe length, in-line components such as valves, flanges, and pipe
supports require additional heat tracing to maintain Tm. See Table 4. Calculate the total cable required by combining the pipe length
with additional lengths needed for all other components.

TABLE 3: Heating Cable Families

: : Maximum Approvals
Heating Cable Family Area Classification Pipe Material Maximum Maintenance Maintenance
Temperature Temperature
(Power Off)
Ordinary UL, CSA, FM GOST, Cenelec, CE, ATEX
SRL _ Class |, Div. 2, Gr. B, C, D CSA, FM, (Gr. A, CSA Only) | GOST, Cenelec, CE, ATEX
(Self-Regulating Plastic/Metal 150°F / 65°C 185°F / 85°C
Low Temperature) Class Il, Div. 2, E, F, G CSA, FM, (Gr. A, CSAOnly) | GOST, Cenelec, CE
Class Ill, Div. 2 FM Only GOST, Cenelec, CE, ATEX
Ordinary UL, CSA, FM GOST, Cenelec, CE, ATEX
SRM/E
(Self-Regulating Class |, Div. 2,A, B, C,D Metal Only 302°F / 150°C 420°F / 215°C CSA, FM, (Gr. A, CSA Only) | GOST, Cenelec, CE, ATEX
Medium Temperature)
Class I, Div. 2, Gr. F, G CSA Only GOST, Cenelec, CE
Ordinary
SRP Class |, Div. 2, Gr. B, C, D
(Self-Regulating Metal Only 225°F / 110°C 275 /135°C U oo P GOST, Genelec, CE, ATEX
. . ending Pending
Medium Temperature) Class Il, Div. 2, Gr. F, G
Class Il
Class |, Div. 1, Gr. B, C, D CSA, FM
HSRL
(H-Self-Regulating Class Il, Div. 1, Gr. E, F, G Plastic/Metal 150°F / 65°C 185°F / 85°C CSA, FM
Low Temperature)
Class Ill, Div. 1 CSA, FM
Class I, Div. 1, Gr. B, C, D CSA, FM
HSRM
(H-Self-Regulating Class I, Div. 1, Gr. E, F, G Metal Only 302°F / 150°C 420°F / 215°C CSA, FM
Medium Temperature)
Class Ill, Div. 1 CSA, FM
MW Ordinary UL, CSA
Metal Only Consult Factory 392°F / 200°C
(Constant Wattage) Hazardous Area, Consult Factory
Ordinary CSA, FM
M Class |, Div. 2, Gr. B, C, D CSA, FM
(Mineral Insulated) Metal Only Consult Factory 1,100°F / 595°C
Class Il, Div. 2, E, F, G CSA, FM
Class Il CSA, FM
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TABLE 4: Additional Cable Lengths Required for In-Line Components Based on Pipe IPS (Iron Pipe Size)

2" INSULATION THICKNESS
%" W/t 1.0 1.2 1.4 1.7 1.9 2.2 24 3.0 35 4.0 4.8 53 5.8 6.3 7.2
%" Wit 1.1 1.4 1.6 19 22 2.4 27 34 4.0 45 5.3 59 6.5 71 8.1
17 W/t 1.2 15 1.8 2.1 2.4 2.7 3.0 3.8 44 5.0 59 6.6 7.3 7,9 9.0
1% Wit 15 1.9 23 27 3.0 34 3.8 48 56 6.4 75 8.4 9.2 10.0 11.4
27 W/t 1.7 2.2 2.6 3.0 34 3.9 43 5.4 6.3 7.2 8.5 9.5 10.4 1.4 12.9
21" Wit 1.9 2.4 29 34 3.8 43 48 6.0 71 8.1 95 10.6 11.6 12.7 14.4
3” W/t 2.2 2.8 3.3 3.9 4.4 5.0 55 6.9 8.1 9.2 10.9 121 13.3 145 16.4
4 Wit 26 33 4.0 46 53 5.9 6.6 8.3 97 11.1 13.1 14.5 16.0 17.4 19.7
6” W/t 3.6 4.5 5.3 6.2 7.1 8.0 8.9 1.2 13.1 15.0 17.6 19.6 215 23.5 26.6
8 Wit 44 5.6 6.7 7.8 8.9 10.0 11.1 14.0 16.3 18.6 20 | 244 26.9 29.3 33.2
10” Wit 5.3 6.7 8.0 9.3 10.6 12.0 13.3 16.8 19.6 22.3 26.3 29.3 322 351 39.8
12" Wit 6.2 7.8 9.3 10.9 12.4 14.0 15.5 19.5 228 26.0 307 | 3441 375 409 | 463
14” Wit 6.7 8.4 101 11.8 134 15.1 16.8 21.2 24.7 28.2 B8 37.0 40.7 444 50.2
16” i 76 95 11.3 13.2 15.1 17.0 18.9 23.8 27.8 31.8 374 | 416 457 49.9 56.5
18” Wit 8.4 10.5 12.6 14.7 16.8 18.9 21.0 26.5 30.9 35.3 41.6 46.2 50.8 55.4 62.8
20" Wit 9.2 11.6 13.9 16.2 18.5 20.8 23.1 29.1 34.0 38.8 46.2 50.8 55.9 61.0 69.1
22" Wit 10.1 12.6 15.2 17.7 20.2 22.7 25.3 31.8 371 42.4 50.0 55.6 61.1 66.7 75.5
24" Wit 11.0 13.7 16.4 19.2 21.9 247 27.4 345 403 46.0 54.3 60.3 66.3 72.3 81.9
FIG. 1: SRL & HSRL — Thermal Qutput Ratings on Insulated Metal Pipe FIG. 2: SRM/E & HSRM — Thermal Output Ratings on Insulated Metal Pipe
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3: SRL & HSRL — Thermal Output Ratings on Plastic Pipe
w/ Aluminum Tape
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ELECTRIC HEAT TRACE
QUICK INSTALL GUIDE

Quick Install Guide is a specification tool only. Always refer to
proper installation instructions when installing heat trace cable.

METAL PIPE INSTALLATION

)
-
%
N

Ve
Q-;«

POWER
CONNECTIO

Thermal Top
Insulation 1

Jacket

Cable located at nominal
45° below horizontal

Weatherproof Control
Sensor

For multiple heaters
place control sensor 90°
- from nearest heater or
centered between
equally spaced heaters.

Cable located at nominal
45° below horizontal
centerline on either side.

BOX (UPC)

Metallic Pipe Fiberglass Tape FT-3

Self Regulating Heating Cable
e L ow Temperature SRL, HSRL, SRF
: e Medium Temperature SRM/E, SRP, HSRM

i

PLASTIC PIPE INSTALLATION

Plastic Pipe Aluminum Tape AL-1

Self Regulating Heating Cable
e L ow Temperature SRL, HSRL, SRF

Note: Aluminum tape must be used under/
over heating cable to spread heat transfer.

Fiberglass Tape FT-3

Installation Tips

e Temporary position cable on pipe and equipment to
ensure proper distribution

e | eave a loop of cable at heat sinks such as valves,
pipe supports, and flange sets. Use FT-3 fiberglass tape to
secure cable to pipe at 18 in. / 445 mm (nom) intervals
using recommended method.

e Always observe minimum bend radius.

Step 1 Step 2

Metallic Pipe

T

centerline.

Step 1

ABOVE INSULATION
CABLE END SEAL (UES)

= MULTIPLE ENTRY

(‘ CONNECTION (UMC)
\(

Metallic Pipe Fiberglass Tape FT-3

v
Support Shoe

Self Regulating Heating Cable
e | ow Temperature SRL, HSRL, SRF
e Medium Temperature SRM/E, SRP, HSRM

N

T

Insulation

PIPE STRAP

Caution Labels

Step 2

Self Regulating

Heating Cable

e | ow Temperature
SRL, HSRL, SRF

e Vedium Temperature
SRM/E, SRP, HSRM Metallic Pipe
N Weatherproof
Jacket
. Thermal Fiberglass
3n. / 75mm Insulation Tape FT-3

Pipe Support Typical

Ask about Chromalox Class 1 Division 1.
Cables & Accessories as well as a full
line of High-Temperature Cables.

FORTECHNICAL SUPPORT
CALL 888-996-9258.

Fiberglass Tape FT-3

Start tracing at the end of the pipe
and work your way back to spool.

6 HEAT TRACE DESIGN GUIDE

Leave a loop of cable at heat sinks such as valves, pipe supports and flange sets.
Use FT-3 fiberglass tape to secure cable to pipe at 18 in. / 455 mm intervals.

Copyright © 2024, Chromalox Inc. All rights reserved.
Chromalox and the Chromalox logo are trademarks of Chromalox, Inc.
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INSTALLATION TIPS

Do not twist buss wires together at end of circuit
e |nsulate all conductive parts
e Seal all electrical connections against moisture
o Seal ends of exposed cable during installation
¢ Do not expose cables to temperatures above
their maximum ratings
o |nstall cable with aluminum tape for use
on plastic pipes

e L ocate ambient temperature sensors in

coldest expected area
e Locate pipe temperature

o Use sufficient cable to trace additional

heat sinks
o |nstall cable so that valves can be
removed without removing cable

SRL CABLE

e 150°F / 65°C Maximum Maintenance
© 185°F / 85°C Maximum Exposure

® 310 10 W/ft/ 10 to 33 W/m

© 16 AWG with Optional TPE or Fluoropolymer Jacket

SRL CABLE
= © 302°F / 150°C Maximum Maintenance

e P

® 420°F / 215°C Maximum Exposure

® 510 20 W/ft/ 16 to 66 W/m
* 16 AWG with Optional Fluoropolymer Jacket

HEAT TRACE CONTROLS

IntelliTrace

® Up to 72 Loops at 0 A/circuit

® Full monitoring, powerful sensor
mapping, Modbus RS485 or Ethernet
communication & supervisory control

® Extremely intuitive programming via
large touch screen HMI, ordinary or
hazardous (Divisions 2) areas

& CHROMALOX

WeatherTrace

* Up to 40 loops

 Pre-wired and assembled
monitoring and distribution
(saves time on installation)

e Includes the sentinel
monitoring system

IMPORTANT SAFEGUARDS

Mechanical Inspections

e Inspect all insulation and weatherproofing
e |nspect all junction box, connection box, and sensor connections
o Verify all circuits have been properly grounded
o Verify all circuits are connected in proper panel locations
o Verify proper circuit breakers are in place
(always use 30 mA trip GFI-type breakers)
o Verify all circuit lengths are within manufacturer’s specified limits
o Verify all proper safety warnings are in place
o Verify all end seal, splice/tee locations are marked on lagging

Electrical Tests Tools Needed

* Insulation Resistance (Megger) ~ © Circuit Voltage
- Before tracing pipes e Wire Cutters/Strippers
- After installing terminations * Megger

e Phillips Head Screwdriver
e Standard Screwdriver

- Before insulating pipes
- After insulating pipes

- Before energizing system * Voltmeter
o Circuit Voltage o Utility Knife
o Initial Current © Hammer
- Note ambient temp /
pipe temp
o Stabilized Current
(15 minutes of operation)
- Note ambient temp /
pipe temp
o Always use ground fault circuit
breakers (30 mA trip level)
ITC Controller DTS-HAZ Digital ThermoStat
e 1 or 2 circuits, 40 A/circuit, SSR control 30 A/120 to 277 Vac, SSR control,
 Full monitoring, RS485 or Ethernet large LED display

© Programming w/ soft start, alarm
contact, Class 1, Division 2 & ATEX

e Applications: freeze protection
process temperature maintenance

communications up to 2 RTD inputs/
circuit, soft start, alarms

* Bright display & easy to program,
only 8x10x8 in. /203x254x203 mm,
Division 2 hazardous area

SCAN THE QR CODE TO EXPLORE OUR WORLDWIDE
LOCATIONS AND FIND YOUR LOCAL SPECIALIST:

www.chromalox.com | sales@chromalox.com




