Heating Cable Rev C1: 12th Edition

Any object that is hotter than its surroundings will lose that heat at a specific rate. This is known as heat loss. The
purpose of heat trace cable is to replace heat faster than it is lost. The information below will assist in determining the
amount of heat required for a specific application.

To determine the amount of power to maintain a specific pipe temperature the information below must first be
determined.

Heat Loss Factors:

e Diameter of pipe e Minimum possible ambient temperature
e Length of pipe e Insulation type
e Temperature to be maintained e Insulation thickness

NOTE: This is for temperature maintenance only. If it is necessary to raise the temperature of a pipe please consult your local distributor or
BriskHeat.

Example:

e Diameter of pipe: 2” e  Minimum possible ambient temperature: -20°F
e Length of pipe: 100’ e Insulation type: Cellular glass

e Temperature to be maintained: 50°F e Insulation thickness: 1”

After the information has been determined follow the steps below to determine the watts per foot needed for your
application. The example provided above will assist in following each step.

1. Determine the pipe temperature difference. This is known as the delta T (AT).

(Temperature to be maintained) - (Minimum ambient temperature) = AT.
Example: 50°F — (-20°F) = 70°F
2. Refer to Chart 1, Heat Loss Chart for Pipes, and determine the required watts per linear foot. This is done by
finding the intersection of the AT and the pipe diameter at the given insulation thickness.

Example: 2" pipe, 1” insulation, 70°F AT = 4.6 watts per foot.

NOTE: Because the AT of 70°F is not on the chart the next highest of 75°F must be used.
3. Using Chart 2, Insulation Factor, determine the insulation adjustment factor.

Example: 50°F maintenance temperature, Cellular glass insulation = 1.53
4. Determine the adjusted heat loss.

X =
(Watts per foot) X (Insulation adjustment factor) = Adjusted heat loss.
Example: 4.6 x 1.53 = 7.04

5. Select cable.

a) Select a cable with a watt per foot rating higher then the required wattage. If this option is chosen skip steps 6
and 7.

Example: 7.04 watts required, 8 watt or higher cable can be used.

NOTE: For best results on pipes larger than 4”, multiple straight runs or spiral wrapping should be used instead of
a single straight run.

b) Multiple straight runs of cable. If this option is chosen skip steps 6 and 7.
Example: 7.04 watts required, 2 straight runs of 4 watts cable can be used
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c) Spiral wrap lower wattage cable around the pipe.
Example: 4 watt cable can be wrapped with a 5” pitch (see step 6 & 7)

€

'/ /[

Spiral wrap

Pitch

6. If spiral wrapping is chosen; determine the required amount of cable per foot of pipe.

/ =
(Adjusted heat loss) / (Cable watts per foot) = Required cable per foot of pipe.
Example: 7.04 /4 =1.76

7. Using Chart 4, Wrap Factor (page 6-17), determine the required pitch (space between wraps).
Example: 2" pipe, 1.76 feet of cable per foot of pipe = 5” pitch
NOTE: Because the cable ratio of 1.76 is not on the chart the next highest of 1.93 must be used.
8. Determine the total amount of cable required for the pipe.
X =
(Length of pipe) X (Required cable per foot of pipe) = Cable required for pipe.
Example: 50’ x 1.93 = 96.5 feet of cable

9. Determine the heat loss for valves or pipe supports
a) Refer to Chart 3 and determine the valve multiplication factor.
X =
(Adjusted heat loss) X (Valve multiplication) = Heat loss for valves
Example: For 1 gate valve on 2" pipe, 1.76 x 1.92 = 3.38

10.Determine the additional cable required.
/ =
(Adjusted heat loss for valves) / (Cable watts per foot) = Cable required for valves.
Example: 3.38 / 4 = 0.845 additional feet of cable required.

11. Determine the total amount of cable required for the pipe and valves.

+ =
(Cable required for pipe) + (Cable required for valves) = Cable for pipes and valves
Example: 96.5 + 0.845 = 97.345

12.Round the total amount of cable required up to the nearest number divisible by the cable module length.
Example: 97.345 must be increased to 98 to be evenly divided by 2, 98 / 2 = 49 module lengths

13.Add a minimum of 1 extra module length for terminations, or two feet for Self-Regulating cable.
Example: 98 feet + 2 foot module length = 100 feet of cable required for proper installation.
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Chart 1: Heat Loss Chart for Pipes (watts per linear foot)

How to read this chart

1. Find the insulation thickness in the right column.

2. Find the specific pipe size at the top.

3. Find the AT in the left column.

4.  Find where these three values intersect in the body of the table,
this is the required watts per foot.

AT NPS Pipe Size INSUL.
.25 5 75 10 15 20 25 3 4 6 8 10 12 14 16 18 20 24 30 | THICK

25 06 07 08 10 12 15 17 20 24 33 42 5.2 6.0 6.6 75 8.4 9.2 11.0 13.6

50 12 15 17 20 25 30 34 40 49 69 87 10.6 12.4 13.5 15.3 17.1 18.9 225 28.0

75 18 23 26 30 39 46 53 62 7.6 106 133 16.3 19.1 20.8 23.6 26.3 29.1 34.7 43.0

100 25 3.2 3.6 4.2 53 6.3 7.2 84 104 144 182 222 26.0 28.4 32.2 36.0 39.8 47.3 58.7
125 3.2 4.0 4.6 5.3 6.8 8.0 9.3 108 133 185 233 28.5 333 36.4 41.2 46.0 50.9 60.6 75.1
150 3.9 5.0 5.7 6.5 8.4 9.8 114 133 16.3 227 286 35.0 40.9 44.6 50.6 56.5 62.5 74.4 92.2
175 4.7 5.9 6.8 7.8 10.0 11.7 136 158 194 270 342 41.7 48.8 53.3 60.4 67.5 74.6 88.7 110.0
200 55 6.9 7.9 9.1 11.7 137 159 185 227 316 399 48.7 57.0 62.2 70.5 78.8 87.1 103.7 128.5 1IN.
225 6.3 8.0 91 105 134 158 182 212 261 363 459 56.0 65.5 715 81.0 90.6 100.1 119.1 147.7
250 7.1 9.0 103 119 152 179 207 241 296 412 520 63.5 74.3 81.1 91.9 102.7 113.5 135.2 167.6
275 8.0 10.1 16 133 171 201 232 271 332 462 584 71.3 83.5 91.1 103.2 115.3 127.5 151.7 188.1
300 8.9 1.3 129 149 190 224 2568 301 370 515 650 79.4 92.9 101.3 114.8 128.4 141.9 168.9 209.4
325 98 125 142 164 210 247 286 333 408 568 718 87.7 102.6 111.9 126.9 141.8 156.7 186.5 231.3
350 108 137 156 180 231 271 313 365 448 624 788 96.2 112.6 122.9 139.3 155.7 172.0 204.8 253.9
375 118 150 171 197 252 296 342 399 489 681 86.1 105.1 123.0 134.2 152.0 169.9 187.8 2235 277.1
400 128 163 185 214 274 322 372 433 532 740 935 114.2 133.6 145.8 165.2 184.6 204.0 242.9 301.1

25 0.5 0.6 0.7 0.8 0.9 11 1.3 14 17 2.4 3.0 3.6 4.2 4.6 5.2 5.8 6.4 7.5 9.3
50 1.0 12 14 16 19 2.2 2.6 3.0 3.6 4.9 6.1 7.4 8.6 9.4 10.6 11.8 13.0 155 19.1
75 15 1.9 21 24 3.0 35 3.9 4.5 55 7.5 9.4 11.4 133 14.4 16.3 18.2 20.0 23.8 29.4
100 2.1 25 2.9 33 4.1 4.7 5.4 6.2 7.5 10.3 12.8 15.5 18.1 19.7 222 24.8 27.3 32.4 40.1
125 2.6 33 3.7 4.2 5.2 6.0 6.9 7.9 9.6 131 16.4 19.9 23.2 25.2 28.5 317 35.0 415 51.3

150 3.2 4.0 4.5 5.1 6.4 7.4 8.5 9.7 11.8 161 20.1 24.4 28.4 30.9 34.9 38.9 42.9 50.9 62.9
175 3.9 4.8 5.4 6.1 7.6 8.8 10.1 116 141 19.2 240 29.1 33.9 36.9 41.6 46.4 51.2 60.7 75.0
200 4.5 5.6 6.3 7.1 8.9 103 118 136 164 224 280 34.0 39.6 43.0 48.6 54.2 59.7 70.9 87.6
225 5.2 6.4 7.2 8.2 10.2 118 1385 156 189 258 322 39.0 45.4 49.4 55.8 62.2 68.6 814 100.6
250 5.9 7.2 8.1 9.3 116 134 153 17.7 214 292 365 44.3 515 56.1 63.3 70.6 77.8 92.3 114.1
275 6.6 8.1 91 104 130 151 172 198 240 328 410 49.7 57.8 62.9 711 79.2 87.3 103.6 128.0

1.5IN.

300 7.3 9.0 105 116 145 168 192 221 267 365 456 55.3 54.3 70.0 79.1 88.1 97.2 115.3 142.4
325 8.1 100 112 128 16.0 185 21.2 244 295 403 504 51.0 71.0 77.3 87.3 97.3 107.3 127.3 157.2
350 8.9 110 123 140 175 203 232 267 324 442 553 67.0 78.0 84.8 95.8 106.8 17.7 139.7 172.6
375 9.7 120 135 163 191 222 253 292 353 483 603 73.1 85.1 92.6 104.6 116.5 128.5 152.4 188.3
400 105 130 146 166 208 241 275 317 384 524 655 79.4 92.4 100.5 113.6 126.6 139.6 165.6 204.5
25 0.4 0.5 0.6 0.6 0.8 0.9 1.0 1.2 1.4 1.9 2.4 2.8 3.3 3.6 4.0 4.5 4.9 5.8 7.1
50 0.9 11 12 13 16 1.9 21 2.4 29 3.9 4.8 5.8 6.7 7.3 8.2 9.1 10.1 11.9 14.6
75 13 16 18 2.0 25 29 33 3.7 4.4 6.0 7.4 8.9 10.3 1.2 12.6 14.0 15.5 18.3 225

100 18 2.2 25 2.8 34 29 4.4 51 6.1 82 101 12.2 14.1 15.3 17.2 19.2 211 24.9 30.7
125 2.3 2.8 3.2 3.6 4.4 5.0 5.7 6.5 78 104 129 15.6 18.0 19.6 221 245 27.0 31.9 39.3
150 29 35 3.9 4.4 5.4 6.2 7.0 8.0 95 128 159 19.1 22.1 24.0 27.1 30.1 33.1 39.2 48.2
175 3.4 4.1 4.6 5.2 6.4 7.3 8.3 9.5 114 153 189 22.8 26.4 28.7 323 35.9 39.5 46.7 57.5
200 4.0 4.8 5.4 6.1 75 8.6 9.7 1.1 183 179 221 26.6 30.8 335 37.7 419 46.1 54.5 67.1 21N
225 4.6 5.6 6.2 7.0 8.6 9.9 1.2 127 152 205 254 30.6 35.4 385 43.3 48.1 53.0 62.6 77.1 ’
250 5.2 6.3 7.0 7.9 9.7 112 126 144 173 233 288 34.7 40.2 43.6 49.1 54.6 60.1 711 87.5
275 5.8 7.1 7.9 89 109 125 142 162 194 261 323 38.9 45.1 49.0 55.1 61.3 67.4 79.7 98.2
300 6.5 7.9 8.8 99 122 140 158 180 216 291 36.0 43.3 50.2 54.5 61.3 68.2 75.0 88.7 109.2
325 7.2 8.7 9.7 109 134 154 175 199 239 321 398 47.8 55.4 60.2 67.7 75.3 82.9 98.0 120.7
350 7.9 96 107 120 147 169 192 219 262 352 436 52.5 60.8 66.0 74.4 82.7 91.0 107.6 132.4
375 8.6 104 116 131 161 185 209 239 286 385 476 57.3 66.4 721 81.2 90.2 99.3 117.4 144.5
400 9.3 113 126 142 175 201 227 259 310 418 517 62.2 72.1 78.3 88.2 98.0 107.8 127.5 157.0

25 0.4 0.5 0.5 0.6 0.7 0.8 0.9 1.0 1.2 1.6 2.0 2.4 2.7 2.9 3.3 3.7 4.0 4.7 5.8
50 0.8 1.0 11 12 1.4 1.6 1.8 21 2.5 3.3 4.0 4.8 5.6 6.0 6.8 75 8.2 9.7 11.9
75 12 15 16 18 22 25 2.8 3.2 3.8 5.0 6.2 7.4 8.5 9.2 10.4 115 12.6 14.9 18.3

100 17 20 22 25 30 34 38 44 52 69 84 101 116 126 142 157 173 203 250
125 21 26 28 32 38 44 49 56 66 88 108 129 149 161 181 201 221 260 319
150 26 31 35 39 47 54 60 68 81 108 132 158 183 198 222 246 271 319 392
175 31 37 41 46 56 64 72 81 97 128 158 189 218 236 265 294 323 380 467
200 36 44 48 54 66 75 84 95 113 150 184 220 254 275 309 343 377 444 545
225 42 50 56 62 75 86 96 109 130 172 211 253 292 216 355 394 432 510 626 25N
250 47 57 63 70 85 97 109 124 147 195 240 287 331 358 402 446 490 578 709
275 53 64 71 79 96 109 123 139 165 219 269 322 371 402 452 501 550 649  79.6
300 59 74 79 88 107 121 136 155 183 244 299 358 413 447 502 557 612 721 885
325 65 78 87 97 118 134 151 171 202 269 330 395 456 494 555 615  67.6  79.6  97.7
30 72 86 95 106 129 147 165 187 222 295 363 434 500 542 609 675 741  87.4 1072
375 78 94 104 116 141 160 180 204 242 322 396 473 456 591 664 736  80.9 954  117.0
400 85 102 113 126 153 17.4 19.6 222 263 350 430 514 593 642 72 800 _ 87.8 1035  127.1

25 0.4 0.4 0.5 0.5 0.6 0.7 0.8 0.9 11 14 1.7 2.0 2.3 25 2.8 3.1 3.4 4.0 4.9
50 0.7 0.9 1.0 11 13 15 16 19 2.2 2.9 35 4.2 4.8 5.2 5.8 6.4 7.0 8.3 10.1
75 11 1.4 15 1.7 2.0 2.3 25 2.8 3.3 4.4 54 6.4 7.3 7.9 8.9 9.8 10.8 12.7 155
100 1.6 19 2.0 23 2.7 3.1 3.4 3.9 4.6 6.0 7.3 8.7 10.0 10.8 121 134 14.7 17.3 21.2

125 2.0 2.4 2.6 29 35 3.9 4.4 5.0 5.8 7.7 9.4 1.1 12.8 13.8 155 17.2 18.8 22.1 27.1
150 2.4 2.9 3.2 3.6 4.3 4.8 54 6.1 7.2 9.4 115 13.7 15.7 17.0 19.0 211 231 27.1 33.2
175 2.9 3.5 3.8 4.2 51 5.8 6.4 73 8.5 112 137 16.3 18.7 20.2 22.7 251 27.5 323 39.6
200 3.4 4.0 4.5 4.9 5.9 6.7 75 85 100 131 16.0 19.0 219 23.6 26.5 29.3 321 37.8 46.2 3IN.
225 3.9 4.6 5.1 5.7 6.8 7.7 8.6 9.7 115 150 184 21.8 25.1 27.1 30.4 33.6 36.9 43.4 53.1
250 4.4 5.3 5.8 6.4 7.7 8.8 9.8 110 180 171 208 24.8 28.5 30.8 345 38.1 41.8 49.2 60.2
275 5.0 5.9 6.5 7.2 8.7 9.8 110 124 146 191 234 27.8 319 345 38.7 42.8 46.9 55.2 67.5
300 55 6.6 7.2 8.0 9.7 109 122 138 162 213 26.0 30.9 355 38.4 43.0 47.6 52.2 61.4 75.1
325 6.1 7.3 8.0 89 107 121 1385 152 179 235 287 34.1 39.2 42.4 475 52.6 57.6 67.7 829
350 6.7 8.0 8.8 9.7 117 182 148 167 196 258 315 375 43.1 46.5 52.1 57.7 63.2 74.3 91.0
375 7.3 8.7 96 106 128 145 162 182 214 282 344 40.9 47.0 50.8 56.9 62.9 69.0 81.1 99.3
400 7.9 9.4 104 116 139 157 175 198 233 306 373 44.4 51.0 55.2 61.8 68.4 74.9 88.1 107.8

10% safety factor has been added for contingencies.
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Chart 2: Insulation Factor

How to read this chart

1. Find the specific insulation type at the right.

2. Find the specific temperature to be maintained or the next highest at the top.

3. Find where the insulation and the temperature intersect in the body of the table, this is the insulation factor.

Insulation Temperature to be Maintained (°F)

Material 50 100 150 200 250 300 400 500 600
Fiberglass 1 1 1 1 1 1 1 1 1
Cellular glass 1.53 1.50 1.48 1.44 1.42 1.40 1.36 1.34 1.32
Calcium silicate 1.47 1.47 1.45 1.44 1.41 1.39 1.34 1.32 1.30
Polyurethane 0.60 0.60 0.58 0.57 Temperature exceeds recommended limit.

NOTE: All insulation factors were determined based on leading insulation manufacturers specifications.

Chart 3: Heat Loss Multiplication Factors for Valves
How to read this chart

1. Find the specific valve type at the right.

2. Find the specific pipe size at the top.

3. Find where the valve type and the pipe size intersect in the body of the table, this is the heat loss multiplication
factor.

NPS Pipe Size 0.5 0.75 1 125 1.5 2 2.5 3 35 4 6 8 10 12 14 16 18 20 24
Gate Valve 052 078 1.00 133 170 192 200 240 262 292 384 466 551 6.25 7.07 791 884 957 11.09
Globe Valve 049 074 095 126 162 182 190 228 249 277 365 443 523 594 672 751 840 9.09 1054
Ball Valve 036 055 070 093 119 134 140 168 183 204 269 326 386 438 495 554 6.19 6.70 7.76
Butterfly Valve 031 047 060 080 1.02 115 120 144 157 175 230 280 331 375 424 475 530 5.74 6.65
Pipe Supports 026 039 050 0.67 085 096 1.00 120 131 146 192 233 276 3.13 354 396 442 4.79 5.55

Chart 4: Wrap Factor (Feet of Cable per Foot of Pipe)
How to read this chart

1. Find the specific pipe size at the top.
2. Follow that column down to the specific wattage required or the next highest.
3. Follow that row to the left most column, this is the required pitch.

Pitch NPS Pipe Size

inches 0.5 0.75 1 1.5 2 2.5 3 4 6 8 10 12 14 16 18 20 24 30
2 1.98 | 2.27 266 | 352 | 425 | 501 | 597 | 7.52 | 10.85 | 13.98 | 17.30 | 20.43 | 22.39 | 25.53 | 28.67 | 31.81 | 38.09 | 47.50
3 1.52 1.69 | 192 246 | 293 | 343 | 405 | 507 | 7.27 | 9.35 | 11.56 | 13.64 | 14.95 | 17.04 | 19.13 | 21.22 | 25.40 | 31.68
4 1.32 143 | 159 | 196 | 2.29 | 2.65 311 386 | 549 | 7.04 | 8.69 | 10.25 | 11.23 | 12.80 | 14.36 | 15.93 | 19.06 | 23.77
5 1.21 129 | 140 | 168 | 193 | 221 | 256 | 3.15 | 443 | 567 | 6.98 | 823 | 9.00 | 10.25 | 11.50 | 12.76 | 15.26 | 19.02
6 115 | 1.21 129 | 151 | 1.70 | 192 | 220 | 268 | 3.74 | 475 | 584 | 688 | 7.52 | 856 | 9.60 | 10.64 | 12.73 | 15.86
7 1.11 1.16 | 1.22 139 | 155 | 1.72 | 196 | 235 | 3.24 | 411 503 | 592 | 647 | 7.36 | 825 | 9.14 | 10.92 | 13.61
8 1.09 1.12 1.17 131 | 144 | 158 | 1.78 | 212 | 283 | 3.63 | 443 | 520 | 568 | 6.46 | 7.23 | 8.01 | 957 | 11.92
9 1.07 110 | 114 | 125 | 1.36 | 148 | 1.65 194 | 260 | 3.26 | 397 | 464 | 507 | 576 | 6.45 | 7.14 | 852 | 10.60

10 1.06 1.08 111 1.21 1.30 1.40 1.54 1.80 2.38 2.96 3.60 4.20 4.58 5.20 5.82 6.44 7.68 9.55
11 1.05 1.07 1.10 1.17 1.25 1.34 1.46 1.68 2.20 2.72 3.30 3.84 4.19 4.75 5.30 5.87 6.99 8.69

12 SR 1.06 1.08 1.15 1.21 1.29 1.40 1.60 2.06 2.53 3.05 3.55 3.86 4.37 4.88 5.39 6.42 7.98
14 SR SR 1.06 111 1.16 1.22 131 1.46 1.84 2.23 2.66 3.08 3.35 3.78 4.21 4.65 5.53 6.86
16 SR SR 1.05 1.09 1.13 1.17 1.24 1.37 1.68 2.01 2.38 2.74 2.97 3.34 3.72 4.10 4.86 6.02
18 SR SR SR 1.07 1.10 1.14 1.19 1.30 1.56 1.84 2.16 2.48 2.68 3.01 3.34 3.67 4.35 5.37
24 SR SR SR SR 1.06 1.08 111 1.18 1.35 1.53 1.75 1.97 2.12 2.35 2.59 2.83 3.33 4.08
30 SR SR SR SR SR 1.05 1.07 112 1.23 1.37 1.52 1.69 1.80 1.97 2.16 2.34 2.73 3.32
36 SR SR SR SR SR SR 1.05 1.08 117 1.26 1.39 151 1.60 1.73 1.88 2.03 2.34 2.82
42 SR SR SR SR SR SR SR 1.06 1.12 1.20 1.29 1.39 1.46 1.57 1.69 181 2.07 2.47
48 SR SR SR SR SR SR SR 1.05 1.10 1.16 1.23 131 1.37 1.46 1.56 1.66 1.88 2.22
60 SR SR SR SR SR SR SR SR 1.05 1.10 1.15 121 1.25 131 1.38 1.46 1.62 1.87
72 SR SR SR SR SR SR SR SR SR 1.07 1.11 1.15 1.18 1.23 1.28 1.33 1.46 1.66

SR = Straight Run
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