





LOSS IN POUNDS PER SQUARE INCH PER 100 FEET OF NEW STEEL PIPE
BASED ON SPECIFIC GRAVITY 1.0

ENGINEERING DATA:  PIPE FRICTION — VISCOUS LIQUIDS

SiZE VISCOSITY — SAYBOLT SECONDS UNIVERSAL
GPM ‘
PIPE | 100 | 200 | 300 | 400 | 500 | 1000 | 1500 | 2000 | 2500 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 10,000 | 15,000
% 1110 23 [ 35 | 48 [ 60 [ 120 | 182 [ 240 | 300 | 365 | 475 | 600 | 720 | 840 | 960 | - - -
3| % | 37|77 |118]|158|195| 39 | 59 [ 78 | 96 | 117 | 160 | 195|237 | 273 | 312 | 351 | 390 585
1 {14 |30 {45 |60 |74 |15 | 23 | 30 |375 | 45 | 60 | 75 | 90 | 105 | 120 | 135 | 150 225
% | 62 | 13 | 20 |265 | 33 | 66 | 99 | 132 | 165 | 198 | 264 | 330 | 396 | 462 | 528 | 594 | 660 990
5|1 }|23|5 |74{100[125| 25 | 38 | 50 |625 | 74 | 100 | 125|150 | 175 | 200 | 225 | 250 375
1% 078 |17 |25 {33 |42 | 83 [125 (166 | 21 | 25 | 34 | 42 |50 | 58 | 66 | 75 83 125
1T % | 87 | 18 |275| 37 | 46 | 92 | 137 | 184 | 225 | 280 | 370 | 460 | 552 | 644 | 736 | 828 | 920 -
7| 1 | 33|69 {105] 14 |175 {355 | 53 | 71 | 89 | 106 | 142 | 178 | 213 | 249 | 284 | 320 | 355 533
1% | 11 |23 |85 |47 |58 |115[175 | 23 | 29 | 35 | 47 | 59 | 70 | 81 | 93 | 104 | 115 173
1 |50 | 10 | 15 | 20 | 25 | 51 | 76 | 102 | 128 | 153 | 204 | 255 | 306 | 357 | 408 | 459 | 510 765
10 | 1% | 16 |33 |50 | 67 |83 [167 | 25 [335| 42 | 50 | 68 | 84 [100 | 117 | 134 | 150 | 167 250
1% {084 |18 |27 |36 |45 | 90 [135| 18 | 23 | 27 | 36 | 45 |54 | 63 | 72 | 81 89 135
1 {110 15 | 22 | 30 |375 | 76 | 114 | 152 | 190 | 228 | 304 | 380 | 456 | 532 | 608 | 684 | 760 R
15 | 1% | 27 | 49 |76 |100|125 | 25 {375 | 50 | 63 | 75 | 100 | 125|150 | 175 | 200 | 225 | 250 375
1% | 12 |27 |40 |54 |68 |135| 20 | 27 | 34 | 41 | 54 | 68 [ 81 | 95 | 108 | 122 | 135 203
1 | 20 | 20 | 30 | 40 | 50 | 100 | 150 | 200 | 250 | 300 | 400 | 500 | 600 | 700 | 800 | 900 : -
20 | 1% | 23 |36 |54 |72 |90 | 18 |275 |36 | 46 | 54 | 72 | 90 [108 | 126 | 144 | 162 | 180 270
2 |064)|13 {20 |27 |33 |67 | 10 |135| 17 |20 |27 | 34 |41 | 47 | 55 | 60 67 100
1% | 35 | 45 | 67 | 90 |115 | 23 | 34 | 46 | 57 | 68 | 90 | 115|138 | 161 | 184 | 207 | 230 345
25 | 2 10|17 |25 |33 |42 | 84 [125|165|215 | 25 | 33 | 42 |51 | 59 | 68 | 76 84 126
2% {042 |08 |12 |16 |20 |40 [60 |80 | 10 |12 | 16 | 20 | 24 | 28 | 32 | 36 40 60
1% | 50 | 54 | 80 |11.0|135 | 27 | 41 | 54 | 69 | 81 | 108 | 135 162 | 189 | 216 | 243 | 270 405
30 | 2 |14 |20 |30 |40 |50 |10 | 15 | 20 | 25 |30 |40 | 50 (60 | 70 | 80 | 90 | 100 150
2% 1060 (095(15 |19 |24 |48 | 72 |98 | 12 [145| 19 | 24 | 29 | 34 | 38 | 43 48 72
1% | 90 | 9.0 |[11.0 |145 | 18 | 37 | 55 | 73 | 92 | 111 | 148 | 185 222 | 259 | 296 | 333 | 370 555
40 | 2 |26 |27 |39 (53|67 |135]| 20 | 27 | 34 | 40 | 54 | 68 (82 | 95 [108 | 122 | 135 203
2% |11 |13 |20 |26 |33 |65 | 97 | 13 | 165 | 19 |255| 32 | 38 | 45 | 52 | 59 65 98
VY 1% | 14.0 |14.0 |14.0 | 180 | 23 | 46 | 68 | 90 | 115 | 138 | 184 | 230 | 276 | 322 | 368 | 414 | 460 690
f 50 | 2 |38 |40 |50 |67 |84 | 17 |255| 34 | 43 | 51 | 68 | 85 [102 | 119 | 136 | 153 | 170 255
2% | 16 [ 1.7 |24 |32 |40 |80 | 12 | 16 | 20 | 24 | 32 | 40 | 48 | 56 | 64 | 72 80 120
2 | 53 |58 |59 |80 [100| 20 | 30 | 41 | 52 | 61 | 80 | 100 | 120 | 140 | 160 | 180 | 200 300
60 | 2% | 23 |24 [29 |38 |48 |96 |145|195| 24 |29 | 38 | 49 |58 | 67 | 77 | 86 9% 144
3 /08|08 {1217 |21 |41 |61 |83 | 10 |125|165|205(245| 28 | 33 | 37 41 62
2% | 29 |32 |34 |45 |57 | 11 | 17 | 23 | 28 | 34 | 44 | 55 | 66 | 77 | 8 | 99 | 110 165
70 | 3 |10 |11 {14 |19 |24 |48 |71 |97 | 12 |[145| 19 | 24 | 29 | 34 | 38 | 43 48 72
4 027|032 (048 065|080 | 16 | 24 |32 | 41| 49 |66 | 81|10 [112| 13 | 144 | 16 24
2% | 37 |43 |43 |52 |65 | 13 | 195 | 26 | 33 | 39 | 52 | 65 | 78 | 91 | 104 | 117 | 130 195
80 | 3 |13 |14 |17 |22 |28 |55 |82 |11 |135| 17 | 22 |275|33 |385| 44 | 50 55 83
4 036036 (054074092 |18 | 27 |37 | 47 |56 |75 | 93|115 (126 {144 | 162 | 18 27
2% | 55 | 6.7 | 6.7 | 6.7 | 8.0 | 165 | 245 (325 | 41 | 48 | 64 | 80 | 96 | 112 | 128 | 144 | 160 | 240
00| 3 |19 |22 |22 |28 |35 |68 | 10 | 14 | 17 | 21 |275| 34 | 41 | 48 | 54 | 61 68 102
4 [053|057 068|092 |12 | 23 |34 |45 |59 |70 |93 |115]| 14 (161 |185| 207 | 23 34

MULTIPLY VALUES IN THIS TABLE BY SPECIFIC GRAVITY OF LIQUID

Example — 30 GPM. - - Viscosity 1000 SSU.  Specific Gravity 0.90 - 200 Feet of 2" pipe = Loss = 10 x 0.90 x 2= 18 Lb./Sq. in.
Caution — Since viscosity increases greatly with a little reduction in temperature, it is wise to be liberal in estimating pipe friction.

IF VISCOSITY IS GIVEN IN CENTIPOISES: CONVERT TO SSU BY MULTIPLYING BY 4.6.
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ENGINEERING DATA: PIPE FRICTION — VISCOUS LIQUIDS |

LOSS IN POUNDS PER SQUARE INCH PER 100 FEET OF NEW STEEL PIPE
BASED ON SPECIFIC GRAVITY 1.0

SIZE VISCOSITY — SAYBOLT SECONDS UNIVERSAL
GPM
PIPE. | 50,000 | 25,000 | 30.000 | 40,000 | 50,000 | 60,000 | 70,000 | 80,000 | 90,000 | 100,000 | 125,000 | 150,000 | 175,000 | 200,000 | 500,000
2 20 | 25 [ 30 | 40| 50 | 60 | 70 80 90 | 100 125 150 175 200 500
3| 2% | 97 |121 | 146 | 194 | 243 | 291 | 340 | 388 | 437 | 485 | 607 | 728 | 848 | 97.0 243
3 4 5 6 8 10 | 12 14 16 18 20 25 30 35 40 100
2 33 | 42 | 50 |663| 83 | 995 | 116 | 133 | 150 | 166 208 249 290 332 829
51 2% | 162|203 | 243 | 324 | 405 | 486 | 56.7 | 64.8 | 729 | 81.1 101 122 142 162 405
3 | 68 | 85 | 102 | 136| 170 | 204 | 238 | 272 | 306 | 340 | 425 | 510 | 595 | 680 170
2 246 | 58 | 70 | 92 | 115 | 138 | 161 | 184 | 207 | 230 288 345 403 460 -
7| 2% | 203|254 | 305 | 406 | 50.8 | 60.9 | 71.0 | 81.2 | 91.3 | 102 127 152 178 203 507
3 | 95 | 119 | 143 [ 190 | 238 | 285 | 332 | 380 | 427 | 475 | 594 | 712 | 83.1 95.0 237
2% | 32 | 40 | 48 | 64 | 80 | 96 | 112 [, 128 | 144 | 160 200 240 280 320 800
10| 3 | 136|170 | 204 | 272 | 340 | 408 | 476 | 544 | 612 | 68 85 109 119 136 340
4 | 45 | 57 | 70 | 92 | 115 | 138 | 161 | 184 | 207 | 230 | 288 | 345 | 402 | 460 115
2% | 48 | 60 | 72 | 96 | 120 | 144 | 168 | 192 | 216 | 240 300 360 420 480 .
15| 3 20 | 25 | 30 | 40 | 50 | 60 | 70 80 90 | 100 125 150 175 200 500
4 | 67 | 86 | 105 | 137 | 170 | 204 | 238 | 272 | 306 | 340 | 425 | 51.0 | 59.5 68 170
3 | 270 | 337 | 405 | 540 | 675 | 810 | 945 | 108 | 122 | 135 169 202 236 270 675
20| 4 | 90 |115 | 140 | 183 | 230 | 276 | 322 | 368 | 414 | 460 | 575 | 690 | 805 | 920 230
6 | 1.8 |23 |27 | 36| 46 | 55 | 64 | 73 | 82 | 91 11.4 13.7 15.9 182 | 455
3 34 | 425 | 51 68 | 85 | 102 | 119 | 136 | 153 | 170 213 255 297 340 850
25 | 4 | 113|145 | 175 | 23 | 288 | 345 | 403 | 46.1 | 51.8 | 57.6 72 86.4 101 115 288
6 | 22 |28 | 33 |44 | 55 |66 | 7.7 | 88 | 99 | 11.0 13.8 16.5 19.3 22 55
3 20 | 50 | 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200 250 300 350 400 -
30| 4 |135] 17 | 21 o8 | 344 | 413 | 482 | 551 | 62 | 688 86 103 121 138 413
6 | 26 |33 | 39 | 52| 65 | 78 | 91 | 104 | 11.7 | 13.0 16.3 195 | 228 26 65
3 54 | 675 | 81 | 108 | 135 | 162 | 189 | 216 | 243 | 270 337 405 472 540 .
a0 | 4 18 | 23 | 28 | 37 | 46 | 552 | 644 | 736 | 828 | 92 155 138 161 184 460
6 | 35 |45 | 53 | 70 | 88 | 105 | 123 | 140 | 157 | 175 | 219 | 262 | 306 | 350 | 875
4 | 205| 29 | 35 | 46 | 575 | 69 | 805 | 92 | 104 | 115 144 173 201 230 575
50 | 6 | 44 | 56 | 66 | 88 | 110 [ 132 | 154 | 176 | 198 | 22 275 33 38.5 44 110
8 | 15|19 | 23 | 30| 37 | 45 | 53 | 60 | 68 | 75 9.4 11.3 13.1 150 | 375
4 27 | 34 | 42 | 548 | 685 | 822 | 959 | 110 | 123 | 137 171 206 240 274 685
60 | 6 | 53 | 67 | 80 | 106|133 | 160 | 186 | 21.3 | 239 | 266 | 332 | 399 | 465 | 532 133
8 | 18|23 | 28 | 36| 45 | 55 | 64 | 74 | 83 | 92 115 13.8 16.1 184 | 46.0
4 32 | 40 | 49 | 64 | 80 | 96 | 112 | 128 | 144 | 160 200 240 280 320 800
70| 6 | 61 |78 | 93 | 124 | 155 | 186 | 217 | 248 | 279 | 310 | 388 | 465 | 542 62 155
8 | 21 |27 | 32 | 42| 53 |64 | 74 | 85 | 95 | 106 133 15.9 186 | 212 53
6 | 70 | 90 | 10.7 | 142 | 178 | 213 | 249 | 284 | 319 | 355 | 444 -| 533 | 621 71 178
80 | 8 | 24 |30 | 36 |48 | 60 |72 | 84 | 96 | 108 | 12 15 18 21 24 60
10 | 09912 | 15 | 19| 24 | 30 | 35 | 40 | 45 | 50 6.3 75 8.8 10 25
6 | 70 | 99 | 118 | 158 | 197 | 237 | 276 | 31.6 | 355 | 395 | 494 | 593 | 69.1 79.0 197
90 | 8 | 27 |34 |41 | 54| 68 | 82 | 96 | 11.0 | 123 | 137 17.1 206 | 240 | 274 | 685
10 | 11 |14 |17 [ 22| 27 | 33 | 39 | 44 | 50 | 55 6.9 8.3 9.6 110 | 275
6 | 88 |110 | 132 | 176 | 220 | 264 | 30.8 | 352 | 396 | 44 55 66 77 88 220
100| 8 | 30 | 38 | 45 | 59| 75 [ 90 | 105 | 120 | 135 | 150 188 | 225 | 263 | 300 75
10 | 12 |15 | 18 | 24 | 30 | 37 | 42 | 48 | 54 | 60 75 9.0 10.5 12.0 30

MULTIPLY VALUES IN THIS TABLE BY SPECIFIC GRAVITY OF LIQUID

Example — 50 GPM. » Viscosity 100,000 SSU. = Specific Gravity 1.1 300 Feet of 6" pipe  Loss =22 x 1.1 x 3 =72.6 Lb./Sq. in.
Caution — Since viscosity increases greatly with a little reduction in temperature, it is wise to be liberal in estimating pipe friction.

IF VISCOSITY IS GIVEN IN CENTIPOISES: CONVERT TO SSU BY MULTIPLYING BY 4.6.
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