Armstrong ESTI MATING THE LCSS OF LIVE STEAM BY A FAILED TRAP

Although a steam trap rra3y fail wide epen, it still will not waste live steam 60 m nutes per
hour, 24 hours per day, 365 days per year:
1) It will still handle the condensate for which it was selected.

Allow for this by dividi ng the table values by at least 2 or 3.
If the safety factor used in selecting the trap is known, divide

by it.

2) It will pass steam only when the steam is turned on and then
somewhat proportional to the degree of opening the control
valve. Process equipnent trap [osses nust be adjusted by the
frequency of operation of the equipnment. Heating system trap
| osses nmust be adjusted for seasonal use.
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Exanple 1: Asteamtrap with a 3/16" orifice is draining a 70 psi steam which is used
year round. The ratio of capacity to load is 10:1.

120#/hbr. (from chart) x 0.9 (capacity:load) x 0.5 (bi-phase flow) x 24 hr./day 365 day/year = 473,000/year
473,000 x $5.00/1000#¢ =  $2,365 .appual L1oss
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Exanple 2: A heating and ventilating unit supplied with 15 psi steamhas a trap with a 3/4"
orifice which was selected using a 3:1 safety factor.
674#/hr (fram chart) x 2/3 (safety factor) x 1/2 (valve & coil pressure drop) x 1/2 (seasonal, nodulating) =x 0.5 x
24 x 365 = 328,000
328,1000 X $5.00/1000# = $1640 annual | oss
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Exanpl e 3: A process kettle uses 100 psi steam and has a trap with 5/16" orifice. The
steam pressure is steady. The safety factor is 4:1. The process is used
one eight hour shift each day.

4524/hr (from chart) x 3/4 (safety factor) x 1/3 (8 hour shift) x 1/2 (valve & coil pressure drop) x0.5 x 24 x
365 = 247,500#/hour
247,500 X $5.00/1000# = $1237  annual |oss
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77 STEAM LOSS THRU AN ORIFICE 77 .

STEAM PRESSURE~PSIG

SI1Z2E = 15 20 25 30 3 5 40 45 So
. 84 1 2 2 2 3 3 3 4
. 8363 2 3 3 3 4 4 S S
. 8625 4 S 6 7 7 8 9 10
. 8781 I 8 9 11 12 13’ 14 iS5
. 8938 10 12 14 iS5 17 19 21 22
.1015 12 14 16 18 20 22 24 26
. 1024 14 16 13 21 24 26 28 31
. 125 18 21 25 28 31 34 37 40
. 1406 23 27 31 35 39 43 47 51
. 1562 23 34 39 44 48 53 58 63
. 1875 42 49 56 63 70 77 84 91
. 2188 57 67 76 86 96 165 115 125
. 25 74 87 100 112 125 138 150 163
. 2812 94 118 126 142 158 174 190 206
3125 117 136 156 176 136 215 235 255
3438 141 165 189 213 237 261 283 308’
. 375 168 197 225 253 282 310 339 367
4375 22% 268 306 345 384 422 461 500
.S 293 350 400 451 501 552 602 653
. 5625 379 443 507 S71 635 639 762 826
. €25 468 547 626 705 734 863 941 1020
. 6875 567 662 757 853 948 1044 1133 1235
.75 674 788 902 1015 1123 1242 ¢+ 1356 1470
. 875 918 1073 1227 1382 1536 1631 1846 2000
1. @625 1354 1582 i81@ 2038 2266 2494 2722 2950
1 25 1874 2189 2565 2821 3136 3452 3767 4083
1. 625 3167 3701 4234 4767 5300 5834 6367 6300

* RAYAILABLE ORIFICES SIZES
ANSWERS ARE IN POUNDS PER HOUR, ROUNDED DOWN TO NEAREST WHOLE NUMBER

NAPIER’S FORMULA--CAREA OF ORIFICE)(PRESSURE-PSIAY / 70 » 3600 SEC ~» HOUR



- 'STEAM LOSS THRY AN ORIFICE “~

STEAM PRESSURE-PSIG

Sl ZE = 55 60 65 70 75 80 85 90

. 04 4 4 5 5 5 6 6 6

. @469 6 6 7 7 7 8 8 9

. B625 10 11 12 a3 14 14 15 16

. 0781 17 18 19 20 22 23 24 25

. 0938. 24 26 28 30 31 33 35 37

. 1015 29 31 33 35 37 39 41 43

. 1094 33 36 38 49 43 45 48 50

. 125 43 47 50 53 56 59 62 66

. 1406 55 59 63 67 71 75 79 83

. 1562 68 73 78 83 88 93 98 103
. 1875 98 106 113 120 127 134 141 148
. 2188 134 144 154 163 173 183 192 202
.25 175 188 201 213 226 239 251 264
. 2812 222 238 254 276 286 302 318 334
. 3125 274 294 314 334 353 373 393 412
. 3438 332 356 380 404 428 452 475 499
. 375 395 424 452 481 509 537 566 594
. 4375 538 577 616 654 693 732 770 809 —
.S 703 754 804 855 905 956 1006 1057
. 5625 890 954 1018 1082 1146 1210 1274 1338
. 625 1099 1178 1257 1336 1415 1494 1573 1651
. 6875 1330 1426 1521 1617 1712 1807 1903 1998
.75 1583 1697 1810 1924 2038 2151 2265 2378
. 875 2155 2310 2464 2619 2773 2928 3083 3237
1. 8625 3178 3406 3634 3862 4090 4318 4546 4774
. 25 4398 4714 5030 5345 5661 5976 6292 6607
1. 625 7434 7967 8500 9034 9567 18180 10633 11167

* AVAILABLE ORIFICES S| ZES

ANSWERS ARE | N POUNDS PER HOUR, ROUNDED DOWN TO NEAREST WHOLE NUMBER

NAFIER’S FORMULA-—-CARER OF ORIFICE><(PRESSURE-PSIR> / 70 * 3600 SEC ¢/ HOUR



77 STEAM LOSS THRURN ORI FICE ‘7

STEAM PRESSURE- PSI O

SIZE * 95 100 105 110 115 120 125 130
. 04 7 7 7 8 8 8 9 9
. 0469 9 10 1 0 11 11 11 12 12
. 0625 17 18 18 19 20 21 22 22
. 0781 27 28 29 30 31 33 34 35
.. 8938 38 40 42 44 46 - 47 49 51
. 1015 45 47 49 51 53 56 58 60
. 1094 53 55 57 60 62 65 67 69
. 125 69 72 7 5 78 81 85 88 91
. 1406 87 91 95 99 103 107 111 115
. 1562 108 113 117 122 127 132 137 ‘442
. 1875 155 162 169 177 184 191 198 205
. 2188 212 221 231 241 250 260 270 279
.25 276 289 302 314 327 340 352 3 6 5
. 2812 350 366 382 398 414 430 446 462
. 3125 432 452 472 491 511 531 551 570
. 3438 523 547 571 595 619 643 666 690
. 375 623 651 679 708 736 765 793 821
. 4375 848 886 925 964 1002 1041 1080 1118
.9 1107 1158 1208 1259 1309 1360 1410 1461
. 5625 1401 1465 1529 1593 1657 1721 1785 1849
. 625 1730 1809 1888 1967 2046 2125 2204 2283
. 6875 2094 2189 2285 2380 2476 2571 2667 2762
. 75 2492 2606 2719 2833 2946 3060 3174 3287
. 875 3392 3547 3701 3856 4010 4165 4320 4474
1. 0625 5002 5230 5458 5686 5914 6142 6370 6598
1. 25 6923 7238 7554 7870 8185 8501 8816 9132
1. 625 11760 12233 12767 13300 13833 14367 14900 15433

= AVAILABLE ORI FI CES SI ZES
RNSWERS ARE | N POUNDS PER HOUR, ROUNDED DOWN TO NERREST WHOLE NUMBER

NAPIER’'S FORMULA-—CARER OF ORIFICEJ>C(PRESSURE-PSIA)Y / 70 * 3600 SEC/ HOUR
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“¢ STEAM Loss THRU AN ORIFICE 7

STEAM PRESSURE-PSIG

SIZE * 135 140 145 150 155 160 165 170

. 04 9 9 10 10 10 11 11 11

. 0469 13 13 14 14 15 15 15 16

. 0625 23 24 25 25 26 27 28 29

. 0781 36 38 39 40 41 43 44 45

. 0938 53 54 56 58 60 62 63 65

. 1015 62 64 66 68 70 72 74 76

. 1094 72 74 77 79 82 84 86 89

. 125 94 97 100 103 107 110 113 116

. 1406 119 123 127 131 135 139 143 147

. 1562 147 152 157 162 167 172 177 182

. 1875 212 219 226 233 240 248 255 262

. 2188 289 299 308 318 328 337 347 357

. 25 377 390 403 415 428 441 453 466

. 2812 478 494 510 526 542 557 573 589

. 3125 590 610 629 649 669 689 708 728

. 3438 714 738 762 786 810 834 857 881

. 375 850 878 907 935 963 992 1020 1049 ~
. 4375 1157 1196 1234 1273 1311 1350 1389 1427
.5 1511 1562 1612 1663 1713 1764 1814 1865
. 5625 1913 1977 2041 2104 2168 2232 2296 2360
. 625 2361 2440 2519 2598 2677 2756 2835 2914
. 6875 2857 2953 3048 3144 3239 3335 3430 3526
.75 3401 3514 3628 3742 3855 3969 4082 4196
. 875 4629 4784 4938 5093 5247 5402 5557 S711
1. 0625 6826 7054 7282 7510 7738 7966 8194 8422
1. 25 9447 9763 10079 10394 10710 14825 11341 11656
1. 625 15966 16500 17033 17566 18100 18633 19166 19700

* AVAILABLE ORIFICES SIZES
ANSWERS ARE IN POUNDS PER HOUR, ROUNDED DOWN TO NEAREST WHOLE NUMBER

NAPIER’S FORMULA-—C(AREA OF ORIFICE)><{(PRESSURE-PSIA> / 70 »* 3600 SEC /7 HOUR



