
FUEL GAS PIPING FUEL GAS PIPING 

TABL E 1215.2(27) TABLE 1215.2(28) 

SCHEDULE 40 METALLI C PIPE [NFPA 54:TABLE 6.3.1(d)]'" SEMI-RIGID COPPER TUBING [NFPA 54:TAB LE 6.3.1(e)]2 

GAS: UNDIL UTED PROPANE GAS: UNDI LUTED PROPANE -INLET PRESSURE: 11.0 In. w.c. INL ET PRESSURE : 10.0 ps i 

PRESSURE DROP : 0.5 In. w.c. PRESSURE DROP: 1.0 psi 

SPECIFIC GRAVITY : 1.50 SPECIFIC GRAVITY: 1.50 

INTENDE D USE: PIPE SIZING BETWEEN SINGLE OR SECON D STAGE (LOW PRESSURE) REGULATOR AND APPL IANCE INTENDED USE:TUBE SIZING BETWEEN FIRST STAGE (HIGH PRESSURE) REGULATOR AND SECOND STAGE (LC1N PRESSURE) REGULATOR 

PIPE SIZE (Inch) TUBE SIZE (Inch) 

NOMINAL ½I ¾ 1 1¼ 1½ 
2 T 2½ 3 4 K & L: ¼ % ½ 5/a 'I• 1 1¼ 1½ 2 

NOMINA L: INSIDE: 
ACR: % ,h ¾ i=-'/4 

11, 1¼ 1% 
ACTUAL: 0.622 0.824 1.049 1.380 1.610 2.067 2.469 3.068 4.026 .. 

OUTSIDE : 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 
LENGTH 

CAPACITY IN THOUSAN DS OF BTU PER HOUR 
INSIDE:

1 
.. 

(feet) 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 

10 291 608 1150 2350 3520 6790 10 800 19 100 39 000 LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR 

20 200 418 787 1620 2420 4660 7430 13 100 26 800 10 513 1060 2150 3760 5330 11 400 20 500 32 300 67 400 
30 160 336 632 1300 1940 3750 5970 10 600 21 500 20 352 727 1480 2580 3670 7830 14 100 22 200 46 300 
40 137 287 541 1110 1660 3210 5110 9030 18 400 30 283 584 1190 2080 2940 6290 11 300 17 900 37 200 
50 122 255 480 985 1480 2840 4530 8000 16 300 40 242 00 1020 1780 2520 5380 9690 15 300 31 800 .. 

28 200 60 110 231 434 892 1340 2570 4100 7250 14 800 50 215 443 901 1570 2230 4770 8590 13 500 
80 IO I 212 400 821 1230 2370 3770 6670 13 600 60 194 401 816 1430 2020 4320 7780 12 300 25 600 
100 94 197 372 763 1140 2200 3510 6210 12 700 70 179 369 751 1310 1860 3980 7160 11 300 23 500 
125 89 185 349 716 1070 2070 3290 5820 11 900 80 166 343 699 1220 1730 3700 6660 10 500 21 900 
150 84 175 330 677 1010 1950 3110 5500 11 200 90 156 322 655 1150 1630 3470 6250 9850 20 500 

>--

27601 
-+-

175 74 155 292 600 899 1730 4880 9950 100 147 304 619 1080 1540 3280 5900 9310 19 400 
200 67 140 265 543 814 1570 2500 4420 9010 125 131 270 549 959 1360 2910 5230 8250 17 200 
250 62 129 243 500 749 1440 2300 4060 8290 150 118 244 497 869 1230 2630 4740 7470 15 600 
300 58 120 227 465 697 1340 2140 3780 7710 175 109 225 457 799 1130 2420 4360 6880 14 300 
350 51 107 201 412 618 1190 1900 3350 6840 200 10 I 209 426 744 1060 2250 4060 6400 13 300 
400 46 97 182 373 560 1080 1720 3040 6190 250 90 185 377 659 935 2000 3600 5670 11 800 
450 42 89 167 344 515 991 1580 2790 5700 300 81 168 342 597 847 1810 3260 5140 10 700 
500 40 83 156 320 479 922 1470 2600 5300 350 75 155 314 549 779 1660 3000 4730 9840 
550 37 78 146 300 449 865 1380 2440 4970 400 70 144 292 511 725 1550 2790 4400 9160 
600 35 73 138 283 424 817 1300 2300 4700 450 65 135 274 480 680 1450 2620 4130 8590 

+ -1-

650 33 70 131 269 403 776 1240 2190 4460 500 62 127 259 453 643 1370 2470 3900 8120 
700 32 66 125 257 385 741 1180 2090 4260 550 59 121 246 430 610 1300 2350 3700 7710 
750 30 64 120 246 368 709 1130 2000 4080 600 56 115 235 410 582 1240 2240 3530 7350 
800 29 61 115 236 354 681 1090 1920 3920 650 54 111 225 393 558 1190 2140 3380 7040 
850 28 59 111 227 341 656 1050 1850 3770 700 51 106 216 378 536 1140 2060 3250 6770 

1790 
.. 

3640 6520 900 27 57 107 220 329 634 1010 750 50 102 208 364 516 1100 1980 3130 
950 26 55 104 213 319 613 978 1730 3530 800 48 99 201 351 498 1060 1920 3020 6290 
1000 25 53 100 206 309 595 948 1680 3420 850 46 96 195 340 482 1030 1850 2920 6090 
1100 25 52 97 200 300 578 921 1630 3320 900 45 93 189 330 468 1000 1800 2840 5910 
1200 24 50 95 195 292 562 895 1580 3230 950 44 90 183 320 454 970 1750 2750 5730 

1500 
.. 

3070 5580 1300 23 48 90 185 277 534 850 1000 42 88 178 311 442 944 1700 2680 
1400 22 46 86 176 264 509 811 1430 2930 

-1- -1-

1610 2540 5300 1100 40 83 169 296 420 896 
1500 21 44 82 169 253 487 777 1370 2800 1200 38 79 161 282 400 855 1540 2430 5050 
1600 20 42 79 162 243 468 746 1320 2690 1300 37 76 155 270 383 819 1470 2320 4840 
1700 19 40 76 156 234 451 719 1270 2590 1400 35 73 148 260 368 787 1420 2230 4650 
1800 19 39 74 151 226 436 694 1230 2500 1500 34 70 143 250 355 758 1360 2150 4480 
1900 18 38 71 146 219 422 672 I 190 2420 1600 33 68 138 241 343 732 1320 2080 4330 
2000 18 37 69 142 212 409 652 1150 2350 1700 32 66 134 234 331 708 1270 2010 4190 

For SI units: I inch = 25 mm, I foot = 304 .8 mm , 1000 Briti sh thermal units per hour = 0.293 kW , I inch water column = 0.249 kPa 1800 31 64 130 227 321 687 1240 1950 4060 
• Table entries are rounded to 3 significant digit s. 1900 30 62 126 220 312 667 1200 1890 3940 

2000 29 60 122 214 304 648 1170 1840 3830 

For SI units : I inch - 25 mm , l foot - 304.8 mm, 1000 Britis h thermal units per hour- 0.293 kW, I pound-forc e per square inch - 6.8947 kPa 

iotes: 

1 
Table capacitie s are based on Type K copper tubing inside diame ter (shown) , which has the smalle st inside diameter of the copper tubing product s. 

2 
Table entries are rounded to 3 signifi cant digits. 
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FUEL GAS PIPING FUEL GAS PIPING 

TABLE 1215.2(29) TABLE 1215.2(30) 

SEMI-RIGID COPPER TUB ING [NFPA 54:TABLE 6.3.1(f)] 2• 3 SEMI-RIGID COPPER TUBING [NFPA 54:TABLE 6.3.1(g)]2 

GAS: UNDILUTED PROPANE GAS : I UNDILUTED PROPANE 
t- t--

INLET PRESSURE: 11.0 In. w.c . INLET PRE SS URE : 2.0 psi 

PRE SSURE DROP: 0.5 In . w.c. PRESSU RE DROP: l 1.0 psi 

SPEC IAC GRAVITY: r 1.50 SPECIFIC GRAVITY : 1.50 

INTEND ED USE : TUBE SIZING BETWEEN SINGLE OR SECOND STAGE (LOW PRESSURE ) REGULATOR AND APPLIANCE INTENDED USE : TUBE SIZING BETWEEN 2 PSIG SERVICE AND LINE PRESSURE REGULATOR 

TUBE SIZE (Inch) TU BE SIZE (Inc h) 

K& L: ¼ ¾ ½ : J-¾ 1 w. 1½ 2 l K&L, 
¼ ¾ ½ o/a ¾ 1 1¼ 1½ 2 

NOMINAL : NOMINAL: 
ACR: 3/, 'h ¾ 7/4 1¼ 13/, ACR: ¾t ½ 

% 3/, ¼ 1¼ 1% 
t t- t- +-

OUTSIDE : 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 OUTSIDE: 0.375 0.500 0.625 0.750 0.875 1.125 1.375 1.625 2.125 

INSIDE:
1 

t t- t- +-
INSIDE:

1 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 0.305 0.402 0.527 0.652 0.745 0.995 1.245 1.481 1.959 

LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR 

10 45 93 188 329 467 997 1800 2830 5890 10 413 r 852 1730 3030 4300 9170 16 500 26 000 54 200 
20 31 64 129 226 321 685 1230 1950 4050 20 284 585 1190 2080 2950 6310 11 400 17 900 37 300 
30 25 51 104 182 258 550 991 1560 3250 30 228 470 956 1670 2370 5060 9120 14 400 29 900 
40 21 44 89 155 220 471 848 1340 2780 40 195 402 818 1430 2030 4330 7800 12 300 25 600 
50 19 39 79 138 195 417 752 1180 2470 50 173 356 725 1270 1800 3840 6920 10 900 22 700 

60 17 35 71 125 177 378 681 
+-

1070 2240 60 157 323 657 1150 1630 3480 6270 9880 20 600 
70 16 32 66 115 163 348 626 988 2060 70 144 297 605 1060 1500 3200 5760 9090 18 900 
80 15 30 61 107 152 324 583 919 1910 80 134 276 562 983 1390 2980 5360 450 17 600 
90 14 28 57 JOO 142 304 547 862 1800 90 126 259 528 922 1310 2790 5030 7930 16 500 
100 13 27 54 95 134 287 517 _j_ 814 1700 100 119 245 498 871 1240 2640 4750 7490 15 600 

125 11 24 48 84 119 254 458 722 1500 125 105 217 442 772 1100 2340 4210 6640 13 800 
150 10 21 44 76 108 230 415 654 1360 150 95 197 400 700 992 2120 3820 6020 12 500 
175 NA 20 40 70 99 212 382 602 1250 175 88 181 368 644 913 1950 3510 5540 11 500 
200 NA 18 37 65 92 197 355 560 1170 200 82 168 343 599 849 1810 3270 5150 10 700 
250 NA 16 33 58 82 175 315 496 1030 250 72 149 304 531 753 1610 2900 4560 9510 

300 NA 15 30 52 74 158 285 
+-

449 936 300 66 135 275 481 682 1460 2620 4140 8610 
350 NA 14 28 48 68 146 262 414 861 350 60 124 253 442 628 1340 2410 3800 7920 
400 NA 13 26 45 63 136 244 385 801 400 56 116 235 411 584 1250 2250 3540 7370 
450 NA 12 24 42 60 127 229 361 752 450 53 109 221 386 548 1170 2110 3320 6920 
500 NA II 23 40 56 120 216 341 710 500 50 103 209 365 517 1110 1990 3140 6530 

+-
550 NA II 22 38 53 114 205 324 674 550 47 97 198 346 491 1050 1890 2980 6210 
600 NA 10 21 36 51 109 196 309 643 600 45 93 189 330 469 1000 1800 2840 5920 
650 NA ':-.A 20 34 49 104 188 296 616 650 43 89 181 316 449 959 1730 2720 5670 
700 NA . A 19 33 47 100 180 284 592 700 41 86 174 304 431 921 1660 2620 5450 
750 NA , A 18 32 45 96 174 274 570 750 40 82 168 293 415 888 1600 2520 5250 

800 NA A 18 31 44 93 168 
+-

264 551 800 39 80 162 283 401 857 1540 2430 5070 
850 NA A 17 30 42 90 162 256 533 850 37 77 157 274 388 829 1490 2350 4900 
900 NA A 17 29 41 87 157 248 517 900 36 75 152 265 376 804 1450 2280 4750 
950 NA A 16 28 40 85 153 241 502 950 35 72 147 258 366 781 1410 2220 4620 
1000 NA A 16 27 39 83 149 234 488 1000 34 71 143 251 356 760 1370 2160 4490 

1100 NA A 
t 

15 
t-

26 37 
t-

78 141 
+-

223 464 1100 32 67 136 238 338 721 1300 2050 4270 
1200 NA A 14 25 35 75 135 212 442 1200 31 64 130 227 322 688 1240 1950 4070 
1300 NA A 14 24 34 72 129 203 423 1300 30 61 124 217 309 659 1190 1870 3900 
1400 NA A 13 23 32 69 124 195 407 1400 28 59 120 209 296 633 1140 1800 3740 
1500 NA A 13 22 31 66 119 188 392 1500 27 57 115 201 286 610 1100 1730 3610 

1600 NA A 12 21 30 64 115 182 378 1600 26 55 111 194 276 589 1060 1670 3480 
1700 NA A 12 20 29 62 112 176 366 1700 26 53 108 188 267 570 1030 1620 3370 
1800 NA A I l 20 28 60 108 170 355 1800 25 51 104 182 259 553 1000 1570 3270 
1900 NA A I 1 19 27 58 105 166 345 1900 24 50 101 177 251 537 966 1520 3170 
2000 NA A II 19 27 57 102 161 335 2000 23 48 99 172 244 522 940 1480 3090 

For SI units: I inch - 25 mm , I foot - 304 .8 mm , 1000 British thermal units per hour - 0.293 kW, 1 inch water column - 0.249 kPa For SI units: I inch - 25 mm , I foot - 304.8 mm, I 000 British therma l units per hour - 0.293 kW, I pound-for ce per square inch - 6.894 7 k.Pa 

Notes: otes: 
1 

Table capacities are based on Type K copper tubing inside diam eter (shown ), which has the sma llest inside diameter of the copper tubing produ cts. 1 
Table capacitie s are based on Type K coppe r tubing inside diameter (shown) , which has the sma llest inside diameter of the copper tubing products. 

2 Table entries are rounded to 3 significant digits. 2 
Table entries are rounded to 3 signifi cant digits. 

3 NA means a flow of less than 10 000 Btu/h (2.93 kW) . 
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FUEL GAS PIPING 

TABL E 1215.2(31) 

CORRUGATED STAINLES S STEEL TUBIN G (CSST) [NFPA 54:T AB LE 6.3.1(h)]1•2 

r 
GAS : I UNDILUTED PROPANE 

INLET PRESS URE: 11.0 In. w.c . 

PRESS URE DROP : 0.5 In. w.c . 

SPEC IFIC GRAVITY: f 1.so 

INTENDED USE: CSST SIZING BETWEE N SINGLE OR SECOND STAGE (LOW PRESSURE) REGULATOR AND APPLIA NCE SHUTOFF VALVE 

TUBE SIZE (EHD)3 

FLOW DESIGNATION : 13 15 18 19 23 25 30 31 37 39 46 48 60 62 

LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR 

5 72 99 181 211 355 426 744 863 1420 1638 2830 3270 5780 6550 
10 50 69 129 150 254 303 521 605 971 1179 1990 2320 4110 4640 
15 39 55 104 121 208 248 422 490 775 972 1620 1900 3370 3790 
20 34 49 91 106 183 216 365 425 661 847 1400 1650 2930 3290 
25 30 42 82 94 164 192 325 379 583 762 1250 1480 2630 2940 
30 28 39 74 87 151 177 297 344 528 698 1140 1350 2400 2680 
40 23 33 64 74 131 153 256 297 449 610 988 1170 2090 2330 
50 20 30 58 66 118 137 227 265 397 548 884 1050 1870 2080 

60 19 26 53 60 107 126 207 241 359 502 805 r 961 1710 1900 
70 17 25 49 57 99 117 191 222 330 466 745 890 1590 1760 
80 15 23 45 52 94 109 178 208 307 438 696 833 1490 1650 
90 15 22 44 50 90 102 169 197 286 414 656 787 1400 1550 

100 14 20 41 47 85 98 159 186 270 393 621 746 1330 1480 
150 11 15 31 36 66 75 123 143 217 324 506 611 1090 1210 
200 9 14 28 33 60 69 112 129 183 283 438 531 948 1050 
250 8 12 25 30 53 61 99 117 163 254 390 476 850 934 
300 8 I I 23 26 50 57 90 107 147 234 357 434 777 854 

For SI unit s: I foot = 304 8 mm. IOOO Bn 11sh thermal umb per hour - 0.293 kW, I inch water column - 0.249 kPa 

Notes: 
1 Table includes losses for four 90 degree ( 1.57 md) bends and two end fittings. Tubi ng ruru with larger numbers of bends, fittings , or both shall be increased by 

an equivalent length of tubing 10 the following equation. L - 1.3 n, where Lis additional length (ft) of tubing and n is the number of addi tional fittings, bends , 

or both . 
2 Table entrie s are round ed to 3 significant d1g1ts. 

3 EHD = Equivalent Hydraulic Diameter. which is a measure of the re lative hydraulic efficiency between different tubmg sizes. The greater the value of EHD, 

the greater the gas capa city of the tubing. 

2021 UNIFOR M PLUMBI NG CODE 213 

FUEL GAS PIPING 

TABLE 1215.2(32) 

CORRU GATED STAINLESS STEEL TUB ING (CSST) [NFPA 54: TABLE 6.3.1 (i)]1• 2• 3• 4 

l 
GAS: UNDILUTED PROPANE 

INLET PRESSURE: 2.0 psi 

PRESSURE DROP: 1.0 psi 

SPECIFIC GRAVITY: f 1.50 

INT ENDED USE: CSST SIZING BETWEEN 2 PSIG SERVICE AND LINE PRESSURE REGULATOR 

TUBE SIZE (EHD) 5 

FLOW DESIGNATION: 13 15 18 19 23 25 30 31 37 39 46 48 

LENGT H (feet) CAPACITY IN THOUSANDS OF BTU PER HOU R 

10 426 558 927 1110 1740 2170 4100 4720 7130 7958 15 200 16 800 
25 262 347 591 701 1120 1380 2560 2950 4560 5147 9550 10 700 
30 238 316 540 640 1030 1270 2330 2690 4180 4719 8710 9790 
40 203 271 469 554 896 1100 2010 2320 3630 4116 7530 8500 
50 181 243 420 496 806 986 1-¾90 2070 3260 3702 6730 7610 

75 147 196 3«!4 06 663 j8 09 1460ft 69oj 2680 3053 548<>l6 23o 
80 140 189 333 393 643 768 1410 1630 2590 2961 5300 6040 
100 124 169 298 350 578 703 1260 1450 2330 2662 4740 5410 
150 IOI 137 245 287 477 575 1020 1180 1910 2195 3860 4430 
200 86 118 213 248 415 501 880 1020 1660 1915 3340 3840 

250 77 105 191 222 373 448 785 910 1490 1722 2980 3440 
300 69 96 173 203 343 411 716 829 1360 1578 2720 3150 
400 60 82 151 175 298 355 616 716 1160 1376 2350 2730 
500 53 72 135 158 268 319 550 638 1030 1237 2100 2450 

For SI units : I foot - 304.8 mm, IO00 British them1al units per hour - 0.293 kW. I pound -force per square inch - 6.8947 kPa 

Notes: 

60 I 

29 400 
18 800 
17 200 
14 900 
13 400 

11 000 
10 600 
9530 
7810 
6780 

6080 
5560 
4830 
4330 

-i 

62 

34 200 
21 700 
19 800 
17 200 
15 400 

12 600 
12 200 
10 900 
8890 
7710 

6900 
6300 
5460 
4880 

1 Table does not inc lude effect of pressure drop across the line regu lator. \\, he re regu lator loss exceeds 0.5 psi (3.4 kPa) [based on 13 inch water column (3.2 

kPa) outlet pressure] , DO OT USE TH IS TABU :. Consult wilh regu lator manufacturer for pre:,,sure drops and capacity factor.;. Pressure drop s across a reg­

ulator are capabl e of varying with flow mte. 
2 

CAUTION : Capacities shown in table arc capable of exceeding the maximum capacity for a selected regulato r. Consult with regulat or or tubing manufact urer 

for guidance. 
3 Table includes losses for four 90 degree ( 1.57 rad) bends and two end fittings. Tubing run!> with larger numbers of bends, fillings, or bolh shall be increa sed by 

an equivalent length of tubing to the following equation: L - 1.3 n, where Lis additional length (ft) of tubing and n i:,, the number of additional fitting s, bends, 

or both. 
4 Table entrie s are rounded to 3 sign ificant digits. 

5 EHD = Equ ivalent Hydraulic Diam eter, which is a mea:,,ure of the relative hydmulic efficienq between different tub ing :,,izcs. The greater the value of EHD, 

the grea ter the gas capacity of the tubing. 
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FUEL GAS PIPING FUEL GAS PIPING 

TABLE 1215.2(33) TABLE 1215.2(34) 

CORRUGATED STAINLESS STEEL TUBING (CSST) [NFPA 54: TABLE 6.3.1 (j)] 1• 2, 3, 4 POLYETHYLENE PLASTIC PIPE [NFPA 54:TABLE 6.3.1(k)]* 

GAS: UNDILUTED PROPANE GAS: UNDILUTED PROPANE 

INLET PRESSURE: 5.0 psi INLET PRESSURE, 111.0 In. w.c. 

PRESSURE DROP: 3.5 psi PRESSURE DROP: 0.5 In. w.c. 

SPECIFIC GRAVITY: 1.50 SPECIFIC GRAVITY: 1.50 

TUBE SIZE (EHD)5 

I INTENDE D USE: PE PIPE SIZING BETWEEN INTEGRAL SECOND-STAGE REGULATOR AT TANK OR SECOND-STAGE 

FLOW DESIGNATION: 13 15 18 19 23 25 30 31 37 39 46 48 60 l 62 (LOW PRESSURE) REGULATOR AND BUILDING 

LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR PIPE SIZE (Inch) 

10 826 1070 1710 2060 3150 4000 7830 8950 13 100 14441 28 600 31 200 54 400 63 800 NOMINAL OD: ½+ 1/•+ 1+ 1¼ 1½ 2 3 4 .. t- .. 
25 509 664 1090 1310 2040 2550 4860 5600 8400 9339 18 000 19 900 34 700 40400 DESIGNATION: SOR 9.3 SOR 11 SOR 11 SOR 10 SOR 11 SOR 11 SOR 11 SOR 11 

30 461 603 999 1190 1870 2340 4430 5100 7680 8564 16 400 18 200 31 700 36 900 
.... T 1.943 T 2.864 T 3.682 ACTUAL ID: 0.660 0.860 1.077 1.328 1.554 

40 396 520 867 1030 1630 2030 3820 4400 6680 7469 14 200 15 800 27 600 32 000 LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR 
50 352 463 777 926 1460 1820 3410 3930 5990 6717 12 700 14 100 24 700 28 600 

10 340 680 1230 2130 3210 5770 16 000 30 900 
75 284 376 637 757 1210 1490 2770 3190 4920 5539 10 300 11 600 20 300 23 400 20 233 468 844 1460 2210 3970 11 000 21 200 
80 275 363 618 731 1170 1450 2680 3090 4770 5372 9990 11 200 19 600 22 700 30 187 375 677 1170 1770 3180 8810 17 000 
100 243 324 553 656 1050 1300 2390 2760 4280 4830 8930 10 000 17 600 20 300 40 160 321 580 1000 1520 27 0 7 40 14 600 
150 196 262 453 535 866 1060 1940 2240 3510 3983 7270 8210 14 400 16 600 50 142 285 514 890 1340 2420 6680 12 900 
200 169 226 393 464 755 923 1680 1930 3050 3474 6290 7130 12 500 14 400 60 129 258 466 807 1220 2190 6050 

t-

11 700 
250 150 202 352 415 679 828 1490 1730 2740 3124 5620 6390 11 200 12 900 70 ll 9 237 428 742 1120 2010 5570 10 800 
300 136 183 322 379 622 757 1360 1570 2510 2865 5120 5840 10 300 11 700 80 110 221 398 690 1040 1870 5180 10 000 
400 ll7 158 279 328 542 657 1170 1360 2180 2498 4430 5070 8920 10 200 90 103 207 374 648 978 1760 4860 9400 
500 104 140 251 294 488 589 1050 1210 1950 2247 3960 4540 8000 9110 100 98 196 353 612 924 1660 4590 8900 

125 87 173 313 542 819 1470 4070 
t-

7900 For SI un its : I foot = 304 8 mm. 1000 British thennal units per hour - 0.293 kW, 1 pound-force per square inch - 6.8947 kPa 

Notes: 150 78 157 284 491 742 1330 3690 7130 
1 Tab le does not include effect of pressure drop across the line regula tor. \\'11ere regulator loss exceeds 0.5 psi (3.4 kPa) [based on 13 inch wa ter column (3.2 175 72 145 261 452 683 1230 3390 6560 

kPa) outlet pressure], DO OT USE THIS TABLE. Consult with regulator manufacturer for pressure drops and capacity factors. Pressure drops across a reg- 200 67 135 243 420 635 1140 3160 6100 
ulator are capable of varymg ,, 1th now rate. 250 60 119 215 373 563 1010 2800 5410 

t-
2 CAUT ION: Capacities shown in table are capable of exceeding the maximum capacity for a selected regulator. Coni;ult with regulator or tubing manufacture r 300 54 108 195 338 510 916 2530 4900 

for guidance. 350 50 99 179 311 469 843 2330 4510 
3 Tab le includes losses for four 90 degree ( 1.57 rad) bends and two end fittings. Tubing runs with larger numbers of bends , fittings, or both shall be increased 400 46 92 167 289 436 784 2170 4190 

by an equivalent length of tubing to the followmg equation : L - 1.3 n, where L 1s additional length (fl) oftubmg and n 1s the munber of additional fittings, bends , 450 43 87 157 271 409 736 2040 3930 
or both. 500 41 82 148 256 387 695 1920 3720 

4 Tab le entries are round ed to 3 significant digits. For SI units: I inch = 25 mm , I foot - 304.8 mm. 1000 British thermal units per hour 0 293 kW. l inch water column 0.249 kPa 
5 EHD = Equivalen t Hydraulic Diameter. which is a measure of the relati,·e hydrnulic efficiency between dilTerent tubing sizes. The greater the value of EHD , • Tab le entries are rounded to 3 significant digits. 

the greater the gas cap acity of the tubing. 
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FUEL GAS PIPING FUEL GAS PIPING 

TABL E 1215.2(35) TABL E 1215.2(36) 

POLYETHYLE NE PLASTIC PIPE [NFPA 54:TABLE 6.3.1(1))* POLYETHYLENE PLASTIC TUBI NG [NFPA 54:TABLE 6.3.1(m)J2 

GAS: UNDILUTED PROPANE L GAS: UNDILUTED PROPANE 

INLET PRESSURE: 2.0 psi INLET PRESSURE: 11.0 In. w.c. 

PRESSURE DROP: 1.0 ps i PRESSURE DROP: 0.5 In. w.c. 

SPECIFIC GRAVITY: 1.50 SPECIFlC GRAVITY: 1.50 

INTENDE D USE: PE PIPE SIZING BETW EEN 2 PSI SERVICE REGULATOR AND LINE PRESSURE REGULATOR 

I 
INTE NDED USE: SIZING BETWEEN INTEGRAL 

2-STAGE REGULATOR AT TANK OR SECOND-STAGE 
PIPE SIZE (Inc h) 

(LOW-PRESSURE REGULATOR) AND THE BUILDING 

NOMINAL OD: ½+ ¾+ 1+ 1¼ 1½ 2 3 4 
PLASTIC TUBING SIZE (CTS)

1 
(Inch) 

DESIGNATION : SOR 9.3 SOR 11 SOR 11 SOR 10 SOR 11 SOR 11 SOR 11 SOR 11 
NOMINAL OD: ½ 1 

ACTUAL ID: o.660 o.860 1.on 1.328 1.554 1.943 2.864 3.682 
DESIGNATION: SDR7 SOR 11 

LENGTH (feet) CAPACITY IN THOUSANDS OF BTU PER HOUR .. + 

10 3130 6260 11 300 19 600 29 500 53 100 147 000 284 000 
ACTUAL ID: 0.445 0.927 

20 2150 4300 7760 13 400 20 300 36 500 IOI 000 195 000 
LENGTH (feet) CAPACITY IN THOUSA NDS OF BTU PER HOUR 

30 1730 3450 6230 10 800 16 300 29 300 81 100 157 000 10 121 828 

40 1480 2960 5330 9240 14 000 25 100 69400 134 100 20 83 569 

50 1310 2620 4730 8190 12 400 22 200 61 500 119 000 30 67 457 

60 1190 2370 4280 7420 11 200 20 100 55 700 108 000 
40 57 391 

70 1090 2180 3940 6830 10 300 18 500 51 300 99 100 
so SI 347 

80 1010 2030 3670 6350 9590 17 200 47 700 92 200 
60 46 314 
70 42 289 

90 952 1910 3440 5960 9000 16 200 44 700 86 500 80 39 269 
100 899 1800 3250 5630 8500 15 300 42 300 81 700 90 37 252 
125 797 1600 2880 4990 7530 13 500 37 500 72400 100 35 238 
150 722 1450 2610 4520 6830 12 300 33 900 65 600 125 31 211 
175 664 1330 2400 4160 6280 11 300 31 200 60 300 150 28 191 
200 618 1240 2230 3870 5840 10 500 29 000 56 100 175 26 176 
250 548 1100 1980 3430 5180 9300 25 700 49 800 200 24 164 
300 496 994 1790 3110 4690 8430 23 300 45 100 225 22 154 
350 457 914 1650 2860 4320 7760 21 500 41 500 250 21 145 
400 425 851 1530 2660 4020 7220 12 000 38 600 275 20 138 
450 399 798 1440 2500 3770 6770 18 700 36 200 300 19 132 

500 377 754 1360 2360 3560 6390 17 700 34 200 350 18 121 
550 358 716 1290 2240 3380 6070 16 800 32 500 400 16 113 

600 341 683 1230 2140 3220 5790 16 000 31 000 450 15 106 

650 327 654 1180 2040 3090 5550 15 400 29 700 500 15 100 

700 314 628 1130 1960 2970 5330 14 700 28 500 For SI units : I inch - 25 mm . I foot - 304.8 mm. I 000 British thennal units per 

750 302 605 1090 1890 2860 5140 14 200 27 500 hour - 0.293 kW, I inch water column - 0.249 kPa 

800 292 585 1050 1830 2760 4960 13 700 26 500 '.'lotes: 

850 283 566 1020 1770 2670 4800 13 300 25 700 
1 

CTS = Copper tube size. 

900 274 549 990 1710 2590 4650 12 900 24 900 
2 Table entries are rounded to 3 significant digits. 

950 266 533 961 1670 2520 4520 12 500 24 200 

1000 259 518 935 1620 2450 4400 12 200 23 500 
1100 246 492 888 1540 2320 4170 11 500 22 300 
1200 234 470 847 1470 2220 3980 11 000 21 300 
1300 225 450 811 1410 2120 3810 10 600 20400 

1400 216 432 779 1350 2040 3660 10 100 19 600 
1500 208 416 751 1300 1960 3530 9760 18 900 

1600 201 402 725 1260 1900 3410 9430 18 200 
1700 194 389 702 1220 1840 3300 9130 17 600 

1800 188 377 680 1180 1780 3200 8850 17 100 

1900 183 366 661 1140 1730 3110 8590 16 600 

2000 178 356 643 1110 1680 3020 8360 16 200 

For Sf units: I inch = 25 mm , I foot = 304.8 mm , 1000 Briti sh thermal units per hour "' 0.293 kW , I pound-fo rce per square inch "' 6.8947 kPa 

• Table entries are rounded to 3 significant digits. 
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CHAPTER13 
HEALTH CARE FACILITIES AND MEDICAL GAS AND MEDICAL VACUUM SYSTEMS 

Part I - General Requirements. 

I 1301.0 General Requirements. 

1301.1 Applicability. This chapter applies to the special fix­

tures and sys tems in health care facilities; the special plumb­

ing requirements for such facilities; and the installation , 

testing , and verification of Categories 1, 2, and 3 medical gas 

and med ical vacuum piping systems , except as otherwise 

indicated in this chapter , from the ce ntral supply system to 

the stat ion outlets or inlet s in hospitals , clinics , and other 

health care facilitie s. Other plumbing in such faci lities shall 

comply with other applicable sec tions of this code . For Cat­

egory 3 medical gas systems, only oxygen and nitrous oxide 

shall be used. 

1301.2 Where Not Applicable. This chapter docs not apply 

to the following except as otherwise addressed in this chapter: 

( l) Cylinder and container management. storage, and reserve 

requirements 

(2) Bull< supp ly sys tems 

(3) Electrical conn ections and requirements 

(4) Motor requirements and contro ls 

(5) Syste ms having nonstandard operating pressures 

(6) Waste anestheti c gas disposa l (WAGD) syste ms 

(7) Surface-mounte d medical gas rail syste ms 

(8) Breathing air replenishment (BAR) systems 

(9) Portable compr essed gas systems 

( 10) Medical suppo rt gas systems 

( 11) Gas-powered device sup ply systems 

(12) Scave nging systems 

1301.3 Conflict of Requirements. The requirements of 

th is cha pter shall not be interpreted to conflic t wi th the 

requirements of NFPA 99. For requirement s of portions of 

medical gas and vacuum syste ms not addressed in this chap­

ter or medical gas and vacuum systems beyond the sco pe of 

this chapter refer to NFPA 99. 

)) 1301.4 Where Required. Construct ion and equipment 

requirements sha ll be applied only to new construc tion and 

I 
new equ ipment , except as modified in individual sections of 

thi s chapter. [ FPA 99 : l.3.2] 

)) 1301.5 Existing Systems. Only the altered , renovated, or 

modernized portion of an ex isting system or individual com­

ponent sha ll be required to meet the installation and equip ­

ment requirements stated in thi s code. If the alteration , 

I renovation , or modernization adversely impact s the existing 

performance requiremen ts of a sys tem or com ponent, addi ­

tional upgrading shall be requi red. An exist ing system that is 

not in str ict compl iance with the prov isions of th is code shall 

be permitted to be conti nued in use, unless the Authority Hav­

ing Juri sdictio n has determined that such use constitutes a dis­

tinct hazard to life. [NFPA 99 : 1.3.2. L - 1.3.2.3] 
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1302.0 Design Requirements. 

1302.1 Risk Categories. Activitie s, systems, or equ ipment I 
shall be designed to meet Category 1 through Category 4 

requireme nts, as detaile d in this chapte r. [NFPA 99:4.1] I 
1302.1.1 Processes and Operations. The health 

ca re facil ity's govern ing body shall estab lish the 

proce sses and operations that are planned for the hea lth 

care facility . [NFPA 99:4.2 . 1] 

1302.1.1.1 Risk Categories. The governing body 

shall con duct risk assessme nts and shall determine 

risk catego ries based on the character of the 

processes and opera tions cond ucted in the hea lth 

care facility. [NFPA 99:4.2.1.1] 

1302.1.2 Risk Assessm ent. Risk categor ies shall be 1<< 
classified by the health care fac ility's govern ing body by 

following and docum enti ng a defined risk assessment 

procedure. [ FPA 99:4.2. 2] 

1302.1.2.1 Docume nts to the Authority Hav­

ing Jurisdiction. Where required by the Author ­

ity Having Juri sdictio n (AH J), the risk assessment 

shall be provided to the AHJ for review based on the 

character of the proces ses and operatio ns conducted 

in the health care facil ity. [NFPA 99:4 .2.2.1] 

1302.1.3 Documented Risk Assessment. A docu - (( 

mcntcd risk assessment sh all not be required where Cat-1 
egory l is selected. [t\F PA 99:4.2.3 ] 

1302.2 Patient Care Spaces. The health ca re facility ' s I 
governing body or its dcsigncc shall es tab lish the following 

areas in accordance with the type of patient care anticipated 

(see definition of patient care space in Chapter 2): I 
(I) Category 1 spaces 

(2) Category 2 spaces 

(3) Category 3 spaces 

(4) Category 4 spaces [NFPA 99 : 1.3.4. L] 

1302.3 Anesthesia. It shall be the res pons ibili ty of the 

health care facility's governi ng body to designate anesthetiz- I 
ing locations . [NFPA 99: 1.3.4.2] 

1302.4 Wet Procedure Locations. It shall be the respon ­

sibility of the health care facil ity's governing body to desig- I 
nate wet procedure locations. [NFPA 99: 1.3 .4.3] 

1303.0 Health Care Facilities. 

1303.1 Drinking Fountain Control Valves. Dr inki ng 

fountain contro l valves shall be flush-mounted or fully 

recesse d where installed in corridor s or other areas where 

patient s are transported on a gurney , bed, or whee lchair. 

1303.2 Psychiatric Patient Rooms. Piping and drain 

traps in psychia tric patient rooms sha ll be concealed. Fixtur es 

and fitting s shall be resista nt to vandal ism. 
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1303.3 Locations for Ice Storage. Ice maker s or ice stor­

age containe rs sha ll be located in nursing statio ns or simi larly 

superv ised areas to minimize potential contamination . 

1303.4 Sterilizers and Bedpan Steamers. Steri lize rs 

and bedpan steame rs sha ll be installed in accordance with the 

manufacturer 's installation instruction s and comp ly w ith Sec­

tion 1303.4.1 and Section 1303.4.2. 

1303.4.1 Drainage Connections. Ste rili zers and 

bedpan steamer s sha ll be con nected to the sanitary 

drainage system through an air gap in accor dance with 

Section 801.2 . The size of indirect waste piping shall be 

not less than the size of the drain connectio n on the fix­

ture. Each suc h indirect waste pipe shall not exceed 15 

feet ( 4572 mm) in length and shall be separately piped to 

a receptor. Such receptors shall be loca ted in the same 

room as the equ ipment serve d . Except for bedpan steam­

ers, such indirect waste pipe s shall not require trap s. A 

trap having a sea l of not less than 3 inches (76 mm) shall 

be provided in the indi rect waste pipe for a bedpan 

steamer. 

1303.4.2 Vapor Vents and Stacks. Where a steril­

izer or bedpan steamer has provision for a vapor vent and 

such a vent is require d by the manufacturer, the vent shall 

be extende d to the outdoo rs above the roof. Ste rilizer and 

bedpan steamer vapor vent s sha ll be installed in accor­

dance with the manufac turer's installat ion instructions 

and shall not be connected to a drainage system vent. 

1303.5 Aspirators. Provisio ns for aspirators or other water­

suppl ied suct ion devices shal l be installed with the specific 

approva l of the Aut hority Having Jurisdiction. Where aspi­

rators are used for removing body fluids, they shall include a 

co llection contai ner to colle ct liquids and solid particles. 

Aspirator s shall ind irect ly discharge to the sanitary drainage 

system through an air gap in accordance with Section 806.1. 

The potable water suppl y to an aspirator shall be protected 

by a vac uu m breaker or equi valent backflow protection 

device in accordance with Section 603.5.9. 

1303.6 Drains. Dr ain s shall be installed on dryers , afte r­

coolers, separators , and receivers . 

1303.7 Clinical Sinks. Clinical sinks shall be installed in 

acco rdance w ith the manufa ctur er ' s installation instructions 

and shall comply w ith Sectio n 1303.7.1. 

1303.7.1 Drainage Connection. Cl inica l sinks shall 

be directly connected to the sanitary dra inage system and 

shall be provided with approve d flushing devices 

insta lled in acco rdance with Sectio n 413 .1. 

1303.8 Water Supply for Hospitals . Hosp itals shall be 

provided with not less than two approved potable wate r 

sources that are installed in such a manner as to prevent the 

interrupt ion of water serv ice . 

1303.9 Work Performed in Occupied Healthcare 

Facilities. in existi ng, occupie d, inpatient healthcare fac ili­

ties, all plumb ing systems insta llation and remodel work shall 

be performed by personnel certified in accordance with 

ASSE /IAPMO 12010 , ASSE /lAPMO 12030 and 

ASSE /IAPMO 12040 . 
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1304.0 Medical Gas and Medical Vacuum Piping Sys­

tems. 

1304.1 General. The installation of medical gas and med­

ica l vacuum piping syste ms sha ll com ply with the require­

ments of thi s chapter. 

1304.2 Certif ication of Systems. Certification of med- (( 

ical gas and vacuum systems shall comply with the require­

ments of Sect ion 1306.0. 

1304.3 Construction Documents. Before a medical gas ( ( 

or medical vacuum system is installed or alte red in a hospi-

tal , medical faci lity , or clinic , duplicate constructio n docu­

ments shall be filed with the Authori ty Having Juri sdiction. 

Approva l of the plans shall be obtained before issuance of a 

permit by the Authority Having Juri sdiction. 

1304.3.1 Requirements. Construct ion documents ( ( 

shall show the follow ing: 

( I ) Plot plan of the site, dra vn to scale , indicating the 

location of existing or new cy linder storage are as, 

property lines, driveways, and ex isting or proposed 

buildings. 

(2) Piping layout of the proposed piping sys tem or alter­

ation, includin g alarms. valves, the origin of gases , 

user outlets, and user inlets. The demand and loadi ng 

of piping, existing or future, sha ll also be indicated. 

(3) Complete specification of mate rials. 

1304.4 Extent of Work. Construction docume nts submitt ed (( 

to the Authority Havin g Jurisdiction sha ll clear ly indicate the 

nature and extent of the work prop ose d and sha ll show in 

detail that such wo rk will be in accord ance with the provi­

sions of this chapter. 

1304.5 Record. A record of as-built plans and valve iden- (( 

tification records shall remain on the site . 

1305.0 System Performance. 

1305.1 Required Operating Pressures. Medical gas and 

vacuum systems shall be capable of deli veri ng serv ice in the 

pressur rang s listed in Tabl 1305 .1. 

1305.2 Minimum Flow Rates. Medical gas and vacuum 

systems shall be capab le of sup plying the flow rates listed in 

Table 1305.2. 

1305.3 Minimum Station Outlets and Inlets. Station 

out lets and inlets for medical gas and vacuum sys tems shall 

be provided as listed in Tab le 1305 .3. 

1306.0 System Certification. (( 

1306.1 Certification. Prior to a medical gas or vacuum sys - ( ( 

tern being placed in serv ice , such system shall be cert ified in 

accor dance with Section 1306.2. 

1306.2 Certification Tests. Certificatio n tests, ve rified and ( ( 

attes ted to by the certification age ncy, sha ll include the fol­

lowing : 

( 1) Ver ifyi ng in accordance wit h the installation require­

ments . 

(2) Testing and check ing for leakage , correct zoning , and 

identification of control va lves. 
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TABLE 1305.1 

STANDARD DESIGNATION COLORS AND OPERATING PRESSURES FOR GAS AND VACUUM SYSTEMS 

[NFPA 99: TABLE 5.1.11] 

ABBREVIATED 

NAME 
GAS SERVICE 

Medical air Med Air 

Carbon dioxide CO2 

Helium I He 
Nitrogen N2 

Nitrous oxide N2O 

Oxygen 02 

Oxygen/carbon dioxide mixtures o2;co2 n% (n =% of CO2) 

COLORS 

(BACKGROUND/ TEXT) 

Yellow/black 

Gray/black or gray/white 

Brown/white 

Black/white 

Blue/white 

Green/white or white/green 

--t 

STANDARD GAUGE 

PRESSURE 

50-55 psi 

50- 55 psi 

50- 55 psi 

160-185 psi 

50-55 psi 

50- 55 psi 

50- 55 psi 
--It-- -I--

Green/white 

White/black 

Violet/white 

Medical-surgical vacuum Med Vac 

Waste anesthetic gas disposal W AGO 

Other mixtures 

Nonmedical air (Category 3 
gas-powered device) 

Nonmedical and Category 3 vacuum 

Laboratory air 

Laboratory vacuum 

Instrument air 

Gas A% I Gas B% 
Colors as above; major gas for back­

ground/minor gas for text 

Yellow-and-white diagonal stripe/black 

White-and-black diagonal stripe/black boxed 

Yellow-and-white checker board/black 

White-and-black checkerboard/black boxed 

Red/white 

15 inch to 30 inch HgV 

Varies with system type 

None 

None 

None 

None 

None 

160-185 psi 

For SI units: I pound-force per square inch= 6.8947 kPa, I inch of mercury \'acuwn (Hg\') - 3.386 kPa 

(3) Checking for identification and labeling of pipelines, sta­
tion outlets, and control valves. 

(4) Testing for cross-connection, flow rate, system pressure 
drop, and system performance. 

(5) Functiona l testing of pressure relief valves and safety 
valves. 

(6) Functiona l testing of sources of supply. 

(7) Functiona l testing of alarm systems. including accuracy 

of system components. 

(8) Purge flushing of system and filling with specific source 
gases. 

(9) Testing for purity and cleanliness of source gases. 

( I 0) Testing for specific gas identity at each stat ion outlet. 

)) 1306.3 Report Items. A report that includes the specific 

items addressed in Section 1306.2 , and other information 

required by this chapter, sha ll be delivered to the Authority 
Having Jurisdiction prior to acceptance of the system. 

)) 1306.4 Components. Functioning of alarm components 
shall be verified in accordance with the testing and monitor­

ing requirements of the manufacturer and the Authority Hav­

ing Jurisdiction. 

Part II - Category 1 Piped Gas 
and Vacuum Systems. 

) ) 1307.0 Central Supply Systems. 

)) 1307.1 Terms. Where the terms medical gas or medical sup­
port gas occur, the provisions shall apply to all piped systems 
for oxygen , nitrous oxide, medical air, carbon diox ide, 
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helium, nitrogen, instrument air, and mixtures thereof. Wher­
ever the name of a specific gas service occurs, the provision 
shall apply only to that gas. [NFPA 99 :5. 1.1.3] 

TABLE 1305.2 

MINIMUM FLOW RATES 

(cubic feet per minute) 

MEDICAL SYSTEM 

Oxygen 

itrous Oxide 

Medical Compressed Air 

Nitrogen 

Vacuum 

Carbon Dioxide 

Helium 

FLOW RATE 

0.71 CFM per outlet' 

0.71 CFM per outlet' 

0.71 CFM per outlet' 

15 CFM free air per outlet 

I SCFM per inlet2 

0. 71 CFM per outlet' 

0. 71 CFM per outlet 

For SI units: I cubic foot per minute (CFM) = 0.47 Us 

1 otes: 

----< 

1 A room designed for a permanently located respiratory ventilator or anes­

thesia machine shall have an outlet capable of a flow rate of 6.36 CFM (3.0 
Us) at the station outlet. 

2 For testing and certification purposes, individual station inlets shall be 
capable of a flow rate of 3 SCFM ( 1.4 Us), while maintaining a system 

pressure of not less than 12 inches of mercury ( 4 1 kPa) at the nearest adja­

cent vacuum inlet. 

1307.2 Nature of Hazards of Gas and Vacuum Sys­
tems. Potential fire and explosion hazards assoc iated with 
positive pressure gas central piping systems and medical-s ur­
gical vacuu m systems shall be considered in the design, 
installation, testing, operation , and maintenance of these sys­
tems. [NFPA 99:5.1.2] 

1307.3 Permitted Locations for Medical Gases . Cen- 1(( 
tral supply systems for oxygen, medical air, nitrous oxide, 
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TABLE 1305.3 

MINIMUM OUTLETS AND INLETS PER STATION 

LOCATION 

Patient rooms for medical/surgical, 
obstetrics, and pediatrics 

Examination/treatment for nursing units 

Intensive care (all) 

Nursery1 

General operating rooms 

Cystoscopic and special invasive 
procedures 

Recovery delivery and 
labor/delivery/recovery rooms2 

Labor rooms 

First aid and emergency treatment3 

Autopsy 

Anesthesia workroom 

Notes: 
1 Includes pediatric nursery. 
2 Includes obstetric recovery. 

OXYGEN 
MEDICAL 
VACUUM 

I/bed I/bed 

I/bed I/bed 

3/bed 3/bed 

2/bed 2/bed 

2/room 3/room4 

2/room 3/room4 

2/bed 2/bed 
2/room 3/room4 

I/bed I/bed 

I/bed 1/bed4 

I/station 

I/station 

MEDICAL NITROUS 
NITROGEN HELIUM 

CARBON 
AIR OXIDE DIOXIDE 

I/bed 
.. 

2/bed 
t t t 

I/bed 

2/room I/room I/room 

2/room 

1/bed 
I/room ... ... 
I/bed - +-

I/bed ... 
I/station 

I/station 

3 Emergency trauma rooms used for surgical procedures shall be classified as general operating rooms. 
4 Vacuum inlets required arc in addition to inlets used as part of a scavenging system for removal of anesthetizing gases. 

carbon dioxide, and all other patient medical gases shall be 

I piped only to medical gas outlets complying with Section 
1315.0, into areas where the gases will be used under the 

direction of licensed medical professionals for purposes con-
gruent with the following: 

(I) Direct respiration by patients. 

(2) Clinica l application of the gas to a patient, such as the 

use of an insuftlator to inj ect carbon dioxide into patient 

body cavi ties during laparoscopic surgery and carbon 
dioxide used to purge heart-lung machine blood flow 

ways. 

(3) Medica l device applications directly related to respira­

tion. 

(4) Power for medical devices us d dir ctly on pL ti nts. 

(5) Calibration of medical devices intended for Section 
1307.3(1) through Section 1307.3(4). 

(6) Simulation centers for the education, training, and assess­
ment of health care professionals. [NFPA 99:5.1.3.5.2] 

)) 1307.4 Materials. Materials used in central supply systems 

shall meet the following requirements: 

( 1) In those portions of systems intended to handle oxygen 

at gauge pressure s greater than 350 pounds-force per 

square inch (psi) (2413 kPa ), interconnecting hose shall 

contain no polymeric materials. 

(2) 1n those portions of systems intended to handle oxygen 

or nitrous oxide material, construction shall be compati­

ble with oxygen under the temperatures and pressures to 

which the components can be exposed in the containment 

and use of oxygen, nitrous oxide, mixtures of these gases, 

or mixtures containing more than 23.5 percent oxygen. 

(3) If potentially exposed to cryogenic temperatures, mate­

rials shall be designed for low temperature service. 
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(4) If intended for outdoor installatio n, materials shall be 

installed per the manufacturer's requirements. [NFPA 

99:5.1.3 .5.4] 

1308.0 Pressure-Regulati ng Equipment. << 
1308.1 Where Required. Pressure-re gulating equipment (( 

shall be installed in the supply main upstream of the final line­

pressure valve. Where multiple piping systems for the same 

gas at different operating pressures are required, separate 

pressure-regulating equipment, relief valves, and source shut­

off valves shall be provided for each pressure. 

1308.2 Pressure Relief Valves. All pressure relief valves ( ( 

shall meet the following requirements: 

( l) They shall be of brass, bronze, or stainless steel con­

struction. 

(2) They shall be des igned for the specific gas service. 

(3) They shall have a relief pressure setting not higher than 

the maximum allowab le working pressure (MA WP) of 

the component with the lowest working pressure rating in 

the portion of the system being protected. 

(4) They shall be vented to the outs ide of the building, 

except that relief valves for compressed air systems hav­

ing less than 3000 cubic feet (84 950 L) at STP shall be 

permitted to be diffused locally by means that will not 

restrict the flow. 

(5) They shall have a vent discharge line that is not smaller 

than the size of the relief valve outlet. 

(6) Where two or more relief valves discharge into a com­

mon vent I ine, its interna l cross-sec tional area shall be 

not less than the aggrega te cross-sectional area of all 

relief valve vent discharge lines served. 
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(7) They shall not discharge into loca tions creatin g potential 

haz ard s. 

(8) They shall have the discharge terminal turn ed down and 

screened to prevent the entry of rain , snow , or vermin. 

(9) They shall be designed in accordanc e with ASME B31.3. 

[NFPA 99:5.l.3.5.6.l] 

» 1308.3 Pressure-Relief Valve Requirements. Central 

suppl y syste ms for positive pressure gases shall include one 

or more relief valves, aJl meetin g the following requirements: 

( 1) They shall be located betw een each final line regulator 

and the source valve. 

(2) The y shall have a relief setting that is 50 percent abov e 

the normal sys tem oper ating pressure , as indi cated in 

Table 1305.1. [NFPA 99:5.1.3.5.6.3] 

1309.0 Oxygen Concentrator Supply Units. 

1309.1 Oxygen Requirements. Oxygen concentrator sup­

ply units for use wi th medical gas pipelines shall produce 

oxygen meetin g the requ irements of Oxygen 93 USP or Oxy­

gen USP . [NFPA 99 :5.1.3.5.11.1] 

1309.2 Particulat e Size. Output shall have less than or 

equal to 1.686 x 1 o-o pounds per cubic yard ( 1 mg/m3
) of per­

manent parti culates sized l micron or larger at normal atmos­

pheric pressure. [NFPA 99:5.1.3.5.11.2] 

1309.3 Suitability. Materials of construction on the air side 

of the oxygen concentrator unit sha ll be suitable for the serv­

ice as determin ed by the manufacturer. [NFPA 

99 :5.1.3.5.11.3] 

1309.4 Compatibl e Materials. Materials of construction 

on the oxygen side of the oxygen concentrator unit shall com­

ply with Section 1307.4. [NFPA 99:5. l.3.5. l l.4] 

1309.5 Oxygen Concentrator Components. The com­

ponent s that make up the oxygen concentrator unit shall be as 

follows: 

(1) The manufactur er of the concentrator unit shall be per­

mitted to use such components and arrangement of such 

components as needed to produce oxyge n complying 

with Section 1309. l in the quantit y as required by the 

facility, except where otherwise specifically defi ned in 

thi s code. 

(2) Air receive rs and oxygen accumula tors, where used, 

shall com ply with Section Vlll , " Unfired Press ure Ves­

se ls," of the ASME Boiler and Pressure Vessels Code 

and be provided with ove rpre ssure reli ef valves . [NFPA 

99:5 .1.3.5. l 1.5] 

1309.6 Supply Air Quality. The supply air to the concen­

trator s shall be of a quality to ensure the oxygen concentrator 

unit can produce oxygen complying with Section l 309. l and 

sha ll not be subj ect to normally antic ipated contamination 

(e.g., vehicle or other exhausts, gas leakage , discharge from 

vents , flooding, and so forth). [NFPA 99:5.1.3.5.l I.6] 

1309.7 Electrical Components. The oxygen concentrator 

suppl y unit and any assoc iated electrica l equ ipment shall be 

provided , a minimum , with the following elec trical compo ­

nents: 
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( l ) Either a disco nnect sw itch for each major e lectrical com­

ponent or a sing le disconnect that deactivates all electri­

ca l compon ents in the concentrator unit. 

(2) Motor starting devices with overload prot ect ion for any 

com ponent with an electr ical motor over 2 hp ( 1.5 kW). 

[NFPA 99:5.1.3.5.11.7] 

1309.8 Vent Valve. A vent valve shall be provided as fol­

lows: 

( 1) Locate d on the source s ide of the concentrator outlet iso­

lation va lve to permi t the operation of the oxygen con­

ce ntrator unit for validation , ca libration , and testing 

while the unit is isolated from the pipelin e sys tem. 

(2) Sized to allow for at least 25 perc ent of the oxygen con ­

centrator unit flow . 

(3) Vented to a location compliant with Section 1309. 8.1. 

[NFPA 99:5.1.3.5.11.8] 

1309.8.1 Venting of Relief Valves. Indoor suppl y 

systems shall have all reli ef valves vented per Section 

1308.2(4) through Section 1308.2(9 ). [NFPA 

99:5.1.3.3.3.2] 

1309.9 Valved Sample Port. A DN8 (N PS 1/4) valved 

sample port shall be provided near the oxygen concentration 

monitor sensor connection for samp ling of the gas from the 

oxygen concentrator unit. [ FPA 99:5.1.3.5 .11.9] 

1309.10 Suitable Filter. At least one 0.1 micron filter suit­

able for oxygen service shall be provid ed at the outlet of the 

oxygen concentrator supply un it. [NFPA 99:5.1.3.5.11.1 O] 

1309.11 Check Valve. A che ck va lve shall be provided at 

the outlet of the oxygen conce ntrator supp ly unit to preve nt 

backflow into the oxygen con centrator supply unit and to 

allow service to the un it. [ FPA 99:5.1.3.5.11. l l] 

1309.12 Outlet Valve. An outlet valve shall be provided to 

isolate all components of the oxygen conce ntrator from the 

pipeline v.·ith the following characteri stics: 

(I) The valve shall have both manual and automatic act ua­

tion with visual indication of open or closed . 

(2) The valve shall close auto mati ca lly whenever the oxy­

gen concentrator unit is not produ cing oxygen of a con ­

centration equal to that in Section 1309. l. 

(3) Continuing operation of the oxyge n concentrator supp ly 

unit thr ough the vent mode shall be permitted with the 

isolating va lve closed. 

(4) The iso lat ing valve , when automatica lly close d due to 

low concentration , shall require manual reset to ensure 

the oxygen conce ntrator suppl y unit is examin ed prior to 

return to serv ice . 

(5) Closing the isolating valve , w hether autom atically or 

manuall y, shall activate an alarm sig na l at the ma ster 

alarms (see Section 13 17. 1. 1) indicating that the oxygen 

concentrator suppl y unit is disco nne cte d. [ FPA 

99:5.1.3.5.11.12] 

1309.13 Oxygen Concentration Monitor. The oxygen 

conce ntra tor supply unit shall be provided with an oxygen 

conce ntration monitor with the following characteristics: 

( I) The monitor shall be capable of monitoring 99 percent 

oxyge n concentration with 1 percent accuracy. 
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(2) The monit or sha ll continuously disp lay the oxyge n con­

centratio n and sha ll activa te local alarm and master 

alarms per NFPA 99 when a co ncentration lower than 91 

perc ent is observed. 

(3) Th e monitor sha ll continuou sly display the oxyge n con­

centration. 

(4) It shall be perm itted to insert the monitor into the pipeline 

without a demand check. [NFPA 99:5.1.3.5.11.13] 

))I 1310.0 Category 1 Medical Air Central Supply Sys­
tems. 

)) 1310.1 Quality of Medical Air. Medical air sha ll be 

required to have the following characteri stics: 

(1) It sha ll be supplied from cylinders , bulk containers, or 

medical air compre sso r sources, or it shall be reconsti­

tuted from oxyge n USP and oil-free, dry nitro gen NF. 

(2) It sha ll meet the require ments of medical air USP. 

(3) It shall have no detectab le liquid hydrocarbons. 

( 4) It shall have less than 25 ppm gaseous hydrocarbons. 

(5) It shall have equal to or less than 1.686 x 10·6 pounds per 

cubi c yard (1 mg/m3
) of permanent particulates sized l 

micron or larger in the a ir at normal atmospheric pres­

sure. [NF PA 99:5.1.3.6.1 ] 

1310.2 Uses of Medical Air. Medica l air sources shall be 

connected to the medical air distribution sys tem on ly and 

shall be used only for air in the app lication of human respi­

ration and calibration of medi cal devices for respiratory appli­

cation. [NF PA 99 :5.1.3.6.2] 

)) 1310.3 Medical Air Comp ressors. Med ical a ir comp res­

sors sha ll be insta lled in a well -lit, vent ilated, and clean loca­

tion and shall be accessible. The location shall be provided 

with drainage facilitie s in accordance with this code. The 

medical air compressor area shall be located separately from 

medical gas cy linder syste m sources, and shall be readi ly 

access ible for maintenance . 

) ) 1310.3.1 Category 1 Medical Air Compressor. 
Medi cal a ir compr esso rs shall be suffic ient to serve the 

peak calc ulated demand with the largest singl e compr es­

sor out of serv ice . In no case shall there be fewer than 

two compressors. [NFPA 99:5. l. 3.6.3.9( 8 )] 

)) 1310.3.2 Required Components. Medical air co m­

pre ssor systems shall consist of the following: 

(1) Components shall be arran ged to allow service and 

a continuous supply of medica l air in the event of a 

singl e fault failure. 

Component arrangement shall be permitted to 
vary as required by the technology(ies ) employed, 

provided that an equal level of operating redundan cy 

and medical air quality is maintained . [NFPA 

I 99 :5. l. 3.6.3.9(A)(l ) , 5. l.3.6.3 .9(A)(2)] 
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(2) Autom atic mean s to preven t backflow from all on­

cycle compressors through all off-cycle compressors. 

(3) Manual shutoff va lve to iso late each compressor 

from the centrally piped system and from othe r com­

presso rs for maintenance or repair w ithout loss of 

press ure in the syste m. 

(4) intake filter-m uffl er(s) of the dry type . 

(5) Pressure relief va lve(s) set at 50 per cent above line 

press ure . 

(6) Pipin g and compon ents betwee n the com presso r and 

the source sh utoff valve that do not contribute to 

contaminant levels. 

(7) Except as defined in Section 1310.3.2(1) through I 
Section 13 l 0.3.2(6) , material s and devi ces used 

between the medical air intake and the medical air 

sourc e valve that are of any design or construction 

appropriate for the service as det ermined by the 

manufacturer . [NFPA 99:5.1.3.6.3.2 (2-7)] 

1310.4 Medical Air Receivers. Receivers for medical air (( 

shall meet the following requir ement s: 

( l) They sha ll be mad e of co rrosio n-res istant material s or 

otherwise be mad e corrosion resistant. 

(2) They shall comply with Section YIU, " Unfired Pressure 

Vessels." of the ASME Boiler and Pressure Vessel Code. I 
(3) They sha ll be equipped with a press ure relief va lve, auto­

matic drain, manual drain, sight glas s, and pres sure indi­

cator. 

(4) They shall be of a capacity sufficien t to pre vent the com-

pressors from short-cycling. [NFPA 99:5.1.3 .6.3.6] I 
1310.5 Valves. A medical a ir receiver( s) shall be provided (( 

with proper valves to allow the flow of compressed air to 

enter and exit out of separate receiver port s during norma l 

operation and allow the receiver to be bypasse d during serv-

ice w ithout shutting down the supply of medical air. [NFPA 

99:5. l .3.6.3.9(O)] 

1311.0 Compressor Intake. 

1311.1 Air Sources. Air sources for medical air compres - (( 

sors shall comply with Section 13 l l .2 through Section I 
131 l.6. 

1311.2 Medical Air Compressor Source. The med ica l (( 

air compressors shall draw their air fro m a source of clean 

air. [NFPA 99:5.1.3.6.3. l l(A)] 

If an air source equal to or better than outside air ( e.g., air 

already filtered for use in operating room ventilating syste ms) 

is ava ilable , it shall be permitt ed to be used for the medical air 

compressors with the following provi sions: 

(1) Thi s alternate source of supply air shall be available on 

a continuous 24 hou rs-per- day, 7 day-per-we ek basis. I 
(2) Ventilating systems having fans with motor s or drive 

belts located in the airstream shall not be used as a source 

of medi cal air intake. [NFPA 99:5 .1.3.6.3.1 l (E) ] 

1311.3 Air Intakes. Compressor intake piping sha ll be per- (( 

mitt ed to be made of materials and use a joining technique as 

permitted und er Section 13 19.0 and Section 1320.0. [NFPA I 
99:5. 1.3 .6.3.11 (F)] 

1311.4 Location. Medical air intak es shall be located as fol- (( 

lows: 

( 1) The medical air intak e sha ll be locat ed a minimum of 25 

feet (762 0 mm ) from ventilating system exhausts , fuel 

storage vents , combust ion vents , plumbin g vents, and 
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vacuum discharges, or areas that can collect vehicular 

exhau sts or other noxi ous fumes. 

(2) The medica l air intake shall be located a min imum of2 0 

feet (6096 mm) above gro und leve l. 

(3) The medica l air intake shall be located a min imum of 10 

feet (3048 mm) from any door, window, or other open­

ing in the building. [NFPA 99:5.1.3 .6.3. 1 l(B- D)] 

) ) 1311.5 Separate Compressors. Air intakes for separate 

compressors shall be permitted to be joined together to one 

common intake where the following conditions are met: 

( 1) The commo n intake is sized to minim ize backpressure 

in accordance with the manufacturer 's recommendations . 

(2) Eac h compr esso r can be iso lated by manual or check 

valve, blind flange, or tube cap to prevent open inlet pip­

ing when the com pressor(s) is remov ed for service from 

the conseque nt backflow of room air into the other com­

pressor(s ). [NFPA 99 :5. 1.3.6.3.11 (G)] 

) ) 1311.6 Screening . The end of the intake shall be turned 

down and screened or otherwise be protected against the entry 

of vermin , debri s, or precipitation by screening fabricated or 

compose d of a noncorroding material. [NF PA 

99:5. 1.3.6.3 . l l (H)] 

)) 11312.0 Medical Surgical Vacuum Central Supply Sys­
tems. 

)) 1312.1 General. The vacuum plant shall be installed in a 

well-lit, venti lated, and clean location with accessibility. The 

location shall be provided with drainage facilities in accordance 

with this code. The vacuum plant, where installed as a source, 

shall be located separately from other medical vacuum system 

sources and shall be readily accessible for maintenance. 

)) 1312.2 Medical -Surgical Vacuum Sources. Medical­

I surgical vacuum central supply systems shall consist of the 

follow ing: 

( 1) Two or more vacuum pumps sufficient to serve the peak 

calculated dem and with the largest single vacuum pump 

out of service. 

(2) Automat ic means to prevent backflow from any on-cycle 

vacuum pump s thro ugh any off-cy cle vacuum pump s. 

(3) Shutoff va lve or other iso lation means to iso late each 

vacuu m pump from the centrall y piped system , and other 

vacuum pump s for maint enance or repair without loss of 

vacuum in the system. 

(4) Vacuum rece iver. 

(5) Pipin g betwee n the vac uum pump (s) , discharge(s), 

recei ver(s), and vacuum source shutoff valve in acco r­

dance with Sectio n 13 19.0, except brass , ga lvan ized, or 

black steel pipe, which is permitt ed to be used as recom­

mended by the manufacture r. 

Except as defined in Section 1312.2( 1) through Section 

1312.2(5) , materials and devices used betwee n the med­

ica l vacuum exhaust and the medica l vacuum source that 

are permitted to be of any design or construction appro­

pr iate for the service as determined by the manufacturer. 

Vacuum filtration per Sect ion 13 12.4. [NF PA 

99 :5.1.3 .7. 1.1] 
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1312.3 Vacuum Receivers. Rece ivers for vacuum sha ll (( 

meet the following requirements: 

( l ) They shall be made of materia ls deeme d suitable by the 

manufactur er. 

(2) They shall comply wi th Section Vlll , "Unfired Pressure 

Vessels ," of the ASME Boiler and Pressure Vesse l Code. 

(3) They shall be capab le of withstand ing a gauge pressure 

of 60 psi (414 kPa) and 30 inch (762 mm) gauge HgV. 

(4) They sha ll be equ ipped with a manual dra in. 

(5) They shall be of a capacity base d on the technology of 

the pump s. [NFPA 99:5.1.3 .7.3] 

1312.4 Vacuum Filtration. Central supply systems for vac­

uum sha ll be provided with inlet filtration with the following 

characteristics: 

( 1) Filtration shall be at least duplex to allow one filter to be 

exchanged without impairing vacu um system . 

(2) Filtration shall be located on the patient side of the vac­

uum producer. 

(3) Filters shall be efficient to 0.03 µ and 99.9 7 percent 

HEPA or better, per DOE- STD-3020. 

(4) Filtration shall be sized for 100 percent of the peak cal­

culated demand while one filter or filter bundl e is iso­

lated. 

(5) It shall be pennitted to group multip le filters into bun ­

dles to achieve the require d capacities. 

(6) The system shall be provided with iso lation valves on the 

source side of each filter or filter bundle and iso latio n 

valves on the patient side of each filter or filter bundl e, 

permitting the filters to be iso lated without shuttin g off 

flow to the central supply ystem. 

(7) A means shall be available to allow the user to observe 

any accumulations of liquids. 

(8) A vacuum relief petcock shall be provided to allow vac­

uum to be relieved in the filter can ister durin g filter 

replacement. 

(9) Filter elements and canisters shall be permitt ed to be con­

structe d of materials as deemed suitab le by the manu­

facturer. 

( I 0) ln normal operation , one fi lter or filte r bundl e shall be 

isolate d from the syste m to be ava ilabl e for serv ice 

should a blockage in the operating filter occur or rota ­

tion of the filters be desired after fi lter element exchange. 

[NFPA 99:5.1 .3.7.4] 

1312.5 Piping Arrangement and Redundancies. Pip­

ing arrangement shall be as follows: 

( 1) Piping shall be arranged to allow service and a continu­

ous suppl y of medical-surgica l vacuum in the eve nt of a 

single fault fa ilure. 

(2) Piping arrangeme nt shall be permitt ed to vary based on 

the technology(ies) em ploye d, provided that an equa l 

leve l of operatin g redundancy is maintain ed. 

(3) Where only one se t of vacuum pump s is ava ilable for a 

comb ined medical- surgica l vacuum system and an analy­

sis, a research , or a teachi ng laboratory vacuum system, 
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such labora tories sha ll be connected separate ly from the 

medical- surgical system dir ect ly to the rece iver tank 

through its own isolation valve and fluid trap located at 

the receiver , and between the iso lation valve and fluid 

trap , a scrubb er shall be permitted to be insta lled . [NFPA 

99:5.1.3.7.5 , 5.1.3.7 .5. 1] 

1312.6 Piping Serviceability. Th e medical-slugical vac­

uum rece iver(s) shall be serviceable witho ut shuttin g down 

the medical-surgica l vacuum system by any method to ensure 

cont inuation of serv ice to the facil ity 's medica l-surgi cal 

pipeline distribution system. [NFPA 99:5.1.3.7.5.2] 

1312.7 Shutoff Valve. Medi cal- surgi ca l vacuum central 

supply system s shall be provided with a source shutoff valve 

per Section 1314.6. [ FPA 99 :5. 1.3.7.5.3] 

I 1313.0 Medical-Surgical Vacuum Exhaust. 

) ) 1313.1 Vacuum Source Exhausts . The medica l-surgica l 

vacuum pump s shall exhaust in a manner and location that 

minimiz es the hazards of noise and contamination to the facil­

ity and its environmen t. [NFPA 99:5.1.3.7.7. l] 

)) 1313.2 Location. The exhaust shall be located as follows: 

( 1) Outdoor s. 

(2) At least 25 feet (7620 mm) from any door. window. air 

intake, or other openings in buildings or places of public 

asse mbly. 

(3) At a leve l different from air intakes. 

(4) Where preva iling winds, adjacent buildings, topography, 

or other influences will not divert the exhaust into occu­

pied areas or prevent dispersion of the exhaust. [ FPA 

99: 5.1.3.7.7 .2] 

) ) 1313.3 Screening. Th e end of the exhaust shall be turned 

down and screened or otherwise be protected against the entry 

of vermin , debri s, or precipit ation by screening fabricated or 

composed ofa noncorro ding material. [NfPA 99:5.1.3.7.7.3] 

)) 1313.4 Dips and Loops. T he exhaust shall be free of dips 

and loops that might trap condensate or oil or provided with 

a drip leg and valved drain at the bottom of the low point. 

[NFPA 99:5. 1.3.7.7 .4] 

) ) 1313.5 Multiple Pumps. Vacuum exhausts from multiple 

pump s shall be perm itted to be j oined together to one com­

mon exhaust where the fo llowing conditi ons are met: 

( 1) The commo n exha ust is sized to minim ize backpressure 

in accor dan ce with the pump manufa ctur er 's recom­

mendation s. 

(2) Each pump can be isolated by manu al or check valve , 

blind flange, or tube cap to prevent open exhaust piping 

when the pump(s) is removed for service from consequent 

flow of exhaust air into the room. [NFPA 99:5. 1.3.7.7.5] 

) ) 1314.0 Valves. 

1314.1 Gas and Vacuum Shutoff Valves. Shutoff valves 

shall be provid ed to isolate sections or portions of the piped 

distributi on system for maintenance, repair, or planned future 

expansio n need and to fac ilitat e per iodi c test ing. [NFPA 

99:5. 1.4. 1.1] 
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1314.2 Security. All va lves , except va lves in zo ne valve (( 

box assembl ies , shall be secured by any of the fo llowing 

means: 

( 1) Loca ted in secure d areas. 

(2) Locked or latched in their operatin g position . 

(3) Located above ceilings, but remaining accessib le and not 

obstructed. [NFPA 99:5 . 1.4.1.2] 

1314.3 Labeled. All valves shall be labeled as to gas sup- ( ( 

plied and the area (s) controll ed, in acco rdance with Sectio n 

1323.14. [NFPA 99 :5. 1.4.1.3] I 
1314.4 Accessibility. Zo ne va lves shall be installed in ( ( 

valve box es with removabl e covers large enough to allow 

manual operation of valves. 

Zone valves for use in certai n areas, such as psychiatric 

or ped iatric areas , sha ll be perm itted to be secu red with the 

approval of the Authori ty Having Jurisdiction to prevent inap­

propriate access. [NFPA 99:5.1.4.1.4] 

1314.4.1 Flammable Gases. Valves for nonflamma­

ble medical gases shall not be installed with valves for 

flammable gases in the same zone valve box assem bly 

with flammable gases. [NFPA 99:5 .1.4.1.5] 

1314.5 Valve Types. New or replace ment valves shall be I( ( 
permitted to be of any type as long as they meet the follow-

ing conditions: 

( 1) They have a minimum Cv factor in accordance with I 
Table 1314.5. 

(2) They usc a quarter turn to off. 

(3) They arc constructed of materials su itable for the service. 

(4) They arc provided with copper tube ex tens ions by the 

manufacturer for brazing or with conugat ed medical tub-1 
ing (CMT) fittings. 

(5) They indicate to the operator if the valve is open or 

closed. 

(6) They permit in-line serviceability. 

(7) They are cleaned for oxygen service by the manufacturer 

if used for any pos itive-pressure serv ice. [NFPA 

99:5. l .4. l.6] 

TABLE 1314.5 

POSITIVE PRESSURE GASES 

[NFPA 99:5.1.4.1.6(a)] 

VALVE SIZE 

(Inch } 

'Ii 

¼ 

I ¼ 

l ½ 

2 

21/i 

3 

4 

For SI units: I inch = 25.4 nun 

.. 

.. 

MINI MUM Cv 

(full open) 

17 

31 

60 

110 

169 

357 

390 

9 12 

1837 
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)) 1314.6 Source Valves. A shutoff valve shall be placed at the 

I immediate connection of each central supply system to the piped 

distribution system to allow the entire central supply system, 

including all accessory devices ( e.g., air dryers , final line regu-

lators), to be isolated from the facility. [NFPA 99:5.1.4.2. l ] 

)) 1314.6.1 Location. The so urce va lve shall be locate d 

I in the immediat e vic inity of the centra l suppl y sys tem. 

[NFPA 99:5. 1.4.2.2] 

)) 1314.7 Main Line Valve. A shuto ff valve shall be prov ided 

in the main suppl y line inside of the buildin gs being served, 

exce pt where one or more of the follow ing conditions exist: 

(I) The source and source valve are loca ted inside the build -

ing serve d . 

(2) The so urce sys tem is physica lly mounte d to the wa ll of 

the buildin g serve d, and the pipeline enters the building 

in the immediate vic init y of the sour ce va lve. [NFPA 

99:5.1. 4 .3. 1] 

)) 1314.7.1 Location. The main line valve shall be located 

on the fac ility side of the source valve and outside of the 

source room , the enclosure, or where the main line first 

enters the buildi ng. [NFPA 99:5.1.4.3.2] 

) ) 1314.8 Riser Valves. Each riser supplied from the main line 

shall be prov ided with a shutoff valve in the riser adjacent to 

the main line. [NFPA 99:5.1.4.4] 

) ) 1314.9 Service Valves. Service valves shall be installed to 

allow serv ic ing or modification of lateral branch piping from 

a main or riser w ithout shutting down the entire main, riser, 

or fac ility. [NFPA 99:5.1.4.5. l] 

)) 1314.9.1 Branch Piping . Only one service valve shall 

be requir ed for each branch off of a riser. regardless of 

how many zone valve boxes arc installed on that lateral. 

Service valves shall be placed in the branch piping 

prior to any zone valve box assembly on that branch. 

[NFPA 99:5. l.4 .5.2, 5. l.4.5.3] 

) ) 1314.10 Zone Valves. All station outlets /inlets shall be sup­

plied through a zone valve, which shall be placed as follows: 

(I) It is installed so that a wall intervene between the alv 

and the outlets/ inlets that it controls. 

(2) It is readily operable from a stand ing position. 

(3) It is installed where it is visible and access ible at all 

times. 

(4) It is not installed where it can be hidd en from plain view, 

such as behind normally open or normall y closed doors. 

(5) It is not insta lled in a room with the sta tion outl ets/ inlets 

that it contr ols . 

(6) It is not insta lled in rooms, areas , or clo sets that can be 

closed or locked. [NFPA 99:5. l.4 .6. l ] 

1314.10.1 Readily Accessible. A zone va lve in each 

medica l gas or vacuu m line shall be prov ided for each 

Category 1 space and anes thetizing location for moder­

ate sedation, deep sedation, or general anest hesia specific 

for the occ upancy. These zone va lves shall be located as 

follows: 

(1) They are insta lled imme diately outside the area con­

trolled. 
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(2) They are readily access ible in an emergency. [NFPA 

99:5. 1.4.6.2] 

1314.10.2 Arrangement. Pip ing on the patient side of 

zone va lves sha ll be arran ged to prov ide the folJow ing: 

( l) Shuttin g off the suppl y of medical gas or vacuum to 

one zo ne w ill not affec t the suppl y of medica l gas 

or vacuum to another zone or the rest of the syste m . 

(2) Serv ice wi ll only be to outlets/ inlets loca ted on that 

same story. 

(3) All gas delive ry co lumns, hose ree ls, ceiling tracks, 

contr ol panels, pendants, boo ms, or othe r specia l 

insta llat ions ar e loca ted on the patient side of the 

zone va lve . [NFPA 99:5. 1.4.6.3] 

1314.10.3 Indicators. A press ure/vac uum indi cator (( 

sha ll be prov ided on the station outlet/ inlet side of each 

zone va lve. [NFPA 99 :5. l.4.6 .4] .,_ 

1314.11 In- ine Shutoff Valves. Opti onal in-l ine va lves (( 

shall be permitted to be installe d to isolate or shut off piping 

for servicing of individual roo ms or areas. [NF PA 99:5.1 .4.7] 

1314.12 Valves for Future Connections. Fu ture con - (( 

ncction valves shall be labele d as to gas cont ent. [NFPA 

99:5.1.4.8.1] 

1314.12.1 Downstream Piping. Downstre am piping (( 

shall be closed with a braz ed cap w ith tubin g allowa nce 

for cutting and rebrazing. [NFPA 99:5. 1.4.8.2] 

1315.0 Station Outlets and Inlets. (( 

1315.1 General. Each station out let/ in let for medica l gases ( ( 

or vacuums shall be gas-speci fic, whet her the out let/ inlet is 

threaded or is a noninterchang eable quick coupl er. [NF PA 

99:5.1.5.l] 

1315.2 Required Valves. Each station outl et shall con sist ( ( 

of a primary and a secondary valve ( or asse mbly). I 
Each station inlet shall consist of a prim ary valve ( or 

assembly) and shall be pennitte d to include a seco nda ry va lve 

(or assembly). [NFPA 99:5.1.5 .2, 5. 1.5.3] 

1315.3 Secondar y Valve . The seco nda ry valve ( or asse m- ( ( 

bly) shall close automatically to stop the flow of gas ( or vac­

uum , if prov ided) when the prim ary va lve (or asse mbly) is 

remove d. [NFPA 99:5. 1.5.4] 

1315.4 Identification. Each outlet/inlet shall be leg ibly iden­

tified in accordance w ith Section 1323. 15. [NFPA 99:5.1.5.5] 

1315.5 Threaded Outlets/Fittings . Thr eaded 

outlets/in lets shall be nonintercha ngeable connections com­

plying with the mandatory requireme nts of CGA V-5. [NFPA 

99:5. 1.5.6] 

1315.6 Gas-Specific Station Outlet/Inlet. Eac h station 

outlet/ inlet, including those mounted in col umns , hose ree ls, 

ceiling tracks , or other special insta llations, shall be designed 

so that parts or compon ents that are required to be gas -spe­

ci fic for compl iance with Sec tion 13 15. 1 and Section 13 15.8 

cann ot be in tercha nged betwee n the station outl et/ inlet for 

di fferent gases. [NF PA 99:5. 1.5.7] 

1315.7 Common Parts. The use of common parts in out­

lets/ inlets , such as springs, O-rings , fasteners , sea ls, and shut­

off poppets , shall be permitted. [NFPA 99:5. 1.5.8] 
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1315.8 Marking of Components. Compone nts of a vac­

uum stat ion inlet necess ary for the ma intenan ce of vacuum 

spec ificity shall be leg ibly mark ed to identify them as com­

pone nts or part s of a vac uum or suction sys tem. [NFPA 

99:5.1.5.9 ] 

1315.9 Components Not Specific to a Vacuum. Co m­

pone nts of inlets no t spec ific to a vac uum shall not be 

requ ired to be mark ed. [NFPA 99:5. 1.5. 10] 

1315.10 Factory-Installed Copper lnletTubes. Factory­

installed copper inlet tubes on station outl ets exte ndin g no 

furth er than 8 inches (203 mm) from the body of the termin al 

shall be not less than DN8 (NPS ¼) (3/s inch 0 .0 .) s ize, w ith 

0.3 inch (7.6 mm) mi nimum inside diameter. [NFPA 

99:5.1.5. 11] 

1315.11 Factory-Installed Copper Outlet Tubes. Fac­

tory-insta lled copper outlet tubes on station inlets extendin g 

no furth er than 8 inches (203 mm) from the bod y of the ter­

minal shall be not less than ON l O ( PS 3/.'1) (' / ~ in. O.D.) size, 

with 0.4 inch ( 10.2 mm) min imum inside diameter. [NFPA 

99:5.1.5. 12] 

1315.12 Protection from Damage. Station outlets / inlets 

shall be permitt ed to be reces sed or otherwise protected from 

dam age. [NFPA 99: 5. 1.5. 13] 

1315.13 Multiple Wall Outlets/Inlets. When multiple wall 

outl ets/ inlets are install ed, they shall be spaced to allow the 

simult aneous use of adjace nt outlets/inlets with any of the 

various types of thera py equipment. [NFPA 99:5.1.5. 14] 

1315.14 Nonstandard Operation Pressures. Station 

out lets in systems havi ng no nstandard operating pressures 

shall meet the follow ing additional requirements: 

( 1) They shall be gas-s pec ific. 

(2) They sha ll be pr ess ure-specific where a single gas is 

piped at more than one operating pressure [ e.g .. a station 

outlet for oxyge n at 80 psi (552 kPa) shall not accept an 

adapter for oxygen at 50 psi (345 kPa)]. 

(3) If operated at a pressure in excess of 80 psi (552 kPa), 

they sha ll be e ither D.l . .S. connectors or comply with 

Sec tion 1315. 14(4). 

(4) If opera ted at a gauge pressure betwee n 200 psi and 300 

psi ( 1379 kPa and 2068 kPa), the station outlet shall be 

des igned so as to preven t the remova l of the adapter until 

the press ure has been re lieve d to preve nt the adapter 

injur ing the user or others whe n removed from the out­

let. [NFPA 99:5. l. 5. 15] 

) ) 1315.15 Post Installation. Afte r install ation of the pipin g, 

but befo re installa tion of the stat ion outl ets and inlets and 

other medical gas and medica l gas system components (e.g., 

pressure-ac tuating switches for alarms, manifo lds, press ure 

gauges, or pressure re lief valves), the line shall be blown clear 

using oil-free , dry nitroge n NF . 

I 1316.0 Pressure and Vacuum Indicator Locations. 

)) 

)) 

1316.1 Isolation. A pressure-re lief valve shall not be iso­

lated from its intended use by a va lve. 

1316.2 Pressure and Vacuum Indicator Locations . 
Pressur e/vac uum indicators sha ll be rea dab le from a stand-
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ing pos ition. Press ure /vacuum ind icato rs shall be provi ded at 

the followi ng locatio ns, as a minimum : 

(I) Adjace nt to the alarm- initiating dev ice for source ma in 

line pressur e and vacuum alarms in the master alarm sys­

tem. 

(2) At or in area alarm panels to indicate the press ure/vac­

uum at the alarm acti vatin g dev ice for each sys tem that 

is monitored by the panel. 

(3) On the station outl et/ inlet side of zone va lves. [NF PA 

99:5. 1.8.2. 1, 5. 1.8.2.2 ] 

1317.0 Warning Systems. 

1317.1 Category 1. All master, area, and loca l alarm sys­

tems used for medical gas and vacuum systems shall include 

the follow ing: 

( 1) Separate visual indicato rs for each condition monitored, 

except as permitted in Section 1317. 1.2 for loca l alam1s I 
that arc displayed on master alarm pane ls. 

(2) Visual indicators that remain in alann unt il the situation 

that has caused the alarm is resolve d. 

(3) Cancclable audible indication of each alarm condi t ion 

that produces a sound with a minim um leve l of 80 deci­

bels at 3 feet (914 mm). 

(4) Means to indicate a lamp or LED failure and audible fail­

ure. 

(5) Visual and audible indication that the communicat ion 

with an alarm -in itiating device is di sconn ected. 

(6) Labeling of each indicator. indicatin g the condition mon­

itored. 

(7) Labeling of each alarm panel for its area of surveillance. 

(8) Reinitiation of the audible signal if anot her alarm condi­

tion occurs while the audible alarm is silenced. 

(9) Power for master. area alarms, sensors, and switches 

from the life safety branch of the essential e lectrical sys­

tem as described in NFPA 99. 

( 10) Pow r for local alarms, d w poin t sensors, and carbon 

monoxide sensors permitt ed to be from the same esse n­

tial e lectr ical bra nch as is use d to powe r the a ir co m­

presso r sys tem. 

( 1 I) Where used for communi cat ions , wiring from switches 

or senso rs that is supervise d or pro tecte d as requir ed by 

NFPA 70 for life safety and critica l branches circu its in I 
which protection is any of the follow ing types: 

(a) Condui t 

(b) Free air 

(c) Wire 

(d) Cable tray 

(e) Racew ays 

( 12) Commun icat ion dev ices that do not use e lectrica l wiring 

for signal tran smi ssion will be superv ised such that fa il­

ure of commun ication shall initiate an a larm. 

( 13) Assurance by the responsibl e authority of the fac ility that 

the labeling of a larms, where room numb ers or designa­

tions are used, is acc urate and up-to-date. 
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( 14) Provis ions for automatic restart after a power loss of 10 

second s (e.g., durin g generator startup ) witho ut giving 

false signa ls or requirin g manual reset. 

(15) Alarm switches/sensors insta lled so as to be removable . 

[NFPA 99:5.1.9. l] 

1317.1.1 Master Alarms. A master alarm syste m shall 

be provided to monitor the operation and condition of the 

source of suppl y, the reserve source (i f any), and the 

pressure in the main lines of each medica l gas and vac­

uum piping syste m. [NFPA 99 :5. 1.9.2] 

)) 1317.1.2 Master Alarm Signal. The master alarm shall 

include at least one signal from the source equjpment to 

indicat e a probl em with the source equipm en t at thi s 

locat ion . Thi s master alarm signal shall act iva te when 

any of the req uired local alarm signals for this source 

equipm ent activates. [NFPA 99:5.1.9.5.2] 

)) 11318.0 Piping Materials for Field-Installed Positive 
Pressure Medical Gas Systems. 

) ) 1318.1 General. The prov isions of this section sha ll apply 

I 
to field-installed piping for the distribution of medica l gas 

syste ms. 

)) 1318.2 Cleaning. Tubes, valves. fittings, station outlets, and 

other piping com ponents in medica l gas systems shall have 

been cleaned for oxygen serv ice by the manufacture r prior to 

installat ion in acco rdance with the mandatory requ irements 

of CGA G-4 .1, except that fittings shall be perm itted to be 

cleaned by a supplier or agency other than the manufacturer. 

[NFPA 99:5. 1.10.1. l ] 

Where tube ends. fittings or other compone nts become 

contaminat ed before installatio n they shall be recleaned in 

I acco rdance with Section 1321.8.7 and Section 132 1.8.8. 

)) 1318.3 Delivery. Each length of tube shall be delivered 

plugged or capped by the manufacturer and kept scaled until 

prepared for installation. fittings, valves. and other components 

I shall be delivered sealed and labeled and kept sealed w1til pre­

pared for insta llation. [ FPA 99 :5.1.10.1.2, 5.1.10.1.3] 

) ) 1318.4 Tubes for Medical Gas Systems. Tubes shall be 

I hard-drawn seamless copper in acco rdanc e w ith ASTM 

8 819, medical gas tube, Type L, exce pt Type K shall be used 

whe re operating pressures are above a gauge pressure of 185 

psi ( 1276 kPa) and the pipe sizes are larger than DN80 ((NPS 

13) (31/s inches O.D.)]. {NFPA 99:5. l. I0 . 1.4} 

I 1318.5 Manufacturer Markings. ASTM 8 8 19, medical gas 

tube shall be identified by the manufacturer 's markings "OXY ," 

"MED," "OXY/MED," "OXY/ACR," or"ACR!MED" in blue 
(Type L) or green (Type K). [NFPA 99:5. 1.10.1.7] 

))I 1318.6 Documentation. The installer sha ll furnish docu­

mentation certifying that all installed piping materials comp ly 

I with the requirements of Section 1318.2. [NFPA 99:5.1.10.1.8] 

1
1319.0 Piping Materials for Field-Installed Medical­
Surgical Vacuum Systems. 

) ) 1319.1 Tubes for Medical Vacuum Systems. Piping for 

vacuum systems shall be constructed of any of the following: 
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( l ) Hard-drawn seamless copper tube in accordance with the 

following: 

(a) ASTM 8 88, copper tube (Type K, Type L, or Type 

M) 

(b) ASTM 8280 , copper ACR tube 

( c) ASTM 8 8 19, copper medical gas tubing (Type Kor 

Type L) 

(2) Stainless steel tube in acco rdan ce with the following: 

(a) ASTM A269 TP304L or 316L 

(b) ASTM A312 TP304L or 316L 

(c) ASTM A312 TP 304L/3 16L, Schedule 5S pipe, and I 
ASTM A403 WP304 L/3 l 6L, Schedule 5S fittings 

{NFPA 99:5.1.10.2.l} 

1319.1.1 Where Not Required . If medical gas tube in 

accordance with ASTM 8 8 19, Standard Specification for 

Seam less Copper Tube for Medica l Gas Systems, is used 

for vacuum piping. such spec ial marking sha ll not be 

requ ired. [NFPA 99:5.1.1 0.2.2.2] 

1320.0 Joints and Connect ions. (( 
1320.1 General. This section sets forth the requirements for (( 

pipe join t installa tions for a medica l gas or vacuum system. 

1320.2 Changes in Directi on. Posit ive pressure patient ( ( 

gas systems, medical support gas systems, and vacuum sys­

tems cons tructed of hard-draw n seam less copper or stainless I 
stee l tub ing shall have all turns, offsets, and other changes in 

direction made using fittings or techniques appropriate to any 

of the following acce ptable joi ning methods: 

( l) Brazing. as desc ribed in Section 1321.0. 

(2) Welding. as described in Section 1322. l throug h Section 

1322.2 .1. 

(3) Memory meta l fittings. as described in Section 1322.3. 

(4) Axially swaged. elastic preload fitting s, as described in 

Sect ion 1322.4. 

(5) Threaded, as described in Section 1322.5. [NFPA 

99:5. 1.10.3. l] 

1320.2.1 Medical Vacuum Systems. Vacuum sys- (( 

terns fabrica ted from copper tubing shall be permjtted to I 
have branch connections mad e using mechanica lly 

formed , d1i lied, and extruded tee-branch connections that 

are fonn ed in accordance with the tool manufacturer 's 

instruc tions. Such branch connectio ns shall be join ed by 

brazing , as desc ribed in Section 132 1.0. [NFPA I 
99:5. 1.10.3.3] 

1321.0 Brazed Joints. 

1321.1 Brazed Joints and Fittings. Fittings sha ll be (( 

wrought-copper capill ary fittin gs complying with ASME 

B 16.22 , or brazed fittin gs comp lying with ASME B 16.50. 

Cas t copper alloy fittings shall not be permitt ed. 

Braze d joints shall be made using a braz ing alloy that 

exrubits a melting temperature in excess of 1000°F (538°C) 

to retain the integrity of the piping system in the event of fire 

exposure. (NFPA 99:5.1.10.4.1.1 - 5. 1.10.4.l. 3] 
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)) 1321.2 Tube Joints. Braze d tube jo ints sha ll be the socke t 

type. [NFPA 99:5.1.10.4.1.4] 

)) 1321.3 Filler Metals. Fi ller metals sha ll bond with and be 

metallurgically compatibl e with the base meta ls beingjoi ned. 

Filler meta ls shall com ply with AWS A5.8. [NFPA 

99 :5.1.10 .4.1.5, 5.1.10.4. 1.6] 

) ) 1321.4 Copper-to-Copper Joints. Copper-to-coppe r 

joints shall be brazed using a copper - phosphorus or copper­

pho sphoru s-si lver brazing filler meta l (BCuP series) wit hout 

flux. (NFPA 99:5.1.10.4.1.7] 

) ) 1321.5 Accessible. Joints to be brazed in place shall be 

accessib le for necessary preparation , assemb ly, heating, filler 

app licatio n, coo ling, clea nin g, and inspectio n. [NFPA 

99 :5.1.10 .4.1.9] 

1
1321.6 Purging. Braze joints shall be continuou sly purg ed 

with nitrogen NF. [NFPA 99:5. 1.10.4.1.1 0] 

)) 1321.7 Tube Ends. Tub e ends shall be cut square using a 

sharp tub ing cutter to avoi d deforming the tube. [Nf PA 

99:5.1.10.4.2.1] 

) ) 1321.7.1 Cutting Wheels. The cutt ing whee ls on tub ­

ing cutters shall be free from grease, oil. or other lubri­

cant not suitab le for oxyge n service. [NFPA 

99:5.1. l 0.4.2.2] 

)) 1321.7.2 Cut Ends. The cut ends of the tube shall be 

permitt ed to be rolled smooth or dcburred with a sharp, 

clean deburr ing tool, tak ing care to preve nt chips from 

entering the tube. [ FPA 99:5.1.10.4.2.3] 

) ) 1321.8 Cleaning Proced ures. The interior sur faces of 

tubes , fittings , and other components that are cleaned for oxy­

gen service sha ll be stored and hand led to avoid contam ina­

tion prior to assemb ly and brazing. (NFPA 99:5.1.10.4.3. 1] 

) ) 1321.8.1 Exterior Surfaces. The exterior surfaces of 

tube ends shall be cleaned prior to brazing to remove any 

surface oxides. When clean ing the exterior surfaces of 

tube ends, no matter sha ll be allowed to enter the tube. 

>> 

>> 

>> 

>> 

>> 
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[NFPA 99:5. 1.10.4.3.2, 5. 1.10.4.3.3] 

1321.8.2 Interior Surfaces. If the interior surfaces of 

fitting sockets become contaminated prior to brazing, they 

shall be recleane d for oxygen in accordance with Sect ion 

1321.8.7 and be cleaned for brazing with a clean, oil-free , 

stainless steel or brass wire brush. [NFPA 99:5.1.10.4.3.4] 

1321.8.3 Abras ive Pads. Clean, nonsheddin g, abra­

s ive pads sha ll be used to clean the exterior surfaces of 

the tube ends . (NFPA 99:5.1.10.4.3.5] 

1321.8.4 Prohibited. The use of steel wool or sand 

cloth shall be prohibited. The cleaning process shall not 

res ult in groov ing of the surfa ces to be joined. [NFPA 

99:5 .1. 10.4.3.6, 5.1.10.4.3.7] 

1321.8.5 Wiped. After being abraded, the surfaces shall 

be wiped using a clean, lint-free white cloth. [NFPA 

99:5.1. 10.4.3.8] 

1321.8.6 Examination. Tub es, fitting s, valves, and 

other components shall be visually examine d internally 

before being joined to verify that they have not become 

contaminated for oxyge n service and that they are free 

of obstruct ions or debris. [NFPA 99:5. 1.10.4.3.9] 

1321.8.7 On-Site Recleaning. The interior surfaces ( ( 

of tube ends, fittings , and other components that were 

cleaned for oxyge n serv ice by the manufacturer , but that 

beca me contamin ated prior to being insta lled, sha ll be 

pem1itted to be recleaned on-si te by the installer by thor­

oughly scrubb ing the interior surfaces with a clean , hot 

water - alkali ne soluti on, such as sodium carbonate or 

trisodium phosphate , using a solution of l pound (0.5 kg) 

of sodium carbonate or trisodium pho sphate to 3 gallons 

(11 L) of potab le water , and thoroughly rinsing them 

with clean , hot , potable water. 

Other aqueous cleaning so lutions shall be permitted 

to be used for on-site recleaning provided that they are as 

recommended in the mandatory requirements of CGA G-

4 .1. [ FPA 99:5.1. 10.4.3.10 , 5.1.10.4.3.11] 

1321.8.8 Contaminated Materials. Material that has ( ( 

become contam inated internally and is not clean for oxy­

gen service shall not be insta lled. (NFPA 

99: 5 . 1. 1 0. 4. 3 . 12] 

1321.8.9 Timeframe for Brazing. Joint s shall be ( ( 

brazed within 8 hours after the sur faces are clea ned for 

brazing. [ FPA 99:5.1. 10.4.3.13] 

1321.9 Brazing Dissimilar Metals. Flux sha ll only be ( ( 

used when brazing dissim ilar metals. such as copper and 

bronze or brass, using a silve r (BAg series) brazing filler 

metal. [NFPA 99:5. l. l 0.4.4. 1] 

1321.9.1 Surface Cleaning. Surfaces shall be cleaned ( ( 

for braz ing in accor dance with Section 1321.8. [NFPA 

99:5. 1.10.4.4.2] 

1321.9.2 Flux. Flux sha ll be appli ed sparingly to mini- (( 

mize contamination of the inside of the tube with flux. 

The flux shall be applied and worked over the cleane d 

surfaces to be brazed us ing a stiff bristle brush to ensure 

complete coverage and wetting of the surfaces with flux. 

[NFPA 99:5.1.10.4.4.3, 5.1.10.4.4 .4] 

1321.9.3 Short Sections of Copper. Wl1ere possi- ( ( 

ble, shoti sect ions of copper tube shall be brazed onto the 

non-coppe r compone nt, and the inter ior of the sub ­

assem bly shall be cleaned of flux prior to insta llation in 

the piping system. [ FPA 99:5.1. l 0.4.4.5] 

1321.9.4 Flux-Coated Brazing Rods . On joints (( 

DN20 (NPS ¾) (1/s inch O.D.) size and smaller, flux­

coate d brazing rods shall be permitted to be used in lieu 

of applying flux to the surfa ces being joined. [NFPA 

99:5. l . l 0.4.4.6] 

1321.10 Nitrogen Purge. When braz ing, joints shall be ( ( 

continuously purged with oil-free , dry nitrogen NF to prevent 

the format ion of copper ox ide on the inside surfaces of the 

jo int. [NFPA 99:5.1.10.4.5. 1] 

1321.10.1 Source. The source of the purge gas shall (( 

be monitored , and the installer shall be audibly alerte d 

when the source content is low. [NFPA 99:5. 1.10.4.5.2] 

1321.10.2 Flow Rate Control. The purge gas flow rate (( 

shall be controlled by the use of a pressure regu lator and 

flowmeter, or combination thereof. 
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