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AL S- ASTM A106

Designation: A 106/A 106M — 04b U In LEDOR-NE stncucs

INTERNATIONAL

Standard Specification for
Seamless Carbon Steel Pipe for High-Temperature Service'

This standard is issued under the fixed designation A 106/A 106M; the number immediately following the designation indicates the year
of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval.
A superscript epsilon (€) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

it
%II\\
5 STPT370 | AI06GR.A | 3602P1-360 17175(1)()ST35.8
s 2 STPT410 | AI06GR.B | 3602P1-410 17175(1)2)ST45.8
2 3
gk 3602 P1--460
g B
£ g STPT480 | AI06GR.C | 3602P1-490Nb
)ik
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g - ASME B36.1 SCH40

ASTM oD
AR mm
6 1% 10.3 037 | 037 047 | 047
2.24 224 3.02 3.02
. . B 063 | 063 080 | 0.0
231 | 231 320 | 3.20
10 3B 11 084 | 084 110 | 1.10
271 Liit S| 3.3 am | 747 |
15 2 | 23 127 | 127 162 | 162 195 | 255
287 | 287 391 | 391 556 | 782
2 34| 267 169 | 160 220 | 220 290 | 3.64
: 338 | 338 455 | 455 635 | 9.09
5 1 334 250 | 250 324 | 324 424 | 545
356 | 3.56 285 | 485 635 | 9.70
92 I-14 | 422 339 | 339 447 | 447 s6l | 77
368 | 3.68 508 | 5.08 714 | 10.15
40 1-12 48.3 4.05 4,05 5.41 5.41 7.25 9.55
391 | 301 554 | 554 874 | 11.07
30 2 60.3 544 | 544 748 | 748 1.1 | 13.44
- 516 || 5.16 701 | 701 053 | 14.02
65 2z | 730 863 | 863 1141 | 11.41 1492 | 20.39
549 | 549 762 | 762 11.13 | 15.24
80 3 88‘9 11 20 11 20 189 187 21 A< 27 AQ
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SCREWED SOCKET WELD

Remakeable, using nipples and unions with A permanent leak free joint. Easily aligned. Low
thread sealant. Low level of skill for assembly. level of skill for welding.
Cannot be guaranteed against leaks Pipework must be cut to remove trap

FLANGED BUTT WELD
Remakeable joint. Greater skill to ensure Permanent leak free joint. Careful alignment
torquing and optimum compression. and skilled labour for welding
Cannot be guaranteed against leaks Pipework must be cut to remove trap

ir
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EHERE OB

W kg/h = 0.002827 D2V

U
V = W v
0.002827 D?
D = Pipe bore mm V = Steam Velocity m/s v = specific volume m3/kg
DN 15 20 25 32 40 50 65 80 100 125 150

Sch 40 158 21.0 26.6 35.1 40.9 525 62.7 77.9 102.3 128.2 154.1
Bore (mm) Sch 80 13.8 18.9 243 325 38.1 492 59.0 73.7 97.2 122.3 146.4
Sch 160 11.7 156 20.7 295 34.0 428 539 66.6 87.3 109.5 131.8

ir
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Henzerc (kglh) SC

Pressure | Velocity Pipe Size Nominal / Actual Inside Diameter

bar g m/s 15 20 25 32 40 50 65 80 100 125 150
15.8 20.93 26.64 35.04 40.9 52.5 62.7 77.92 | 102.26 | 128.2 | 154.05

15 9 15 25 43 58 95 136 210 362 569 822

0.4 25 14 25 41 71 97 159 227 350 603 948 1369
40 23 40 66 113 154 254 363 561 965 1517 2191

15 10 18 29 51 69 114 163 251 433 681 983

0.7 25 17 30 49 85 115 190 271 419 722 1135 1638
40 28 48 78 136 185 304 434 671 1155 1815 2621

15 12 21 34 59 81 133 189 292 503 791 1142

1 25 20 35 57 99 134 221 315 487 839 1319 1904
40 32 56 91 158 215 354 505 779 1342 2110 3046

15 18 31 50 86 118 194 277 427 735 1156 1669

2 25 29 51 83 144 196 323 461 712 1226 1927 2782
40 47 82 133 230 314 517 737 1139 1961 3083 4451

15 23 40 65 113 154 254 362 559 962 1512 2183

3 25 38 67 109 188 256 423 603 931 1603 2520 3639
40 61 107 174 301 410 676 964 1490 2565 4032 5822

15 28 50 80 139 190 313 446 689 1186 1864 2691

4 25 47 83 134 232 316 521 743 1148 1976 3106 4485
40 75 132 215 371 506 833 1189 1836 3162 4970 7176

15 34 59 96 165 225 371 529 817 1408 2213 3195

5 25 56 98 159 276 375 619 882 1362 2347 3688 5325
40 90 157 255 441 601 990 1411 2180 3755 5901 8521

15 39 68 111 191 261 430 613 947 1631 2563 3700

6 25 65 114 184 319 435 716 1022 1578 2718 4271 6167
40 104 182 295 511 696 1146 1635 2525 4348 6834 9867

15 44 77 125 217 296 487 695 1073 1848 2904 4194

7 25 74 129 209 362 493 812 1158 1788 3080 4841 6989
40 118 206 334 579 788 1299 1853 2861 4928 7745 11183
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Pressure drop (bar)

L ength of pipe (m)

Specific volume of steam (m3 /kg)
Mass flowrate (kg/h)

Pipe diameter (mm)
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http://www.spiraxsarco.com/Resources/Pages/Calculator
s/pipes/sizing-new-pipes.aspx

HOME CAPABILITI INDUSTRIE SERVICES PRODUCTS TRAINING

ES S

Calculators > Pipes

Sizing New Pipes

Design new steam pipes correctly on pressure drop and velocity methods.

Note: - You cannot use commas (,) as decimal points. Please use periods (.)
Example: 1.02 not 1,02

2

Calculation ifsizing on Velocity v\
Target Upstream Enter Va 'm/s v
Velocity

Upstream Enter Va bar gauge |
Pressure -
Mass Flow Rate Enter Va kg/h v
Equivalent Pipe Enter Va m v
Length -
Pipe Standard and 'ANSI - Schedule 40 ~|
Schedule

Calculz Reset | Print |
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TE4%: 15m/s~25m/s

=5 25m/s~40m/s
*15m/s LIRS, 40m/s L) |

R RS (B A 20

2 [ {5 FR Ui R 10K
A /NR0.1bar/50m
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‘solid’ slug of water will produce waterhammer

Condensate

=
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Incorrect use of a concentric reducer

Steam [>

Inadequate drainage hefore a rise

Condensate
Steam E>

Incorrect installation of a strainer

Condensate

Steam |::>

Condensate
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30 - 50 metre intervals

G

ln.

Steam —w o Trap st

Gradient 1.19g . ~ Steam

Trap set

Trap set

¥
Condensale
Condensale

Condensate

P arco
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Mains diameter - D Pocket diameter - d, Pocket depth - d;
Up to 100 mm nb di=D Minimum dz = 100 mm
125 - 200 mm nb dy = 100 mm Minimum dz = 150 mm
250 mm and above dy = D/2 Minimumdz = D

5team|:> 6 S 8’ |:>

Float trap with
in-built sensor

Condensate return <2 ¢ = 3 {0

Fig. 10.3.4
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EENTRE

BlEE (A) = Lx At x a (mm)

L = EREE (m)
At R (°C)
a = AR A5

Material Temperature range (°C)
<0 |0-100 | 0-200| 0-300|0-400 | 0-500 | 0-600 | 0-700

Carbon steel 0.1% - 0.2% C 12.8 13.9 14.9 15.8 16.6 17.3 17.9
Alloy steel 1% Cr 0.5% Mo 13.7 14.5 15.2 15.8 16.4 17.0 17.6 -
Stainless steel 18% Cr 8% Ni 9.4 20.0 20.9 21.2 21.8 223 22.7 23.0
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EENTRE

[ | |

Anchor Sliding support Expansion fitting Sliding support Anchor
point A point B point C point B point A
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AMO ENERGY TIPS FOR
STEAM

Applications

Reusable insulating pads are commonly used in industrial facilities for insulating
flanges, valves, expansion joints, heat exchangers, pumps, turbines, tanks, and other
irregular surfaces. The pads are flexible and vibration-resistant and can be used with
equipment that 1s horizontally or vertically mounted or that 1s difficult to access. Any
high—temperature piping or equipment should be insulated to reduce heat loss, reduce
emissions, and 1m,prove‘safety As a general rule, any surface that reaches tempera-
tures greater than\l 20°F ,Should be msulated to protect personnel. Insulating pads can
be easily removed Poreriodic inspection or maintenance, and replaced as needed.

Insulating pads can also contain built-in acoustical barriers to help control noise.

48°C

ir
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Photo 4. An insulated horizontal seam shows two large
areas on the top surface with surface temperatures in
excess of 180°F, as well as some smaller areas on the
lower half of the pipe. Note that the well-insulated areas
have surface temperatures in the 80°F to 100°F range.

www.SpiraxSarco.com/uk

Photo 2b. Infrared photo of the same pane! system showing
high surface below the connecting honzontal duct

LandGuide M43F¥;
sl

SE(H $518

fo A CRE RS B Ao S B 2ME I 7 e

At H PR AL R H U T [ BGAG AT DL
PR ESIR RO, R TR, PRoRA & 5 i ERG
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Heat emission from single horizontal steel pipes freely exposed in
surroundings at 20 °C

Temperature
difference between
pipe surface and

Heat Emission W/m

MNominal Pipe Size mm

ambient-"C 15 20 25 32 40 50 65 80 100 125 150

40 42 51 62 Th 54 102 125 143 179 214 248

50 55 67 81 99 111 135 165 189 236 281 327

60 69 84 102 125 140 169 207 238 297 354 411

70 84 103 125 152 170 206 253 290 362 437 502

80 100 122 149 181 203 246 301 345 431 515 598

100 135 164 200 244 273 331 406 466 582 695 508

120 173 211 257 314 352 427 523 GO0 750 B9y 1040

140 215 262 320 301 438 K32 653 750 937 1120 1310

160 261 318 389 476 534 648 796 915 1140 1370 1800

180 311 380 465 569 638 776 954 1100 1370 1650 1920

200 366 447 547 670 753 916 1130 1300 1620 1950 2270

220 425 520 637 781 878 1070 1320 1510 1900 2280 2660

240 490 600 735 02 1010 1240 1520 1750 2200 2650 3090
NWLL =3 N /=

47 (DN100)Hy10bargz& R E Rl i 7=160CH:, &mHy
|= Rrsion N Y oy

BRI 1140 Wim. RSB BIME RRE, £4£8400

/INEEX1140W/m x 3m = 28728 KWhEJEEZE, 49%72.5
ANERETNHRVE
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Energy Savings® from Installing Removable Insulated Valve Covers (Biu/hour)

Operating Valve Size (inches)
Temperature, °F ] ] B : 10 12
200 a0 1,040 1,560 2200 2,900 3,300
300 1,710 2,300 3,300 4,800 6,200 7,200
400 2,800 3,400 5,800 8,300 10,800 12 500
=00 4,500 6,200 8,000 13,000 16,900 19,700
GO0 6,700 8,100 13,300 19,200 25,200 29,300

* B on installation of a 1-inch thick irsulating pad on an ANS 150-pound dass flangad valve with an ambiert
ternperature of 65°F and zero wind speed.

o) ST

*FL{E[250psig, 406 FRY6” R prom AR ARIEL 1R, FH
B HEEELI5800B TU/AH & 6120k J/h.
SAE8400/NIFLYL. 205K BLS96001RHIES

Spl r%arco
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Steamffuel wastage through leaks

COAL Il GAas
tonneaiYear tonneafear G.J Y ear
1000 .»i-!:- o ‘g& K 0 e ,EL >
B0 spon | A 7Ly /% §7~ a[:E‘
B0 Too e 180 § 400 Rl o 15000 f i e -
GO 140 F 80 = 000 = v 2 KRS 12 /J_ .
L y (o] —
100 joo of o | BT IR /})%#E”\ 1
er [ goog  2°00 F
w b 200 2 » 2 2L = —
a L “ar gooo | llﬁ . 5mm E’T7’J‘ 4°m P
Ly Eae] iooo | 2= . .
. wf  w so00 | F ) ET B %
/ wl =} o F ¥ { Y25
BTV 1] -—--—;—-!----—— e ey s e i i ——- g00 = ﬂ
Y. " ® 2000 | 100kg/h e,
1] & g0 b oa a0 F ‘\\\ —_—
| = afF v
2]

A B zfu

Steam kg'h

E-.
1000 I

/ ,
]\
n 7’ 4 ob o} b
200 X3
800
A A B | - -&84OOJB$
o . o e0 F )
i)
“f wtop ‘\60'\’{
4 iV o & %)
/ afF *F
- ,—\»-r‘ 2, % ]s ‘\ 4
i 10 sk @ v J‘]‘]\'
- oo L B \ )
L =) B I 44
i 'r
ﬁf’ I =8 & 20
sk
L 10
4 alk 1 F 0.6 e
3 ]
3 4 & & 10 14 2400 3000 BADD 2000 2400 2000
Staam Prassune bar g (x 100= kPa) Heurs per yeaar

24HourDay  TDayWeek  S0Week Year = 8200 Hours

From chart read off energy loes In kgh ol staam rom shap edgad

oAflos, Avarage orflice s2es I (raps e B Hour Day 5 Day Week  50Week Year= 2000 Hours
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Table 6.1.1
The main categories of heat treatment in the dairy industry

Process Temperature Time
Thermisation 63 - 65°C 15 s
LTLT pasteurisation of milk 63°C 30 min
HTST pasteurisation of milk 72-75"C 15-20s
HTST pasteurisation of cream etc. =80°C 1-5s
Ultra pasteurisation 125-138°C 2-4s
UHT (flow sterilisation) normally 135 - 140°C a few seconds
Sterilisation in container 115-120°C 20 = 30 min

spira)(
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i
5
o
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U S
—i
Mass Volume
4 bar S EE7K 900 kg/h AEE7K 0.9 m3fh
P28 7%45, 100 kg/h FH2E7E 5, 167.3 m3/h

O bar g
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100 kg HYFFAEZ5R
99.44% HJZERIHDE 208

/_‘

I\

900 kg 1Y% 587K
0.56 % HY4EATE
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REKEKRIERZE (kglh)

Press. Down Pipe Size
Stream of
Trap
(mm)

bar g 15 20 25 32 40 50 65 80 100 125 150

0 6 11 18 30 42 69 98 152 262 411 594

0.1 7 12 19 33 46 76 108 166 286 450 650

0.2 7 13 21 36 50 82 117 180 310 488 705

0.3 8 14 23 39 54 88 126 194 335 526 760
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“You can’t manage what you can’t measure”

- Lord Kelvin
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