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Fittings :-

- Tube Fittings 1/16” - 2" ; 2 MM - 38 MM

- Pipe Fittings 1/16"-2"

- Face Seal Fittings 1/8" - 1"

- Weld Fittings 1/4" - 1"

- Fuslble Fiitings 3/8"

- Swagelok Automatic Welding Machine 1/8" - 2~

- Vacuum Fittings 1-16"-1 %" ’

- High Pressure Fittings up to 60,000 PS! 1/4" - 1"

Hoses and Quick-Connects:-
- Thermopiastic Hose 1/4”" - 1" ; 6 MM - 22 MM

- Push-on Multl Purpose Hose 1/4* - 3/4"

- Flexible Metal Hose 1/4” - 2"

- Flexible Teflon Hose 14"~ 1"

- Quick-Connects Couplings 1/8" -1"
Valves -

- Ball Valves 1/16" - 2*

- Plug Valves 1/8" - 1/2"

- Industrial Excess Flow Valves 1/8” — 1/2"

- Check & Relief Valves 1/8" - 1"

- Bleed & Purge Valves 1/8" - 1/2"

- 2-Valve, 3-Valve & 5-Valve Manifold Valves

- Metering Valves 1/16” - 3/8”

- Needle Valves 1/8" - 1"
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Bellow Sealed Valves 1/4” -1/2"
Dlaphragm Vaives 1/4” - 1/2"
High Pressure Valve up to 45,000 PSI 1/4" - 1"

Swagelok Miscellaneous & Tools : -

-

-

Filters & Snubber Fittings 1/8"— 1/2"

Coalescing & Particle Filfers 1/8" - 174" ; 6 MM

Liquld Leak Detector : Snoop, Real Cool Snoop

Lubricants & Sealant : Swagelok TFE Tape, SWAK, Sliver Goop, High Purlty Goop,
VAC Goop

Sample Cylinder 40 cc. - 3875 cc.

Heat Exchanger Tube Plugs 1/2" - 1"

“Tools Hand Tube Bender 1/4” - 1/2”: 6 MM — 12 MM

Electronically Control Tube Bender 1* - 2"
Hydraulic Swaging Unit 1/2" - 2" ; 12 MM - 38 MM
Tube Cutter 3/16” ~1/2" ; 4 MM - 12MM

Tube Deburring Tools 3/16" - 1 12" ; 4 MM - 38 MM
RachetWrench 18" -1/2" ; 3 MM ~ 12 MM
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tndsn (THREAD)
- U.S.A. ¥ud NPT (NATIONAL PIPE TAPER THREAD) URe
UN (UNIFIED SCREW THREAD)
- JAPAN %358 .EUROPE “1¥ut INTERNATIONAL ORGANIZATION FOR STANDARD
1s0 7/1, DIN 2999, BSP TR, JIS B0203,
U8z R 1/4 Keg.
IS0 228/1, DIN ISO 228/1, BSP PL,
JIS B0202, R /8 U8s R 1/4
1. induaide 30
1.1 NPT (NATIONAL PIPE TAPER THREADS)
1.2 IS0 7/1 TAPER PIPE THREADS
2. 1nfess win unfuuiny 32
2.1 UN (UNIFIED SCREW THREADS)
2.2 ISO 228/1 PARALLEL PIPE THREADS

2.3 IS0 262 (METRIC)

i@ 10 Yszs tHeAIniessiaumsienviiosa 34
b2 2
R?ﬁ&ﬂﬁl%?1%&155ﬂﬁ§19ﬂﬂ?1ﬁ§70ﬂ133? 35

13 (VALVE)
Taseaieuesds 36
HaesRansaumsdanfiannda
1, MSTMINLENIET (FUNCTION) Temutretily 37
1.1 a-1ia (ON-OFF)
1.2 Muguuiinems e (FLOW CONTROL)
1.3 @1weufenINMS ¥R (DIRECTION CONTROL)
1.4 ffaefiwisafutiit (OVER-PRESSURE PROTECTION)
2. dmMazvaeszuuing 38
2.1 PRESSURE
2.2 TEMPERATURE
2.3 SYSTEM FLUID

2.4 OTHER SYSTEM CONDITIONS
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-Wall thickness

needed to contain , -
pressure T T2
Exira pipe o
wall thickness =
g P required for Fult wall thickness
Wagftg‘i:‘;";sai : . threading 4 of bbingisused to

‘must be used 3 contain pressure
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vissnndaanr e PIeE wVFen el PIPE Wnuasnsnndan
nifeamnanaN wissuy TUBE Bheu Sudenawiisiadnifianunden 1du fde
yiwingudnandmeuanuas TUBE 1A 1 W 1 el uaszinde dwngudnang
MBuaNYaN PIPE U148 1 i"?:u ¥ 1.315 vi"i'q (w5129 mae  (NOMINAL ‘SIZE)

uRziSunANuwmYaY PIPE Lflu SCHEDULE (9uwauas PIPE miaiens14va)

FISINUFANTIIAURSANINYEY PIPE # SCHEDULE #7149

PIPE WALL THICKNESS
Nominal o0 Wall Thickness Inside Diameter

Size 7" | Sch10 | Sch40 | Sch80 | Sch10 | Sch40 | Sch 80
1/8 4051 .049 .068 .095 307 268 215
1/4 540 | .065 .088 119 410 364 302
3/8 .678 | .065 .091 126 545 493 .381
172 .840 | .083 109 47 674 622 546
3/4 1.050 | .083 A13 | 154 .884 .824 742

1 1315 | .109 133 179 | 1.097 | 1.049 | .957
1-14 .} 1660 | .109 140 191 1.442 1.380 | 1.278
1-12 1.800 | .109 145 .200 |- 1.682 1610 | 1.500
2 2375 | .109 54 218 | 2157 | 2.067 | 1.939

All dimensions in inches
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BT NUNANTINAURZAINWNIYEY TUBE #9ué 1/16" &4 2"

FRACTIONAL TUBING O.D. , WALL, 1.D. CROSS SECTIONAL AREA

Yube 8.0, | Wall Thickaess Yube 1.D. 1.0, Cross Sectional
{in.} {in.} {in.} {in.} Area {in?}
10 G4z o614
16 062 ‘815 a2 ‘2008
‘020 022 ‘0004
28 068 5057
» 325 035 055 ‘0024
038 13 5135
6 87 035 17 o108
043 089 ‘0082
028 T84 )
035 180 025
e 250 ode 152 018
085 ‘120 ‘011
W5 242 F73
16 312 s 214 038
‘065 ez 026
o3 305 73
g ars 04g 277 ‘080
; 085 245 b47
35 330 KPS
: 049 402 127
LS L 065 370 1108
083 334 088
548 37 218
065 295 192
o8 aH23 083 P 186
095 435 149
R 52 ]
065 620 302
) 750 083 584 ‘268
095 560 246
108 532 ‘202
095 77 @74
v 065 745 438
78 475 083 708 805
‘035 885, 769
108 657 333
065 870 505
083 834 548
1 1.000 095 810 515
a0 282 480
120 760 454
8 . 7,084 73
P 1.060 883
‘109 1032 837
A 1250 120 1.010 801
34 982 57
156 838 891
055 1310 1348
108 1.282 1.291
120 1260 ° 1.247
A2 1500 134 1232 1.192
156 ‘11138 1,108
188 1424 _ 892
709 1782 7404
120 1760 2433
2 2.600 134 1782 2356
156 1.688 2238
188 1.624 2071
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M5 INUERNTSURZAINTEN TUBE eeud 1 ., B9 25 .

METRIC TUBING 0.D., WALL, 1.D. CROSS SECTIONAL AREA

Tube 0.0, Wall Thiskness Tube LD, 1.0, Tross Sectionat
‘{mm) {mm} {mm} Arza {mm?)
2 & ,2827
1 3 4 1257
4 2 0031
.5 20 3.4
3 8 1.8 254
8 1.4 1.54
B 48 18.10
.8 4.4 15.21
5 10 4.0 1257
1.25 a5 9.62
15 30 7.07
1.6 28 £.16
E) 84 3237
1.0 60 2827
8 1.25 55 23.78
15 5.0 19.64
1.6 4.8 18.10
8 84 5542
1.0 80 50.27
10 1.25 75 4448
1.5 7.0 38.48 -
1.8 6.8 38.32
1.0 100 78.54
1.25 85 70,88
12 15 8.0 83.52
1.6 8.8 60.82
2.0 8.0 50.27
1.0 12.0 11310
1.2 118 105.68
. 15 11.0 95.03
1.8 10.4 84.95
20 10,0 7854
22 9.6 72.38
12 126 124.69
15 12,0 113,10
15 1.8 118 109.36
20 11.0 85.03
23 10.4 84.95
1.2 1386 14527
L5 13.0 132.73
18 1.6 12.8 128.68
20 120 113.10
23 11.4 102.07
1.2 15.8 19113
15 15.0 176,72
1.6 148 172.03
18 20 140 153.94
23 134 141.03
25 3308 13273
26 12.8 128.68
15 17.0 226.38
1.6 168 221.67
20 20 16.0 201.06
23 15.4 186.27
25 150 176.71
28 . 148 17208 . 2
15 19,0 283.53
1.8 18.8 277,59
20 18.0 254.47
2z 23 17.4 297.78
25 17.0 226.98
26 168 22167
1.5 220 38013
1.6 218 873.25
© 20 21.0 346.36
25 : 23 204 326.85
T 2s 200 31416
28 198 307.91
3.0 18.0 28353
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@A IaNN8 (TUBE VARIABLES)

1. #1uNFNAN (CONCENTRICITY)

2. AW (WALL THICKNESS)
3. tfwhgudea i amElumasMBURn (INSIDE AND OUTSIDE DIAMETER)

4. ANMLSBULBSAIYE (SURFACE FINISH)

5. #nauie (HARDNESS)

6. wurt¥eetfy vio wuidon (SEAMLESS OR WELDED)

7. ¥UaNeNTEg (TYPE OF MATERIALS)

SEAMLESS OR WELDED
HARDNESS

CONCENTRICITY
WALL THICKNESS TYPE OF MATERIAL

OUTSIDE &

INSIDE DIAMETER SURFACE FINISH
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faishs@aiunsiden TUBE

2
1. gewgdl axfuediuTaenaets  ussais i essudasdgunpligege

MwmsAiul TUBE usassiinssnid

Aluminum 400°F (204°C)
Copper ‘ 400°F (204°C)
Steel 375°F (191°C)
304SS 1000°F (538°C)
31655 1200°F (649°C)

Alloy 400 800°F (427°C)

2 - :zs, § ax (l
2. mmﬂm‘if\nu (WORKING PRESSURE) TUIHNUTWIANE AN

o & 4 ar
vawia Fég  ussuiinindinuagie

2.1 COPPER TUBE

Based on ullimate tensile strength 30,000 psi (2067 bar). For metal
temperatures -20° to 100°F {-23° to 37°C). Allowablé working pressure
loads calculated from S values of 6000 psi {413 bar) as specified by
ANSI B31.3 code.

Tuhe Yube Wall Thickness {lnches} SWAGELOK
0.8, . Filting
{in} j.028 035 049 085 083  .09% 208 20 Series
8 | 2700 3600 . i 200
Working Pressure {psig}
yi6 11800 2360 3400 Note: For gas service, use 300
i tubing where working
174 1300 9600 2500 3500 pressure is fisted outside of 400
the shaded area (see
. . “Tubing for Gas Semvice™ ont <
58 § 1300 %00 2700 p.82). 500
i 11000 w00 2200 500
72 800 | 1ee 1600 2100 810
58 - S00 1200 1600 1300 1010
w4 © 700 | 1000 1300 1500 1800 1210
G 600 800 | 1100 1300 1500 1410
1 500 700 806 1100 1300 1500 1610
“Yable 2

Note: 1. No alfowance is made {or comrosion or erosion

2. Calculations based on minimum wall and maximum 0.D.
allowable under ASTM B75 specification.
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2.2 CARBON STEEL TUBE

Soft annealed carbon steel hydraulic tubing ASTM A179 or equivalent. Based on ultimate tensile strength 47,000 psi
(3238 bar). For metal temperatures -20° to 100°F (-29° to 37°C). Allowable working pressure loads calculated from S

values of 15,700 psi {1082 bar) as specified by ANSI B31.3 code. :
Tube Wall Thickoess {inches) SWAGELOX

0,
m{f,.?p 028 035 049 065 083 .08s 2108 320 a3 148 65 A 2w Fitting Senes
8 8000 10200 200
16 5100 6600 9600 Working Pressure {psig) 3%
1 3700 4300 7000 9600 Note: For gas service, use 400
816 3700 5500 7500 tubing - where working 500
7 3100 4500 5200 ' pressure Is listed outside of 500
R | w0 | %00 450 500 b Rkt M i

” 1800 . 260Q 3500 4500 5300 o 9_2)'9 e 1010
7 2100 2900 3700 4300 5100 210,
7 B 1800 2460 3200 3700 4300 1418
¥ 1500 2100 2700 3200 3700 4100 1610
Py 668 2166 76 ] oA e 2600 W6 400 5w : 7600
i E 1800 . 2000 2400 2600 | 2900 3300 3700 4100 5100 2400
=3 . 1500 - 1700 . 1900 2100 . 2400 2763 ] 3000 3700 5200
* Table 3

Note: 1. No allowance is made for corrosion of erosion.
2. Caleulations based on minimum wall and maximum O.D. allowable under ASTM A179 specification,

2,3 STAINLESS STEEL TUBE

Annealed 304 or 316 stainless steel tubing AST M A289 or ‘equivélent. Based on’uitimate tensile strength 75,000 psi
{5167 bar). For metal temperature from -20° to 100°F (-29° to 37°C). Allowable working pressure foads calculated from

S values of 20,000 psi (1378 bar) as specified by ANS! B31.3 cade.

Tube 0.0. Tube Wall Thickness {inches) SWAGELOK
{in.} 016 012 018 ;s 2¢ 028 L0358 048 065 083 085 .10 320 134 156 788 Fitting Series
12,000
,’;;: 56?9 eeoa 3 81 g.o ,_;,M\m y 2,- T 8500 10900 For Seamless Tubing* ,;32
s - B S oo oo - - 5400 7000 10.200 Working Pressure {psig) 300
ET N S T 4000 5100 7500 10.200 Note: For gas service, use 400
516 S . vl 4000 5806 8000 tubing where wo_rking 560
8 T Y .. 1338 4300 8500 pressure is fisted outside of 200
. the shaded area {see-
- < e K . 4o 260 | 3700 5100 6700 “Tubing for Gas Service” an R
58 - - 2500 | 4000 S200 6000 p.9-2). 1010
7 2500 ] 330D 4200 4500 580G 1210
78 2000 2800 § 3600 4200 4800 1410
=g 2400 | 3100 3600 4200 4700 1610
114 2400 2800 | 3300 3600 4100 4809 2000
1172 ‘ 2300 2700 3000 | 3400 4000 4300 2400
2 2000 2000 2500 2500 | 3600 3200
*For highef pressures and heavier vall thickness tubing, saa High Pressure Fittings sfzbsecxian of Master Product Binder

Table 4
Note: 1. No allowance is made for corrosion or erasion. ’
2. Calculations based on minimum wall and maximum O.D. allowable under ASTM A269 specification.
3. For welded and drawn tubing; a derating factor must be applied for weld integrity:
a. for double welded tubing multiply pressure rating by .85.
b. for single welded tubing mulliply pressure rating by .80.
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Factor ¥ifluani¥ainadulieIn (WORKING PRESSURE) asay fia gamgf

2 - a5 1
fain wmsifandeWomneaufumsiinuesuniado fasanngavpfianfnsanés

°F Aluminum| Copper Steel 30488 31685 | Alloy 400
200 1.00 80 95 1.00 1.00 88
400 40 50 86° 93 96 79
600 X X X 82 .85 79
800 X X X 76 78 786
1000 X X X 68 76 X
1200 X X X 30 37 X
1400 X b4 X X X X

“ Based on 375°f= max.

ABHNMISANUIR

Y8 STAINLESS STEEL 316 mwiaifueheudnaiy 172" * @umud 049"

# 1000°F (538°C) #l WORKING PRESSURE t¥nffu 3700 PSIG % .76 =2812 PSIG

msafaud miussin Gas

winufiganes 194 AIR, HYDROGEN, HELIUM U NYTROGEN A WIANS
Snn Seasdaisossseatavineid  meiivelfaesmasie a5 ERnwnnag

PEANUA USRS 1 L WS 1e 8N AN LAY IYRe L Aan s §31

Fractional Sizes Metric Sizes
: Minimum Minimum Minimum Minimum
Tube | Nominal | Tube | Nominal Tube | Nominal | Tube | Nominal
0.0. Wall 0.D. Wali 0.0, Wall 0.0, Wall
Thickness Thickness Thickness Thickness
18 028 3 .e5" 3mm - Bram 18mm | 1.5mm
3ne 028 78 .083" smm Smm | 20mm | 1.8mm
T8 028 1 083 8mm 1.0mm |22mm| 2.0mm
51| 035 |14 109 10mm| 10mm |25mm| 22mm
1. 38 035 1-1/2° A34 2mm | 1.0mm | 28mm | 2.8mm
1 049° b 180” H4mm | 1.2mm {32mm| 3.0mm
5/8° 085° ' 6mm | 1.5mm |38mm|{ 3.5mm
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1: adelifiana e aavinsuiagunsdien

F?ight‘. Fuse panel clear.
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2. tilafuwiaanfeihgunsdmsaniiifamsosauarmsTaungenIsasnld
$uredzmn

Right, Pump unit connected pl;operly to permit access.

3. “leas A efaemivanssuuMINNIR IHIzAsNM SURENNTS
i waegunstuasn T widszean

— el
s v =]

® Wrong. Operating panel blocked. Right. Operating panel clear.
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4. wmsifwialuiige fussaznesnag aasn Bar rarn ifiuszpe e

flavfumsanffasdne  uaz liensagussiuflauimetd

Bar Rail

swmiute 174" B4 1/2" @54 SUPPORT Mnnn 3 wa
5/8" fia 7/8" #1518 SUPPORT ipmn 5 wn

> 1¥ @157 SUPPORT “1Hyn7 7 e

Tubing supported in long run

5. vianidzamsiive fudidennds wis REGULATOR

Lubricator with angle bracket
support
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=Y 'q ’n’r g' ar ar
6. U3170M8aAv1871975%d SUPPORT tHavanniiwitineed1ds uay

usqﬁaﬁzﬁﬁgﬁ

Right. When valve is mounted to prev_ént rotation of the valve body, no
strain is placed on the tubing.. -
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7. @ISLAWBMNGY (HavdniRpemsazauduul adavitsswitaia

7

ﬁﬁag.

® Avalid this Correct method

k> a, & @ .
8. msfedsfadoasiiudenn faafivilvasszanumsdanugedos

R

W .

= - ‘ﬂzzéfzix5%§§s§§
ng%: — = ey
® Wrong. Space wasted Right. instaﬁation is neater

and space is conserved
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9. wmsdnmaisna Loop 1T 1Hefesfiunisvensditaeial davannguugh

2 . " 3
wasfoufiu steess Mifefiu wanandl unsitesuigear Wilipn 1issmaeivaea

1wa

® Wrong. Installations made like this may evenlually leak because
of movement of the tubing from lemperature changes. Alsg, the tube
usually cannot be bottomed in the fitting.

Right. Installations of this type allow for expansion from day to day
temperature changes and allow easy disassembly and proper
bottoming at both ends of the tube.

3 S -
10, unsdansdavdaanatiiruinpneedawnu NUT W 1 1/4 S8
3 g
MS8AEY TUBE USzANSAR TUBE
o ; [ & gw".
1. msiiszpzuaievonse (HaiResviviinda
2. TUBE azfasih fwngudnanameuanaiasnasgiu

3. msiisafinsdanafiwinsey Lialfpsiiuananasnasiagnntang

cadaedaiiiunnseana
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it

R Radius of tubing bend as

required or minimum allowed
for specified wall thickness and
tube size as recommended by
bender manufacturer,

L Straight tube length required

_from end of tube to beginning of
“bend.

T Tube outside diameter.

Fractional
T
Tube 0.0, |'s| Ya [%s] Ya [%ne| Ya | Yo | S [ Us | TR | 1 |1 V| 2
{inches)
L
Leﬁgth Qf At ‘fg 23332 35( 13};5 ?is 15}15 13};“ “'}3 ‘3‘74 ?5115 ?‘52 2 2’3132 3‘3‘
Straight
(Iggt?:s} B || Stg |Vise|Psaf Y [3Vip | Vitg| 1¥10] 19] 190 119t5g] 2ig | Bl
R Radius of tube bend as recommended by bender manufacturer.
Metric
T
Tube O.D. 3| 618 |W0j12]14]16118[20122125{32 ]38
{mm) ’
L
Lengthof|A"| 19 [ 21 [ 22 |25 |29 | 31 | 32 | 32 | 33 | 33 | 40 | 51 | 60
Straight 7
Tube Iprl4g |17 |18 |20 |24 |25] 25|25 | 26|27 |23|47]s5
{mm) !
R Radius of tube bend as recommended by bender manufacturer.

ansel (L) fimnsdumenusin

aEna (L) agnvifauilge

13



Fmiusafinnsaana
Lt T e N R )

- TufiuTaques TUBE enawnia  gunsditiunisdeds

mausEaiedadimssomattosigataisad

MINIMUM TUBE BEND RADIUS
Tube O.D. . Radius
18* 38"
174 9/16"
38" 15/16"
1w 1-1/2°
5/8° 112"
3 194"
78" 2
¥ &
144" 5
112" 3
= : T
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s 1 . &d o 3 $ 3 !"
DY WNATAIURINENITINGBNY TUBE ANMIIAanalunIsiaag

6 =
— |- Allow 1/2 3

Tube Dia.

_C)_.i

L. |

D

.
AIMHIINNINA = A(3") +B(8") +C(6") +D(7") +E(8") +F(10") +G(3")

1"

- 43"

B L . a_ 2, o o o 3 n‘l
BAAITMENIYEN  TUBE Wifase  aziiSefvasmisdaviasineni fendaenonl

3 2 1 N&‘
AuEIteREnin 43" Fededinsawaaded

dugdn ¢ Seflmsdenaidu 1

m& ‘ A 3','
fNily  amenavey TUBE il usserivnng a2y

Radius

Al = 3-1 = 2" Bl = 8-2 = 6" Cl = 6-2 = 4"
Pl & 7=2 & §" El = 6-2 = 4" Fl1 = 10-2 = 8"
&l = 3-1 = g"

AU ITTHEASISIN 31"
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Factor smiumseanafuyfiieg

BEND RADIUS
Angle ) Factor
jgo ; gg; Tube Length is
- - Factor Bend Factor x .
A ST .o Bend Radius
80° . 1.57
180° 3.4

as

. t Qs 03 8 .
wmsaaiadeiadn Felimsfacdum 900 Auiumsemaae)

UBNDWTINSAE B

ANENINEIUTIN AN 90°

1.57 * Feflupemsdiatadug® By 1v

2
unzflrnnunisdanevneg 6 1974

1.57 x 1" % 8

}]

8.42"

auptasiifienase = anaenvanse (Cllsudalinmeda) +

aNEINBWUT IR

31" + g,42"

i

40.42"

fa1 oL vSeuL fsvfiuanaen e s ies Wdaaaids fasannisda axifiu

P < & i
W snasaasan (INFuase) zdunid
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MsTNIsTaeiads

1: duusznavuseiada
- NUT
FRONT FERRULE

BACK FERRULE

BODY

1

% SWAGELOK
BACK

FERRULE

SWAGELOK
NUT

Buduf i fuiaveuae  Swagelok Mn@aLdu FORGING 270 BAR STOCK
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2. Snwefiuaddioda

2.1
2.2

203

2.4
2.5
2.6
2e?
2.8
2.9

2.10

avlidaL Saed Wb lunn i eg
Wilusadadaantadatuiie L 1andaks
awujsnﬁﬁﬁﬁﬁﬁﬂﬂaﬁhwﬁhnﬁqua:wun TeaiAd s oveL 1
AHINNNYDE WL BY (COMPENSATING ACTION)
qeninfusasneangasutimin

Wniiniiiedaua wie astduwhgudnaemeEun s iwekada
sansouiinfudr idnesefoonuassynaut i1 iml
ﬁ%ﬁﬁﬁ%&gm&vﬂﬁﬁu&:uﬁqﬁﬁgquazéﬁ

wilnfuda i audganglanaufioaompRg ety
anteTauazaiane i fannamne URE YUY
aﬂuwsmﬂﬁznaas39&anﬂws§ﬂ§elﬁﬁwgnﬁaqu§aiﬂ Lerniula

waztasadsiun sy

2
mishasRemMs Nasiade

tilavainfedassuua id@winussinmisies  Swagelok “Wilnssanuuy

LHusgned wazdsnsafiudifasneiine  msiSasandiuasfamanasdiuusenaus

& ' o 57
fadaars i fulvadregndiasdaumsings  Belugausadadeasiims foeanduiiud

ﬂﬁﬂﬁhﬂiﬁ@%&ﬁadaaﬁﬁﬁhﬁaxﬁuiﬂaﬁwaazﬂﬁn

z
Tussumsurasliads

1. daavalifruinuasyaiade

2. mpuiudnedla i aSaemne e wuT udfuszuamu suT W

@ -
1 1/4 531 @ WSunaunemgnin 3/16" uax 4 a3, Wl uszdwiu

e 1/16", 1/8", 3/16", 2, 3, 4 . Whamiilee 3/4 580

2.1 NUT aziafouidnanfina¥éyu Back FERRULE tudhawin

2.2 BACK FERRULE 3vfy FRONT FERRULE ‘Winwuiy
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2.3 azflusedaniiodaanéie FRONT FERRULE

2.4 FRONT FERRULE |mdaugatuminsewire,fehgudnsremeiu
vandadaiiv fuhgudnaremeuanyae TusE

2,5 FRONT FERRULE asondnfwdlnfussy

2,6 axilusediufedun il Tuse tuisugui Bnflen uastuiiwinga
W SANARSEWINN BODY URE FRONT FERRULE
#7% BACK FERRULE tafaufli i mindisuaty

2.7 dafuiiuesy 1 174 say  Rend NuT Ledouiuinanta
1/16" %38 0.0625"

2.8 yaladaune Swagelok “WRMsRgmimsasnuuudidinse
winfusa uae Swnsodu TUBE’ﬁﬂﬁQWﬂiﬁ@ AN URE
Aauivieiwidvanassf  1ws1¥d) BACK FERRULE
Wi A3uTAELseH1uaIN FRONT FERRULE Msdu TUBE

b 2 ¥
zyuuliy fedinamnul Sudneasfaadylunisaanuuy

<

LHEd wiliavng axfifiuendifusediuge uaell sTRESS
: ] o

el win Jusedusziiownng  deillumseanuvuuaeiada

Swagelok TEWNIOTALBEMSIE I ARvneamnUIaTaY

AISTRRE (COMPENSATING ACTION)

sussousuaedinde fisasiiu

1. dansonusduawiase Datesiitiasa s s

2. sansoOuiugamMIER g fum s e

3. ﬁvmwsnwﬁnﬁﬂ%ﬁﬂuﬁqmﬁgﬂxﬁuﬁﬂlﬁ (CRYOGINIC TEMPERATURE)
4..awmwsnwﬁn%diuﬁqmmgﬁgqLﬂwﬁﬁgmwgﬁgqgﬂﬁiwuwzﬁﬂnﬁsﬂﬁawuﬂaq TUBE
5. sansoudnintuamasitng ufewsassgungdfliBu cyoriye W

N mg'; '\l‘:'
6. frnsonaaid eiuas i uiae 15,
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i
msaaaelads

1. WAk

swiuliasis Swagelok \feussasaifruinvasiions wyu wuT
uldeia voiasaemnal 6 wRm
dwmiwla  1/16", 1/8",3/16", 2 , 3 , 4 uy. W 3/4 S8
sz ngnit 3/16" Ul 4 uu.%ﬁiﬁﬁﬁﬁgu 1-1/4 savy
D xﬁa&ﬁghyaga e fudavnsssaninesiadauiaunisifiay
3. Mumsdnee e Sulani adauliofi syien

4. msesradautfeaudll INSPECTION GAGE T@sspzsewi NUT fiu

e
BODY fhdisangndavinsasifuutinin

o 3 8 L3
§nvmemeuasiisdaiiReseaingniiae

Tubing

SWAGELOK
Nut

SWAGELOK
Back Ferrule

SWAGELOK
Front Ferrule

SWAGELOK
Body



27

M352 (LEAKAGE)

msfa fs vavimussuuitdaan gy Sy

WA f USNIRASHAYRILLIRN, Standard cc/min., gallons/ day

FAIATINIEBATINTN
0= APHIW- .
96 p L
Where: . Expressed in:
(1 = Flow {leak) rate ft¥/sec
Stem AP = Pressurav Drop- psi
1 H = Height of gap between
H A | sealing surlaces inches
/e W =Width of leakage area
_— p24 (for this example, w D-
“ZBody =0 ——Body : circumference of the
. = seal) inches
= T 1. = Absolute viscosity #sec/it2
A - L = Length of leakage path |inches

7 .
Ngas : 4P uag_u Tusgfivmsiiowiisunsoaiventd
H uag L fudadpaodansoniuenié
a 3 Qs & [ i El! U $ e a8 .
Nt 8051957 sl Iuedivey B uas L Teé L fisansa
ninfudideaysd da Sd1iify 1 daudh m asiidfiaedigadind Surd

iavanifmdadnsimssinn (Wgesdasimssaflnndeu 3)
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LOSS FROM A SINGLE OIL LEAK

28

Loss Loss Loss Direct Gil Total

PerDay | PerMonth | PerYear .| CostPerYear Cost Per Year

Galions Gallons Gallons Per Laak PerLeak
One Drop/10 Sec 12 34 40.8 $81.00 $648.00
One Drop/5 Sec 225 6.7 816 | - $163.00 $1304.00
One Drop/Sec 1.125 337 404.4 $809.00 $6472.00
Three Drops/Sec 3.38 101.4 1219 $2434.00 $19472.00
Stream breaks : :
into drops 24.00 720.0 8640 $17280.00 $138240.00

Note: Drops approx. 11/64" diameler Hydraulic oil @ $2.00 a gallon.

Airand Gas Leakage

The table below shows the approximate volumes of air leaking from
a small orifice at given pressures. Various cost studies on compressed
air normally use this “equivalent leak size" to show how costs mount up
when a number of small air leaks total the leak from a given orifice size
(1/32" - 1/18" - 1/8").

Leak Size : ng::;g!y;:tr Monthly Cost
(In) 100 gsi Compressed Air | Instrument Air
psig at $.20/MCF at $.40/MCF
1/32 70,000 SCF $14.00 $28.00
1/16 280,000 SCF $56.00 $112.00
/8 1,100,000 . - $220.00 - $440.00
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1. Yaurude TUBE azfiavdaunitisquacdadaisue By Maugauad
Wasffivladanaeiuiiag

2. i TuBE unsdadaifuisguiaifunfiu TUBE Sxdioednuns ANNEAL
(e fidnuinng

3. TUBE Tiademann 1iu TYcon w¥a Pve @33y INsERT (Hawmiis
wsedhu And msuiinfudiusedadaasuthenniy

1. aysfimsasadaunsmnuseiiots  agluteiffauwewmiail
5124 FURRULE Wiahansowriiie s uiaugy Lﬁaﬂﬁagiu
aumkaflEsnsoning 1

5. Bvavydel Sevtidlsauiioau

6. @B1NNNANVDNYD
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LN&27 (THREAD)

& . = a X o o = . o
Tasm ldudandorszudailwnainafiaaunn amagnumﬂmmmv,@mmmu‘lﬂ
=% ® P 3
URzIn®e7 PIPE vxuiiatiu 2 wan Aa
- US.A. l9url NPT (NATIONAL PIPE TAPERED THREAD) W&
UN (UNIFIED SCREW THREAD)
- JAPAN W58 EUROPE l6iifi INTERNATIONAL ORGANIZATION FOR STANDARD
1SO 7/1, DIN 2999, BSPT, JIS BO203

ISO 228/1, DIN ISO 228/1, BSPP, JIS BO202

1. A9
~ =t o t/ B =
LRGN a:m@m‘{ﬂﬂl’m‘.m AL ATNGIVAITLLINALN
s aeasavmseinnuialdusuain ;gn‘émkimmsm‘ﬁﬂ MALE PIPE THREAD

Tae'lils sparant 1o
o & e m 9 ' o
aontt lumsdsznaundendssdniudasld SEALANT ity TFE TAPE e

ENTaITIeTERINNnRn

1.1 NPT (NATIONAL PIPE TAPERED THREADS) 5

* 60° thread angle

» Pitch measured in inches

* Truncation of root and crest are flat
* Taper angle 1247

American Standard Pipe Thread (NPT)



1.2 18O 7/1 TAPERED PIPE THREADS

i

* 55° thread angle

® Pitch measured in inches

= Truncation of root and crest are round
© Taper angle 1° 47

International Organization For Standards (ISQ 7/1) Tapered.
SO tapered threads are equivalent o DIN 2998, BSPT, SIS 80203,

snpnemMITNuriawndsy Net wdbisusolfununuld hesnids

s D
UANGNNUAIR
NET 180
- O o
1. NTBINAL7 60 55
2. SEsnaYn #2 fin
3. anuueWunRYg FLAT ROUND

Y &t 3 & . <
4. FIUIRIN[BIGBNT (‘3’38&:&53@1‘%@'}3’10}

COMPARISON CHART

Pipe Threads
Nominal Threads Pipe Included Pitch
+ Size Per Inch 0.D. Thread Angle

146" NPT/INPTF 27 312" 60° .087”
. 180 28 312° 55¢ .036"
1/8° NPT/NPTF 27 405" 60° .as7
} _|180 28 398" 55° 036"

1745 NPT/NPTF 18 .540" 60° .0556"
1SO i9 535" 55% .0583"

a/g* NPT/NPTF 18 875" 60° .0556"
18O 19 872" 55% 053"

o |NPTNPTE 14 840" 60° 0714°

ISO 14 843" 55° 071

/4" NPTINPTF 14 1.080"° 60° 07148
ISO i4 1.080" 55° 071"
1 NPT/INPTF 11-1/2 1.315" 60° 087"
1ISO 11 1.331° g8k 091"
1-174° NPTANPTF 11172 1.680° 80° 087"
1ISO o1 1.668" 55° .081”
1.1/2" NPT/NPTF 11-1/2 1.900° 80° 087"
ISO ° 11 1.800" 55° .0g1*
o NPT/NPTF 11-1/2 2.375" 60° 087"
1ISO 11 2375 557 081"
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=4 3 P (=4
2. WN8YINTI NI IN|EIVUIN

MIMeIRBINiEITIINIzIandInRIEs fa ailnAutalasld

GASKET %58 O-RING Widasl® SEALANT

2.1 UN (UNIFIED SCREW THREADS)

i\
* §0° thread angle
 Pitch measured in inches
« Truncation of root and crest are flat
» Diameter measured in inches

American Standard Unified Screw Thread

{ o I @ 6" L 3 al as A’ T
fnlnaludindt (vaLve) anllwnfeanumelh (9% VALVE STEM, LOCK
NUT, JAM NUT

n’ﬁf‘%ﬁnmwzm:l%’muL?Tmhguzfnmamwanmmmi«’w'z LRzIMIWNRuadaiin
173 NOMINAL 3/8” SAE PORT = 9/16-18 UNF-2A

916 = ifuenguinaIMeuenvaINdy?

18 = $Tmamindadeiia

UN = UNIFIED
F = FINE
2 = CLASS OF FIT/ GAGE TOLERANCE
A = (NREANBN
B = (nRe7

infon UN 2el99uiL GASKET w38 O-RING Tosvialindsrdnwusiiasld

'luq@amnsm HYDRAULIC URSNINNANT
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2.2 180228/1 PARALLEL PIPE THREADS

W

¢ 55° thread angle

» Pitch measured in inches

= Truncation of root and crest are round
' Diameter measured in inches

_Intemational Organization For Standards (IS0 228/1) Parallel
SO Parallef threads ars equivalent to DIN IS0 228/1, BSPP, JIS BO202.

23 ISO 261 (METRIC SCREW THREADS)

* 60° thread angle
« Pitch measured in millimeters

» Truncation of root and crest are flat and of
different width

» Diameter measured in millimeters

International Organization For Standards {ISO Metric)

anworend 9l indisunuinies UNIFIED 1 GASKET v3a o-riNG WHiudnfinnn
b zhu'lmja:‘l"ﬁ@iaLﬁ’qﬁuqﬂnmfﬁﬁmfémzﬁu METRIC 85/uf?
TaUandWANNLNRLITUNG 1SO 2281 @@
a el [ ™ o]
- agwaamama:sﬂasm'm 55 11w 60
- sepsnfgadasuaan $ Ju v,
@ ) ot o & . a 4 >
- anwHeHnN D913 8UIN ROUND 1114 FLAT UaZaA7I8NTIUANGINY
del
. 3 & “t b : |
- idushgudnanszaindmulaouain i 1y v
FIUGNENIININRYIVWIA UN Aa
- szazinfon o asedln h du METRIC 92a@siin 1.3,

%/ ' 5 = P & 35
- tﬁ'%ﬂ'}g%ﬂﬂ&'}d‘ﬂa&Lﬂ&ﬂ’)&ﬂﬂﬂ%ﬂ}"m TR TRTA
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TR 10 Yazms L HesNnasaiaunsdanedads

1. msteszvuteuiasiimstutioda

2. msdfem afiuss i ndeadi mnssermdumsaien iy
TFE TAPE figamglitliu 2329

3. winidmmsduneidgiuiode 1 g0 vis Sudnfnangiadnai

4. Fu BoDY ulawym NUT ynada

5. Wensiedn BopY vaudadatiidlay IW3IzAaN5000 SPARE DART 1§

6. “ulmsnaatudndiadataumsaifau

7. “Wens1¥fasn Suilssuausedu

8. naseiidaeiafa AIsMsa9caudIE INSPECTION GAGE

9. tifewuiigm it ﬁnﬁaéamﬂmﬁusmmmgﬂa%

10. sasiivafimainiseidaunitfiadedva
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(SUCCESSFUL LEAK-FREE INSTALLATION)

g
1. euEInguagiacn
2. faf

3. fodafilamnin

SUCCESSFUL
LEAK-FREE
INSTALLATION

SKILLED PROPER QUALITY
INSTALLER TUBING FITTINGS
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171 (VALVE)

fasedduasnda

Handle

Set Screw

Bonnet

Lock Nut

Stem

Glands (2)

Packing

Glands

Body
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N
faarsRasentumisiRantana

1. MSTRIUENNMEL (FUNCTION)

2. #Mneadssunily (CONDITIONS :- PRESSURE,TEMPERATURE,
SYSTEM FLUID

3. 98ISR (FLOW)

4, 1AS9ESINYINIIET  (CONSTRUCTION)

1. MSYNIMBBINT (FUNCTION) el u
1.1 Ua-10@ (ON-OFF)
1Sanwihiinise-sBeuvudn wia (52 W pLuc VALVE,
BALL VALVE, TOGGLE VALVE Udx NEDDLE VALVE dhnsatfannisda-idaiesiifis,
%38 AIR ACTUATOR %32 ELECTRIC ACTUATOR
1.2 #IUeNUSiNenITe (FLOW CONTROL)
AIVGHARS IS WRIALAY REGULATING VALVE #3p
NEEDLE VALVE AUn13A2UGHINSINS WaaENewaIul Ul METERING VALVE &~WSums
Aavenn Y Wauuuaz L dua
1.3 @IUGNAANINNIS NS (DIRECTION CONTROL)
- W Banmeifivestims Fseuy Seanafinoniy 1 e
idnunsd 1Eun 3-way VALVE, 4—wA$ VALVE, 5-WAY VALVE, ETC, -
- Wlaeiumsafioundy sisnsole-1Dedand® teaflauds
(Bughacven  Sffusedut o iusaude W vaCmmasa N sinW v ez fie
useduaeata naasadusuS @ isia  (CHECK VALVE)
1.4 Taafuusedin fiu (0VER~PRESSURE»PROTﬁCTIoﬁ}
Wisafiuaaduiayssivalussou iu Wue RELIEF VALVE,

SAFETY VALVE fvazifa-Sadatud®  mdieemaouiessudeiedusediaus=uui o

2
2 S

HueSHUS a9 Deauss L e uduanasauiisseiufisn tidas tedaiuia
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SHIISAY RELLIEF VALVE

1. fansqued SEAT hansniffivuasivalussuy tédnse W
2, wadaUMEEEMIzNT IS
3. UseAnBMWluMsan PRESSURE Wadwsedufuaeafy tavanfefauianad

F5UIBABNNINE

SUMULYEN RELIEF VALVE
. .
1. UUUGNAY PRESSURE aNBanatniswaiu
2. WUuAdn PRESSURE tHudie snnsafaoncidnuheinmuetd TrEdadn
1isaaeuL ag
3. uvy RUPTURE Disc  tHundntsveBesnansomusediunididmie wnsifanasiy

B Iulu Az uanzanuas 1 IR s ass s s g

2. dmazaassuing
2.1 PRESSURE
¥4 1ufi PRESSURE @35R@158047 PRESSURE Wmisafviuing
W5 uaziilalinimgnsdfbiund PRESSURE Smsiufsuaceinels  asdaacn
PRESSURE gqq@nwﬁqwsmwﬂunws;ﬁaa%aawﬁu
Wendusedugngme eastansandnhlimnesuesansa
Wewhuisduguamafidaem s i
2.2 TEMPERATURE tdanidaiutnagampRfimnesn tofiviy
Fogine Az lmnsangmiumsiauirgagidediy

2.3 SYSTEM FLUID

LIQUID %38 GAS

AN

t

msflensay

(DuRenda s
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2.4 OTHER SYSTEM CONDITIONS

fueFoumeusn

RESPONSE TIME

CYCLING REQUIREMENT

fuy awedinam s

i

3. WIINT IS
3.1 msnwmueTnanuaiilag y¥emsasnutvyasiioda

3.2 nﬁﬁuﬂﬂu3ﬂiﬂﬂ%ﬁawnﬁmvsz§n§ﬂﬁs1ﬁa (Cv)

ov = fuewounaseusseitvend fsdugunsdiuaumie das fad
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&
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FLOW CAPACITY DATA

Flow vs. Pressure

Flow Coetfticient (Cv} @ Turns Open
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HUMBER TURNS OPEN

4 6 ‘8
FLOW COEFFICIENT (C9)
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gRsATNESRTINT A

W5y LIQUID

Q@ = Cv Jap/sG
Lila
Q@ =  FLOW, GPM
AP =  PRESSURE DROP, PSI
S¢ =  SPECIFIC GRAVITY OF FLUID
Cv =  VALVE COEFFICIENT, GPM
#m5U GAS
Q@ =  16.05 Cv ,/kplz—pzz)/(scxw)

i PRESSURE 11880 (Py) Henilauniy wSaiinfivaSentiered PRESSURE

i (Py), (Pg=0.53P;) Wiiges ™ asgniaanin

Q¥ = 13.81%PyxCv J 1/(SG*T)

5]
Q* =  FLOW, STD FTI/MIN
Cv. =  VALVE COEFFICIENT, GPM
S¢ =  SPECIFIC GRAVITY OF GAS

(f"'w5Y AIR 14.7 PSIA,709F = 1)
T =  ABSOLUTE TEMPERATURE OF FLOWING GAS (Or+460)
(W59 CONVERSION w3 iufiauminzgungdl)
AP = (Py - Py) = PRESSURE DROP ,PSI
P; =  INLET PRESSURE, PSIA

P, =  OUTLET PRESSURE, PSIA
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FLOW PATHS

- GLOBE PATTERN "'""““\I\"”’"
- ANGLE [

~ STRAIGHT-THRU : &

4. TRIBINVBINN
4.1 1asq§%ﬁq§ﬁ§1uuaq§hazﬁa %4 CASTING, FORGING, BAR STOCK
4.2 SUNUULBY BONNET L1 INTEGRAL BONNET, UNION BONNET,
SCREWED BONNET (SCREWED BONNET WITH LOCKING NUT, SCREWED BONNET WITH
SAFETY RETAINER)

4.3 msuilnfusIune BODY UR: BONNET (8% METAL-TO-METAL,

METAL O-RING, PLASTIC GASKET, ALL WELDED
4.4 msuinfudiuee STEM
4.4.1. SLIDING SEAL finmae@rfhuida (STEM) fansotasaus
fuaednu sEaL W wduiu 2 ol
- PACKING BEiwillarnien ﬁhﬁwzunvgi%ﬁvﬁaﬂﬁaaiﬁ§%aiﬁ
i wnifdady wisvacmeiinisianday slawmneindn

2
- PACKING agffinden Snwazuvuilvaciue Wansasuniy

v Seiwneswiuvasaidnsiandau

.
[
o

4.4,2. STATIC SEAL &nsaeffnuindivsiiefsufiiusadny SEAL

¢t DIAPHRAGM,BELLOW
4.5 TepMATFUSINYANUAIY STEM
4.5,1. METERING STEM WarwiduuSudesims naiifoensana
a1 Semnnt $293 0l 5080y Tan15 4 METAL-TO-METAL TumsAIveNdns T
uszuuvaNa daunnas e sl
4.5.2. REGULATING STEM WawsuuSudasinmsiva uaz da-1da
fnunznnsoonuuy B §l Lone TAPER JaaiifiBuman dansuazwand®n tduwon TFE

sitafenauiessawing STEM TIP fiv sEAT Sennnfednediy
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4.5.3. BALL TIP STEM g miunisda-iDetias dnssenisaanuvy

¢fiu METAL-TO-METAL 1@eleaeh BALL TIP =duiEny SEAT udiwge

= Mzchined

Metering Stem Design gegulatihg Stem Design Ball Tip Stem Design

4.6 38a-1dandrteerifonsanundoiwin
4.7 yedivaneguuy iy fiade TuBe fanansondinaiet, deuas
A
PIPE fMindzruanuas L ndanlu

1.8 Humafnfeussy
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ACTUATION
Nidderansoda-1 e ille  Teefrivasnsmpnden stEn wisad

TOGGLE LEVER
2 ) 7 3
%uﬂsﬁﬁqnéamzuuﬁnﬂsﬂa—zﬁﬁﬁ%ﬁ%L1mﬂiﬂaxﬂ3ﬂﬂ%ﬁﬁ%ﬁﬁ%xﬁuﬁﬁﬂﬂiﬁﬁ

wiafpemsiussuuiatd® dwnsoifondifuinde— i Demena Tt
1Juszuy PNEUMATIC 38 ELECTRONIC POWER
PNEUMATIC ACUTATOR &snsoutkifiifiv 3 uszian #a
- NORMALLY CLOSED A¥suSvilumsnyiindiagiunumieda
uaz s shumsum s d T Wag e uwivase i (19a)
- NORMALLY OPEN  AFSuUS«lumsnisinglua umiaida
uaztus e lun s Wagluatumisaseing (Ia)

- DOUBLE ACTING Huseduaniuntenmiiindiagiusumleda

w3oLia
- . 2
ELECTRIC ACTUATOR t%enzdwduszuudaTwi® msmivesilansnsn

A ih UM saueNIaERSY
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USEFUL CONVERSION DATA
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SPECIFIC.GRAVITY OF LIQUIDS
:Specific Gravily
Relative {o
Liquid Water st 60°F,
Acetone 792
Alcohol, Ethyl {100%) 789
Alcahol, Methyt {100%) 796
Acid, Murialic {40%) 1.20
Acid, Nitde (91%} . 150
Acld, Sulluric {87%) R 1.80
Bunkers C Fuet Max. 1.014
Distillate 850
Fuel 3 Max. .8e8
Fuel 5 Min. 966
Fuel 5 Max. 893
Fuel 6 Min, 893
Gasoline 751
GBasaline, Natural 880
ydrochionc Acid 1.256
Kerosena B1S
M. C. Residuum 935
Mearcury 13,570
Qlive Ot gig
Penlane 824
SAE 10 Lube* 878
SAE 30 Lubg* .898
SAE 70 Lube* B:113
Salt Creek Crude .843
Sea Water 1.025
+}.32.8° AP Cruda .B62
35.6° APl Crude BA7
40° APi Crude 825
48° AP! Crude .788
Water 1.000
100 Viscosity Indax.

SPECIFIC GRAVITY OF GASES RELATIVE TO AIR @ 70°F

FLOW RATE
ronel2] fit/sec | galfmin | ft3/sec | ft3/min | bbifhr | bbl/day ]
lit/sec 1 15.85 | 0.03532 2.119 22.66 543.8
gat/min§ 0.06309 11 000223 | 0.1337 1428 3430
fti/sec 28.32 8.3 1 60 §41.1 | 1.54x10%
ft3/min 04719 7.481 | 0.01867 1 10,68 256.5
bbi/hr | 004815 0.6997 | 0.00156 | 0.09353 1 24
bbi/day | 0.00184 | 0.02317 | 6.50x10-%] 0.00330 | 0.04167 1
Dbl 7efess to bbi 0it=42 patlons
PRESSURE CONVERSIONS
o7 | mmbg| inkg | K0 | nH0 | am | Win2 | Kgom? | KPa | BAR
mm Hg 1. 03937 | .5353 | 04461 | 00132 { .01334 | 00136 | .1333 | .0013
inHg | 25.40 1. 13.60 | 1.133 | .03342 | 4912 | .03453 | 3.387 | .0%39
in.H0 | 1.888 | 07355 1 08333 | .00246 | 03612 | .00254 | .2490 | .0025
ftHQ {242 ¢ 8826 12: : 1Y 02950 | 4334 | 03048 { 2989 | 029
atm 760. | 29.92 | 406.8 | 33.90 1. 14.70 | 1.033 | 101.3 | 1.013
/in.2 5171 | 2.036 | 27.69 | 2.307 | .06805 1. 07031 | 6.895 | .0689
xg/em?. | 735.6 | 28.96 { 393.7 | 3.1 9678 14.22 1. 98.05 | .981
] 7500 | 2953 | 4.016 | 3347 | .00987 | .1451 0102 1. .M
Bar | 750. | 2953 [4016] 3347 | 987 | 1451 | 102 | 100. | 4
183 — 1 109 dynes/cam? — 0.985692 atm = 14.5 psi = 100kPa
TEMPERATURE CONVERSION TABLE
°c *F *c ¥ s+ °F *c *F
—200 —328 25 7 240 464 540 1004
—180 -292 30 36 250 482 550 1022
—160 —256 35 95 260 500 550 ‘1040
—140 —220 40 104 270 518 570 1058
—120 —18 45 113 280 535 580 1076
—100 —148 50 122 230 554 550 1094
— 85 —139 55 13t 300 572 600 1112
— 50 —130 80 140 310 530 6§10 1130
— 85 —121 85 149 320 608 520 1148
— B0 —112 0 158 330 8§28 830 1166
-— 75 —103 75 167 -340 544 840 118¢
— 70 — 34 80 178 350 662 650 1202
— B5 — 85 85 188 360 ‘680 560 1220
— &0 — 18 90 194 370 698 670 1238 .
— 55 — &7 95 203 380 718 6580 1256
— 50 — 58 100 212 390 734 650 1274
— 45 c. 49 110 230 400 252 700 1292
— 40 — 40 120 248 310 770 710 1310
~— 35 — 31 130 266 420 788 720 1328
— 30 -2 140 284 430 806 730 1346
~ 23 -1 130 o 430 0% 740 1364
- 20 - 4 150 320 450 842 750 1382
- 15 5 170 338 460 860 760 1400
— 10 14 180 356 470 878 770 1418
— 5 23 130 374 480 896 780 1438
0 kv 200 392 490 914 780 1454
5 41 210 410 500 932 800 1472
10 50 212 414 510 950 810 1490
15 53 220 428 520 368 820 1508
20 68 230 446 530 986 830 1528

TEMPERATUSE CONYERSION FORMULAS

*Cm35/9(°F-32)

F=9/5°C+32

Chemical Spec
Name of Gas Formula ;ala:?v‘:t‘?: ;'llry
Acelylene CH, 8107
Alr _ 1.000
Ammonia NH, 5361
Anthwacite Producer Gas — 85
Argon - 1377
Benzene CiH, 2.8920
Biluminous Producer Gas — .86
Biast-Fumace Gas —_ 1.000
Blue Waler Gas — A3
Butane CHyo, 206654
Bulylene cHS 1.9936
Carbon Dioxide €aq, 1.5282
Carbon Monoxide &o " 672
Carbureted Waler Gas —_ 85
Chionne ’ cL 2488
Coke Oven Gas —_ 42
Ethane CH, 1.04882
Elhyl Chioride CHCI 2385
Sshylene CH, 974
Freon (F-12) CCLF, 4520
Hellum He 138
Hydrogen HyY 105959
Hydrogen Chioride HCI 1,268
Hydrogen Sulphide HS 1.190
Methane CH, 5543
Methyl Chloride CH,CI 1.738
Natural Gas’ — 867
Neon Ne 538
Nitrogen N, 9718
Nitric Oxide NO: 14934
Nitrous Oxide N,O 1518
Oxygen 0, 1.1053
Pentana CH,, 24872
Propane C,H, 1.5617
Propylene CH; 1.4504
Suiphur Dioxide 80, 2264
Toluene CH, 34780
Xylane CH, 36618
* Representalive value
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