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Gas

Density,lb/cu ft

@ 14.7 psis and

Density,gm/cu cm

® 760 mm H¢ and O C

0 F

Acetylene 0.0679 0.00117
Air 0.0749 0.00129
Ammonie 0.0447 0.000771
Argon 0.1032 0.00178
Butare 0.1510 0.00260
Cerbon Dioxidc 0.1149 0.00188 -
carbon Monoxide 0.072¢6 0.00125
Chlorine 0.1870 0.00322
Ethane 0.0789 0.00136
Ethyl Chloride 0.1665 0.00287
Ethy lene 0.0731 0.00126
Helium 0.0103 0.000177
Hydrogen 0.00523 0.000090
Methane 0.0416 0.000717
Methyl Chloride 0.1335 0.002390
Neon 0.0505 0.000871
Hitric Oxide‘ 0.0778 0.00134
Nitrogen 0.0726 0.00125
Oxygen 0,0830 0.00143
Propane 0.1170 0.00202
su/fur Dioxide 0,1700 0.00293
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-C?s‘ LT .M Formula *R{*K | »sia | atm
Acetic Acid 60 | C.H,O, [1071] 595 | s40] 7
Acetylene 26 | C,H, 556§ 309 | 911 62
Ammonia 17 | NH, 730] 405 [1690 | 11
Argon ¢ 20 |A - 252 151 | 05| 48
Benzene 78 | C.H, 10111 862 | 702 48
Butane 58 |ICH,, 765 425 | 50 37
Carbon Dioxide | 44 | CO; $48| 304 11072 73
Carbon Monoxide| 28 {CO 239 ] 133 | 507 33
Carbon

Tetrachloride [154 | CCI, 1001 | §56 | 661 45
Chlorine 41 | Cl, 751 417 [ans| 98
Decane 142 | C, H., 1115 | 619 | 312 21
Ethane 30 | C.H, §501 305 | 708 48
Ethanol 46 | C.H,OH [ 929} 516 [ 927 63
Ethy! Chloride | 64.3 C.H,CI 8291 460 | 764 o2
Ethyl Ether 74 |C,H,,0 |839]466 | 522| 35
Ethylene === | 28 |C,H 77| 509 | 283 | 748 | 5t
Helium* 4 | He 241133 1511 103
Heptane ° 100 jC.H,, §72| 540 | 377 27
Hexane 86 | C,H,, 914| 503 T, 436 ), 30
Hydrogen® 2 | H, 4] 41| 30| 21
Hydrogen |

Cyanide 27 | HCN 822 457 | 733 S0
Methane 16 | CH, } 3431 191 673 46
Methanol 32 |CH,0H 9241 513 11450 99
Methyl Chloride { 50.5] CH,Cl 749 416 | 967 65
Neon* 20 | Ne 93] 52 | 498 34
Nitric Oxide 20 {NO 323|179 . 935 €5
Nitrogen . 28 |N, 2271 126 | 492 34
Nonane 128 | C,H., 1072 | 396°| 336 23
Octane 114 {C.H,, 10251569 | 362 25
Oxygen 32 o, 278|154 | 730 | &
Pentane 0 C.H,. 8471470 | 486 33
Propane 44 |C,H, 666 | 370 | 617 42
Sulfur Dioxide 64 |SO, 75| 430 {1142 8
Sulfur Trioxide | 80 |SO, 8851 491 11223 84
Toluene 92 |C.H, 1069 | 594 | 612 42
Water 18 |H.O 11€51 647 | 3205 219

sCritical values for these pases are modificd from the, aciunl values =
that Fig, § yields more accurate raults.

ﬂﬁ?ﬂoﬁ 2. Critical Temrerature and Pressures for

Some (Gases.
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Table 3. Viscosity of Steam
Versus Temperature
Values in centipoises

_c_[— F.l 1o | 200

RO -ll')u 0.0198 | 0.0220
250 { 300 0.0213 { 0.0225
Sle [ 600} 0.0223 | 0.021¢
SV 700] 0.0243 10.0259
i 800 | 0.0250 {0.0275

200 ] 0.0278 | 0.0292

432
JISJ.DOO 0.029¢ | 0.0310

Temp ) Plfisgl,_[lfqn'cc.-'sq iw abs .
400

0.0272 { 0.0239 { 0.0311 )
0.0279 1 0.0294 | 0.0314 [0.0350!
0.0299 10.6204 | 0.0321 [0.0357
0.0304 1 0.0218 | 0.0334 ]0.0370
0.0220 10.0225 | 0.0252 |0.0390
0.0328 ]0.0354 ] 0.0372 10.0414

300 u)o 800

*Sata of Hawking, Solberg. and Potter, Trans. Awm. Soc. Mech. Engra.,

30 p. 8T (1duuy.

Tohle 4. Typical Units for Absolute and | -
Kinematic Viscosity |,

ABS. VISC. UNITS. ()

KINEMATIC VISC.
UNITS (+)

1 centipoise = 0.01 poise

1 centistoke =0.01 stoke

'>qc

. T isé ——-= (or
THGE (or poise) % (or stoke¢)
1b mass sq ft
fc - sec sec

Saybolt Seconds (bbU)
Saybolt Furol

Degrees Engler

Red\vood #1 Seconds .
Redwood £2 Sc¢conds
Harbey Seconds

Engler Seconds

*There are a number of kinematic viscosity scales which are baial on
drainage time (or gravity flow thruush once of & variety of reatrictions.
A correlation of such units with centistokes iy given in Fig. 13 in

Sec. .
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| Table 5. Viscosities of Liquids
Coordinate; for Fig. 6

Liquid X

Liquid X| Y
Acetaldehyde 153.2} 4.8 |{Glycerol, 100% 2.0[30.0
Acetic acid, 1005 12.1114.2 [Glycevol, 30% 6.9119.6
Acetic acid, T05% 9.5117.0 [Haptene 14.1] 8.4
Acetic anhydride 12.7(12.8 {Hexane 14.7] 7.0
Acetone, 1(;&1'% I;S 7.3 Hjldl;)chloric acid,
Acntane, 3f 9114, ] .
Acctonlt'r?h:" 1141 74 lodtbgﬁzene %}g {';5'
Acvylic acid 12.3113.9 {Isobuty!l alcohol 7.1[13.0
Allyl alcohol 10.2114.3 |[sobutywic acid 12.2[14.4
Allyl bromide 14.4] 9.6 {Isopropyl alcohol 8.21145.0
Allyl iodide 14.0{11.7 [Kerosene 10.2]18.9
Ammonia, 100% 12.6} 2.0 {Linseed oil, raw 1.5]27.2
Ammonia, 26% 10.1113.9 [Meveury 15.4(16.4
Amyl acetate 11.8{12.5 [Methanol, 10045 12.4]10.5
Amyl alcohol 7.5 48.4 [Mechanol, 90% 1230118
Aniline §.1]16.7 [Methanol, 407 7.8(15.5
Anisole 12.3113.5 {Methyl acetate 142 8.2
Avsenic trichlovide 13.9]14.5 [Methyl acrylate 13.0] 9.5
Benzene 12.5[10.9 [Methy! i-butyrate 12.31 9.7
Brine, CaCl,, 25% 6.6 {15.9 Methy!l n-butyrate 13.2110.3
Rrine, NaCl, 2565  [10.2 [15.6 [Methyl chlovide 15.0] 3.8
Rrontine 14.2[13.2 {Methyl ethyl ketone |13.9] 8.6
Biromotoluena 20.0115.9 {Methylene chloride |14.1] 8.7
Buty] acetate 12.3111.0 [Methyl formate 14.2] 1.5
i-Butyl acctate 13.1 [11.3 [Methyl jodide 14.3] 9.3
n-Butyl acrylate 11.5112.6 [Methyl propionate [13.3f 9.0
Butyl alcohol 8.6 |17.2 |Methyl propyl ketone }14.3] 9.5
i-Butyl bromide 13.1|10.9 jMethyl sulide 15.3] 6.4
i-Butyl chloride 13.1] 9.1 {Napthalene 7.9(18.1
i-Butyl iodide 13.3 {12.4 |Nitric acid, 95% 12.8]13.8
Rutyvie acid 12.1(15.3 |Nitric acid, 607 10.8{17.0
Carbon dioxide 11.5 [ 0.3 [Nitrobenzene 10.6{16.2
Cavbon disulfide 16.1 | 5.5 [Nitrogen dioxide 12.9] 8.6
Cavbon tetrachloride [12.7[13.1 | Nitrotoluene 11.0{17.0
Chlorobenzene 12.3112.4 |Octane 13.7{10.0
Chlocoforn —---—~ |14.4{10.2 [Octyl aleohal . .. [ 6.6421.1
Chlovosulfonic acid |11.2[18.1 [Pentachioroethane  110.9117.3
Chlorotoluene, ortho [13.013.3 [Pentane 14.9] 5.2
Chlorotoluene, meta [13.3]12.5 |Phenol . 6.9120.8
Chlorotoluene, para  [13.3 {12.5 Phosphorus tribro-
Cresol, meta 2.5120.8 | _mide g 13.8(16.7
Cyclohexane 9.8 {12.9 [Phosphorus trichlss.
Cyclohexanol 29248 ] vide . 15.2110.9
Dibromocthane 12.7 [15.8 [Propionic acid 12.8113.8
Dichlovoethane 13.2 {12.2 {Propyl acetate 13.1{10.3
Dichloromethane 14.6§ 8.9 [Propyl zlcohol 9.1{16.5
Uicthyl ketone 13.5] 9.2 [Propy! bromide 14.5] 9.6
Diethyl oxalate 11.0 [16.4 |i-Propyl bromide 14.1f 9.2
Dicthylene glycol 5.0 {24.7 |Propyl chloride 14.4] 7.5
Dimathyl oxalate 12.3 {15.8 |i-Propyl chlovide 1391 71
Diphenyl 12.0 [18.3 {Propy! formate 13.11 9.7
Dipropy! ether 13.2| 8.6 jPropylene glycol 3.1]237
Dipropy! oxalate 10.3 17.5 [Propyl iodide 14.1]1L.6
Ethyl acetate 13.7] 9.1 |i-Propyl iodide 13.7[11.2
Ethyl acrylate 12.7 [10.4 {Sodium ) 16.4]13.9
Ethyl alcohol, 100% {10.513.8 |Sodium hydroxide, ¢
Ethy? alcohol, 957 | 9.8 [14.3 | 50%. Y 3.2125.8
Ethy! alcohol, 40C: | 6.5 [16.6 Stannic chlovide 13.5(12.8
Ethyi benzene 13.2 |11.5 [Succinonitrile 10.1 1208
Ethyl bromide 14.5] 8.1 [Sulfur cioxide 1524 7.1
2 Ethyl butyl acrylate[11.2 {14.0 [Sulfuric acid, 110% | 7.2127.4
Ethyl chloride 14.8] 6.0 [Sulfuric acid, 100% | 8.0]23.1
Ethyl ether 14,5 5.3 |Sulfuric acid, 98% | 7.0124.8
Ethy{ formate 14.2| 8.4 [Sulfuvic acid, €0% 110.2121.3
Echyl iodide 14.7 110.3 [Sutturyl chlovide 15.2112.4
Ethy! propionate 13.21 9.9 |Tetrachlorocthane 11.915.7
Ethyl propy! ether 140} 7.0 Tet_x'achlorocthylene 14.2112.7
Ethyl sulfide 13.8 | 8.9 |Thiophene 13.2111.0
Ethylene bromide 11.9 |13.7 | Titanium tetrachlo-
Ethylene chlovide 127 [12.2] ride 1441123
Ethylene glycol 6.0 |23.6 | Toluene 13.7 [10.4
2 Ethyl hexy! acrylate] 9.0 [15.0 [Trichloroethylene -~ 114.8110.5
Ethylidene chloride [13.6] 9.5 [Trizthylene glycol 4.7124.3
Fluorobenzene 13.7} 10.4[Turpentine 11.5114.9
Formic acid 107 115.8 | Vinyt acetate 14.0] 8.8
Freon-11 ° 14.41 9.0 |Viny!l toluene 13.4 128
Freon-12 168 | 5.6 {Water 10.2[13.9
Freon-21 15.51 7.5 [Xylene, octho 13.5 1121
Freon-22 17.2] 4.7 [Xylene, meta 13.9 {10.6
Freon:113 12.5]11.4 i Xylene, para 139 1.9

Note: Table includes 45 added chemicals as given an
Chemical Engincering’s Shorteut Deskbook for 1939,
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" viscosthy

Temperolure . . Centipoizes  + . A . " are g .
DegC. Degk ' ) « 0 - Toble 6. Viscosities of Goses 25
1 : . .
290 3338 . F 9 Coordinates for Fig. 7
190 -:r- 3:!0 .' - o 20 . .
180 - 383 = X Gas . X| Y| Cas X
110 -+ 330 . - %0
150 I %33 . L 40 Acetic acid 771143 Helium 10.9 {23.5
L
150 L300 {15 Acetone 8.9113.0{ Hexane 8.6]11.8
4 3;2 3 Acetylene 9.8[14.9{ Hydrogen 11.2112.4
#0723 L 20 Air 11.0{200[3H, + 1IN, 11.2)17.2
130 1 20 1 Ammonia 8.4]10.0] Hydrogen bromide| 5.8]20.9
120 -f 299 . Argon 110.5]22.4| Hydrogen chloride | 8.8]18.7
1o 1130 A H - 10 Benzene 8.5{13.2{ Hydrogen cyanide | 9.8]1:.9
100 ';;g j 2 | Bromine 8.9|19.2| Hydrogen iodide | 9.0|21.3
o0 T 200 * 2 Butene 9.2{13.7| Hydrogen sulide | 8.6/158.0
135 2 E o Butylene 8.9113.0|lodine 9.0[13.4
8371 130 24 " Carbon dioxide 9.5{18.7 Mercury 5.3 239
70 - :f"’ o 1L 3 Carbon disuliide | 8.0]16.0| Methane 9.9115.5
st 110 . 3 Carbon monoxide | 11.0]20.0] Methyl alcohol 851135
- 150 e g Chlorine 9.0]15.4} Nitric oxide 10,9225
e 18 Chloroform 8.915.7! Nitrogen 1061210
r 1o | 9 - .. . - a
201 100 1% 1 Cyanogen 9.2]115.2] Nitrosy! chloride | E.0}17.8
w90 YH 4 i Cyclohexane 9.2112.0[ Nitrous oxide 8.81i5.0
T roe 2 Lt ;Z%,Z Ethane 9.1114.5| Oxygen 11.012:3
20 10 : T ke Ethyl acetate 8.5/13.2| Pentane 7.0[12.8
T :g 10 1 E o Ethyl aleshol 9.2|14.2{ Propane 95128
10 | s T - a4 Ethyl chloride 8.5{15.6{ Propy! 2lcohol 8.4113.4
04 30 . L Ethyl ether 8.9{13.01 Propylene 9.0:12.8
1 a0 ‘ L o it Ethylene 9.5{13.1{ Sulfur dioxide 5.6{17.0
T S a1 Fluorine 7.3123.8] Toluene o £.6,1%.4
IS ? : : (>~ 8 Freon-11 10.6{15.11 2, 3, 3-Trimethyl-
e - -0 oo 2 4 6 6 W0 @ W ®B L. Freon-12 11.1/16.0{ butane 951125
— 30 _.}. g —eri e m e e X = '—__" — Ly -7 . |Freon-21 .. .- 1105153 Water ...l . §.01i.0
R ¥ - € i oo R 10.1{17.0{ Xenon 9.3{23.0
- *Fig. 6. Nomograph for viscosity of liquids versus : * 113 1: 0 . ?
’ temperature. For coordinates see Table 5. ° -~ y 27 2o
- . 1) Viscosdt
e, . ] W
=100 - r_—'o.l
= ooq 1.0
-1c0 - Q03 10 I I I ,“,“' !
- a0’ i
- 006 !
0 3 !
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*Fig. 7. Nomograph for viscosity of gases at ore atmos-
phere versus temperature. For coordirates see Table 6. N
*From Perry’s “Chemical Engineers Handbook”, by permission of the Fig. 8. Pressure corvection factor for gas vizaositizs.
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Table 7. Recommended Drain Hole Sizes
for _Vuriqus Orifice Diameters

Orifice Dia. _ . ... Drain Hole |
zvikliv—: d inches <4--E-— ¢ “-nTi-dia, inches T 7T

1-344 34
A %

44{-5 i
56 3%

6-63 Ve
63{—744 1
T5i-8% %
8%4—94{ s
94 —~10 "y

101024 2.1
10351134 g
Hy§-1214 T
1235 -131 35
1314 and up JE4

ABLAUEI TR ATEIIANT LHa

Slaedng L 1ﬁlﬂ§ﬂulﬁﬂuzﬂ% t sndeyavunamy 17 Ge 18 i
flangetaps,corner taps,D Ua¥ ‘/a D taps WUaY¥ Vena contraces
taps 17023&‘:“)”7’)&1“1& A1919 ASME ua¥ AGA, Ambrosius-Spink,Deutschc
Ingenicur Normen @wnfouudn K lulefituuos s uay R,

“ n’v o 1 & [ ol 4 M
FAIAUANAAN NI IIRNKINIANDGT @0 + 1% {IMTUAT p TEHINY 0.35 URY

0.65 AIULAWAINAR + 1% A MTuA p TedHTERIN9 0.12 D3 0.72 IuATa1~
o

%91 ¥ Qo

K = 0.5930 + 0.4p" + (0.0015f g + 0.012p") 1000
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STANDARD BEVELED AECESSED

X

X =001 0 1o 0020
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Table 9. Uanit Conversion Factors 3
L
K (a) Pressure

'.f . . . ] .. in. H,O ft H.O mm Hy in. Hx

U—"?;?"’) -:lb/ﬂ- Atmosphere Rg/em? @ 15°C @ 15°C @ 0°C @ 0.'6
T 144 0.06504 0.07031 27,70 2,309 5171 2,028
0.005944 1 0.0004724 0.0004381 0.1923 0.01603 0.3391 0.01412
14.70 2116.3 1 1.0333 407.2 393 760 29,92 .
14.22 2047.2 0.9673 1 394.0 32.34 735.5 2896
0.03510 5.193 0.002456 0.002538 1 0.08333 1.567 0.07349
0.4332 2.3 T T0.00047 0.03045 12 1 22,40 0.8519
0.01934 2785 | 0.001316 0.001350 0.5357 0.04464 1 0.03937
0.4912 70.72 0.03342 0.03433 13.61 1.134 2540 1

(b) Volume
Callons ; . Barrels . cm? N Imperial
(U.S.) fol in? {oil) (or ml) liters Gatlons
1 0.1337 231 0.02381 3795 3785 0.8327
7.431 1 1723 0.1751 23320 23.32 622y
0 329 0.0005737 1 0.0001031 15.39 0.01639 0.003503
42 5.615 9702 159000 1590 3497
0.0002642 0.60003531 0.06102 6.29 x 10-¢ 1 0.001 0.0002200
0.2642 0.02531 61.02 0.005290 1000 1 . 0.02200
1.201 0.1606 2774 0.02860 4546 4546 1
(<) Mass (or Weight) -
\ fi* H.0 sal. H.O
b oz Kg gm : gal. T
(@ 0°C) (@ 0°C)

1 15 0.4536 453.6 0.01602 0.1198 s
0.0625 1 0.02835 28.35 0.001001 0.00749 ]
2,205 35.27 1 1000 0.03532 0.2642
0.002205. 0.02527 0.001 1 0.00003532 0.0002542
62.42 9937 28.20 23300 1 7.481
8.343 133.5 1.785 3735 0.1337 1

C) (d} iength

ft in. meter cm mm
1 12 0.3043 30.43 304.8
0.0333 1 0.0254 254 25.4
3.231 39.37 1 100 1000
0.03231 0.3937 0.01 1 10 - -
[~ 0.003281 0.03937 0.001 0.1 1
(e) Velocity
ft/dcc ft/min cm/sec meter/sec meter/min Rm/hr
1 60 30.43 0.3048 18.29 1.097
0.01667 1 0.5080 0.005080 |  0.3048 0.01329
0.03231 1.9685 1 0.01 0.600 0.0360
3.281 196.85 100 1 60 3.6
0.0347 3.281 1.667 0.01667 1 0.06
0.9113 51.63 27.18 0.2778 16.67 1
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. = (f) Density = ° ’ ' ' (9) Arca
Ib/fe: gm/em? ib/in? Ibs/U.S. Cal. in? ft? mm? em?
1 0.01602 0.0005737 | 0.133% 1 0.00694 4 152 5150
62.42 1 0.02513 8.345 144 1 92900 929
T oos | 2r.es 1 2351 0.00155 1.076 x 10-5 1, 0.0t
7431 0.1198 0.004329 1 0.155 1.076 x 10-3 100 1
(h) Volumetric Flow Rate. ,
fti/sec fi3/min ft3/hr [ gpm gph gpd mgd cm®/sec cm¥min | liter/min
1 50 3600 443.9 26,930 646,300 | 0.6463 23320 1.699 x 10%] 1699
0.0lc07 1 60 T.481 4489 10,770 0.01077 472 23320 25.32
0.0002778 [ 0.010607 1 0.1247 T.481 1793 0.0001793 7.807 472 0.472
0.002223 0.1337 5.022 1 60 1440 0.00144 63.11 378n 3.738
0.00003713 | 0.002223  [0.1337 0.01667 N 24 24 x 102 | 1052 |21l 0.06311
1.247 x 10-¢[ 9.233 x 10-35/0.005570 0.0006945 | 0.04167 1 10-¢ 0.04333 2,623 0.00252)
1.547 9283 5570 694.5 11670 10° a 43,830 | 2.629x10¢] 2529
3.531 x 10-%] 0.002119 0.12714 0.015835 0.9510 22.82 2.232 x 10-3 1 60 0.0¢9
5.835 x10-% 3.531 x 10-2{0.002119 0.0002642 | "0.01585 0.3504 3.804 x10-7§ 0.016067 1 0.001
5.835 x 10-4] 003331 2119 0.2642 15.85 - _._ .330.4 3.804 x 10+ | 16.67 ——- 1000 —-=- [ == ) ~---
(i) Gravimetric Flow Rate
1b/sex Ib/min Ibshr ton/day gm/sec gm/min gm/hr KNgshe
1 69 3500 43.20 453.6 27229 1.633 x 10¢ 1633
0.01657 1 60 0.720 7.560 453.6 27220 27 93
0.0002773 0.01667 1 0.0120 0.1260 7.560 453.6 0.4535
0.02213 1.339 83.33 1 10.50 630.0 37800 37.80
0.602205 0.1323 7938 0.09534 1 50 3600 3.600
3.675x 10 0.002205 0.1323 0.001559 0.01667 T it} 0.0630
6.125 x 107 3.675 x 10-* 0.002205 2.646 x 10-3 0.0002773 0.016067 1 0.001
6.123 x 10-¢ 0.02575 2,203 0.02546 0.2778 16.67 1000 1
(j) Viscosiry (k) Kiacmatic Viscosity
[ - gm Ib ok . cm? i
poise centipoise P ft—sec stoke centistoke pyoy s
1 100 1 0.0672 1 100 1 0.00107¢
0.01 1 0.01 0.000672" 0.01 1 001 | 1.076x 10
1 100 1 0.0672 1 100 1 0.001075
14.83 1488 14.83 1 929.0 92900 929.0 1




fTaoble 12.

Centigrade - Fahrenheit

Temperature Conversion:Table
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9 - s :
= 5 (C) + 32 or C =5 (F-32)

«c °F *c ‘F c - F
~273.1 —459.4 -17 0 32 43 110 230
L9683 -450 -15. 5 41 ' 49 120 243
-240 —400 -12.2 10 S0 54 130 266
212 350 -9.4 15 39 60 140, 234
184 -303 -6.7 20 63 65 150 302
157 -250 -418 -39 25 17 71 160 320
-129 -200 -328 =11 30 86 77 170 333
-101 -150 -238 L7 15 95 82 180 356
-73.3 -100 -148 14, 40 104 83 170 37
_67.3 -90 -130 7.2 4s 113 93 200 522
-62.2 -80 -112 10.0 50 122 121 250 482
-56.1 " -70 -94 12.8 55 149 300 572
_51t —80 -76 15.6 60 140 177 350 652
—45.6 -50 -58 18.3 65 149 204 400 752
—-40.0 —40 -40 21.1 70 158 232 450 842
~34.4 -30 ~22 23.9 75 167 260 500 932
-28.9 -20 —~ 26.7 80 176 316 . 600 1112
223 w16 | T4 29,4 TS 8s T T |\G 0185 37t " 700 1292

322 90 194 427 800 1472
35.0 95 203 482 900 1652
37.8 100 212 583 1000 1832




Table 13. Lists of Symbols, with Description and Units,

as Used in this Handbook
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Symbol Description Units
a cross-sectional area of orifice sq ft (sq cm)
oA cross;.:cctionnl aron aof pipa inaide sq ft (nq €m)
C degrees Centigrade ' .
d orifice diameter in.
D inside pipe diameter in.
2 inside pipe diameter ft
F degrees Fahrenheit -
F, area factor for thermal expansion
of orifice
g acceleration of gravity ft/sec? (crn/sec?)
Jc unit system conversion.factor 1b mass—ft’ £m mass —cm~
Ib force -sec® | gm force —sec?,
G ‘specific gravity _ B
he impressed differential across orifice in. of water @ 4°C
k specific heat ratio, c,/¢y
K flow coefficient
M molecular weight
P absolute pressure psia
— e P _absolute pressure .. .o 3 sslaNrt o . 4 . - .
ap ﬁxeasured pressure differential psf S—%;
Pe critical pressure psia -
D, reduced pressure ratio - .
qQ volumetric flow rate cu ft/sec |(cucm/sec) .
R gas constant various units
Rs pipe Reynolds number
T absolute temperature °F + 460 | (°C + 273
T critical temperature
T, reduced temperature ratio
14 volume “eu ft (cu cm)
w gravimetric flow rate b mass/sec | (gm mass/sec)
[ Y gas expansion factor
VA compressability factor
8 (beta) | diameter ratio, d/D
4 (mu) | absolute vistosity 'fbt = T
. . S . - S t sq cm
v (nu) kinematic viscosity = p/e g}ﬁ qsec
p (rho) density, lbc??:b gZT:::S
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Code Function
g00 Pcint to point,positioning
g01 Linear interpolation
g02 Circular interpolation arc CW
‘gOS Circular interpolation arc CCW
g04 Dwell
g05 Hold
g06&g07 Unassigued
€08 Acceleration
€098 Deceleration
€10 Linear interpolation ( long dimensions )
gl1 Linear interpolation ( short dimensions )
g12 Unassigned
€13 €16 Axis selection
g17 xy plane selection
g18 zx plane selection
€18 vz plane selection
g20 Circular interpolation arc CW ( long€e dimensions )
g21 circular interpolation arc CW ( short dimensions )
g22 €24 Unassigned
g25 g29 Permanently unassigned
g30 Circular interpolation arc CCW ( londe dimensions )
g31 Circular interpolation arc CCW ( short dimensions )
g32 Unassigned
€33 thread cutting, constant lead
g34 thread cutting, increasing lead

g35

thread cutting,decressing lead
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code Function
g36 €39 Reversed for control use only
g40 Cutter compensation cancel
g41 Cutter compensation—-left
€42 Cutter compensation-right
g43 g49 Cutter compensation if usejotherwise unassigned
g50 g59% Unassigned
€60 ¢g79 Reversed for positioning only
¢80 Fixed cycle cannel
g81 Fixed cycle 1
€82 Fixed cycle 2
g83 Fixed cycle 3
€84 Fixed cycle 4
€85 Fixed cycle 5§
€86 Fixed cycle 6 .
g87 Fixed cycle 7
€88 Fixed cycle 8
€89 Fixed cycle 9
€90 ¥98 Unassigned

7. TRRAMTUNIVUAATUMUINIT LARDOUN wnqﬁa1u17nn1wuﬂﬂwuwue

YITLARDUN LS 2 uuu Ao uuuuﬁﬂtﬁunwsnwwvﬂmﬁuuquW$Lmaauﬂﬂnmﬁunueﬂ
Lﬂﬂﬂﬂﬂvﬂ@ﬁd@ﬂlﬂﬂd?ﬂlﬂﬂ? avuanuuuwuaLﬁunwinwnuﬂMﬁuwuenﬁiLmnaunﬁe
Lﬂmunuwﬁuquﬂwﬁuuﬁ

8. ﬂﬁ?lﬂ?ﬂuﬂauﬂﬂiﬂﬂauwﬁlﬂaﬁ ( computer assisted

preparation) lunwsuam%uoﬁu L7WNHQENU1WﬁuGﬁuuuNQQWMﬁUﬁOu leﬁuﬂﬁﬁ



¢
v
E2S
1
£
%
o
,.,41;;

( EIA Standard RS-273 )

fa N WO

&
.48

‘:' w 4 bl © ( o lﬂ' o
F1914N2. 2 7ﬂﬂﬂﬂﬁ7Uﬂ1ﬁuﬂDﬂﬂ3mlﬂﬁuauﬂ NINNINTINIU 010[8
e LY ad

Function

code
mQQO Program stop
mo1 Optional ( plenned ) stop
mo2 End of program
m03 Spindel CCW
mO04 Spindel CW
mO5S Spindel stop
mo6 Tool change
mO7 Coolant No.2 ON
m08 Coolant No.1 ON
m09 Coolsnt OFF
ml10 Clamp
mll Unclamp
ml2 Unassigned
m13 Spindel CW & coolant ON
milg Spindel CCW & coolant ON »
mi15 Mot ion
ml16 Mot ion
ml7 m24 Un;ssigned
m25 m298 Permanently unassigned
m30 End of tape
m31 Interlock
m33 m35 Constant cutting speed
m36 m39 Unassigned
m40 m4as Gear change if used otherwise unassigned
m46 m4a9 Reserved for control use only

m50 mS3

Unassigned
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