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IR-Spectroscopy Tables G (e

Conversion Table of Energy and Wavelength Units

Wavenumber| Wavelengih | Wavelength | Frequency | Eleciron Volt | [Wavenumber| Wavelength | Wavelength | Freq uency | Eleciron Volt
[em)] [Micran) [nm] [GHz] [&Y] [em?] [Micron] [nm] |GHz| [e¥]
2.0 | 500000 | 5000000 60 | .00 025 1 000.0 10,00 10 000 28078 | .12 308
4.0 | 250000 | 2500000 120 | .00050 || 11000 9.08 2 091 3z 77 13 B3
6.0 | 186667 | 1866687 180 | 00074 1 200.0 8.33 8333 35975 | .14 678
8.0 | 1250.00 | 1250000 240 | .00 099 1 300.0 7.69 7 692 asgra| 16118
10.0 1 Q00,00 1 00D 000 300 00 124 1 400.0 7.4 7143 41 871 AT 358
12.0 B33.33 833 333 80 00 149 1 500.0 B.B7 & 667 44 958 16 598
140 | 71429 | 714 288 420 | 00174 || 18000 B 25 5250 | 47966 | 19837
16.0 625.00 | 625000 480 | .00 198 1 700.0 5.88 G8az| Go9m4| 1077
18.0 555,56 555 556 540 00 223 1 800.0 5.56 5556 | sSasad| 2ea7
20.0 £00.00 | 500 000 BOO | .oo24B || 1 Boo.o 526 5 263 BE 860 | 23 557
22.0 454 55 454 545 BEO | .00 273 2 000.0 5.00 5 000 50058 | 24797
24.0 416.57 418 667 718 | .00 298 2 200.0 455 4 545 65 054 27 276
260 384.62 384 615 770 | .DD 322 2 400.0 FEE 4 167 71050 | 26 756
28.0 35714 | 357 143 830 | .00 347 2 600.0 3.85 3 846 77 D45 52 238
300 333.33 | 2333333 aga | wo0avz || 2 soon 3.57 3571 B3041 | 34718
a2.0 31250 | 312 500 959 | 00 397 3 000.0 3.33 3333 BG 037 | .27 195
34.0 20412 | 294 118 1019 | po422 || 32000 3.13 3125 95533 | 30675
36.0 277.78 | 277776 1079 | .00 446 3 400.0 2.94 2941 | 101928 | 42155
38.0 | 26316 | 283158 1139 | 00471 || 5 000 278 | 2778 | 107924 | .44 634
40.0 25000 | 250 000 1199 | .00 406 3 B00.0 2.63 2632 | 113620 | 47114
50.0 200.00 | 200000 1489 | 00 620 4 000.0 2.50 2500 | 118916 | .49 504
600 166.67 168 667 1 789 00 744 5 000.0 2,00 2 000 145 825 B1 982
| 70,0 142 86 142 857 2099 00 268 & 000.0 1.67 1667 | 178 874 74 300
| 800 | 12500 | 125000 2398 | oosez || 7 oooo 1.43 1420 | 200853 | 86789
éb.ﬂ 11111 111 111 2 &ha J01 118 __E 0o0.0 1.25 1250 230 832 a9 187
100.0 100,00 100 000 2 9BA 01 240 9 000.0 1.11 1111 260811 | 1.11 588
110.0 80,91 90 808 3208 | 01384 || 10 000 1.00 1000 | 299790 | 1.23 684
120.0 B3.33 83 335 3507 | 01488 || 11 000.0 91 909 | 320769 | 1.36 382
130.0 76.92 76 B23 asg7 | .01 612 || 12 cooe 83 833 | 059 748 | 1.48 781
140.0 71.43 71 429 4197 | o1 738 || 12 ooo.o 77 769 | 988727 | 1.61 179
150.0 66.67 56 BET 4497 | 01880 || 14 o000 | 71 74| 419706 | 173878
160.0 B2.50 62 500 4797 | .oigea || 15 o000 67 667 | 449685 | 185078
170.0 58.82 58 624 5006 | 02108 || 16 oo0.0 62 825 | 470864 | 108374
180.0 55.56 55 556 5396 | 0zz3z || 17 oo 5g 588 | 500643 | 210773
190.0 52.63 52 632 5605 | .0g3se || 18 oooo 56 56| s3mB22| 223171
200.0 50,00 50 000 5906 | 02480 || 19 cooo E3 526 | 569601 | 235570
220.0 45,45 45 455 6595 | 02728 || 20 000.0 50 500 | 5090580 | 2.47 968
240.0 41.67 i1 G6T 7135 | .o2a7e || 22 ooo.o 45 | 455 | 650538 | 2.72 765
260.0 38 45 38 462 7785 | 03224 || 24 ooon 42 417 | 719 498 2,97 562
280.0 35.71 35 714 B394 | 03472 || 26 o00.0 a8 385 | 77@454 | 320 358 |
300.0 33.33 33 333 g924 | paveo || 28 oo 36 357 | B3g 412 | 347 155
320.0 31.25 41 250 0593 | .03 967 || 30 0oo.o a3 333 | 809370 | 371952
340.0 29.4 29 412 10183 | .04 215 || 32 ooon 3 312 | ©8B428 | 306 748
360.0 2778 27 778 10792 | 04 463 || 34 0o0.0 29 284 | 1019286 | 4.21 546
380.0 26.32 26 318 11392 | 04711 || 36 oooo 28 278 | 1079 244 | 4.46 342
400.0 25.00 25 000 {11902 | p4950 || 38 ooo.0 28 263 1130202 | 471138
500.0 20.00 20 000 1age0 | .06 190 || 40 ooo. 25 250 | 1 190 160 | 4.95 536
800.0 168.67 16 667 17 QBT 0T 439
700.0 14,20 14 285 20 685 | OB 679
8000 12.50 12 500 23863 | 08 918
a00.0 1.1 11 111 26 381 11 15‘9._"
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IR-Window Material

Material Transmission Refractive | Reflectance |Hardness | Chemical Properties
Range [cm '] Index nat | loss (Knoop)
([micrometers]) | 2000 em™' | per surface
Infrasil 57,000-2,800 1.46 ~33% 451 Insoluble in water;
SID: | (0.175-3.6) soluble in HF,
LUV Sapphire | 66,000-2,000 1.75 |~ 7.3% 1370 Very slightly soluble
AL,_CI:, | (0.15-5.0) in acids and bases.
Silicon 10,000-100 3.42 =30 % 1150 Inscluble in maost
Si {1.0-100) acids and bases; soluble
: in HF and HNO.,,
Calcium Fluoride | 66,000-1,200 1.40 ~ 2 B% 158 Insoluble in water;
CaF, (0.15-8.0) resists most acids and
bases; soluble in NH,
salts.
Barium Fluoride | 50,000-900 1.45 -~ 3.3% 82 Low water solubility;
BaF, (0.2-11) soluble in acid and
_ NH,CI.
Zinc Sulfide, 22,000-750 2.25 ~ 15% 1355 Soluble in acid;
Cleartran (0.45-13.0) insoluble in wates.
Zns |
Germanium 5,000-600 4.01 - 36% 550 Insoluble in water;
Ge (2.0-17) soluble in hot H 50,
and agua regia.
Sodium Chloride | 28,000-700 1.52 ~ 45% 15 Hygroscopic; slightly
MaCl (0.35-15) soluble in alcohol
and NH._.
AMTIR 11,000-900 2.50 ~ 18% 170 Insoluble in water.
GeAsSe Glass (0.9-11) Soluble in bases,
Zinc Selenide 20,000-500 2.43 -~ 17% 150 Soluble in strong acids;
ZnSe (0.5-20) dissolves in HNO,,
Silver Chioride 23,000-400 2.00 ~ 11% 10 Insoluble in water;
AgCl (0.42-25) scluble in NH,OH.
Potassium 33,000-400 1.54 ~45% 7 Soluble in water,
Bromide (0.3-25) alcohol, and glycerine
KBr . hygroscopic.
Cesium lodide 33,000-150 1.74 ~ 7.3% 20 Soluble in water and
Csl {0.3-70) alcohal; hygroscopic.
KRS-5 16,000-200 | 2.38 — 17% A0 Soluble in warm water;
TIBrA {0.6-60) soluble in bases;
. insoluble in acids.
Polyethylene 600-10 1.52 | ~ 4.5% |5 Resistant to most
PE {high density} | {18-1,000) | — | — solvents.
Diamaond 45,000-10 240 -= 17% 7000 Insoluble in water,
C {0.22-1,000) acids, and bases,
TPX™ 350-10 1,43 ~ 3.3% Similar to PE but
Methylpentene {28-1,000) transparent and more
Resin rigid
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Infrared and Raman Tables
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Infrared and Raman Tables *r&< (s
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Selected Force Constants and Bond Orders (according to Siebert)
of Organic and Inorganic Compounds

:
“;_“: ll:::;cs:. ::d":r Compound iﬂd IE.:E, ::d“; Compound
fiNcm1) f(N cm-1]
H-H 5.14 0.7 Hs H-0 740 | 10 | HO™
' LieLi 124 | 12 | U H-F 8.85 1.1 HF
B-B 358 | 12 | B, H-Al 176 | 060 | AmM;
T 65 | a2 HCCH H-Si 2.98 0.84 Sitly
N-N ne |32 | N H-P 311 082 | PHy
o0 | 114 1.4 0, H-§ 428 | 10 HaS
F-F 445 | 058 Fs H-GI 481 | 10 HEI
“NaNa | 017 | 024 | Na, H-Ge 281 | 082 GeH,
sisi | 465 | 20 Sig H-As 285 | 081 AsH,
SIS 17 |~09 SiHs H-Se 351 093 | H.Se
P-P 55 | 21 | P, H-Br 284 0.98 HBr .
PP 2007 | 085 | P, ~ | wsn | 203 | o7 SnH,
el 2% | 7 | s H-Sh 209 077 SoH,
8 | 25 098 | S, -l 292 | 097 HI
- cl-el 124 11 cl, C-H 550 10 CHq
NN | o 02 "~ Ni solid C-B 3.82 1.1 BICHa
CAs-As | 391 | 18 As, c-C 165 32 | HCCH
[ sese | 381 | 15 | *se C-C a.15 19 H.CCH,
Brdr | 23 11 B, C-C 76 17 CaHe
| Re-mb | 008 02 | Rby ¢ a4 11 | HaCCH,
| cd-cd M | 1o cg C-N 1807 | 30 | HON
ErBRED 19 | sty C-N 184 | 21 | c
TeTe | za7 | 17 “Tea G-N 6.54 13 NNCH,
I [ 170 | 12 Iy c-0 18.56 28 co
Ho-Hg | 169 15 "l c-0 15.61 24 €0,
e o 5 I —
Bi-Bi | 184 | 16 | Bi, c-0 7.86 13 | co2
H-8 275 | 088 | BH, c-0 5.1 09 | OCH): |
H-C 550 | 10 CH, C-F 698 | 11 | CF.
H-N 7.05 11 NHs - ¢-P 8.95 24 HCP
H-0 845 | 1.1 Ha0 G| 7Er | 20 | ¢5, |




Selected Force Constants and Bond Orders (according to Siebert)
of Organic and Inorganic Compounds

S0 | ot | B | ot | B | gor | B e
f(Nem) f(Nem-1)

c-s 33 1.0 S{CHa) 0-0 618 | 089 0z

c-cl a1z | 083 | oo 0-0 570 | 083 | 0,
oM 291 1.2 Ni,CO 0Na | 32 |~11 | NaDH
oML | 143 | 088 | Wico 0-Mg 35 | 11 | mo

C-Se 5.94 18 cse, -l 5,66 15 AID

C-Br 242 _'_EIEIE—-_ﬁ:-B_rJ, o-Al 3B 1.1 [ AlOH);

C-Rh 24 | 12 | (Rncne? 0-si 025 | 21 | sio

c-Ag 20 | 099 | (AgicN) 0-Si 475 12 “si0;

c-1 1,69 079 | ol 0-p 941 20 | Po

N-H 705 | 11 NH, 0-p 616 | 14 POF"
NB 7.2 16 BN} 0s | w01 | 20 50,

N-C 1807 | 30 HCN 0-Cl 426 | 10 | cog
NN 2242 | 32 | N, eCl | 330 | 082 CI
NN 1601 | 24 N-NNH 0-Ca 285 | 12 | ca0

N-N 1215 20 NN 0-Ti 7.19 24 Ti0

N-0 25.07 31 N0 0-v 736 | 23 | w

N-0 1717 | 23 NO3 0-cr 5.82 19 C0 |
N-D 15.49 21 NO 0-Mn 516 | 16 MA0

N-0 1518 | 20 | ONCI 0-Fe 567 | 17 Fe0

N-0 11.78 1.7 [ NND 0-Cu 2497 0.93 Cul

N-F 416 | 066 | NF, 0-ge 753 | 1.8 "Ge0

N-Si 18 11 | ((CHoSiNH 0-Se 645 | 15 | Se0

N-S 1254 | 25 | NsF, 0-Mo 305 | 12 | BaCaMoD, (solig)
N-S 83 | 19 | Hwsp 0-Ru 6.70 22 | RuD, =
N-S 31 | 087 | wanso, 0-Ag 200 0.79 AgO

0-Li 156 | 066 Li0 0-5n 5.53 7 Sn0

0-Be 751 | 18 | Bed 0Te | 531 | 16 Te0

0-B 1366 | 25 | 0-Ba 379 1.8 Ba0

0-B 635 | 13 BO2 0-ce 633 | 26 Ce0

0-0 659 | 20 | 0f 0-Pr 568 | 24 | PO

0-0 a1 | 14 | o, 0-Nd 35 | 16 | NdAcy Ho0 (polymen]




Chemical Tables

Properties of Some Important Solvents

Mole- ' Di- | Re- Chemical Shil

Abbre- cular | Ep B. p. Oen- | Dipole | Susceplib. | electr. | fract. &'H & =G

Solvent vigtion| Formala | weight | ("G} | (°C) sity |Mom:*| -y -10° |Const| Index | (ppm) (ppm)
Reetic acid C.H,D, 600 | 167| 1170|1048 |12 |0S513249| & | 1avial2q Ifl;;
e - - e 30-50
Acelone Al CHO 581 | -94-] 56-3 ) 0-7G0 | 288 | 0450 20-7 | 13587 | 205 2051
Acelanitryle AN [ CHM 410, | -44 816 | 0777 | 392 | 0534 a7-5 | 13416 193 ”;_'TE
Benzene® C.H, 781 | 55| 801|osme [0 |oesw 22| 2315011716 128-T0
1-Butyl alcahal 1-BuOH| CH, 0 741 | 255| 822 |07ES |166 |0534 1-8 | 1-3878{ 13 3;[‘
Carbon disulfide [ 3 61 |-111-6| 4621270 |0 0-532 26 | 16319 192-8
Carbon fetrachlaride* co, 1558 | -23 767 | 1584 |0 o 681 2-2 | 1 4574 857
Chinrolorm® CHEL 1184 | -63-5| 6191|1460 | 101 [0-740 48| 14429 726 77-36
Cyclohexane GH, B2 66| 07 |0774 |0 0627 2-0| 1-4235] 144 278
Cyclopentane CH, 701 | 836 | 4930745 0624 2-0 | 1-4065| 15 | 265

Decaling CH. 1382 -43 | 1917 | 0-87O 0681 1-4758| 0910 1-8 | 24 10 44
Dibromamethang CGH,Br. 1788 | -52-6| 97-0(1-5420| 143 |0-935 7-5 | 2497 |50 I 216
o-Dichlorobenzene® | ODCE | C,HCI, | 1470 | -17 | 1805 | 1306 | 250 |0-748 -0 | 15515] 701070 | 128 10 133 |

Diethylether cHO | 741 |-1162| 345|07138| 115 a3 | 13526 1 ¢ B
1.2-Dichlarauthane cHeL | 990 | -357| 8351246 |175 10-4 | 1-4421| 37 | 517
1.2-Dichloroethylene 2 CHEC, | 9659 | -80-0| 6061284 | 190 |0-679 (157 92 |1-4490| 64 | 1193
1,2-Dichioroethylene CHElL | 969 | 49| 4771255 |0 o636 (157 21| 1-4462 | 63 1211
1,1-Dichloroethylene cHe, | 959 |-1226| 3106|1213 | 134 |0635 (15| 46| 14247 |55 s
Dichiaramethane CH.GI B4-9 | -651| 308|115 | 160 |0-733 88 | 14211 | 53 53-73
= = ; s R e T 54:6
Dimethoxymeihane C,H0, 761 | -105-2 | 423 | (-BG6 0611 -6 | 1-3563 44 g7-9
o e - ; | [ a2 34/38
Dimethylacelamide DMA |CHMO | B71 | -200( 1661 | 0837 |3 378 | 14356 1605
T T me 548
Dimothylearbonate® C,H,0, 801 3 805 | 1-068 , 3687 | 365 1564
Dimethylether CHO | 481 [-139 | -24 | ' i 594
H.M- - 30-10
Dimothyllormamide | DMF [CHMOD | 734 | -804 | 1530 | 0-844 | 386 367 | 14282 o o 352
! 162-5

Dimuthylsuloxide DMSO|C.HS0 | 781 | 185 | 189-0 | 1-096 |3-96 249 30-51)
Dioxann* D |CHE, 881 | 11-8| 1013 | 1-028 |045 |06DG (327 22 |1-4203|353 B6-30




Chemical Tables

Properties of Some Important Solvents

Mole- 0i- Fe- Chemical Shift
Abbre- cular | Fp B.p. | Den- | Dipole| Susceplib. | elecir | fracl. a'H FR
Solvent viation| Formula | welght | |°C) ["C) sity [Mom:®( -3 -10* |Const | Index | (ppm) (ppm)
- ' 1 1720
Ethanol EW0H | CHO 461 | -11441 783 | 0-TBS | 1-60 | 0-575 245 [ 1-3504 1-10 5670
vz | 19
Ethyl acelale CHO, B8-1 | -B38| 7710885 |1-8 |0-554 60 | 1-3698 : B0
1704
Ethylene carbonale EC GH,0, BE-1 364 238 131 |4 896 | 1-4250] 4-4 12:3
Freon 12 CF L, 1209 |-158 298 [1-18 |05 | 0642 (309
Freon 22 CHOF, | 865 [-146 | -40:8 | 1491 |14
Formamide F CH,ON 450 26| 210-5 [1-133 | 373 [D0-551 100 | 1-4475 ;f 1651
Hexachloroaceinne CCL0 2648 | -30 | 208 |1-F44 1-65112 :j;;
Hexaluworodichlora- G |
E i 5 | .
ey CF,Cl, 2209 | -136 5 [1-580
Hexamethyl- - = i : 2-4 366
(e . H . . " ol
phosphoramide® HMPT | CH, NPO| 179:2 72| 233 [1027 :539 300 1-4588| 5
Methanol MaOH | CH,0 20 | 97| 647 |0-THT | 170 | 0-530 327 [ 1-3265] 3-3 450
Methyl chlaride CH.GI 505 | 477 | -24-1 | 0BG | 1-B7 12:6 | 1-3380 25-1
T, ., k o 2 - T 20 46-8
Morpholing G H,NO BT 31| 1289 [ 1-005 0631 T4 | 14573 S0 P
Hitromethane CH,ND 610 | 285 1012|1931 | 346 | 0300 (257 359 1-3706] 433 6280
721 12350
Pyridina CHN 81 | 16 153 ) 0978 |22 | 0611 12-4 | 1-5075] T-57 13550
872 149-50
Quinoline CHN 120-2 149 | 2371 | 1008 |22 (0729 90| 1:6293| 7o 88 | 121 o 159
Sullur dioxide 50, G441 | 727 | -10:0 | 1434 | 16 176
2,2-Telrachinrogthane CHEO, |[1674 -43-3| 1462 | 1-578 [1-3 | 0856 8.2 14868| &0 74-0
Tetrachloroathzne C.0l, 1658 | 223 1212 [ 1631 0-B02 (157 2-3|1 -507H 120-4
Telrahydrofuran THE | CHO 721 | 66 | 660|089 |1-75 76| 1-4ps0| 172 £y
.57 672
Telramethyluren TMU | GH N0 |116:2 2| 1765 | 0969 | 347 | 0-B34 (157 23 | 1-4458] 2.8 I‘gg:g
200 24-3
Tolsene GH, 921 | -949 | 1006 | 867 | 0-36 | 0618 24 | 1-4969( 7-01
| 7-09 {38-5
1
Trichlaraethylene® oM, |1314 | 73 | sr2| 1478 0-734 34| ramo0| 64 |0e
Waler H.O 18021 0 160 | 0-937 |1:85 |0-T19 T85 | 1-3320] 4.72
B g bolng peenl F.p: femazing poinl Rederemee ol Ihe hfts 'H and "C (TWS) * Carcinnpess of CECRl SuSpec) anpins

** Dhpake mbment in Duebye unds: (10 = 10 g5a cm & 33356 ¢ 102 C mj




Physical Tables

S1 Unit System (Systéme International)

Fundamental 51 Quantities Name Symbol |

Length Meter il

Mlss =5 _];I_il-t.:gnun kg

Time Second 5

Electric Current Ampere A

Thermodynamic Temperature Kelvin K

A 1_1_1_t1_1_1_:|11_:1I'.*i-t:hhl'.lm:n: Muaole il

Light Intensity, Luminosity Candela od

Special Sl-derived Quantities Mame Symhbol | Units _—
Frequency Hertz Hz &'

Plane Angle 21 rad = 360°, | rad = 57.2957795°
Angular Frequency Radian rand rads™' [l Hz=2nrads')

Solid Angle Steradian ST 4w sr=sphere

Force Mewlon M mkes?

Pressure, Siress | Pascal i Nm?=m'kgs? [l bar= 10° Pa]
E-|1.|,r:'1.-'l.:':;|k-li;1l Joule 1 Mm =m kegs —=—
Power, radiant flux Watt w Js' = m kegs!

Electric Charge Coulomb C As

Electric potential, emf Volt W JC' = m kgs ' A

Electrical Resistance Ohm 9] VA sm kpe! A~
E:.i..l.!ﬁ:”!.l..l.'l.'{.L111|:1|JI.!|HIII..'I.:‘ Siemens 8 Q' =m-kg's'A°
.i'..il:.'.t.ll':h;'-al|-!-."ﬂ-r;l.1x'i.t::.ll1\:1:. . Farad F CV'!'=m kgl bt AT

Magnetic Flux Weber Wh Vs =m kgs’A

Magnetic Flux Density Tesla T Whm =Vsmi=kesA
Inductance Henry H VA's =mrkgs A~

Celsius Temperature i K C=TempK)-273.15

Light Flux Lumen Im od sr

Hluminance Lux Ix ed srm

Activity (radioactive decay) Becguerel g 5" [1 Curie (Ci) = 37 GHg|
Absorbed Dose Giray Ciy J ke m’ s [1 rad =0.01 Gy]
Equivalent Dose, Energy Dose Sievert S Jkg' =m s* [1rem=0.01 5v]
Oither Quantities Mame Symbaol Uniis

Volume - Liter Lorl dm' = 10" m* = 10 em’

Length Angstrim A 10" m

Encrgy Electron Volt | ¢V 16021764 < 10" J

Viscosity i Pas

Diffusion Constant D m' s

Maolar Energy Jmaol ' = m° ke 5= mol

Maolar Entropy JE ' 'mol" =mkgs* K'mol'
Electric Field Strength E  [Vm'=mkgstA"

Magnetic Field Strength H Am!' =Nm*T'=Pal




Conversion Factors for Important Physical Units

Energy Equivalents

Joule Hertz cm-' Kelvin eV
Joule 1 1.5004005 E+33 5.03411762 E+22 7.242984 E+22 B5.24150874 E+18
Heriz 662608876 E-34 1 3.335640852 E-11 4.7882374 E-11 413566727 E-15
cm™' 1.08644544 E-23 2 059782458 E+10 1 | 14387752 1. 230841857 E-Od
Kelvin 1.3806503 E-23 2.0836644 E+10 0.6950356 1 B.617342 E-05
eV 1.602176462 E-19 2417080491 E+14 | BOGS54477 E+03 | 1.1604506 E+04 1

{based on the Fundamental Conslants with E = mc® = hojd = hy = kT and 1 eV = (8/C) J

Force Units (S5i unit = Newton, cgs unit = dyne), Weight = massxg,

N [p_{pond) kp dyne
N i | 101.9716 0.1019716 1.0 E405
2] 0.009B066S 11 1.00 E-03 Sa.E6S
hp 9.80665 [0 i 380665
dyne 10 E-05 [1.018716 E-03 1.019716 E-06 K

Energy and Work Units (Sl unit = Joule, cgs unit: 1 erg = 107 Joule)

J=Nm kp m KWh kcal BTU oV
J 1 0.101572 2777778 E-07 | 2390057 E-04 | 9478134 E-04 | 6241512 E+18
kpm 9 BOGES i 2724068 E-06 | 2343846 E-03 | 0204874 E-03 | 6.120B32 E=18
kWh 3.600 E+06 A6T0O7B E+D5 |1 BE0.4207 3412.128 2 246044 E+25
keal 4184 4266493 1.162222 E-03 1 3.965651 2611448 E+22
BTU 1055.06 1075862 E+02 | 2030792 E-04 | 2521654 E-01 1 5535160 E+21
eV 1.602176 E-10 | 1633765 E-20 |44504B5 E-26 |3 B2G200E-23 1518564 E-22 |1
Power Units (S| unit = Watt)
W=Js' KW kpmi's PS | calfs kcal'h
W 1 1.0 E-03 01019716 1341022 E-03 | 0.2390057 0_BB04207
kW I.EI_._E-I 03 1 101.9716 1.341022 239.0057 BED. 4207
kpm/s | 9.80665 9.B0G6S E-03 1 1.315083 E-02__ | 2.343846 8437644
PS T745.7 0.7457 76.04024 1 1782266 B41.6157
cal/s 4.184 4.184 E-03 04266493 5610835 E-03 |1 3.6
keallh 1.162222 1.162222 E-03 0.1185137 1.558585 E-03 02777778 1
Pressure Units (S| unit = Pascal)
Pa=N/m* kp/m* atm | bar Torr=mmHg al=kp/cm®
Pa=Him® | 1 01018716 0.86923 E-08 1.0 E-05 7.500617 E-03 | 1.018716 E-05
kp/m® 9.80655 1 067841 E-05 | 9.80665 E-05 7355502 E-02 (1.0 E04
atm 1.01325 E+05 1.033227 E+04 |1 1.01325 760 1.033227
bar 1.0 E+D5 1019716 E+04 0.98609233 1 750.061T7 | 1.018716
Torr 133.3224 13.59510 1.315788 E-03 1.333223 E-03 1 | 1.359510 E-D3
|at=kpicnv| 9 80665 E+04 1.0 E+04 09678411 2.80665 E-01 7355502 11
Time Units (S| unit = second)
s min h d week year
s 1 1666667 E-02 |2 777776 E-04 | 1157407 E-05 | 1.653439 E-06 | 3.168874 E-0B
min &0 1 1666667 E-02 |6044444 E-04 [9.8920635 EO5 | 1901334 E-05
h JE00 B0 1 4166667 E-02 5052381 E-03 1.140785 E-D4
d 86400 1440 24 1 1.428571 E-01 | 2737507 E-03
week BO4E00 10080 168 7 1 1.916535 E-02
YEar 31558952 £25045 2 876582 355 2425 |52 1775 L
Temperature Conversion (5] unit = Kelvin)
Kelvin (K) Cenfigrade [C) Fahrenhaii [ F) Aankine ["'H)
'y 3 Tc =1, — 27315 Tr = (9/5) 1, - 459.67 Tn = (5T,
*C Ty = T + 273.15 1 Ts = (@5 1. + a2 To = (O05)[1c + 273.15)
3 Tx = [5/9){T: + 459.87) Te = [(5/9)T, - 32) | K] Ta = T¢ + 450.87
"R Te = (5/9) 1n Te = (5/09)1s - 278.15 1T = T - 458,67 i




Conversion Tables

Tubing Diameters and Volumes

inches ('] Mo, of Wire Gage* | _Millimaters (mm) Microns jLum) Volume 1iliin Volume ulicm
0.001 48 0.025 25 0.013 0.005
0.002 34 0.051 51 0051 0020
0.003 a0 0076 76 D114 0.045
10,004 a7 0.102 102 0206 0,081
[i] = 0127 127 0323 0,127
[+] a4 152 152 0.480 0.1E
0,007 ad 0,178 178 0632 0.2458
10.008 32 0.203 03 0.8 0,323
10,008 a1 0.229 224 1.046 0412
0.010 30 354 254 1 288 _ 0507
0,011 28 0278 279 1.552 0611
0.012 28 .i_gfp 305 1,854 0.730
0.073 ; 330 330 FRFF] 0,855
0,014 27 0,357 357 2.540 1. 000
0.015 26 0,381 381 5 114
0,016 : 0,406 406 a.287 1.28
0.017 - 0.437 zgjz 3721 1,465
0,018 25 0.457 f 41649 1.
0.018 : 0.483 4R3 4 G5 1 631
0,020 24 0,508 04 5.1486 2026
030 P 0.762 762 11.577 4 550
0.040 18 1.01 10186 20,581 8,103
0.050 16 1.270 1270 32160 12,68
* Gages laken from the Amancan Wire or Brown & Sharpe Gage
Metric to U. S. U. S. to Metric Temperature
Conversion Conversion Conversions
Helric Inch U.S (1 0.5 Melric Kelvin Celclus [ Fahrenhell
1.00 mam 'Fﬁ"g'gﬁm 0.062 116 158 mim 1 273,15 458,67
1.80 mm 0.070 0.125 18 18 mm 42 -268.95 452 11
200 mim 0.07 0.188 3/16 4,76 mm_| 10 26315 -441.67
3,00 e 0118 0,250 1,4 s‘ﬁg “mim ,_% -ah 15 -‘ng_-gl_
320 mam 0126 0313 | & th 7 94 mim = g:g ;g -gm.E;
& 00 mam 0158 0,37 3/ 9.53 mm A 7 1 [ I L P T
.30 mm 0170 0,438 7018 11,11 mm 5 22315 | 36067
4,60 mm 0181 0.500 172 12,70 mm 3.% 21315 31,67
5.00 mam 0.197 _ _(.563 W6 14,29 mm 7 -20:3. 15 ddi67
6.00 mm 0236 T oe2s 578 5 86 mm ;E 35 -E -455 g%’gé;
7.00 mam 0276 0,688 1118 746 mim =l B s
8,00 mm A18 0.750 A 905 mm a0 18315 -287.67
_,i,%_m 0355 0813 1318 30,64 mm 100 7315 -279.67
1.0 cm 0.3t 0.875 7/H 22.22 mm 1y 8318 2616
2,00 cm 0768 0,538 1516 23,81 mm iF S | -edd6r |
400 om 1162 00 | 1 254 om 130 14315 | o6
4,00 cm 1.576 00 2 — 508 cm_| :g -1;:-12 %Eg;;
2,00 cm 1.97 ] F THE om L 89,
e R 150 i 150 SR
o0 om | 2758 ) [ 12.70 cm 103, =153,
5.00_cm 3152 6.00 [ 1524 _cm 180 815 13567
3,00 _cm 3546 7.00 vd 17,78 _cm 150 N 1767
10.00 cm 3.840 10.0 10 PE.40_cm 200 =315 -B88.67
E;g 63,15 -g; B7
Pressure Conversion 530 FiRE 367
240 33,15 37 67
PEI TORA ATM BAR PN | B 5.67
100 2170 6.8 6.7 255 .37 -17.7 1]
500 25850 34.0 di6 260 BENE] B33
1000 51700 - 3.0 672 270 515 :
1500 TT550 — e 1007 27315 [i] %QEL..
000 10340 1361 134.3 Il [ 33 73
2500 128250 1 16GE.0 200 '13’_’3?" I &a2.33 |
3 155100 2041 201.5 00 28 B B0, 33
3500 180850 238 0 ggg; 31 BS a8.33 |
A0 2Oe800 272 J20 4685 11633 |
4500 232650 060 302 4 33 134,33 |
B000 BhALOG 3409 3958 BETi T
550 FERED] 3740 DGO G 35(] g_g_aﬁ 7033 |
BO00 310200 A8 2 40328 360 HS 18833 |
G200 4420 4306, 6 7 BT 20833
7000 35191:5 476.3 4701 = ‘E; m‘&“ﬁg ;?-i 33
7500 SBTTHD 510.0 2040 350 116.85 24233
000 413500 544.0 537 .8 400 126.85 260.33
8500 430450 578.0 5012 410 36,65 278,99
00 I 46500 B12.0 4.8 A20 16,65 20533
10000 1 B17000 6504 — Grn 475 201,85 ]
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