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MIKROISLEMCILI VE TUM ELEKTRONIK
CIHAZLARIN UYGULAMALARI ILE
ILGILI ONEMLI NOTLAR

Elektronik cihazlarin 6zellikle mikroislemcili cihazlarin yogun olarak endiistride kullanilmalart ile birlikte klasik anlamda monte edilen
panolarda cesitli sorunlar yasanmaktadir. Bu tiir cihazlarin performanslarinin yliksek olmasina yonelik cihazlarin monte edildigi panolarda
bazi 6nlemlerin alinmasi zorunluluk haline gelmistir. Asagida ¢ok gesitli diinya markasi firmalarin pano montajinda dnerdigi yontemler
sizlere sunulmaktadir.

LUTFEN BU NOKTALARA UYMAYA CALISINIZ!

1. Termokupl, Rezistans Termometre ve diger sensor elemanlarinda cihaz girislerine gelen kablolar, besleme ve
kumanda kablolarindan olabildigince uzak ve ayri kanallarda taginmalidir.

2. Elektronik 6lct ve kontrol cihazlarinin beslemeleri ekranli bir izolasyon trafosu ile alinmali, dogrudan hattan
alinmamalidir. Ayni pano igerisinde gli¢ devreleri yer aliyor ise bunlarin kumanda gerilimi ekranli ayri bir izolasyon
trafosundan alinmalidir. Trafo ekranlari topraklanmali, izolasyon trafolari girisleri ayri fazlardan alinmalidir.

3. Birden ¢ok elektronik cihaz kullaniliyorsa her cihazin besleme hatti ayri ayri ¢ekilmelidir. Elektriksel glirtiltinin
cok oldugu yerlerde besleme hatti lizerine ekranli izolasyon trafosu ve hat filtresi konmalidir.

4. Cihaz besleme hattina higbir kumanda devresi baglanmamalidir. Son kontrol elemanlarinin besleme hatt
mimkinse cihazin besleme fazindan farkl fazdan alinmalidir.

5. Role, kontaktor selenoid vana, asiri elektriksel gliriiltiu Ureten elemanlarin cihazlardan olabildigince uzak
yerlestiriimesine 6zen gosterilmelidir. Gerekiyorsa bunlarin bobinleri tizerine gliriltliyl bastiracak RC devreler
eklenmelidir.

6. AC Motor hiz kontrol birimi kullanilan uygulamalarda, hiz kontrol biriminden motora giden kablo mutlaka

celik boru veya celik spiral icinde taginmali ya da ekranli kablo kullaniimalidir. Aksi takdirde bu kablonun sinyal
hatlarinin yakinindan taginmasi tim uygulamalarda sorun yaratacaktir.

NOT: Yukaridaki yaklagimlar sadece ELIMKO cihazlari igin degil, TUM ELEKTRONIK CIHAZLAR icin gecerlidir.
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DOYMUS BUHAR VE DOYMUS SU OZELLIKLERI

Press. Temp. Volume, 1t*/lbm Enthalpy, Btwibm Entropy, Btu/lbmx F Energy, Bilu/lbm

psia F Water Evap. Steam Water Evap. Steam Wwater Evap. Steam water | Steam
v

t "ll "g hy n|° h° Sy s,° 30 Yy uq
3208.2 705.47 0.05078 0,00000 0.05078 906.0 0.0 906.0 1.0612 0.0000 1.0612 875.9 875.9
3094.3 700.0 0.03662 0.03857 0.07519 8224 172.7 995.2 0.9901 0.1490 1.1390 801.5 952.2
3000.0 695.33 0.03428 0.05073 0.08500 801.8 218.4 1020.3 0.9728 0.1891 1.1619 782.8 973.1
2708.6 680.0 0.03037 0.08080 0.11117  758.5 310.1 1068.5 0.9365 0.2720 1.2086 743.2 1012.8
2500.0 668.11 0.02859 0.10209 0.13068 731.7 361.6 1093.3 0.913%9 0.3206 1.2345 718.5 1032.9
2365.7 660.0 0.02768 0.11663 0.1443 714.9 392.1 1107.0 0.8995 0.3502 1.2498 702.8 1043.9
2059.9 640.0 0.02595 0.15427 0.18021 6791 454.6 1133.7 0.8686 0.4134 1.2821 669.2 1065.0
2000.0 635.80 0.02565 0.16266 0.18831 672.1 466.2 11383 0.8625 0.4256 1.2881 662.6 1068.6
1786.9 620.0 0.02466 0.19615 0.22081 646.9 506.3 1153.2 0.8403 0.4689 1.3092 638.8 1080.2
1543.2 600.0 0.02364 0.24384 0.26747 617.1 550.6 1167.7 0.8134 0.5196 1.3330 610.4 1091.4
1500.0 596.20 0.02346 0.25372 0.27719 6117 55874 1170.1 0.8085 0,5288 1.3373 605.2 1093.1
1326.17 580.0 0.02279 0.29937 0.32216 589.1 589.9 1179.0 0.7876 0.5673 1.3550 583.5 1099.9
1200.0 567.19 0.02232 0.34013 0.36245 571.9 613.0 1184.8 0.7714 0.5969 1.3683 566.9 1104.3
1133.38 560.0 0.02207 0.36507 0.38714 562.4 625.3 1187.7 0.7625 0.6132 1.3757 557.8 1106.5
1000.0 544.58 0.02159 0.42436 0.44596 542.6 650.4 1192.9 0.7434 0.6476 1.3910 538.6 1110.4
962.79 540.0 0.02146 0.44367 0.46513 536.8 657.5 11943 0.7378 0.6577 1.3954 532.9 1111.4
812,53 520.0 0.02091 0.53864 0.55956 512.0 687.0 1199.0 0.7133 0.7013 1.4146 508.8 1115.0
800.0 518.21 0.02087 0.54809 0.56896 509.8 689.6 1199.4 07111 0.7051 1.4143 506.7 1115.2
680.86 500.0 0.02043 0.65448 0.67492 487.9 714.3 1202.2 0.6890 0.7443 1.4333 485.4 1117.2
600.0 486.20 0.02013 0.74962 0.76975 4717 732.0 1203.7 0.6723 0.7738 1.44461 469.5 1118.2
566.15 480.0 0.02000 0.79714 0.81717 464.5 739.6 12041 0.6648 0.7871 1.4518 462.4 1118.5
500.0 4467.01 0.01975 0.90787 0.92762 449.5 755.1 1204.7 0.6490 0.8148 1.4639 447.7 1118.8
466.87 460.0 0.01961 0.97463 0.99424 441.5 763.2 1204.8 0.6405 0.8299 1.4704 439.8 11189
400.0 444.6 0.01934 11416 1.610 424.2 780.4 1204.6 0.6217 0.8630 1.4847 422.7 1118.7
381.54 440.0 0.01926 1,1976 1.2149 419.0 785.4 1204.4 0.6161 0,8729 1,4890 417.6 1118.5
308.780 420.0 0.01894 1.4808 1.4997 396.9 806.2 1203.1 0.5915 0.9165 1.5080 3935.8 1M17.5
300.0 417.35 0.01889 1.5238 1.5427 394.0 808.9 1202.9 0.5882 0.9223 1.5105 392.9 117.2
250.0 400.97 0.01865 1.8245 1.8432 376.1 825.0 1201.1 0.5679 0.9585 1.5264 3753 1115.8
247.259 400.0 0.01864 1.8444 1.8630 375.) 825.9 1201.0 0.5667 0.9607 1.5274 3743 11157
200.0 381.80 0.01839 2.2689 2.2873 355.5 842.8 11983 0.5438 1.0016 1.5454 354.8 11137
195.729 380.0 0.01836 2.3170 2.3353 353.6 B44.5 1198.0 0.5416 1.0057 1.5473 3529 1113.5
153.010 360.0 0.01811 29392 29573 3323 862.1 1194.4 0.5161 1.0517 1.5678 331.8 1110.6
150.0 358.43 0.01809 2.9958 3.0139 330.6 863.4 1194.1 0.5141 1,0554 1.5695 330.1 1110.4
120.0 341,27 0.01789 3.7097 37275 3126 877.8 1190.4 0.4919 1.0960 1.5879 312.2 1107.6
117.992 340.0 0.01787 3.7699 3.7878 3113 878.8 1190.1 0.4902 1.0990 1.5892 310.9 1107.4
100.0 327.82 0.01774 44133 4.4310 298.5 888.6 1187.2 0.4743 1.1284 1.6027 298.2 1105.2
89.643 320.0 0.01766 4.8961 49138 290.4 894.8 1185.2 0.4640 1.1477 1.6116 290.1 1103.7
80.0 312.04 0.01757 5.4536 5.4711 282.1 900.9 1183.1 0.4534 1.1675 1.6208 281.9 1102.1
70.0 302.93 0.01748 6.1875 6.2050 2727 907.8 1180.6 0.4411 1.1905 1.6316 272.5 1100.2
67.005 300.0 0.01745 6.4483 6.4658 269.7 910.0 1179.7 0.4372 1.1979 1.6351 269.5 1099.6
L.60.0 29271 0.017383 7.1562 7.1736 262.2 ?15.4 1177.6 0.4273 1.2167 1.6440 262.0 1098.0
50.0 281.02 0.017274 8.4967 8.5140 250.2 923.9 1174.1 0.4112 1.2474 1.6586 250.1 1095.3
49.200 280.0 0.017264 8.6267 8.6439 249.2 924.6 1173.8 0.4098 1.2501 1.6599 249.1 1095.1
40.0 267.25 0.017151 10.479 10.496 236.1 933.6 1169.8 0.3921 1.2844 1.6765 236.0 1092.1
35.427 260.0 0.017089 11.745 11.762 228.8 938.6 1167.4 0.3819 1.3043 1.6862 228.6 1090.3

-

30.0 250.34 0.017009 13.727 13.744 218.9 945.2 1164.1 0.3682 1.3313 1.6995 218.8 1087.9
25.0 240.07 0.016927 16.284 16.301 208.52 952.1 1160.6 0.3535 1.3607 1.7141 208.4 1085.2
24.968 240.0 0.016926 16.304 16.321 208.45 952.1 1160.6 0.3533 1.3609 1.7142 208.3 1085.2
20.0 227.96 0.016834 20.070 20.087 196.27 9460.1 1156.3 0.3358 1.3962 1.7320 196.21 1082.0
17.186 220.0 0.016775 23.131 23.148 188.23 965.2 11534 0.3241 1.4201 1.7442 188.18 1079.8
15.0 213.03 0.016726 26.274 26.290 181.21 969.7 1150.9 0.3137 1.4415 1.7552 181.14 1077.9
14,696 212.00 0.016719 26.782 26.799 180.17 970.3 1150.5 0.3121 1.4447 1.7568 180.12 1077.6
11.526 200.0 0.016637 33.622 33.63¢9 168.09 977.9 1146.0 0.2940 1.4824 1.7764 168.05 1074.2
10,0 193.21 0.016592 38.404 38.420 161,26 982.1 11433 0.2836 1.5043 1.7879 161,23 10723
8,0 182.86 0.016527 47.328 47.345 150.87 988.5 11393 0.2676 1,5384 1.8060 150.84 1069.2
75110 180.0 0.016510 50.208 30.225 148.00 990.2 1138.2 0.2631 1.5480 18111 147.98 1068.4
6.0 170.05 0.016451 61,967 61.984 138.03 996.2 1134.2 0.2474 1.5820 1.8294 138.01 1065.4
3.0 162.24 0.016407 73.515 73.532 130.20 1000.9 1131.1 0.2349 1.6094 1.8443 130.18 1063.1
47414 160.0 0.016395 77.27 77.29 127.96 1002.2 1130.2 0.2313 1.6174 1.8487 127.94 1062.4
40 152.96 0.016358 90.63 90.64 120.92 1006.4 1127.3 0.219¢9 1.6428 1.8626 120.90 1060.2
3.0 141.47 0.016300 118.71 118.73 109.42 1013.2 1122.6 0.2009 1.6854 1.8864 109.4) 1056.7
2.8892 140.0 0.016293 122.98 123.00 107.95 1014.0 1122.0 0.1985 1.6910 1.8895 107.94 1056.2
2.0 126.07 0.016230 173.74 173.76 94.03 1022.1 1116.2 0.1750 1.7450 1.9200 94.03 1051.8
1.6927 120.0 0.016204 203.25 203.26 87.97 1025.6 11136 0.1646 1.7693 1.9339 87.96 1049.9
1.0 101.74 0.016136 333.59 333.60 69.732 1034.1 1105.8 0.1326 1.8455 1.9781 69.73 104410
0.94924 100.0 0.016130 350.4 350.4 67.999 1037.1 1105.1 0.1295 1.8530 1.9825 68.00 1043.5
0.50683 80.0 0.016072 633.3 633.3 48.037 1048.4 1096.4 0.0932 1.9426 2.0359 48.036 1037.0
0.25611 60.0 0.016033 1207.6 1207.6 28.060 1059.7 1087.7 0.0555 2.0391 2.0946 28.060 1030.5
0.12163 40.0 0.016019 2445.8 24458 8.027 1071.0 1079.0 0.0162 2,1432 2.1594 8.027 1024.0
0.08865 32.018 0.016022 33024 3302.4 0.0003 1075.5 1075.5 0.0000 2.1872 2.1872 0.000 1021.3

Derived and Abridged from the 1967 ASME Steam Tables. Copyright 1967 by the American Society of Mechanical Engineers.

317




318

kabul edilebilir miktarda

sgloe Ut s mcmcam<momoaoeonoavccccc << < <mmmooof<<a | =< Jo[ ] TITTTIITTTTI
hgﬂlbgm “AdueIsIisaa :0_MG.-AN mwcﬂ aau__ ut d:0=09‘0 —u:ﬂ he__u Omzlu—sco
— _oo.mceEEooCCCCCCCCCCCCCCCCCCCCCCCCCCTAAAAA_CCCAAABBBBBBBBCCCCC_C_CC ololo] @ @
O PRI ccccncamommnanfooooovmmemnanmenmnmono mmmmmml;m o|a o ooax s o
u sstig lovv oo opbovvovolvovvvwommavovlvovvuvmuw mmmmmalo ol olololololo ol o o m @
4 unmuny lo oo v oo opvooLYrLrRLVAV<a <A <oV LV VLLL Mmoo :eo o< ooovooo ol ) <
M PPu-oidn) [m vmovmomvlovovoolvovovmaammaem®mo e oloo o << <omann<do |[Ovo|e<l |« |oi<l< |< <
A OAd|l«¢ <« < =< |« <« < |@ m @ |« < < |« <« < |« < < < <|«|< o <
Vl PPINImommmax LoLLVV MM X@MMMMMA QOO << <<am mlofo <|o| |@j<| |= <
A WnluodlY |« <« oo @ @ B R R R R R B R R I )
(] Rl) [nomumomolm @ m |[ovooummaommonnmarl<oo @mmmm @0 ol<o [SI{S1E 0 m
| WPLIe « < < |[€ <« < m <« < |[t<c<<<<gf<c<ac<c< << |€ <« < < <|<|<|<|<|w <] <| |<| [<|<
A UNEIE] [« s « < < < dfd d € d < g€ € C St < < < < << € € € < L (SN ool <|< < <
7)) PN InomomouaommaommLooooldanmmmm<«<<mn<mlann €< << < <« < @@ «<|<|O| [m|< <|<|<
A WMUB] momOUmOR|<«n<cmacfd < c < glcc g cta<</OOO < <<€ <OV < <| |0 < <|<|<
VI X Aojjaisey '90UBISISAL JEAY Ul JUI[[3VXA pue S3LIAS KO[[3ISEY BYI JO Au()
m 9,2-0 KOst (< m <« @ < M < AAAAAAAAAAAAAAAAAAAAAAAAACC_AAAAAAAAAAAAC «<f< <| |« < <| |«
4 OB g et tjacaccc/CUOOUO |t dccadcaccac/cOOc<clac<<<<|x<|c <|< < |o < <| |<
Z JWWIN rvmuomuAVmaMemMRdc < < < e << < </sc < mE@da << [©
m 009 PUON[momouomomOommmomMAct s cdjcccnmmaen<nmm<mmmmam|a<<<<<|<< O|«|< o <| |«| |<|<|<
[TT] 07 1MW) s mt c c << <MOUBROAOeC cdC Gt CcCc [t Ct €€ €[OO VMA D]t <€ € €|ttt O ||| <|x<|m <! 2| <|<|
- SSIME | mOuMLLLAVIVLLLUY<cccadclacwdcagcacmmBDOOV|BMM<<=m<mano|ololoo|c |<|<|mlio |« << |<|<l<
L SS SO lmuomovoLMOPLVVVVY|ccCCcC |t dc <L <MMMAOO VWM« < <m <@ mojo o|o|o|u|o|< <|<|<|ajo]| |<lclc ||l
M SSTINIE mvmovoemMO|IPLLVOU|E << << @ s d < tdccmamBDMOUOEMN|CcC<r <reno oo/ <lalcalo] <<l |<</<
E wmqwﬁmBCBCCCBCCCCCCCAAAAAAAAAAAAAABBBBCCCBBBAAABABABCCCCCCA.“\.AAB.C <|<la| |<|<|x
i | SSflmuvmvooAVDLVVLLY |« clasc <t <cMm@MAO O O mme<<m«wr|emnuo|oolojo|« << <|alo|al<|w]|al [<|<|<
A SSIE [muomovuvAavLVLLY e ddcccc s << <<sMOABBROVO|E AN <m ;< oo o|ojoluv < <jafcnio [<|cfc [<f</<
M SSVWE momovoovmoPuvVVL|<ce<ccgac<cmEmaemma A0 Odaldcan<alaenoojv|ooovn o a|on|<cfce (<<
- (Q)dlIg el xR R ne st EsErRErEsszsLcts88zxraryyrel | |slsl288 (8888
> o |||
- g = =<lsl s B L
1< 8 S I - 3 3 : - _EEE Bz R N
O 5 % 2 ) X. & 0 T I 5 G Bl | 3 BREREEERERER
v rw G- =N i (3) = _H T z ¥ |z _HH.HF 7z Ozl ZZoE n o
| | i

’

Asinma hemen hemen yok
Asinma ¢ok, uygun degil

Asinma var

A
B

C



SIVILARIN VE GAZLARIN OZGUL AGIRLIKLARI

LIQUID SG GAS SG
Acetic Acid 1.06 Acetylene 0.92
Alcohol, Commercial 0.83 Air 1.0
Alcohol, Pure 0.79 Alcohol Vapor 1.60
Ammonia 0.89 Ammonia 0.59
Benzine 0.69 Carbon Dioxide 1.52
Carbolic Acid 0.96 Carbon Monoxide 0.97
Carbon Disulphide 1.26 Chlorine 2.42
Fluoric Acid 1.50 Ether Vapor 2.59
Gasoline 0.70 Ethylene 0.97
Kerosene 0.80 Hydrochloric Acid 1.26
Linseed Qil 0.94 Hydrofluoric Acid 2.37
Mineral Oil 0.92 Hydrogen 0.07
Muriatic Acid 1.20 Nitric Oxide 1.04
Naphtha 0.76 Nitrogen 0.97
Nitric Acid 1.50 Nitrous Oxide 1.53
Petroleum Qil 0.82 Oxygen 1.11
Phosphoric Acid 1.78 Sulphur Dioxide 2.25
Sulphuric Acid 1.84 Water Vapor 0.62
Turpentine Oil 0.87

Vinegar 1.08

Water, Sea 1.03

SICAKLIK DONUSUM TABLOLARI

FAHRENHAYT (Fahrenheit) VE SANTIGRAD (Centigrade)
BU TABLOYU NASIL KULLANABILIRSINizZ?

Cevirmek istediginiz sicakligi orta kolonda bulunuz. Eger, bu sicaklik santigrad derece ise, bu sicakligin Fahrenhayt degerini bulmak
istiyorsaniz, sagindaki deger Fahrenhayt'tir. Eger bu sicaklik Fahrenhayt derece ise, bu sicakligin Santigrad degerini bulmak istiyorsaniz,
solundaki deger Santigrad’dir.

ORNEK= 430°C - 806 Fahrenhayt C * F
430°F nd 221 Santigrad’dir. 221 430 806
¢ + F c * F|l¢c « F | c + E|c *+ F
—273.15 =—459.67 -17.2 1 338 10.6 51 123.8 43 110 230 266 510 950
—268 -—450 —16.7 2 35.6 Mna 52 125.6 49 120 248 27 520 968
—262 — 440 —16.1 3 37.4 1z 53 127.4 54 130 266 277 530 986
—257 —430 —-—15.6 4 39.2 12.2 54 129.2 60 140 284 282 540 1004
—251 —420 —15.0 5 41.0 12.8 55 131.0 66 150 302 288 550 1022
—246 —410 —14.4 [ 42.8 133 56 1328 VAl 160 320 293 560 1040
—240 — 400 —13.9 7 44.6 13.9 57 134.6 77 170 338 299 570 1058
—234 -390 —13.3 8 46.4 14,4 58 136.4 82 180 356 304 580 1076
—229 -380 -12.8 9 48.2 15.0 59 138.2 88 190 374 310 590 1094
—223 -—370 —12.2 110 50.0 15.6 60 140.0 93 200 392 36 600 1112
—218 —360 -11.7 n 51.8 16.1 81 1418 99 210 410 321 610 1130
—212 —-350 -1 12 53.6 167 62 143.6 327 620 1148
—207 -—340 —10.6 13 554 17.2 63 145.4 332 630 1166
—201 -330 —10.0 14 57.2 17.8 64 1472 338 640 1184
—1i96 -320 —94 15 59.0 183 65 149.0 343 650 1202
—190 -310 —8.9 16 60.8 18.9 66 150.8 100 212 413 349 660 1220
—184 —300 —83 17 62.6 19.4 &7 1526 354 670 1238
—179 -290 -—78 18 64.4 20.0 68 154.4 360 680 1256
-173 -280 —7.2 19 66.2 20.6 69 156.2 366 690 1274
—169 -273 —459.4 —6.7 20 68.0 211 70 158.0 371 700 1292
—168 -~270 —454 ~6.1 2 69.8 21.7 Al 159.8 377 710 1310
—162 —260 —436 -—56 22 71.6 22.2 72 161.6 104 220 428 382 720 1328
—-—157 -250 —418 -—50 23 73.4 22.8 73 163.4 110 230 446 388 730 1346
—13) —240 —400 —4.4 24 75.2 233 74 165.2 116 240 464 393 740 1364
—146 -230 —382 —39 25 77.0 239 75 167.0 121 250 482 399 750 1382
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—140 -220 —364 —33 26 78.8 244 76 168.8 127 260 500 404 760 1400
—134 -210 —346 —28 27 80.6 25.0 77 170.6 132 270 518 410 770 1418
—129 —200 —328 —22 28 82.4 25.6 78 1724 138 280 536 416 780 1436
—123 —1%90 —310 —1.7 29 84.2 26.1 79 174.7 143 290 554 421 790 1454
—118 —180 —292 -—1.1 30 86.0 26.7 80 176.0 149 300 572 427 800 1472
—112 -170 —274 —0.6 31 87.8 27.2 81 177.8 154 310 590 432 810 1490
—107 —160 —256 0 32 89.6 27.8 82 179.6 160 320 608 438 820 1508
—101 —150 —238 06 33 91.4 283 83 1814 166 330 626 443 830 1526
—95.6 —140 —220 1.1 34 93.2 28.9 84 183.2 171 340 644 449 B40 1544
—90.0 —130 —202 1.7 38 95.0 29.4 85 1850 177 350 662 454 850 1562
—844 120 —184 22 36 96.8 30.0 86 1868 182 360 680 460 860 1580
—789 —110 —166 28 37 98.6 30.6 87 18846 188 370 698 466 870 1598
—733 =100 —148 33 38 1004 311 88 1904 193 380 716 471 880 1616
—67.8 —90 —130 39 39 1022 31.7 89 1922 199 3% 734 477 890 1634
—62.2 —~80 —112 44 40 1040 32.2 90 194.0 204 400 752 482 900 1652
—56.7 -70 —94 50 a1 105.8 32.8 91 195.8 210 410 770 488 910 1670
—31.1 —60 —76 56 42 1076 333 92 197.6 216 420 788 493 920 1688
—A45.6 —50 —58 6.1 43 1094 339 93 199.4 221 430 B80S 499 930 1706
—40.0 —40 —40 67 44 1112 34.4 94 201.2 227 440 824 504 940 1724
—34.4 -30 =22 72 45 1130 35.0 95 2030 232 450 842 510 950 1742
—28.9 -20 —4 78 46 1148 35.6 96 2048 238 460 860 516 960 1760
—23.3 -10 14 83 47 11646 36.1 97 206.6 243 470 878 s 970 1778
—17.8 0 32 89 48 1184 36.7 98 2084 249 480 896 527 980 1796
9.4 49 1202 37.2 99 2102 254 490 914 532 990 1814
100 50 1220 378 w0 2120 260 500 932 538 1000 1832
C 5 F C * F C s F C * F
—
543 1010 1850 821 1510 2750 1099 2010 3650 1377 2510 4550
549 1020 1868 827 1520 2768 1104 2020 3668 1382 2520 4568
554 1030 1886 832 1530 2786 110 2030 3686 1388 2530 4586
560 1040 1904 838 1540 2804 1nisé 2040 3704 1393 2540 4604
566 1050 1922 843 1550 2822 1121 2050 3722 1399 2550 4622
571 1060 1940 849 1560 2840 127 2060 3740 1404 2560 4640
577 1070 1958 854 1570 2858 1132 2070 3758 1410 2570 4658
582 1080 1976 860 1580 2876 1138 2080 3776 1416 2580 4676
588 1090 1994 866 1590 2894 1143 2090 3794 1421 2590 4694
593 1100 2012 871 1600 2912 1149 2100 3812 1427 2600 4712
599 110 2030 877 1610 2930 1154 2110 3830 1432 2610 4730
604 1120 2048 882 1620 2948 1160 2120 3848 1438 2620 4748
610 1130 2066 888 1630 2966 1166 2130 3866 1443 2630 4766
616 1140 2084 893 1640 2984 1171 2140 3884 1449 2640 4784
621 1150 2102 899 1650 3002 nzz 2150 3902 1454 2650 4802
627 1160 2120 904 1660 3020 1182 2160 3920 1460 2660 4820
632 1170 2138 910 1670 3038 1188 2170 3938 1466 2670 4838
638 1180 2156 6 1680 3056 1193 2180 3956 1471 2680 4856
643 1190 2174 921 1690 3074 1199 2190 3974 1477 2690 4874
649 1200 2192 927 1700 3092 1204 2200 3992 1482 2700 4892
654 1210 2210 932 1710 3110 1210 2210 4010 1488 2710 4910
660 1220 2228 938 1720 3128 1216 2220 4028 1493 2720 4928
666 1230 2246 943 1730 3146 1221 2230 4046 1499 2730 4946
671 1240 2264 949 1740 3164 1227 2240 4064 1504 2740 4964
677 1250 2282 954 1750 3182 1232 2250 4082 1510 2750 4982
682 1260 2300 960 1760 3200 1238 2260 4100 1516 2760 5000
688 1270 2318 966 1770 3218 1243 2270 4118 1521 2770 5018
693 1280 2336 971 1780 3236 1249 2280 4136 1527 2780 5036
699 1290 2354 977 1790 3254 1254 2290 4154 1532 2790 5054
704 1300 2372 982 1800 3272 1260 2300 4172 1538 2800 5072
710 1310 2390 988 1810 3290 1266 2310 4190 1543 2810 5090
716 1320 2408 993 1820 3308 1271 2320 4208 1549 2820 5108
721 1330 2426 999 1830 3326 1277 2330 4226 1554 2830 5126
727 1340 2444 1004 1840 3344 1282 2340 4244 1560 2840 5144
732 1350 2462 1010 1850 3362 1288 2350 4262 1566 2850 5162
738 1360 2480 1016 1860 3380 1293 2360 4280 1571 2860 5180
743 1370 2498 102t 1870 3398 1299 2370 4298 1577 2870 5198
749 1380 2516 1027 1830 3416 1304 2380 4316 1582 2880 5216
754 1390 2534 1032 1890 3434 1310 2390 4334 1588 2890 5234
760 1400 2552 1038 1900 3452 1316 2400 4352 1593 2900 5252
766 1410 2570 1043 1910 3470 1321 2410 4370 1599 2910 5270
77 1420 2588 1049 1920 3488 1327 2420 4388 1604 2920 5288
777 1430 2606 1054 1930 3506 1332 2430 4406 1610 2930 5306
782 1440 2624 1060 1940 3524 1338 2440 4424 1616 2940 5324
788 1450 2642 1066 1950 3542 1343 2450 4442 1621 2950 5342
793 1460 2660 1071 1960 3560 1349 2460 4460 1627 2960 5360
799 1470 2678 1077 1970 3578 1354 2470 4478 1632 2970 5378
804 1480 2696 1082 1980 3596 1360 2480 4496 1638 2980 5396
810 1490 2714 1088 1990 3614 1366 2490 4514 1643 2990 5414
816 1500 2732 1093 2000 3632 1371 2500 4532 1649 3000 5432
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CEVRIM FAKTORLERI

BU TABLOYU NASIL KULLANABILIRSI

Sol kenarda buylk harflerle listelenmig birimlerden gevir-
mek istediginiz birimi bulunuz. Say tarafta listelenmis
olan birimlerden hangisine gevirmek istiyorsaniz, o biri-

ORNEK
METRE - m (uzuniuk)
x108 = Mm
X 102 = mm
x 10 3 =cm
x 10"~ = Km
x 39. 370 =in
x 3. 2808 =t
x 1. 0936 4 = yd.
x 6.2137 x 10 = mi, statute
x 5.3996 x 1074 = mi, nautical

3 metrenin ne kadar cm. oldudunu ve ne kadar inch yap-
tigini bulalim.

3x102 =
3 x 39. 370 =

300 cm.
118. 11 inch

me geliniz. Gevirmek istediginiz birimin miktar ile sol su-
tundaki garpani garparak arzu etti§iniz birim cinsinden
degeri bulmug olursunuz.

TURETILEN BIRIMLER =Pekgok birim, ana birimin 10’
un kuvvetleri (6rnek = Pa ve kPa) veya 60’ in faktorleri
(6rnek = ft /s, ft / min, ft / h) ile carpiimig seklidir. Ge-
nelde gevrim faktorleri sadece Sl birimi veya kullanimi en
kolay birim igin yapilir.

Listede yer almamig birimleri tliretmek igin kestirme yon-
temler vardir.

NOT = Yo3unluk sbz konusu oldufu zaman, agagidaki
sayilar baz alinir.

60 © F'da suyouniuu = 62.3707 Ib / ft S
0 © C' de civa yofunlugu = 135955 g / cm °

ONEMLI: ASAGIDAKI TABLO INGILIZCE VERILMEKTEDIR. TEKNIK LISANDA BIRGOK BIRIM INGILIZCE ORJINAL
KELIMELERI ILE KULLANILDIGI IGIN TEKNIK ARKADASLARA KOLAYLIK OLACAGI DUSUNULMUSTUR. BU
NEDENLE TURKGEYE GEVRILMEMISTIR. ARADIGINIZ BIRIMi ALFABETIK SIRADA BULABILIRSINIZ.

ACRES, U.S. Survey (area)
X 40469 x 10°

= m
x 4.3560 x 10° = 2
x 1.5625 x 102 = mi?
x 0.4047 = ha
ATMOSPHERES, Standard at Sea Level Pressure — atm (pressure)
x 10132 x 10° = Pa*
x 14.696 = psia
x 760 x 10? = mmHgat0°C
x 29.921 = inHgat0°C
x 40716 x 107 = inH,0 at60°F
x 33.930 ftH,0 at 60°F
x 1.0132 = 'bars absoiute
x 1.0332 = kgi/cm? absolute

NOTE: Where a qualifying temperature
with temperature.

s noted, the values for this unit vary

BARRELS, Petroleum — bbl (volume)

x 0.1590 = m>

x 9702 x 10° = in®

x 56146 =

x 42 = galUS.

x 34972 = gal, Imp.

x 1.5898 x 10? =L

BARS (pressure)

x 10° = Pa*

x 14.504 = psi

x 7.5006 x 107 = mmHgat0°’C
x 29.530 - inHgat0°C
% 40184 x 10? = inH,0at60°F
x 33.486 = fH,Oat60°F
x 0.9869 = atm

x 10° = mbar

x 10197 = kgticm?

NOTE: Where a qualifying temperature is noted, the values for this unit vary
withtemperature.
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BRITISH THERMAL UNITS, International Table — Btu (energy)

x 1.064 x 10° = J*

x 2929 x 107 = kW-h
x 3.928 x 10* = hp-h
x 0.252 = keal
x 7.780 x 10?2 = ft-Ibf

NOTE: There are definitions of Btu other than the International Table, but th
differ only past the third decimal place. If four or more decimal places a
needed, refer to the appropriate handbook.

BTU PER HOUR, International Table — Btu/h (power)
W’ .

x 0.293 =

x 1667 x 102 = Btu/min
% 393 x 10* = hp

x 420 x 10° = kcal/min
X 12.961 = ft-Ibf/imin

NOTE: See note under Btu.

BTU PER MINUTE, International Table — Btu/min (power)
NOTE: Multiply by 60 and refer to Btu Per Hour.

CALORIES, International Table — cal (energy)
NOTE: Divide by 1000 and refer to Kilocalories.

CENTARES — ca (area)
NOTE: Refer to Square Metres*

CENTIMETRES — cm (length)
NOTE: Divide by 100 and refer to Metres."

CENTIMETRES OF MERCURY, at 0°C — cmHg (pressure)
NOTE: Multiply by 10 and refer to Millimetres of Mercury.

CENTIMETRES PER SECOND — cm/s (velocity)
NOTE: Divide by 100 and refer to Metres Per Second.”

“Indicates proper S| unit




CENTIPOISES — cP (absolute viscosity)
NOTE: Divide by 100 and refer to Poises.

CENTISTOKES — cSt (kinematic viscosity)
NOTE: Divide by 100 and refer to Stokes.

CUBIC CENTIMETRES — cm® (volume)

X910 = m>

x 6.1024 x 102 = in®

x 35315 x 10° =

x 33814 x 10?2 = 0z,U.S.fluid
x 35195 x 102 = oz, Imp. fluid
X 26417 x 10* = gal,U.S.

X 3‘;297 x 10 = Eal,lmp.

by 1 =

x 21134 x 107 = pt

X 1.0867 x 10° = qt

CUBIC CENTIMETRES PER SECOND — em’/s (volume per unit time)

x = m%s*"

X 36614 = in%min

x 21189 x 10° = cfm

X109 = Us

% 15850 x 10?2 = U.S.gpm
x 22824 x 10° = millionU.S.gpd
CUBICFEET — I‘tJ (volume)

X72.832 50 = m*

x 1728 x 103 = in®

x 9.5751 x 10° = o0z,U.S. fluid
x 9.9661 x 10° = 0z, Imp.fluid
x 7.4805 = gal,U.S.

X 6.229 = gal,Imp.

x 28317 =L

x 0.1781 = bbl

CUBIC FEET PER HOUR — cfh (volume per unit time)
NOTE: Divide by 60 and refer to Cubic Feet Per Minute.

CUBIC FEET PER MINUTE cfm (volume por unittime)

x 47195 x 10 = m¥%s’

X 1.6990 = mh

x 1.728 x 10° = in*min

x 1.667 x 102 = cfs

x 60 = cth

x 0.4719 = Us

x 7.4805 = U.S.gpm

x 1.0772 x 102 = millionV. S.gpd

CUBIC FEET PER SECOND — cfs (volume per unit time)
NOTE: Multiply by 60 and refer to Cubic Feet Per Minute.

CUBIC INCHES — in® (volume)

x 1.6387 x 10° = m*

x 5787 x 10°* = 1t

x 0.5541 = 0z,U.S. fluid
.5767 = 0z, Imp. fluid

: g_gzg x 102 = gaau.u.ps.u

x 3.605 x 107 = gal, Imp.

x 1639 x 102 =L

CUBICINCHES PER MINUTE — in®min (volume per unittime)

x 2.7312 x 107 = m¥s*

x 5787 x 10* = cfm

x 27312 x 10" = Us

x 4.3290 x 107 = U.S.gpm

* CUBIC METRES — m*(volume)

x 6.1024 x 10* = in®

x 35.315 = it

x 3.3814 x 10* = 0z,U.S.fluid
x 35195 x 10* = oz, Imp.fluid
x 26417 x 10?2 = galU.S.

x 2.1997 x 107 = gal,imp.

x 10° =L

x 6.2898 = bbl

CUBIC METRES PER HOUR — m¥h (volume per unit time)
NOTE: Divide by 3600 and refer to Cubic Metres Per Second.”

CUBIC METRES PER MINUTE — m?min (volume per unittime)
NOTE: Divide by 60 and refer to Cubic Metres Per Second.”

*CUBICMETRES PER SECOND —m%¥s (vo|umepof unit time)

x 60 = m¥min

x 3600 x 10° = m*h

x 10 = cm¥s

x 21189 x 10° = cfm

x 10° = Us

x 15850 x 10° = U.S.gpm

x 22.824 = miliion U. S. gpd

DEGREES, Angular—"(plane angles)

x 1.745 x 102 = rad’
x 60 = ', angular
x 3600 x 10° = “,angular

* DEGREES CELSIUS —°C (temperature)

(C x9/5) + 32 = °F
C + 273.15 =K
(C x 9/5) + 491.67 = °R

NOTE: See also the Temperature Conversion Tables.

DEGREES CENTIGRADE — see Degrees Celsius (temperature)
DEGREES FAHRENHEIT — °F (temperature)
°c*

(F-32)18 -
(F + 459.67)/1.8 = K
F + 459.67 = °R

NOTE: See also the Temperature Conversion Tables.

DEGREES KELVIN — see Kelvin (temperature)
DEGREES RANKINE — °R (temperature)

(R/1.8) - 273.15 = °C*
R - 459.69 = OF
R/1.8 = K

DEGREESPER SECOND Angular—*/s (angularvelocny)
X 1.7453 x 102

x 0.1667 = rlmn(rpm)
DYNES(foroe)

SR O% = N*

x 1.0197 x 10°® = kgt

X 22481 x 10°® = Ibf

FEET —ft(length)

x 0.3048 =m

x 12 = in

x 0.3333 = yd

x 1.894 x 10* = mi, statute
x 1.6458 x 10 = mi,nautical

FEET OF WATER, at 60°F — ftH,0 (pressure)

x 29863 x 10° = Pa*

x 0.4331 = psi

X 22.399 = mmHgat0°C
x 0.8818 = inHgat0°C
x 12 = inH,0at60°F
X 29473 x 102 = am

x 29863 x 102 = bar

X 3.0452 x 107 = kgtiem?

NOTE: Where a qualifying temperature is noted, the values for this unit vary
with temperature.

FEET PER MINUTE ft/min (velocity)

x 50800 x 10° = m/s*
X 1.8288 x 102 = km/h
X 11364 x 102 = mph
x 1.6667 x 102 = s
x 9.8750 x 107° = kn

FEET PER SECOND — /s (velocity)
NOTE: Multiply by 60 and refer to Feet Per Minute.

FEET PER SECOND SQUARED — tt/s? (acceleration)

x 0.3048 = m/is?
FOOT-POUNDS-FORCE — ft-Ibf (energy)

x 1.3558 = J*

x 3.7662 x 107 = aW-h
x 1.285 x 10° = B
x 50505 x 107 = hp-h
x 3238 x 10 = keal

FOOT-POUNDS-FORCE PER HOUR — ft-Ibf/h (power)
NOTE: Divide by 60 and refer to Foot-Pounds-Force Per Minute.

FOOT-POUNDS- FORCE PER MINUTE ﬂ Ib!/mm (power)

x 22597 x 1072 -

x 7.716 x 107 = Biu/h
x 3.030 x 10% = hp

x 3.2405 x 10 = kcal/min
x 60 = H-ibt/h
x 1.667 x 10? = ft-lbl/s

“Indicates proper Sl unit
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FOOT-POUNDS-FORCE PER SECOND — ft-ibt/s (power)
NOTE: Multiply by 60 and refer to Foot-Pounds-Force Per Minute.

GALLONS, Impenal—-gal (volume)

x 4546 x 10° = m>

x 2774 x 10? = in®

x 0.1605 =

x 1537 x 10% = 0z,U.8.fluid
x 160 = 0z, Imp. fluid
x 1.2009 = gal,U.S.

x 4546 L

x 2.859 x 10° = bbl

GALLONS, U. S. — gal (volume)

x 3.7854 x 10° = m>

x 231  x 10? = in’

x 0.1337 = f*

x 128 = 0z,U.S.fluid
x 1.3323 x 10? = 0z, Imp. fluid
x 0.8327 = gal, Imp.

x 3.7854 = L

x 8 = pt

X 4 = qt

x 23810 x 102 = bbl

GALLONS PER HOUR, U. S.—U. S. gph (volume per unittime)
NOTE: Divide by 60 and refer to Gallons Per Minute, U. S.

GALLONS PER MINUTE U.S.—U.S. gpm(volume perunittime)

x 6.3090 x 10° m/s*

x 231 x 10? = in%min

x 0.1337 = cfm

x 60 = U.S.gph

x 1.667 x 107 = U.S.gps

x 6.309 x 102 = Us

x 1.4400 x 102 ~ millionV. S.gpd

GALLONS PERSECOND, U.S.— U. S. gps (volume per unittime)
NOTE: Multiply by 60 and refer to Gallons Per Minute, U.S.

GRAINS, AvourdupoxsorTroy gr (mass)

x 6.480 x 10° kg*

x 6480 x 107 = g

x 2.2857 x 1072 = 0z,av.
x 2.0833 x 102 = 0z,troy
x 1.4286 x 10 = Ib,av.
x 1.7361 x 10™* = Ib, troy
x 41667 x 102 = dwt
GRAMS g(mass)

X = kg*

X 35274 x 102 = 0z,av.
x 32151 x 107 = 0z,troy
x 22046 x 102 = Ib,av.
x 26792 x 10° - b, troy
x 15432 = gr

x 0.6430 = dwt

GRAMS PER CUBIC CENTIMETRE —g/cm? (mass per unit volume)
NOTE: Divide by 1000 and refer to Kilograms Per Cubic Metre.*

GRAMS PER CUBIC METRE — g/m® (mass per unit volume)
NOTE: Divide by 1000 and refer to Kilograms Per Cubic Metre

GRAMS PER LITRE (g/L) — see Kilograms Per Cubic Metre‘(mass per unit

volume)

HECTARES — ha (area)

x 10* = m*

x 3861 x 107 = mi?

X 24711 = acre
HORSEPOWER, Boiler — boiler hp (power)

x 9.8095 x 10°

x 3.3446 x 10* = Blufh

X 131548 = hp(mechanical)
x 1.407 x 10? = kcal/min
x 43411 x 10° = ft-Ibf/min

HORSEPOWER Mechanical — hp (power)
= W*

7.457 x 10?2
x 2543 x 10° = Btuh
x 10.694 = kcal/min
x 3.30 x 10* = ft-Ibf/min
x 1.0139 = metrichp
x 76018 x 1072 = boiler hp

NOTE: In most conversions, this is the type of horsepower assumed unless
otherwise stated.

HORSEPOWER, Metric — motnchp(powev)
x 7.3550 x 10’ =

x 261 x 10° = amm
x 0.9863 = hp(mechanical)
x 10.55 = kcal/min
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HORSEPOWER—HOURS —hp-h (enorgy)

x 26845 x 10° =

x 0.7457 = kW-

x 2546 x 10° = Btu

x 6416 x 10° = keal

x 1.98 x 10° = ft-Ibf
lNCHES—m(Iong!h)

x 254 x = m

x 8.3333 x 10’ = ft

x 27778 x 10% = yd

x 1.5783 x 10°® = mi, statute
INCHES OF MERCURY, at 0°C — inHg (pressure)

x 3.3864 x 10° =

x 04912 = psn

x 254 = mmHgat0°C
x 13.608 = inH,0at60°F
x 1.1340 = ftH,0 at60°F
x 33421 x 102 = atm

x 3.3864 x 102 = bar

x 3.4532 x 107? = kgficm?

NOTE: Where a qualifying temperature is noted, the values for this unit vary with
temperature.

INCHES OF WATER, at 60°F — inH,0 (pressure)

x 24886 x 107 = Pa*

x 3.6094 x 107 = psi

x 1.8666 = mmHgat0°’C
Jene -
x 8. x 1 = at

x 24560 x 107 = atm

x 24886 x 107 = bar

x 25377 x 107 = kgt/cm?

NOTE: Where a qualifying temperature is noted, the values for this unit vary with
temperature.

*JOULES—J (energy)
107

x 2778 x = kW-h
x 9485 x 10* = Bt
x 3725 x 107 = hp-h
x 2390 x 10* = keal
x 0.7376 = ft-Ibf
KELVIN—K (temperature)

K~ 273.15 = °C*
1.8K - 459.67 = °F
1.8K = ‘R
KILOCALORIES, International Table—kcal {energy)
x 4184 x 10° =J

x 11622 x 102 = kW-h
x 3.9683 = Btu
x 15586 x 102 = hp-h
x 3.0860 x 10% = ft-Ibt
x 10° = cal

KILOCALORIES PER MINUTE, International Table — kcal/min (power)

% 69.733 = W*

x 23810 x 10 = B/h

x 93514 x 107 = hp

x 30860 x 10° = ft-ibt/min
* KILOGRAMS — kg (mass)

x 10° =g

x 35.274 = 0z,av.
x 32.151 = :;z.troy
X 22046 = |b,av.
x 26792 = b, troy
x 1.5432 x 10* = gr

% 6.4301 x 10? = dwt

x 9.8420 x 10* = longton
% 11023 x 102 = shortton
x 10° =t

10°

* KILOGRAMS PER CUBIC METRE — kg/m® (vgass per unit volume)
X =

% 10° = glem®

x 3.6127 x 10° = Ib/in®

x B8.3454 x 10° = Ib/U.S.gal

x 1.0022 x 102 = {b/imp. gal

x 99908 x 10° = ppminH,0 at60°F

*Indicates proper Sl unit




KILOGRAMS PER HOUR — kg/h (mass per unittime) * MET?ES —m (length)
0

NOTE: Divide by 3600 and refer to Kilograms Per Second” x 1 . = pm
x 10 = mm
KILOGRAMSPERMINUTE—kgImn(massperunnme) x 10? = cm
NOTE: Divide by 60 and refer to Kilograms Per Second.* x 10° = km
x 39.370 = in
* KILOGRAMS PER SECOND — kg/s (mass per unit time) x 3.2808 = ft
x 1.3228 x 10? = lo/min x 1.0936 = yd
x 60 = kg/min x 62137 x 10 = mi,statute
x 3.600. x 10° = kgh x 53996 x 10 = mi, nautical
KILOGRAMS-FORCE — kgf (force) METRES PER MINUTE — m/min (velocity)
x 9.8067 = N* NOTE: Divide by 60 and refer to Metres Per Second.”
x 2.2046 = |bf
x 9.8067 x 10° = dynes * METRES PER SECOND — m/s (velocity)
x 60 = m/min
KILOGRAMS-FORCE PER SQUARE CENTIMETRE — kgf/cm? (pressure) x 10? = cm/s
x 9.8067 x 10°¢ = Pa* x 36 = km/h
x 14.223 = psi x 2.2369 = mph
x 7.3556 x 107 = mmHgat0°C X 1.9685 x 10% = f/min
x 28.959 -~ inHgat0°C X 1.9438 = kn
x 39406 x 10% = inH0 at60°F
x 32.838 = #tH,0at60°F * METRES PER SECOND SQUARED — m/s? (acceleration)
x 0.9678 = atm x 3.281 = fis?
x 0.9807 = bar
METRIC TONS — see Tonnes (mass)
NOTE: Where a qualifying temperature is noted. the values for this unit vary
withtemperature. MICROMETRES— pm (length)
X 1.000 x 10 = m"
KILOGRAMS FORCE TIMES METRES —kf x m (orque) MICRONS — see Micrometres (length)
x 9.8067 =
= MILES, Statme—— mu(length)
x 7.2330 Ibfxft % 1.6093 10° e
4 _ s
KILOMETRES —km (length) x ggggo : :ga - :,
NOTE: Multiply by 1000 and refer to Metres X 1760 x 10° By
KILOMETRES PER HOUR — kmvh (velocity) X 0.8690 = mi, nautical
601 i MILES,iterntionalNavical—mi ength) _
x 54.681 = fmin x 1.852 x O:
x 0.5400 = kn x 7.2913 x 10 = in
x 6.0761 x 10° = ft
KILOPASCALS —kPa (pressure) Aicproe 10° = yd
NOTE: Multiply by 1000 and refer to Pascals.* R = mi, statute
ol . < MILES PERHOUR, Statute — mph (velocity)
KILOPONDS — see Kilograms-force (force) X 0.4470 -
KILOWATTS — kW (power) > X ;;5093 - fkt/r?n”l‘n
NOTE: Multiply by 1000 and refer to Watts. B oo
h
e s o)< MILLIBARS — mbar (pressure)
x 10° = W-h x 107 = bars
= Bt
iyt s = hph MILLILITRES — see Cubic Centimetres (volume)
2 = kcal
X S " ot MILLIMETRES — mm (length)

NOTE: Divide by 1000 and refer to Metres.*
KNOTS, International — kn (velocity)

x 05144 = mis*
x 1.852 = km/h
x 1.1508 - "“D’} MILLIMETRES OF MERCURY, alO"C—mmHg(p'essure)
x 10127 x 10° = fmin x 1.3332 x 102 = Pa’
x 19337 x 102 = psi
x 0.10 = cmHgat0°C
x 39370 x 102 = inHgat0°C
I;ITRES L (volume) . x 0.5357 = inH,0at60°F
=m X 44644 x 102 = ftH,0at60°F
x 61.024 ) = in® x 13158 x 102 = atm
x 3.5315 x10° = x 13332 x 102 - bar
x 33.814 = 0z,U.S.fluid x 13595 x 107 = katlem?
x 35.195 = oz, Imp. fluid grem
x 0.2642 = gal,u.s. NOTE: Where a qualifying temperature is noted, the values for this unit vary
% 0.2200 . = gal,Imp. withtemperature.
x 6.2898 x 10° = bbl
MILLION GALLONSPER DAY, U.S. -—mllllonU S. gpd (volume per unittime)
LITRESPERSECOND Us(volumepefumttnme) x 43813 x 102
x 107? = m%s’ x 16042 x 10° = n:'/mm
x 3.6614 x 10° = in¥min x 92.834 = cfm
x 21189 = cim x 43.813 = Us
x 15.850 = U.S.gpm x 6.9444 x10? = U.S.gpm
x 22824 x 102 = millionU. S.gpd
MINUTES, Angular —* (plane angles)
MEGAPASCALS —MPa (pressure) x 29089 x 10 = rad"
NOTE: Multiply by 1 000 000 and refer to Pascals.* x 1667 x 10 = ° angular
x 60 = ",angular
MEGAWATTS — MW (power)
NOTE: Multiply by 1 000000 and refer to Watts.* *NEWTONS — N (force)
x 0.1020 = kgt
x 0.2248 = Ibf
x 10° = dynes

*Indicates proper Si unit
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* NEWTON-METRES — N-m (torque)

x 0.1020 = kgf xm
x 0.7376 = Ibf x ft
OUNCES, Avonrdugois —av. 0z (mass)

x 28350 x 10° = kg'

x 28.350 =9

x 0.9115 = 0z,troy
x 0.0625 = Ib,av.
x 7595 x 102 = Ib,troy
x 4375 x 10° = gr

x 18.229 = dwt
OUNCES, Fluid, Imperial — 0z (volume)

x 2.8412 x 10° = m>

x 1.7339 = in®

X 1.0034 x 102 = f*

x 0.9608 = 0z,U.S. fluid
x 7.5060 x 103 = gal,U.S.
x 625 x 10° = gal, Imp.
x 28412 x 102 =L
OUNCES, Fluid, U. S.— 0z (volume)

x 29574 x 10 = m>

x 1.8047 = in®

X 1.0444 x 102 =

x 1.0408 = 0z, Imp. fluid
x 7.8125 x 102 = gal,U.S.
x 6.5053 x 102 = gal, Imp.
x 29573 x 102 =L
OUNCES, Troy — troy oz (mass)

x 3.1103 x 102 = kg*

x 31.103 =g

x 1.0971 = 0z,av
x 83333 x 102 = Ib,troy
x 6.857 x 1072 = Ib,av.

x 480 x 10° = gr

x 20 = dwt

PARTS PER MILLION, by weight (mass) in water at 60°F — ppm or ppm
in H,0 at60°F (mass per unit volume)

x 9.9908 x 10* = kg/m3*

x 3.6094 x 10° = Ib/in®

x 83377 x 10° = |b/l.S.gal
x 1.0013 x 10% = Ib/imp.gal
'PASCALS Pa(pressure)

x = kPa

x 106 = MPa

x 1.4504 x 10 = psi

x 7.5006 x 1072 = mmHgat0°C
x.2.9530 x 10 = inHgat0°C
x 3.3488 x 10 = at60°!
x 9.8692 x 10°® = atm

x 10°% = bar

x 1.0197 x 10°% = kgtiem?

x 10 = dynes/cm?

NOTE: Where a qualifying temperature is noted, the values for this unit vary
withtemperature.

PENNYWEIGHTS dwt (mass)

1.5552 x 107? = kg*
x 1.5552 =g
x 54857 x 1072 = oz,av.
x 500 x 102 = oz,troy
x 3.4286 x 107 = Ib,av.
x 4167 x 10° = Ib,troy
x 24 = gr
PlNTS Fluid — pt (volume)

4.7316 x 10* = m¥
x 28875 = in®
x 1671 x 102 =
x 16 = 0z,U.S. fluid
x 16.653 = oz, Imp. fluid
x 0.125 = gal,U.S.
x 0.1041 = gal,Imp.
x 0.4732 = L
x 05 = qt
POISES — P (absolute viscosity)
x 0.1000 = Pas*
x 100 = cP
x 2.0885 x 10° = Ibf-s/ft?
x 0.0672 = Ib/fft-s
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POUNDS, Avoirdupois — Ib (mass)

X 0.4536 = kg*

x 45359 x 107 =g

x 16 = 0z,av.

x 14.583 = 0z,troy

x 1.2153 = Ib, troy

x 700 x 10° = gr

x 29167 x 10?2 = dwt

x 500 x 10* = shortton
X 4.464 x 10* = longton
x 4536 x 10* =t
POUNDS, Troy —Ib(mass)

x 0.3732 = kg*

x 3732 x 10? =g

x 12 = o0z,troy

x 13.166 = 0z,av.

x 0.8229 = Ib,av.

x 5760 x 10° = gr

x 240 x 102 = dwt

X 4.1143 x 10 = shortton
x 3.6735 x 10" = longton
x 3.7324 x 10* = t
POUNDS PER CUBIC FOOT — Ib/ft> (mass per unit volume)
x 16.018 - kg/m

x 5787 x 10 = Ib/in®

x 0.1337 = Ib/U.S.gal
x 0.1605 = Ib/imp.gal
x 1.6033 x 10* = ppminH,0 at60°F

POUNDS PER CUBIC INCH— Ib/in® (mass per unit volume)

x 27680 x 10* = kg/m*

X 1728 x 10° = oAt

x 231  x 10? = Ib/J.S.gal

x 2774 x 10? = Ib/imp.gal

X 27705 x 107 = ppminH,0 at60°F

POUNDS PER HOUR — Ib/h (mass per unit time)
NOTE: Divide by 60 and refer to Pounds Per Minute.

POUNDS PER IMPERIAL GALLON — Ib/gal (mass per unit volume)

x 99.776 = kg/m®

x 3.6047 x 102 = Iblin®

x 0.8327 = Ib.S.gal

x 9.9868 x 10* = ppminH,0 at 60°F
POUNDS PER MINUTE — Ib/min (mass per unit time)

X 7.5599 x 10° = kg/s*®

x 1667 x 102 = Ibls

x 60 = Ibh

POUNDS PER SECOND — Ib/s (mass per unit time)
NOTE: Multiply by 60 and refer to Pounds Per Minute.

POUNDS PERU. S. GALLON — Ib/gal (massperunlt volume)

x 1.1983 x 102 = kg/m*
X 43290 x 107 = Ibin®
x 1.2010 = Ib/imp.gal

x 1.1994 x 10° ppminH,0 at 60°F

POUNDS-FORCE — Ibf (force)

X 4.4482 = N*

x 0.4536 = kgf

X 44482 x 10° = dynes
POUNDS-FORCE TIMES FEET —Ibf X ft (torque)

x 1.3558 = N-m*

x 0.1383 = kgf x m
POUNDS-FORCE PER SQUARE INCH — ps« (pressure)
x 6895 x 10° =

x 51.715 = mmHgalO°C
x 2.036 = inHgat0°C
x 27.705 = inH,Oat60°F
x 2.3088 = ftH,0 at60°F
X 6.8046 x 102 = atm

x 6.895 x 102 = bar

x 7.031 x 102 = kgficm?

NOTE: Where a qualifying temperature is noted, the values for this unit vary
with temperature.

*Indicates proper Sl unit




QUARTS, Fluid — gt (volume)

x 9.4635 x 107 = m*

x 57.75 = in®

x 3.342 x 102 = f

x 32 = 0z,U.8.fluid
x 33.31 = 0z, Imp. fluid
x 0.25 = galU.S.

x 0.2082 = gal, Imp.

x 0.9464 s L

* RADIANS —rad (plane angles}

x 57.296 = ° angular
x 3.4377 x 10° = ‘,angular
x 2.0626 x 10° = ", angular

* RADIANS PER SECOND — rad/s (angular velocity)
x 57.296 = °&
x 9.5493 = r/min(rpm)

REVOLUTIONS PER MINUTE — r/min (angular velocity)
x 0.1047 = rad/s*

x 6

x 1667 x 102

9, /s
r's

[

NOTE: A common variation of the short form of this category is rpm.

REVOLUTIONS PER SECOND — /s (angular velocity)
NOTE: Multiply by 60 and refer to Revolutions Per Minute.

SECONDS, Angular —* (plane angles)

X 48481 x 10® = rad"
x 2778 x 10* = ° angular
x 1667 x 102 = ‘,angular

SQUARE CENTIMETRES —cm?(area)
NOTE: Divide by 10 000 and refer to Square Metres.*

SQUARE FEET — 2&’ (area)

x 9.2903 x 10° = m>
x 1.44 x 10? = in?
x 35870 x 10® = mi?
x 22957 x 10° = acre
x 929 x 10° = ha
SQUARE INCHES —in? (area)

x 6.4516 x 10 = m*
x 6944 x 10° = ft?
* SQUARE METRES —m? (area)

x 10* = c¢m?
x 1550 x 10° = in?
x 10.764 = f?
x 2.4711 x 10* = acre
x 10 = ha
x 1 = ca
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SQUARE MILES —mi? (area)

x 25900 x 10° = m*

x 640 x 10° = acre

x 25900 x 107 = ha
STOKES — St (kinematic viscosity)

x 10 = m%s*
x 1076 x 10° = ft%s

x 10? = ¢St
TONNES — t (mass)

x 10° = kg'

x 22046 x 10° = Ib,av.
x 2679 x 10° = Ib,troy
x 0.9842 = longton
x 1.1023 = shortton
TONS —long ton Smass)

x 1.016 x 10 = kg*

x 2240 x 10° = Ib,av.
x 2722 x 10° = Ib,troy
x 1.120 = shortton
x 1.016 =1
TONS —ton or short ton (mass)

x 9.072 x 10? = kg*

x 2 29103 = Ib,av.
x 2.4306 x 10° = Ib,troy
x 0.8929 = longton
x 0.9072 =1

TORR — see Millimetres of Mercury (pressure)

*WATTS —W (power)

x 103 = kW

x 10 = MW

x 3.414 = Btuh

x 1.3410 x 10° = hp

x 1432 x 102 = kcal/min
X 442357 = ftbt/min

WATT-HOURS — W-h (energy)
NOTE: Divide by 1000 and refer to Kilowatt-hours.

YARDS —yd (length)

x 09144 = m*
x 36 = in
x 3 = ft
x 5682 x 10* = mi, statute
x 4937 x 10* = mi, nautical

*Indicates proper Sl unit



