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HAD KGR B bR DETLGEERS - vvvvvvererereseiiiis 6 7)Y lggg 1 75 ?'784 ??gg
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6. £ 7]
Pa(=N/m?) kgf/cm? Ibf/in2(psi) atm(&L) Torr(=mHg)
1 0.0410197 0.0s14504 0.0s98692 0.0-75006
98066.5 1 14.223 0.96784 735.56
6894.76 0.070307 1 0.068046 51.715
101325 1.0332 14.696 1 760
133.322 0.0013595 0.019337 0.0013158 1
1TmmH0=9.80665Pa=0.0001kgf/cm2=0.073556mmHg
7. & E
kg/m3 g/cm? Ib/in3 Ib/ft? Ib/gal (%)
1 0.001 0.0436127 0.062428 0.0083454
1000 1 0.036127 62.428 8.3454
27679.905 27.680 1 1728.0 231.00
16.0185 0.016018 0.0s57870 1 0.13368
119.8264 0.11983 0.0043290 7.4805 1
8. BE(IXRILF—)
J(=107erg) kcal BTU W-h kgf-m
1 0.0s23885 0.0s94782 0.0s27778 0.10197
4186.80 1 3.9683 1.1630 426.93
1055.0559 0.252 1 0.29307 107.59
3600 0.85985 3.4121 1 367.10
9.80665 0.0023423 0.0092949 0.0027241 1
1ft-1b=1.286X10°BTU=0.324cal=1.356J
9. ENAGEH)
W kcal/h kgf-m/s Ibf-ft/s PS L)
1 0.86000 0.10197 0.73755 0.0013596
1.162792 1 0.11857 0.85762 0.0015810
9.80665 8.4337 1 7.2330 0.013333
1.35582 1.1660 0.13825 1 0.0018434
735.5 632.53 75.000 542 .48 1

THP (525577) =745.7W

1BTU/s=1054.8W

10. &

i1

1. B ray
m in ft vd mile
1 39.370 3.2808 1.0936 0.0s62137
0.0254 1 0.083333 0.027778 0.0415783
0.3048 12 1 0.33333 0.0318939
0.9144 36 3 1 0.0356818
1609.344 63360 5280 1760 1
1A=10""m 1B =6R=1.81818m
2. @ (=]
m? in? ft2 ya? B
1 1550.0 10.764 1.1960 0.30250
0.0s64516 1 0.0069444 0.0s77160 0.0319516
0.09290304 144 1 0.11111 0.028103
0.83612736 1296 9 1 0.25293
3.3057851 5124 .0 35.583 3.9537 1
la(77—)L)=100m?
3. 1§ (=]
m3 L barrel CK) gal (k) 7t
1 1000 6.2898 264.17 554 .35
0.001 1 0.0062898 0.26417 0.55435
0.158987 158.99 1 42.000 88.135
0.00378541 3.7864 0.023810 1 2.0985
0.001803907 1.8039 0.011346 0.47654 1
1ft3=0.028317m? 1gal(Z)=1.200gal k)=4.5456L
4.8 B
kg ton (k) ton (%) Ib g
1 0.001102 0.0s9842 2.205 0.2667
907.2 1 0.8929 2000 241.9
1016 1.12 1 2240 270.9
0.4536 0.0s6 0.0s4464 1 0.1210
3.75 0.004134 0.003691 8.267 1
7
N(=kg:m/s?) dyn kef Pdl.(J)XI5)L) Ibf(EER/R)
1 100000 0.10197 7.2330 0.22481
0.041 1 0.0s10197 0.0472330 0.0522481
9.80665 980665 1 70.932 2.2046
0.138255 13825 0.014098 1 0.031081
4 .44822 444822 0.45359 32.174 1

(3%)0.0s1=0.0001

TKI=t (CI+273.15

t (C)=(t (F)—32) X5/9

t CF)=T ('R)—459.67

t (C)=TKI—273.15

t CF)=9/5t (C)+32
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EH EEA
1H oHe
1 K= e AU L 1
1.007~ (Fid+73) 4.003
1.009
. TR
aLi 4Be RE = 5B 6C 7N 80 o 1oNe
5 UFHL | RUUHLA BS ho% P =% [ Tk AV 5
6.938~ | 9.012 — 10.80~ | 12.00~ | 14.00~ | 15.99~ | 19.00 20.18
6.997 TR FA %1 IUPACORF BB LOBHAFERER(C&>TIEIC 108 | 12.02 | 1401 | 16.00
BESNCRFEZRI .
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19K 20Ca 21SC 2T 23V 24Cr | »sMn | esFe 27C0 28N 2CU Zn | s1Ga | Ge | :As | uSe 3sBr 36Kr
4 AUBL | PILSIL |ZAvvsn| Fey | NFven | son | wusy % UL | Zwb # A AUsL |ruw=on|  ex Ly 8% | sUTNY 4
39.10 40.08 44.9 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.38 69.72 72.63 74.92 78.95 | 79.90~ | 83.80
79.91
37Rb 38Sr 39Y 4w0Zr saNb | oMo | 43Tc 44Ru 4sRh wPd | w7Ag | 4Cd 49N 55N 51Sb e 53l 5aXe
5 WEIDL | ZROVFIL| AVRUSLA [ULAZHL| ZAT | BUTFY |FHRFOL| LFZOA | OY9L | SIS 8 ARSOL | AvVHL | ZX | FYFEY | FL IR | Fe/v 5
85.47 87.62 88.91 g1.22 92.91 95.96 (99) 101.1 102.9 106.4 107.9 2.4 114.8 118.7 121.8 127.6 126.9 131.3
55Cs | sBa || 7.7 || 72Hf | 8Ta | #W | »Re | 7%0s 7l 7Pt | AU | soHg | &1TI | &Pb | 8Bi | s4Po | 8At | sRn
6 wyyL | UL NIZOL | 5vaIL | 5v9RFY| LZon | 4206 | UYnn | Be & iR HUDL i E2x2 | KOZoLn | 7ReFY | Sky 6
132.9 137.3 O 178.5 180.9 183.8 186.2 190.2 192.2 195.1 197.0 200.6 | 204.3~ | 207.2 209.0 (210) (210) (222)
204.4
g7Fr | s8Ra || g3 || 104RF | 105Db | 106Sg | 07BN | 108Hs | 0eMt | 110Ds | mRg | 12Cn | nsNh | naFl | 115Mc | nelv | 117Ts | 11808
7 TSVIIL| YL SYR—IDL| RIZUL [I—R—F04| R—UDL | J\wIDL [RAMRUDL g;@i l/_‘/;g ﬂ;yf TIRZOA | TUOEDL | EAOEDA|UNEUDA | TRYY | FHRVY 7
(223) (226) ¢ (267) (268) @71 (272) 77) (276) (281) (280) (285) (286) (289) (288) (293) (294) (294)
s7La 58Ce 50Pr oNd | e1Pm | 8Sm | s3Eu 84Gd 651D Dy | e7HO sEr gsIm | 70Yb 71Lu
— . S54° | S 3 3 0 | 1—0 N = 2 9:]7!3 = T i Wi W LE >
OSUE AR Syey | wUsL | T5EFYL| 2FYL | TOAFOL| HRUSA EOL| ARUZOL | FILEDL | AT0 | RLSOL | TIVEDL | YUDL 4UFIEDL| LFFOL
138.9 140.1 140.9 144.2 (145) 150.4 152.00 157.3 158.9 162.5 164.9 167.3 168.9 173.1 175.00
89AC 9Th 917P|E\] U 3sNp uPu | sAm | 8Cm | 97Bk 98%1: 9Es | 100Fm | 1w01Md | 10eNo | 1o3kr
N 7 - [m] =5~ W) — - -7 S \— 7AZ = ST E -~ —| 3
Q7 UF /o R [7FEos| Mok | N 05y ZIYZOLTINEOL| PAUVOL | FAUDL |1OUDL| T |5 5T ) | DTVSOL XTLESL S=NUDL 0Lk
(227) 232.0 231.0 238.0 (237) (239) (243) (247) (247) (252) (252) (257) (258) (259) (262)




EBEAHAAOYPENMEE (1)

®@ TRt @ Bt © R

® Bl @ mEk
HAZE tt & R i B = AnEx RIEFNEE RFAERSR
E i ez HFE kg/m? 2ZR=1) ke/L | T mW/ (mk) T vol% =]
(0C.1atm) (0C, 1atm) (¥ (Tatm) (latm) (25T, 1atm) Z5H) =)

B ES 0 32.00 1.429 1.11 1.141 —183.0 —218.8 26.5 - - ®
£ ES N. 28.01 1.251 0.97 0.809 —195.8 —209.9 25.74 - - -
7 oL d v Ar 39.95 1.783 1.38 1.398 —185.8 -189.2 17.62 - - -
N UYL He 4.00 0.178 0.14 0.125 —268.9 ez 155.31 - - -
= # v Ne 20.18 0.900 0.70 1.207 —245.9 —248.7 48.09 - - -
g U 7N Y Kr 83.80 3.743 2.89 2.413 —152.9 -157.2 9.35 - - -
* & /v Xe 131.30 5.898 4.53 3.057 —108.1 -8 5.54 - - -
z = - 28.97 1.203 1 0.875 —194.35 - 26.09 - - ®
K ES H. 2.02 0.090 0.07 0.071 —252.8 —259.2 184.88 530 4.0~75.0 ®
il R (S CO 44.01 1.977 1.53 1,080 /80 iy RO 16.64 - - -
7 S, v o} 48.00 2.153 1.66 1.349 -111.3 ~192.5 19.85 - ALE ®®
1 ES Cl. 70.91 3.217 2.47 1.558 —34.1 -101.0 8.9 - — GlelE)
— B 1t % % co 28.01 1.251 0.97 0.792 —191.5 —205.0 26.48 605 12.5~74.55 @®
- Bt ® % NO 30.01 1.34 1.04 1.281 —151 —161 25.62 - - ®
I S (S N.O 44.01 1.978 1.53 1.189 —88.5 -90.8 17.43 - - ®
— B % NO:(N:.) 46.01 2.108 1.58 1.447 21 -9.3 12.96 - - ®®
B b K = HCl 36.46 1.639 1.27 1.193 —85.03 -114 14.55 - - ®®
R (T S H:S 34.08 1.537 1.19 0.949 —60 -85 17.87 260 4.3~46 9GE)
“ Bt R oE SO 64.06 2.931 2.26 1.461 -10 -73 17.43 - - ®®
7 v E Z7F NH: 17.03 0.771 0.6 0.682 —33.4 -77.7 24.94 651 15~28 O®®
R - 1 4 CF. 88.00 3.947 3.06 1.603 -127.9 —184 16 - - -
R - 2 2 CHCIF: 86.47 3.936 3.1 1.409 —40.7 ~160 10.58 - - -
R - 2 3 CHF, 70.01 3.157 2.47 1.446 —82.15 —155 13.63 - - -
R — 134 a CH:FCF, 102.03 4.686 - 1.377 —26.18 -101 13.39 - - -
R — 1 1 6 CFo 138.01 6.243 4.8 1.608 —78.2 -100.7 14.79 - - -
R — 1 2 5 C:HFs 120.02 B 4.2 1.515 —48.5 -103 14.35 - - -
R — 2 1 8 CoFs 183.02 8.638 6.69 1.609 —36.7 -183 12.53 - - -
R - C 3138 CFs 200.03 9.302 7.33 1.615 ~5.99 —40.5 12.19 - - -
Bk X F U CH.CI 50.49 2.3 1.78 1.007 —24.2 -97.7 10.68 632 8.1~17.4 @6

%1:—20T.1.967MPa



EBAHAAOYENILEE (2)

® TRt @ Bt @ R

® Bit:) © BEM
HAEE = REE #_ = G REEE | REFRNEE | BHRA
E (@2 HTE ke/m? rg=1) ke/L | T mw/ (m-k) C voI% " &
(0C.1atm) (0C.1atm) (#s) (latm) (1atm) (25C.1atm) ZRH) =)

% 5 > CH. 16.04 0.717 0.56 0.422 ~161.5 ~182.5 3.3 537 5.0~15.0 @)
7 £ F L v CeH. 26.04 1.172 0.90 solid -83.6 Pt AR 21.3 305 2.5~100 @
I F U v CHe 28.05 1.261 0.98 0.568 ~103.7 ~169.2 20.33 490 2.7~36 @)
I = > CH: 30.07 1.355 1.06 0.544 —88.2 -183.3 20.98 a72.2 3.0~12.5 ®
Jorev vy CHe 42.08 1.913 1.48 0.609 —47.7 ~185.2 17.12 480.0 2.4~10.3 @
7 o iKY CoHs 44.09 2.010 1.55 0.581 —42.07 —187.7 18.31 468 2.1~9.5 @
n - 2 5 v CiHo 58.12 2.705 2.11 0.601 —0.6 —138.4 16.56 430 1.8~8.4 ®
- 7 5 v CiHo 58.12 2.689 2.06 0.594 -11.7 —159.6 16.89 462 1.8~8.4 ®
IFUYFFIUR CH.O 44.05 2.027 1.49 0.887 10.5 -112.5 12.14 429 3.0~100 ®®
VA AsH; 77.9 3.524 2.69 1.620 —62.48 ~116 13.01 225 5.1~78 O®
R T 4 Y PH, 34.00 1.53 1.18 0.744 -87.7 -133 21.32 HECEREN | 1.32~98.0
A BH 27.67 1.247 0.97 0.429 —92.8 —164.9 24.31 38~52 0.84~93.3 ®
1 I SiH, 32.12 1.443 1.1 0.583 ~11.5 -185.0 22.8 “age 1,378k
moE A X Sicl, 169.90 8.297 5.87 1.403 56.7 -70 B - - ®
vyooovsy SiH.Cl. 101.01 4.692 3.52 1.232 8.2 -122.0 10 53~63 4.1~93.8 @lelE)
E/H LY GeH. 76.64 3.452 2.65 1.377 —88.4 ~165.9 15.72 S0l | 2.28~100 @®
T LU Y KR H.Se 80.98 3.30¢ 2.80 2.939 —42 —65.7 10.12 ) 12.5~63 @®
SOVt E R NF, 71.00 3.184 2.48 1.538 —129.01 —206.79 21.98 - - ®®
S (N BCl; 117.17 5.49 4.12 1.346 12.5 -107.3 8.95 - - ®@®
=T v RY X BF; 67.82 3.04 2.38 1.572 -100.3 —128.4 16.59 - - ®@®
7 v S F. 38.00 1.695 1.31 1.502 —188 —223 27.81 - - @66
82 bt KX % HBr 80.91 3.645 2.81 2.182 —66.7 -86.9 8.57 - - €le)
VAR R il SF: 146.06 6.616 5.11 - 838 0208 EN:: - - -
v oy 5 v SiH; 62.22 2.858 2.30 0.675 —14.5 ~132.6 17.09 RECEIRN 0.5LLE
Mmooy s A& SiF. 104.08 4.681 3.63 solid ~95.1 pely R G - - ®®
NI VIRTY WF, 297.84 18987 199 3.43 17.5 2.3 T8 - - ®®
AOFINATSIONSTY CF: 212.04 BNz 7.31 A8 o7 R BNz - - -
=Tl % CiF; 92.45 N Sid8 1,825 .75 2 A - - ©lE)
FRSINFYYSY Si(0CHs). 208.33 N L9 0,33 165.8 -77 BNz 230 1.3~23 @)

x1:-

20C. 1.967MPa
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(=] N=| =
ERORE)EKTE
c 0 -1 —2 -3 —4 =5 —6 =7 -8 =9 | (I
611.2 | 562.7 | 517.7 | 476.1 | 437.5| 401.8 | 368.7 | 338.2 | 310.0| 283.9 | Pa

0 6032 | 5563 | 5110 | 4698 | 4318 | 3965 | 3639 | 3338 | 3059 | 2802 | ppm
4.847 | 4.479 | 4.137 | 3.818 | 3.521 | 3.246 | 2.990 | 2.753 | 2.533 | 2.329 | g/m®

269.9 | 237.7 | 217.3 | 198.5| 181.2 | 1656.3 | 160.7 | 137.2 | 124.9 | 113.6 | Pa
=10 2565 | 2346 | 2145 | 1969 | 1788 | 1631 | 1487 | 1354 | 1233 | 1121 | ppm
2140 | 1965 | 1803 | 1663 | 1515 | 1387 | 1269 | 1161 | 1061 | 968.4 | mg/m?

103.2 | 93.75 | 85.08 | 77.14 | 69.89 | 63.27 | 57.23 | 51.73 | 46.71 | 42.16 | Pa
—20 10719 | 925.3 | 839.6 | 761.3 | 689.7 | 624.4 | 564.8 | 510.5 | 461.0 | 416.0 | ppm
883.5 | 805.5 | 733.9 | 668.1 | 607.7 | 652.4 | 501.7 | 455.3 | 412.8 | 374.0 | mg/m?

38.00 | 34.23 | 30.81 | 27.70 | 24.89 | 22.34 | 20.03 | 17.95| 16.07 | 14.37 | Pa
—30 375.0 | 337.8 | 304.0 | 273.4 | 245.6 | 220.5 | 197.7 | 177.1 | 158.6 | 141.8 | ppm
338.6 | 306.2 | 276.8 | 249.9 | 226.5 | 203.2 | 183.0 | 164.7 | 148.0 | 132.9 | mg/m?

12.84 | 11.46 | 10.22 | 9.101 | 8.099 | 7.200 | 6.394 | 5.673 | 5.027 | 4.451 | Pa
—40 126.7 | 113.1 | 100.8 | 89.82 | 79.93 | 71.06 | 63.11 | 55.99 | 49.62 | 43.92 | ppm
119.3 | 106.9 | 95.76 | 85.67 | 76.57 | 68.37 | 60.99 | 54.35 | 48.38 | 43.02 | mg/m?

3936 | 3477 | 3068 | 2704 | 2380 | 2093 | 1838 | 1613 | 1413 | 1236 | mPa
=50 38.84 | 34.31 | 30.28 | 26.68 | 23.49 | 20.66 | 18.14 | 15.91 | 13.94 | 12.20 | ppm
38.21 | 33.91 | 30.05 | 26.61 | 23.53 | 20.79 | 18.34 | 16.16 | 14.23 | 12.51 | mg/m?

1081 | 943.4 | 822.4 | 716.1 | 622.7 | 540.7 | 468.9 | 406.1 | 3561.2 | 303.3 | mPa
—60 10.67 | 9.310 | 8.117 | 7.067 | 6.145 | 5.336 | 4.628 | 4.008 | 3.466 | 2.993 | ppm
10.98 | 9.634 | 8.438 | 7.382 | 6.450 | 5.628 | 4.904 | 4.268 | 3.709 | 3.219 | mg/m?

261.5 | 225.2 | 193.7 | 166.3 | 142.5 | 122.0 | 104.3 | 88.96 | 75.78 | 64.45 | mPa
=70 2681 | 2223 | 1911 | 1641 | 1407 | 1204 | 1029 | 878.0 | 747.9 | 636.1 | ppb
2789 | 2414 | 2086 | 1800 | 1551 | 1334 | 1146 | 982.6 | 841.3 | 719.2 | ug/m?

54.72 | 46.39 | 39.25 | 33.16 | 27.96 | 23.53 | 19.77 | 16.58 | 13.88 | 11.60 | mPa
—80 540.1 | 457.8 | 387.4 | 327.2 | 275.9 | 232.3 | 195.2 | 163.7 | 137.0 | 114.5| ppb
613.8 | 523.0 | 444.9 | 377.8 | 320.3 | 271.0 | 228.9 | 193.0 | 162.4 | 136.4 | ug/m?

9.670 | 8.048 | 6.684 | 5.540 | 4.582 | 3.782 | 3.115 | 2.560 | 2.099 | 1.718 | mPa
-90 95.44 | 79.43 | 65.97 | 54.68 | 45.22 | 37.33 | 30.74 | 25.27 | 20.72 | 16.95 | ppb
114.4 | 95.72 | 79.94 | 66.62 | 55.41 | 46.00 | 38.10 | 31.49 | 25.97 | 21.37 | ug/m?

1402 | 1142 | 927.7 | 751.9 | 607.9 | 490.3 | 394.4 | 316.5 | 263.3 | 202.1 | uPa
—100 | 13.84 | 11.27 | 9.156 | 7.421 | 6.000 | 4.839 | 3.893 | 3.123 | 2.500 | 1.995 | ppb
17.54 | 14.37 | 11.74 | 9.574 | 7.787 | 6.317 | 5.112 | 4.127 | 3.322 | 2.668 | ug/m?

160.9 | 127.7 | 101.1 | 79.77 | 62.77 | 49.24 | 38.52 | 30.03 | 23.34 | 18.08 | uPa
—-110 1688 | 1260 |997.5 | 787.2 | 619.5 | 486.0 | 380.1 | 296.4 | 230.4 | 178.5 | ppt
2136 | 1706 | 1359 | 1079 | 854.5 | 674.6 | 531.0 | 416.7 | 325.9 | 254.1 | ng/m?

FEROEFIFIKOEEMAESIE(QTLUT) (JIS Z 8806:2001(1CKDFT . c/2L—100THK @l EHE
[CRDEL) RO FIFKDE(FEDE) . TROUFIFHENEE (BERE).
TEROBFILZEEICHITHEINEE (BERE) SHEXIITELD®ED

OKDEEFIKETE [Pal /101325[Pa])x(18.01[g]/0.0224[m3])x(273.15[K]/(273.15[K]+
BE[C])

—
KDEIFIKZEIE

C 0 1 2 3 4 5 7 8 9 EXivi

0 611.2 | 657.1 | 706.0 | 758.1 | 813.6 | 872.5 | 935.3 1002 1073 1148 Pa

10 1228 1313 1403 1498 1599 1706 1819 1938 2065 2198 Pa

20 2339 2488 2645 2811 2986 3170 3364 3568 3783 4009 Pa

30 4247 4497 4760 5036 5325 5629 5948 6283 6633 7001 Pa

40 7385 7788 8210 8651 9113 9596 10100 | 10630 | 11180 | 11750 Pa

50 12.35 | 12.98 | 13.63 | 14.31 | 15.02 | 16.76 | 16.63 | 17.34 | 18.17 | 19.04 | kPa

60 19.95 | 20.89 | 21.87 | 22.89 | 23.94 | 26.04 | 26.18 | 27.37 | 28.60 | 29.88 | kPa

/0 31.20 | 32.58 | 34.00 | 35.48 | 37.01 | 38.60 | 40.24 | 41.94 | 43.70 | 45.53 | kPa

80 47.42 | 49.37 | 51.39 | 53.48 | 55.64 | 57.87 | 60.17 | 62.56 | 65.02 | 67.56 kPa

90 70.18 | 72.89 | 75.69 | 78.57 | 81.564 | 84.61 | 87.77 | 91.03 | 94.39 | 97.85 kPa

JISZ 8806: 20011 &%
oo E‘Z
EZ X O H
E B EE E_E B _E

A | m%) || TP | dmw) || FP | Gme) || ®P | dsmw)
Ne | 78.084 Ne | 1.818x107 || CHs | ~15X10° || NHs | ~1x10°
0 | 20.948 He | 5.24x10% || He | ~5x10° || NQ= | ~1x107
Ar 0:934 Kro| 1.14x10¢ || NeO | ~8x10° || SQe | ~1x10°
CO- | 0.0316% || Xe | 8.7x10° || CO | ~1.ex105 || HeS | ~1x10%

#1 COFRERITIBMLTED, 2023F TlF0.0420% (WMOH R R EEIHRE DR DFIIE)
EIOhR (L2 EERRR ] HALZRRICLD

BEDOXTH B bRRDFHIRE

ih

=1

1%

8

2 E(ppm)

427.9

425.7

X20UFEDETIE(RRIT) o

FECAENEARBE DR

:Efa: @ % % ? 7}[/3) 7J< 3% /\U'jL\
’f?cz) EOE%E [ELE%E ELOE%E [EHE%E EHEE
14.7 19.6 14.7 14.7 14.7 19.6 14.7
0 12.41 16.32 12.53 12.44 12.98 17.29 13.03
2 12.55 16.51 12.65 12.57 13.08 17.42 13.13
4 12.68 16.70 12.78 12.70 13.18 17.55 13.22
6 12.81 16.89 12.90 12.83 13.28 17.68 13.32
8 12.94 17.07 13.03 12.96 13.38 17.82 13.41
10 13.07 17.26 13.15 13.08 13.48 17.95 13.51
12 13.20 17.45 13.28 13.21 13.57 18.08 13.60
14 13.33 17.64 13.40 13.34 13.67 18.21 13.70
16 13.46 17.82 13.52 13.47 13.77 18.34 13.79
18 13.59 18.01 13.65 13.60 13.87 18.47 13.89
20 13.72 18.20 13.77 13.73 13.97 18.61 13.99
22 13.85 18.39 13.90 13.86 14.07 18.74 14.08
24 13.98 18.57 14.02 13.99 14.17 18.87 14.18
26 14.11 18.76 14.14 14.12 14.26 19.00 14.27
28 14.24 18.95 14.27 14.25 14.36 19.13 14.37
30 14.37 19.13 14.39 14.38 14.46 19.26 14.46
32 14.50 19.32 14.52 14.51 14.56 19.40 14.56
34 14.63 19.51 14.64 14.63 14.66 19.53 14.65
35 14.70 19.60 14.70 14.70 14.70 19.60 14.70
36 14.77 19.69 14.76 14.76 14.76 19.66 14.75
38 14.90 19.88 14.89 14.89 14.85 19.79 14.84
40 15.03 20.07 15.01 15.02 14.95 19.92 14.94
HE) NIST Standerd Reference Databese 23 Version 9.1



B RO S DR
EERT B

ppc (parts per cent,
ppm(parts per million, 10055M1)
ppb (parts per billion, 105 MD1)
ppt (parts per trillion, 1Ik5D1)

Tppc=1%=10,000ppm

Tppm=1,000ppb=1,000,000ppt

RED S| D&

— SIE

Sl——

SIEAXBAL
(71&)

& 1 X—=KMJb(m)

Be : F0J> L (ke)
BER - #(s)

B 0 7 RT(A)
BEANFEE  TILE>V(K)
YWEE : EJ)L(mol)

KE AT S(cd)

S| H#HIZ 8 (I

HEE L X— NLE(m/s)

AR .
B | 5 X — kb (M)
WCEang 0 ‘— ML
i B2 0 N A—
SHETZEML - f)b(gkgj/m?)%;@
FEf - 57> (rad)
BEDOEH A A7SIP(sr)
HDSIHE F:Za—krV(N)
e B ~ILY (H2)
ERES A— A (Q)EE
s 35(Y). F5(T). xHM)
5'*?“§=520§,3) =0(m). F/(n). ITRW)

[~ Nad

| S| BDIGEDERE - HE

S| iZEEEE (BFT2DO=ERE)

© 1:000:000:000:000: 10% [FZ](T)
0 1000000000 10° [F£A4]1(G)
: 1000000 10° [XATOW)
: ©1000: 100 [#F0O)] (k)
: 1000 12 [~oK](h)
1 210 100 [FAlda)
A

107 [FV]d) 0:

102 [E¥F](c) 001

10° [=U](m) © 0001

10¢ [¥r20O](w): 0000001

100 [+/]1(n) - 0:000:000:001:

107 [E3](p) 0:000:000:000:00T

CNSOEIRFAEZ DS TS S BAL| E(FIFIET. [SIRUDIGEDHEE - NEIEFURT,

REARABRDESR - [£7]

e " R=ICAES M R IE 7D
BEARDESE BEDXS MPa MPa
B = 7 X == =)
2 Hx O R RN T H B
AU LA R T H B
X5 H R T H B
FEFUUHR h o & 1.5 4.5
AL R B /3 R iR =) 11.76 19.6
BILTVEZT =] & 1.74 2.9
&b 8 % # & 1.32 2.2
‘AL 7O/ n T H e 1.5 2.5
mAL D n T H e 0.54 0.9
1 BERCAED - ERAREGBC. FEFLUHRFECOEEERLET.
2. BB BEDREED /2L LT DVTIT S BELHDET .
st
BoEAER
) STPG Sus C1020-C1220
IR
o AT S6P | scha [scnss [sch 10S L&A
(mm) aE | mE

A B P (mm) (mm) (mm)
6 1/8 10.5 2.0 1.7 1.0 1.2 - —
8 1/4 13.8 2.3 2.2 1.2 1.65 9.52 | 0.76
10 3/8 17.3 2.3 2.3 1.2 1.65 12.70 | 0.89
15 172 21.7 2.8 2.8 1.65 2.1 1588 | 1.02
20 3/4 27.2 2.8 2.9 1.65 2.1 202 | 1.4
25 1 34.0 3.2 3.4 1.65 2.8 28.58 | 1.27
32 1/ 427 3.5 3.6 1.65 2.8 34.92 | 1.40
40 1/ 48.6 3.5 3.7 1.65 2.8 4128 | 152
50 2 60.5 3.8 3.9 1.65 2.8 53.98 | 1.78
65 2/ 76.3 4.2 5.2 2.1 3.0 66.68 | 2.03
80 3 89.1 4.2 5.5 2.1 3.0 79.38 | 2.29
100 4 114.3 4.5 6.0 2.1 3.0 10478 | 2.79
125 5 139.8 4.5 6.6 2.8 3.4 130.18 | 3.18
150 6 165.2 5.0 7.1 2.8 3.4 155.58 | 3.56
200 8 216.3 5.8 8.2 2.8 4.0 - —




ﬁE D s =]

LY

{EHABTHE—E
EEGR (R - 2R - 77IVTdY)

&5(1)

LY

SRR (BRERHR)

‘b ABTIE—E

&5(2)

— TaE FEE | 2=
AU PIEHR (BAIB) i rHE)| e SHETE mm
HR% L kg m? kg (1A e
B 5114 | 3500
wm | TL-5 | 4.980 =% 48 | 366 | 270 | 3700 | 490 | 1.768
FILaY 6.266 | 3400
B% 9,961 6,800
7 | TL-o | 9700 =% 8730 | 7.083 | 530 | 5600 | 490 | 2318
Py 12205 | 6.700
A B 20,538 | 14,100
TL-20 | 20,000 s 18.000 | Sro% | 1ty | 12400 | 8600 | 2.3
B 5114 | 3500
CE-5S | 4,980 =% a8 | 3626 | 2700 | 280 | 655 | 1502
V=Y 6.266 | 3400
B 9.95% | 6.800
CE-10S | 9.6% =% 8725 | 7.059 | 530 | 520 | 5285 | 2.218
7Ly 12,199 | 6.600
B 205 | 14700 | 9,55
CE-20S | 20,001 =% 18.000 | 1453 | 11.000 i 9.3 | 2.218
FILT) (25.165) | (13.800) | (9.620)
B 2 434 1,600
CE-25 | 2,370 =% 2133 1,726 1300 | 2,100 | 3850 | 1502
7L 2982 1,600
B 2876 1,900
4 | CE-3 | 2800 | =% 250 | 201 | 150 | 530 230\ 158
FILaY 3.523 1,900 : ' :
B% 5114 | 3.500
% | CE-5 | 4.9 =% 4482 | 3626 | 2,700 (ggg& 51388) (1?2%)
Py 6.266 | 3.400 : ' :
B 9,992 | 6.800
% | ce-10 | 9.7%0 =% 8.757 7.085 5.300 égg& (g-ggg) é;]g)
Py 12243 | 6.700 : - :
B 9.9%2 | 6.800
CE-10B | 9.730 =% 8757 | 7.085 | 530 | 635 | 6.80 | 1,90
Sy 12243 | 6.700
B 12,601 8,600
CE-13 | 12.270 =% .03 | 894 | 6.700 (ggg& (gggg) (3;];
7Ly 15.439 | 8.400 : : :
B 17950 | 11,700
CE-17 | 16,700 =% 15,030 | 12.160 9.200 <g;88> (g?é;) é;]g)
Py 21012 | 11500 : - :
B 17.97 | 12,300
CE-18 | 17.500 £ 16.750 | 129 | oy | 1300 | 7700 | 2.3

1. &eFEAESD RTE 1.00MPa, #EkE 1.00MPa(CE-S#Y)/0.93MPa(IH DRK&XETEY) /1.02MPa

(IH NSK . |8 DRK &),
2. TEEEKBkKE FAIELCSIFRENREEICEDL
3. FEE A TABE mIENEEND. 75MPa K(CEEIN B AEIE A8 {35T.
TREOEZELEDET,

STEETTY,

1013hPa (#E1E) } TRED

4. fEREUD CE-3.CE-5.CE-10.CE-13[CHIFS( )ADHfEFIH DRK HLETRHDELEDFTT,
5. CE-1721( )AIFERILERRETY .

LFEREUMNCBERDRETDIENTEXT,

- sy | A TEE ZERES|  HETEm
itk E 7
L MPa L kg kg (ST EEs
2 TM-5C 4,980 2.40 4,482 | 4,617 | 5,000 | 4,900 1,768
g TM-10C 9,700 2.40 8,730 | 8,992 | 8,000 | 4,950 | 2,318
== | TM-15C | 15,000 2.40 13,500 | 13,9056 | 13,200 | 6,800 | 2,324
. TC-5 4,900 2.45 4410 | 4,543 | 5,300 | 4,890 1,818
fie TC-10 9,960 2.45 8,964 | 9,233 | 9,000 | 5,120 | 2,368
K | LC-5C 4,970 2.40 4,473 | 4,608 | 4,400 | 5,706 1,464
il LC-10C 9,800 2.40 8,820 | 9,085 | 8,150 | 6,814 1,768
LC-15C | 15,000 2.40 13,500 | 13,905 | 13,350 | 8,848 1,924
R Ekel TR .030ke/L (— 20T, 1.967MPa () [C B S< S BE T,
oiREBERRI L ABRE—8
EHBEzE
ﬁ sErcAE (BB PHEER | o | sk
FIZt AP kg FCA[ -~ | EE mm
L E o PR AR
8% | =% |70z MPa N/ L/min| K& [ T pam
DLS-175 175 | 168 | 119 | 201 — | 1.4 |#E&20 — | 111 |1,540| B05
DSC-175 175 | — — — |185.5] 2.6 | — — | 141 |1,535| 505
DLS-50B 50 | — 34 | 57 0.3 | — 10 40 840| 455
DLS-120B | 120 | — 81 | 137 | — 0.3 | — 10 76 |1,350| 505
DLS-250B | 250 | — | 170 | 287 | — | 0.3 | — 10 | 133 |1,525| 656
DLS-1758 | 175 | 168 | 119 | 201 — | 2.5 |0 — | 143 |1,540| 505

REI ChEkelF. 0.20MPa(5REE/IA2.5MPa. 77)L3>0.30MPa) [CHIF el BmEICRE O<

STEETT.

A
H
)
oo

- WS | KRCAREER| ZpEs SHET A

L ke ke B i e
DC-5 5.5 7.9 4.0 379 260 50.8
DC-10 10.5 12.7 5.0 514 260 50.8
DC-20 20.0 o4 2 8.0 575 347 50.8
DC-30 30.0 352 11.0 611 441 63.5




yvoo—Y —§ ERIERHAER—E

578 3| mimEnE | BEETE g || BAERE | BEDA Rt HRAE FETE BEEH | HE
i | kg | m | wxEs B %] ke | | @xEx * Nme/h [EeXIEXEE]Imm MPa ke
VOT-2000MGW | Q2| 2,000 | 1.578 | 2.3% 6.5 | | VNT-5300GW |Ne| 5.300 | 4.760 | 2.5% 8.2 EAL- 90V 20 | 170% 6352 780 199
VOT-4000MGW | Q2| 4,000 | 3.156 | 2.3x 7.3 | | VNT-6700HGW |N2| 6.700 | 6.043 | 2.5%10.4 v 180V 180 1 170x1. 13652 780 o5
VOT-4500MGW | Q2| 4,500 | 3.550 | 2.3x 7.2 | | VNT-7300HGW |N2| 7.300 | 6.584 | 2.5x11.9 : : :
VOT-6150MGW | O=| 6,150 | 4,852 | 2.5% 8.5 VNT-7300MGW |N=| 7.300 | 6,584 | 2.5%10.3 EAL-300V 300 1,3/0x1,135x4,110 381
5 |VOT-6400GW |O:| 6.410 | 5.067 | 2.6% 8.8 | | VNT-B00GW |N2| 8.300 | 7.486 | 2.5x10.5 /7 500V 500 1.770X1,1355,010 50 638
VOT-8000MGW |0z | 8.000 | 6.312 | 2.6%10.4 | | VNT-G100MGW |Nz| 9.100 | 8.208 | 2.5%11.9 /1 1000V 1,000 2,330 1,540%5,820 ' 1,400
17 |VOT-88506M |0.| 8.850 | 6.990 | 2.5x10.2 | | VNT-10300GW [N 10.300 | 9.290 | 2.5%12.0 /- 1500V 1,500 2,730x1,940%5,820 2,100
VOT-11100GW |02 |11.100 | 8.757 | 2.5x11.7 | | VAT-65006W [Ar| 6.510 | 4.120 | 2.5 8.7 /- 2000V 2,000 2,730%2,340x5,820 2,510
B [ NT-1800MGW | N2 | 1.800 | 1,623 | 2.3x 6.5 | | VAT-8200MGW | Ar| 8.200 | 5.190 | 2.5x10.2 /- 3000V 3,000 2.875X2,740x6.,020 3.650
VNP-3300GM  |N=| 3,300 | 2,976 | 2.5%12.0 VAT-9050GW  |Ar| 9.070 | 5,741 | 2.5% 9.8 1 BEEM ASUEE  0CLLE. BOHAXEE - ASBE—10TLLE.
VNT-3400MGW [N=| 3.400 | 3.066 | 2.3x 7.3 VAT-11300GW | Ar [ 11,330 | 7.171 | 2.56X11.6 WA 4h DI,
UNT-4200GW  |N-| 4.200 | 3.788 | 2.3x 7.6 | | CT-8100 CO.| 8100 — |25x 99 2 ERLANCERAENDREDDDORIETHILNTERT.
VNT-5200MGW |N.| 5.200 | 4.680 | 2.5x 8.9
VOT-1850M | O=| 1.850 | 1.459 | 2.3x 6.5 | | VNT-7200M |Ne| 7.200 | 6.430 | 2.6x10.5 AF— LB BRI R FH I sFrE#E
VOT-2200M  |Qz| 2200 | 1.730 | 2.2x 6.5 | | VNT-7400M  |Na| 7.400 | 6.674 | 2.5x10.3
VOT-2600 O=| 2.600 | 2.050 | 2.2x 7.3 | | VNT-8000 No| 8.000 | 7.220 | 2.5x10.2 ERHE FTEEE SEKE AF—LE
\VOT-4500 02| 4.500 | 3.550 | 2.2x 7.0 | | VNT-8200 N.| 8.200 | 7.300 | 2.5x11 Nm¥/h MJ/h t/h kg/h
VOT-5650M | Qs 5.650 | 4.450 | 2.6% 8.4 | | VNT-8400 N.| 8.400 | 7.570 | 2.5%10.6 500 072 o0 150
VOT-6100M  |O=| 6.100 | 4.812 | 2.5% 8.6 VNT-8900 Nz| 8.900 | 8.027 | 2.5%11.6 1,000 h44 40 300
VOT-6200 O=| 6.200 | 4.890 | 2.6x 8.1 | | VNT-9000 N=| 9.000 | 8.118 | 2.5x11.0 1,500 816 55 450
VOT-8500 O=| 8.500 | 6,706 | 2.5 9.3 | | VNT-9200M  |Nz| 9.200 | 8.298 | 2.5x11.7 2,000 1,088 70 600
4t | VOT-8600 O.| 8.600 | 6.785 | 2.56x 9.8 | | VNT-9850 No| 9.850 | 8.884 | 2.5x11.8 3,000 1,633 100 900
VOT-8850 O-| 8,850 | 6,980 | 2.56X 9.7 VNT-10200 Nz | 10,200 | 9,206 | 2.6X11.9 1. EBERME SEAESD  0.8MPa. AXEOEE - 5CLLE.
* VOT-8100M |O=| 8.100 | 6.390 | 2.5x 9.7 L-10000 Nz| 7,530 | 6.790 | 2.56%10.0 g.f:g%g{Egﬁ%ﬁ%}%ﬁéﬁ%}aéggfoiéo42I\/|Pa BEMNEIDEEDHES,
VOT-9100  |O=| 9,100 | 7.180 | 2.5% 9.9 | | L-11000S Ne| 7.770 | 7.008 | 2.5x 9.8 -%TDEE’\J(EIJJ%—\?«U%r—%?fﬂzi%j‘mwd@ﬂo%?ﬁﬁ%ﬁméb’e%r:“éuo
VOT-9800  |Q2| 9.800 | 7.730 | 2.56% 9.9 | | LM-9300 N.| 6.770 | 6.100 | 2.5x10.1
A [VOT-11200 | 02| 11.200 | 8.8% | 2.5x11.7 | | LM-10000 N.| 7.880 | 7.100 | 2.5x10.6 . — —
VNT-2000M |N2| 2,000 | 1.800 | 2.2x 6.9 | | VAT-8700M |Ar]| 8.700 | 5.507 | 2.5% 9.7 %*ﬂ®$1ﬁ%ﬂ§t$1ﬁ%rc D—Eﬁ‘tmiﬁﬂ:ﬂ%
VNP-4000  |N.| 4,000 | 3.600 | 25x11.9 | | VAT-9100 Ar| 9100 | 5760 | 2.5% 9.6 Y
VNP-4000  |Na| 4.000 | 3.500 | 2.2x 7.7 | | VAT-11400  [Ar|11.400 | 7.218 | 2.5%11.5 IREIDIERE BE(IRASE _H’ﬁfb%ﬁ?'%gifﬁﬁ
VNT-4800M  |No| 4,800 | 4.320 | 2.5% 8.6 | | L-6800 Ar| 855 | 5.410 | 2.5% 9.3
UNT-5050  |Na| 5.050 | 4,650 | 2.6% 86 | | VCT-7500 || 7.6500 | — |26x 93 R i 38.2 GJ/k& 2.62 tCO2/ke
VNT-5500  |Ne| 5.500 | 4.960 | 2.5% 8.7 | | CT-8200 o 82| - [25x09s A v U v 34.6 GJ/ke 2.32 tCO2/ke
VNT-6450MH |N.| 6.450 | 5.817 | 2.5% 9.9 | | CT-10000 Co.[ 10,00 | — [2.5x116 XJ A 36.7 GJ/kR 2.49 tCO2/ke
VNT-7100 Nz| 7.100 | 6,404 | 2.5x10.3 2 JH 37.7 GJ/ke 2.58 1tC0O2/kL
1 EERY O 18I LO - LN=140m. LA=30m, A E:l i 39.1 GJ/ke 2.71 tCO2/ke
S ML (FORKE PO BB 1C. B8 A ALV ATMPa, LH 1. 56P ALEEDALPC) 20.8 GJ/L 3.00 tCOS/L
BT AR TSR ED) 1R T B8 BT 0T Pa B e BUEFRAAALNG) 64.6 GJ/t 2.70 tC02/t

5. FECHAKFBEEEEMOHETHD . BREAICIDETELISEDHDFRT.
6. ZUHDFKRICCW Wi <HDIF. ISAD—)IVEZEMAAO—UTY,



BRI 7 EZT OS5 JONVETYVDMNEE

FUE=7 iz T N5 ==
DFRHDFE) NH3(17.03) PFR(DFE) CsHs(44.09) CiH10(58.12)
FADHATE FEAEREE) 1.30Nm*/kg HRAD AT EERE) 0.498m/kg 0.370m*/ke
FA Ho 2 (R AE) 0.6 2R KO HR & (B AE) 1.55 > 11 R kDB
FIRGEE (RAEIREE) 0.771ke/m? FRABE (RAERAE) 2 010kg/m° 2. 705kg/m | FRERLPGIa#eke/m?
FLLE (0CT) 0.68 KEDEL) &LLE (0C) 0.53 0.60 KEDERL
Fm (atm) —33.4T Fm(atm) —42.07C ~0.6C
RSUE (25C) 0.90MPa ESE(0C 7—IE) 0.73MPa 0.11MPa
FAE kgD 18.6MJ TEDREE %2015 194 KEHE
(RAERAR) (4.445kcal) FHE kgD £950MJ #150MJ
HHE 1m0 %24 1MJ () (12,068kcal) (11,845kcal)
(R (5, 786kcal) FEHE 1D #199MJ #1128MJ
SRR B ER RS R afs (EEREE) (23,705kcal) (30,669cal)
PRI (%) 1528 SRR BB woats w3115
Z DA TN PRI (%) 21~95 1.8~8.4
IEAEREE 1 SRE0T (273.15K) . & E1atm (10°Pa) DR BE T DA% AR OBREEPRARILEB#ET D

IRAERAE 1 JREZ0T (273.15K) st 1atm (10°Pa) (DikRE

RAFIKZR D¥F1E

e kel
AFR(DFE) H=(2.02)
HADHFRE RERRE) 11.2Nme/kg
HAE (IRAERRE) 0.07 ZERERDEL
HAZE FRERE) 0.09kg/m3
REEET) 0.07 IKEKDEL
#m (latm) —252.8C
FEXUE(250) 165MPa
FHE kgD #142MJ
(FREEIRA) (33,900kcal)
HHE 1IMHOD #12.8MJ
(FREEIRRE) (3.050kcal)
SEERBCUBIFIERZERE #2165
PRBEFRE (%) 4~75
T OMBORFIE B

IRAEIRRE  JREZ0T (273.15K) . &E1atm (10°Pa) DR AR



TJONY- TV REGHADETE SEFAED IO/ FLERE

T T I I I I ITT 7717 17 1k S0kgR NEFFERRFOFREEEET (kg/h)
i P BEEE (T)
h —-10 -5 0 5 10
1.0 1.84 2.42 3.01 3.39 4.10
2.0 1.10 1.46 1.80 2.08 2.18
4.0 0.74 0.98 1.2] 1.39 1.60
6.0 0.64 0.84 0.99 1.16 1.29
8.0 0.58 0.73 0.88 1.03 1.12
o IR E | 30wt%. FRIERFHEAL CaHs © 95mol%DHE

Fe2R NIErEERERROFEEREN (ke/h)

ENE)IFHE—

HEBIS00keETE IS S
S pe BAEEE (T)
B n -10 -5 0 5 10
1.0 23.9 32.9 421 51.7 61.6
| 2.0 121 16.7 21.4 26.3 31.4
4.0 6.3 8.6 1.1 13.7 16.3
B 6.0 4.3 6.0 7.7 9.5 1.4
8.0 3.4 4.7 6.1 7.5 9.0
P HEBI980keETIEDIS S
% SuzsgERe BAFEE(T)
- | | | | h -10 -5 0 5 10
o 0 40 o0 1.0 47.4 65.2 83.6 102.5 1221
mE (C) . 2.0 24.0 33.0 42.3 51.9 61.8
1 (kgf/cn)=0.0980665 (MPa)
4.0 2.2 16.9 01.7 06.7 31.8
6.0 8.4 1.6 14.9 18.4 21.9
8.0 6.4 8.9 1.5 14.2 17.1

o EXRIF/ VLT 7 EICRBE UGB DFRERE.
o FBRE | A0wt%. FRIBRFHAAL CsHs © 95mol%DiZE.



LPG B8R

==y} . . AP
& (15.00) (15.6C)
kg gal(US) | barrel(US) kL m?3
LPG FOJoL)| CkAOY) | CRINUIL) | GFOUYND) | GIHX=NL)
1 0.520 0.0124 1.97X10°8 0.528
1.92 1 0.0238 3.79X103 1.01
0 80.7 42 1 0.159 42 .6
508 264 6.29 1 268
1.90 0.986 0.0235 3.73%x10°3 1
1 0.452 0.0108 1.71x10°3 0.394
2.21 1 0.0238 3.79x10°® 0.872
n-J%> 93.0 42 1 0.159 36.6
585 264 6.29 1 230
2.54 1.15 0.0273 4.34%103 1
1 0.469 0.0112 1.78X108 0.395
2.13 1 0.0238 3.79x10°8 0.843
i-J5 89.6 42 1 0.159 35.4
563 264 6.29 1 223
2.53 1.19 0.0283 4.49x10°3 1

BAEEHKXSH J-Rrv—b1=wb LB
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