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844 PROCESS HEAT TRANSFER

Tarrn 11, Diensions oF Steen Pree (IPS)

Nominal . fBchedule| ., |Flow area | PwEta00 per BTl Tor
ipe size, | OD, in. 6 ID, in, per pipe, - : Per lin ft,
, in, | : ,in.? Outside | TInside b steel
| 0405 40* | 0.260| 0.058] 0.106 | 0.070 0.25
80t 0.215 0.036 : 0.056 0.32
Y 0.540 40* 0.364 0.104 | 0.141 |- 0.005 0.43
80t 0.302 0.072 0.079 0.54
% 0.675 | * 40* | 0.403' (. 0.102| 0.177 | 0.129 0.57
80t 0.423 | . 0.141 | - 0.111 0.74
¥ 0.840 40* 0.622 0.304 | 0.220 0.163 0.85
80t 0.546 - 0.235 0.143 1.09
% 1.05 40* 0.824 0.534 |- 0.275 0.216 1.13
80f 0.742 0.432 0.194 .1.48
1 | 1.3 40% 1.049 0.864 | 0.344 0.274 1.68
80t 0.957 0.718 0.250 2.17
1% | .86 0% | 1.380 1.80. " n.435 | 0.362 2.28
80t | 1.278 1.3¢% 0.235 3.00
1% | 1.90 40* | 1.610 2.0¢ | 0.498 | 0.422 2.72
801 1.500 1.76 0.393 3.64
2 2.38 40* 2.067 3.35 0.622 0.542 3.66
80t 1.939 | . 2.95 0.508 5.03
214 2.88 40* 2.469 4.79 | 0.753 | 0.647 5.80
80t |. 2.323 4.23 - 0.609 7.67
3 3.50 40* | 3.068 7.38 | 0.917 | 0.804 7.58
.80t 2.900 8.61 0.760 10.3
4 4.50 40* | 4,028 ( 12.7 1.178. | 1.055 10.8
80t | 3.828| 11.5 1.002 15.0
3 6.625 | 40* | 6.065| 239 1.734 1.590 19.0
80t 5.761 26.1 1.510 28.6
8 8.625 40* 7.981| 50.0 2,258 | 2.000 28.6
80t | 7.625| 457 2.000 43 .4
10 10.75 40* | 10.02 788 | 2.814 | 2.62 40.5
60 9.75 74.6 2,55 54.8
12 12.75 30 |12.09 | 115 ' 3,838 | 3.17 43.8
14 14.0 20 13.25 | 138 8,065 | 3.47 54.6
16 | 16.0 30 15,25 | 183 4.189 | 4.00 62.6
18. 18.0 2% | 17.25 | 234 4112 | 4.52 72.7
20 20.0 20 |19.25 | 291 5.286 | 5.05 78.6
22.0 20t | 21.25 | 355 5.747 | 5.56 | 84.0
24 240 20 | 23.25 | 425 6.283 | 6.09 - 947
- .
;Mimumhw.
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TRANSPORT PROPERTIES  2-4
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FIG. 232 Nomograph for viscositics of liquids at 1 atm. For coordinates see Table 2-318. To convert centipoises to pascal-
seconds, multiply by 0.001.
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TABLE 2-319 Viscosity of Sucrose Solutions®

Viscosity In centipoises

Percentage sucrose by Percentage sucrose by
Tx'lll[).. weight Temp., - wn.rgfl?

°C 20 40 60 °C 20 40 60
0 3518 14.82 50 0.974 2.506 14.06
5 3.166 11.60 35 0.887 | 2.227 11.71
10 2.662 0.830 | 113.9 60 0611 | 1.089 9.87
15 2.275 7406 749 65 0.745 1.785 8.37
20 1.867 6.223 56.7 70 0.658 1.614 7.18
25 1.710 5.206 44.02 15 0.637 1.467 6.22
30 1.510 4.308 34.01 50 0502 | 1339 5.42
35 1.336 3776 26.62 85 0552 | 1.226 475
40 1197 3.261 21,30 90 127 4.17
45 1.074 2.858 17.24 95 1.041 3.73

*International Critical Tables, vol. 5, p. 23. Bingham and Jackson, Bur: Stan-

cards Bull. 14 (1919): 59,
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P FIG. 2-33 and TABLE 2-320 Nomograph (right) for thermal conductivity of organic liquids. (From Mall and Rao, Hydroc, Proc. 78, 1988.)
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APPENDIX  SPECIFIC
HEATS OF
1 6 LIQUIDSt |

Specific heat = Buw/lb-"F = cal/g-*C
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PHYSICAL AND CHEMICAL DATA

TABLE 2-370 Thermophysical Mpefﬂu of Miscellaneous Saturated Liquids

Temperatura, “C

_L_Q;,_L ,bbbbbbbbuo?y

Substance | Property | 50 -10| 0 10 20 | 30 40 50 | 60 | m | 80 | %0 | 100
Acetaldehyde | p (kg/m®) | 863 804 |74 783 i
X)| 208 lo20 |224 298
W (10*Pas)| 460 263 |24 292
k (W/m-K) | 0211 1890|0184 |0.182 | 0.180
Pr 447 314|207 2.81
Acetic acid :,?kﬁn ;o&s’al 1038|1088 |1018 |1006 005|984 |o72 |960
o) o = »
tu a5) 12100 |1102 |1010 |795 |600
Fr(W»'mKl ol;‘l'éa 0170 10168 |0167 |0.165 |0.163 | 0.161
Andline p = 1030 | 1030 wez |1z |100s |ose . |osr |om [oee [seo [ss1
ojAe)| — 2004 2067|2071 |2003 |2113 2132 [217 |220 |293 joe7 232
(10*Pas)f — 10200 | 6500 4400 |3160 |2370 |18se | 1510 | 1270 | 1080 | 935 |B25
(WM-I] _ 0.186 | 0.184 0.182 0180 0177 0.174 0.171 |0.169 | 0.168} 0.167 | 0.167
Pr s m |7 50 357 |283 |[227 |182 |165 |145 [127 |115
- (=} L A UTRE R i il ol
W (10Fa-s) 34700 7in |S100 3870 (2050 2300 [178¢ [1410  [1140 |o30 |760 fex0 |53
1k (W/m-K) | 0.175 oxn|oi7o (0168 |0ae7 |0168 [0165 [016¢ :@153 | 0162 | 0161 G.160| 0158
Pr T 930 |670 |128 4l a8 (972 |2:5
Carbon p (gim®) | 1362, 1306 [ 1202|1278 | 1263
sulfide qﬁw} 0.088 0983|0996 | 1004 | L0I7
2 (10*Pa-s)| 630 463 405 ars  |aso  [330
:*me) g.;r:; 2‘_&‘ o1% ;‘:5;" 3_‘536 0161 0158 |01s6 0154 0152 | 0150
Cyclohezane | p = L) e 9 |769 | 758 740 (731 |m™1
Tiokan — SR AT | (o les
u )| — - - 1 E a0 |71 540
k(Wimk)| — — | Z loizz o120 |o1te |08 |0a17 |0116 |OLL4 |0.012
Pr ~— S| I T 17e |14 |27 (1o |,
Ethancl P ) 806 | T98 789 781 776 763 754 |45, |75 |75 |6
(o Eac) o400 wo |27 (238 |2 |15 108 D (5o |sw i |50 |3
4 : 1 7 a70 |34
(Wim-K) | 0.188 ormloazr |oars loara |oam [oies [oaes |01Gz |0159 |01S6 0.153) 0451
Pr 684 o079 | 227 |197 169 |147 [180 [1le |103 |e2 |84 |77 |&8
Ethyl % pas |o24  |o12 o01 |sss |86 |sea |ss1 |83 |85 |8lL {797
acetate K) 201
{10%Pa-s)| 1050 580 |510 45 . {400 |o70 |34s |310 {280 250 230 220
:(wm-n o145 |01z (0129 |0136 [0133 |0130 |0.127]0.123| 0119
Pr 63 2 ‘
I
| Ethylamine p(?’%').‘ 761 78 ;oga 695 gsa |en |ess |oi6 |e3a |e20 607
K) | 2.95 01 |a g
o) 350 |22
E(Vlf--ﬂ 0.204 0104|0101
; Pr 839 543 |5.09
P 790 747 |06 |T25 nd |10 |ess |ere |ee6 853|640 | 625 611
‘2. e kf/kg K) | 2.135 9933|2265 2000 |2332 |238 200 (243 247 |51
\ | +)| 550 530 |290 | 9265 243 214 197 181 166 159 |0 |129 | L8
} twhn k) | 0.150 0144] 0140 |01 |01 |0a20 |olss |0120 016 0112
Pr 7.29 512 [460 |[438 405 |aee [am [ae7 |35 (343
o N 4 ) osrolosrr |oss  [osor |oses |ozos oz |oms |ori
) 730 | 655 590 539 495 455 420 | 390
J ¥ wmi I |00  |ooss [o0se |ocss ooss jedsi o080
P 537 | 498 268 las0 [4m |30 |am |38
Ethylene 1 1120 s 1o 1009 |10e2 | 108s |lo77 | 1070 | 1083 | 1058
t ghycol . K) s.l:;l 2,927 2381 |2431 |2484 | 256 2566 | 2836 |2.685) 2734|2779
| t( 57000 mf“o? 20200 w glgs ;ul't& 4000 | 3450 | 3000 | 2440 | 2000
0.254 |0 0.256 1 Y :
N ,,m""ﬂ 510 | 905 190 |16 |73 |60
. Formicacid | P 1241 | 1231 ye20 |1200 [1196 |1184 |1170 J1NS6 | 1140 | 1124 1108
"%‘-’) w0 |18 |1er0 |10 (100 a0 |780 680 | OIS |
) oses |0961 |o0257 |ogs1 0253|0250 0248 0243 0.240| 0.236| 0.232
Pr e
e e
. 999 mwmwmmmmu»u
P Y. et to the terms of its license Click bere to view.
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.326 PHYSICAL AND CHEMICAL DATA

JABLE 2-370 Thermophysical Properties of Miscellaneous Saturated Liquids

Temperature, *C

—

Substance | Property | 50 | —0 | =30 | 0| -10| 0 10 20 30 40 % | 60 | 70 | 80| %0 | 100
Acetaldehyde | p 863 |852 |s40 |B28 |86 |8O4 | 794 783 X
o(kifkgX)| 205 |208 |211 |24 | 217 |2.20 | 2.94 298
t(l o460 [<04 (358 |32l |890 (263|241 222
(Wim-K) | 0211 | 0.206 |0.200(0.195/0.189( 0184 |0.182 | 0.150
447 |408 |378 |352 |333 |24 | 297 281
et sl p ) 1045 |1000 |1028 [1018 |1006 |095 (084 |97z |e60
K 2.031 . '
: 5) 1210|1102 [1010 |795 600
m,m 0173 |0170 |0168 |0167 |0.165 |0.163 |0.161
] ‘14.2
Anfline o - = | =] = | — |1030 |1030 1022 [1013 |1005 |996  [987 978 |G6D |60 951
aieny| — | = | = | =1 — |20 |07 . (200 9003 |2113 |[2132 |2.7 |230 |2923 |227 |232
:u o — | — | = | — | — [L0200 4400 |3160 |2370 |18s0 |1sl0 |1270 |1090 |835 825
(Whn-'lf.) - _ — - — |0.186 | 0.184 0.182 0.180 0.177 0174 0.171 [ 0169 |0.168! 0.167| 0.167
Pr e = [ | e 50 367 |283 (227 |182 |165 |45 [I127 |1L5
Butanol P n |s4s |84 |837 (833 -|829 825 |BIT g0 |s03’  |7e7 |71 |7B4 . |T76 |[768 |760 |7S3
x| 1947 | 1096 |2046|2.300| 2153|2202 2262 | 9.345 |2437 2524 | 2621
3| 34700 | 22400 | 14700 10300, 7400 | 5190 | 3670 9950 12300 |1780 |1410 |1140 [030 |760 |630 | 535
1} (W2 | 0175 | 0474 | 0173|0172 0471|0170 |0.168  |0.067 | 0165 | 0165 0164 :0.153 |0.162 |0.161|0.160) 0158
. |3860 y2570 |i740 1260 830 |60 | 126 a1 338 o272 |25
Carbon p (kgim”) 1348 | 1334 | 1920 | 1306 1292 1278 | 1263
dsulfide %ﬂ 0088 | 0669 |0.990]|68691)| 0903 0.006 | 1004 1017
e ( <)|630 |s8c | 535 {496 463 405 a7 330
0150 | 0.185] 0.182| 0.178[ 0174 |0170  [0166 |0161 0158 [0S6 0154 | 0152 0150
285 |2.70 [258 |249 |2.30 230
et | 7R ™ 769 759 750 740 - |731 |71
— | =] =] — |20e8 |2081 {2094 |2106 |18
s = s 980 (820 |70 540 |
- —_ —_ — (0122 0.120 0.119 0.118 0117 0.116 [0.114 |0112
— | === |09 170 |144  |127 |10
806 | 708 e |78 |76 |763 |75 |745, |735 |75 |76
204 |208 (213 (219 (227 |235 243|252 |262 |273 |28 |283 |300 ;319 (330
4700 | 3650 | 2825 1770 | 1470 1200 |1000 |835  |700 [500 |500 435 370 |3l4
0186 | 0.184] 0.181| 0.170] 0177 |0175 0473 (0171 0168 0165 |0.162 |0.59 |0.156]0.153] 0.151
525 (413|302 (272 |227 |17 168 147 [|130 |lie |103 |82 |84 (77 |63
947 (@35 |e24 |012 og1 |sss |ste |86 |85l [838 |85 |SLL 797
201
580 | 510 455 am 310 |280 |92s0 [230 |220
0145 l0142 |0139 |0136 (0133 |0.130 |0.1270.123) 0119
63 [
750 [739 |728 |78 |707 | 665 gs3- |671 658 |e646 633|620 60T |
297 |298 |3.00 [301 [3.03
500 |435 |390 |350 | 320
0201 |0.199]0.196] 0194 0.191
739 |651 |597 |543 |508
780 (760 |758 |747 (736 | 725 714|702 |ess |er6 |ee6 683 |60 |E25 | 6LL
9156 | 2179|2205| 2233 2.065 |2900 2332 |2.36 230 [243 (247 |25l
470 |410 |365 |230 |280 | 265 eis  |sia |17 [18L 168 [153 10 189 LIS
o1ss | 0151]0047| 0.1ea[ 0240|0230 | 0134 | 0.1%9 0125 |0.120 [0.116 [0.112
B854 |502 548 |512 |460 |438 405 |ase |am 367 [3E |43
0.656 | 0.663 | 0670 0677 |0634 |oeo1 |oees |0705 [0712 0TS 0.724
¢ 730 | 655 B0 |530 |495 |485 ~ |420 390
0092 |00o0 |0088 |0086 |008s | 0083 0.081 |0.080
537 |4.08 463 430 411 380 [372 |35)
1127 | 1120 i lai0s [1009 [1002 | 1085 | 1077 | 1070 | 1063 | 1058
057 |2381 2431 [2484 |25 2586 2696 |2.685| 2.734| 2.779
57000 | 33300 | 20200 |13400 (9100 | 7070 1000 | 3450 2440 | 2000
0254 |02ss |02s6 |0es8 |0250 | 0260 ;
510 190 [126 m- 69.0
1241 | 1231 1220|1200 [1ee [1184 |1170 | 1158 [ 1140 | 1124 1108
1800 |1470 |1220 |10%0 [seo [780 {680 |GIS |50
0265 | 0261 |0257 |0257 |0.253 | 0250 0.246 | 0243 | 0.240| 0.236) 0.202

Wﬂlm The McGraw-Hill Companies,
h&gpﬂpmdiﬂwlﬂm

Inc. All rights reserved. Use of
Click here to view.



physical Properties of Miscellaneous Saturated Liquids |Concluded)

TRANSPORT PROPERTIES

Temperatura, "C

st

2 14 A
i o o g e 3

30 | -20 0 10 20 30 40 50 60 80 | 90
784 %7 | 750 w1 |1a |7ss |7 717 690
188 197 |2.02 206 (211 |215 (220 |a2@s 235 |2.41
1170 | 990 735|645 530 |464¢ [410 |367  |a%e 246
0.195 | 0.123 0120 0118 (0116 |0114 [0112 |0110 [0.108 0.104 | 0.102
15.1 121 |110 241 8.59 787 T34 6.88 6.10 581
e 1276|1270 1260 |1254 |1248 |1242
2393 |2406 |2457 |2504 |2.548 26 5
1247 [4.046  |1546 A
‘. |0284 |0285 |0.287 |0288 |n.289 0.203 | 0.294
12650 ;
T8l |74 761 |760 |754 |748 742
191 {196 202 |207 |213 |218 [2923 235
500 |360 215 173 149 [126 |108 |95 83 60
0140 {0139 [0.199 [0136 (0138 [0137 |0137
203|244 217 |189 |L67 |151' |135
: 783 |t 766|756 25
2.35 |27 o4z |45 947 249 |232 255  |265 213
1410 | 1170 820 o2 500 |510 [+ 1400 355 240
jeseloz1s 0209 0206 [0203 [0.¢9 |oitr joasz [oass 0.184 | 0.182
151 129 853 823 7.18 6.38 b5n8 5.31 4908 £ |4.i3
1043 | 1030 1003|889’ 975 |o60 |o44 |o29  |o13 863
1.88 |1.90 195 |189 203|208
618|544 430 1380 ar  |ais
0.200 | 0.205 0105 {0161 [0.186 |0.180
556 [5.04 430 1396 377|364
2.420,000 | 986,000 | 451,000 | 231,000 | 125,000 | 74,000
0182 0181 [0.180 [0179 [0178 0477 0.175 | 0.174
914
1,633
138,000 |84,000 |52,000 |36300 |24500 17,000
0170 |oles |0168 |0.167 |0.166 " |0.166 0.165 | 0.164
810 :
693 674 |665 636 626 |66 |606 [508 |585 550
2.060 2.110 | 2.137 2.006 |2200 |2.273
489 379|339 270 |54 200 190 (175|161 124
0.142 0.136 | 0.132 0125 |02z  |ous |oais |oaie (0108 [o.05 0085
714 588 |549 |520 (492 [468 447
849 i s |su - |su [me |78 [me |mo 7
1955 2219
20,200 9500 | 6900 3600 (2900  |2245 1720 [1400 1130 |921 508
0.167 0.165 0171|0169 (0168 . [0167 0.163
1834
1.382
48,400 35,200 | 25400 |15,700 |11,500 |8820 | 7220
0414
13 |04 886|876 867 (858 B4 |83  |s20 810 |800 | 790
?m L1579 1633 162 |16 [L7on |17 [L76  fL 1 ;énsz i%r
1348 | 1100 mojem e (e {ete [odse [o1m ot7fosls”
0.147 | 0.144 018 0137 0134 |03 |oa29 |0l ; :
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» TABLE 2-32 Densities of Inorganic and Organic Uguids {wol/dim®)
i o

%

Crmpd _
) no. CAS no. Mol, wt. | Cl c2 C3 c4
1 75.07-0 44.053 | 1.6084 0.26167 466 0.2013
2 60-35-5 59,067 1.016 021845 | . 761 0.26116
3 64-10.7 60.052 14456 0.25802 50105 | 0.2520
4 102,080 | 086852 0,25187 606 031172
5 58.070 1.2332 0.25886 508.2 0.2013
6 41.052 1.3064 0.22597 5455 0.28678
i 26,037 | 2.4507 0,27448 308.3 0.28752
8 56.063 1.3261 0.26124 506 0.2489
9 72.063 1.2414 0.25822 615 0.30701
10 | 53.063 1.0816 0.2293 335 0.28930
G 28960 | 2.8963 0.26733 13245 | 027341
L EL 17.001 3.3383 0.25443 40565 | 02888
13 100-66-3 108.138 | 0.77488 0.26114 645.6 0.28234
14 7440-37-1 59.948 0.2881 150.86 | 020753
15 55-21-0 | 121137 0.25487 824 0.28571
16 71432 | 78112 0.26666 56205 | 028394
17 108-98-5 | 110177 0.26326 669 0.30798
18 65-85-0 122.121 0.24812 75l 02857
19 100-47-0 103.121 0.26785 699.35 | 030523
20 119-61-9 152.218 ] 0.24833 830 027555
21 100-51-6 105.188 | 059867 0.22849 720.15 | 0.23567
22 539-30-0 | 136.191 0.60017 0.26025 662 0.2632
23 100-53-8 124203 | 070797 0.25082 718 0.32144
24 Bipheny 92-52-4 154208 | 052257 0.25833 T73 0.27026
25 Bromine 7726:95-6 | 130.808 | 21872 0.20527 58415 | 0.3295
26 Bromobenzene 108-86-1 157.008 | 05226 0.26632 670.15 | 02821
a7 Bromoethane T4-96-4 108.963 1.1908 0.25595 303.5 0.28152
28 Bromomethane T4-83-9 94,939 1.6762 0.26141 467 0.28402
29 1.2 Butadiene 590-19-2 54080 | 1187 0.26114 452 0.3065
30 1.3-Butadiene 106-99-0 54080 | 12346 0.27216 435 028707
a1 Butane 106-97-8 58.122 1.0677 0.27188 43512 | 028688
az 1.2-Butanediol 584-03-2 90.121 | 0.81696 0.24755 630 0.24535
33 1,3-Butanediol 107-88-0 90.121 | 0.81856 0.24967 676 022023
34 71-36-3 74122 | 0.08279 0.26830 563.1 0.25488
35 78-02-2 74122 | 0.9682 0.26244 5359 0.26749
36 106-98-9 56106 | 1.0877 0.26454 4183 0.2843
37 . 390-18-1 36106 | 11591 1.27085 4355 025116
38 . 624-64-6 56106 | 11448 0.27154 4986 0.28419
a9 123-86-4 116158 | 0.67794 0.2637 5754 0.29318
40 '104-51-8 134218 | 030812 0.25238 660.5 0.29373
41 mercaptan | 109-79-3 90.187 | 0.80458 0.27463 . 570.1 0.28512
- 42 sec-Butyl nfercaptan 513-53-1 90,187 | 0.89137 0.27365 554 0.2953
43 1-Butme 107-00-6 54.090 | 13400 0.27892 440 0.20661
44 Butyraldehyde 123-72-8 72.106 | 1.0361 0.26731 3372 0:28397
45 Butyric acid 107-92-6 $8.105 0.88443 0.25528 615.7 0.248
46 Butyronitrile 108-74-0 69.105 087533 0.24331 58225 | 0.28586
47 Carbon dioxide 124:38-9° 44010 | 2.768 0.26212 304.21 | 0.2908
. 48 Carbon disulfide 75-15-0 | ' 76.141 1.7968 028748 352 0.3226
© 49 Carbon monoxide 630-08-0 28010 | 2897 0.27532 13292 | 02813
50 Carbon tetrachloride 56-23-5 | 133823 | 080835 0.274 35635 | 0.287
51 Carbon tetrafluoride 75-73:0 88004 | 1855 027884 22751 | 0285M1
52, |'“ Chlorine 7782-50-5 | - 70906 | 223 0.27645 41715 | 02926
ik Chlorobenzene 108-80-7 | 112.557 08711 0.26805 632.35 0.2799
54 '| Chloroethané 75.00-3 | . 64.514 1Ly 0.26019 460.35 | 0.27135
55 Chloraform 67-66-3 | 118.378 | 10841 0.2581 3364 0.2741
56 Chioromethane 74-87-3 50488 | 1817 0.25877 41625 | 02833
57 L-Chloropropane 540-54-5 | 78541 1.087 0.26832 503.13 0.28055
56 2-Chloropropane 75296 | 78541 | 11202 0.27669 489 0.27646
50 1. mC 108-30-4 | 108138 | 0.0061 0.28268 70585 | 02707




4

£01L-Z

\ " - g > “ Jymana, ..w
Jlid Propylbenzene CeHyy 103-65-1 :

: 120,192 0.57233 0.25171 38, :
905 Propylene _ CaHa 113-07-1 42,080 1.4403 a.mmﬂu m..wmwnm. w.wﬂ.m waw uwwqaw _ muwmw wﬁ
ol Propyl formate CH,0, 110-74-7 85.105 0015 0.26134 538 0.28 180.25 11580 | 53800 35012
307 m.vé_y,,_ mercaptan CaH,S 76.161 .| 1003 0.27762 517 0.29781 142,61 12.610 517.00 3.9370
308 w:ﬁ.. mercaptan CaHuS 76,161 10714 0.27214 536.6 0.29481 159.95 12.716 536.60 3.9369
s 1-2-Propylene glycol CyHyO 76,084 10023 0.26106 626 0.20450 21315 | 14363 62600 | 4134)
mm_ mwsoi _ G0, 1 108.005 0.83204 0.25385 683 0.23656 38885 | 10,082 683,00 3.2786
e ilicon tetrafluoride F.Si T783-61- 104,079 1.1945 0.24128 250 0.16693 186.35 15.635 250,00 49507
312 Styrene CsH, 100-42-5 | 104,149 0.7307 0.260 636 0.3009 24254 9.109 636,00 258417
313 Succinic acid _ CH,0, 110-15-6 | 118,088 0.70284 0.22268 806 0.28571 46065 | 10.26] 806.00 31363
314 Sulfur dioxide : 0:5 7446-09-5 64.064 2.106 0.25842 430.75 0.2895 197.67 25.298 430.75 8.1495
wu.q 7 Sulfur hexafluoride _ FaS 2551-62-4 146.055 1.35687 0.2701 318.60 0.2921 223.15 12.631 3158.60 50304
316 Sulfur trioxide 0,5 7446-11-9 80.063 1.4969 0.19013 490.85 0.4359 289.95 24.241 490,85 7.8730
317 Terephthalic acid _ GH,0, 100-21-0 166.151 0.42685 0.181 1113 0.28571 700.15 8.546 1113.00 23583
318 o-Terphenyl CisH,, 84-15-1 230.304 0.3448 0.25116 857 0.29268 320.35 4553 857.00 13728
319 o-Terphenyl [use Eq. (2)] CisH iy 84-15-1 230,304 5.7136 =0.003474 288.15 4713 313.19 4.6256
320 Tetradecane Cills 629-59-4 198,388 0.27248 0.24007 693 0.28571 279.01 3889 693.00 1.1350
321 Tetrahydrofuran 2 HO 109-99-9 72.106 12543 | 0.28084 540.15 0.2912 164.65 13.998 540.15 4.4662
322 g __..w.u,.h..ﬂi_iuw.ma:mﬁ: thalene _ Cullyy 119-64-2 132.202 067717 027772 720 0.2878 738 7638 720.00 2.43583
323 Tetrahydroth iophene _ CyH,S 110-01-0 88.171 1.1628 0.28954 631.95 0.28674 176.99 12.408 631.95 4.0160
umm _ 2.2.3.3-Tetrameth yvibutane CeHys 594-82-1 114.209 0.558954 0.27201 568 0.27341 373.06 5.724 568.00 2.1686
325 | Thiophene C.H,S 110-02-1 84.140 12874 028194 579.35 0.30781 23494 | 13430 57935 | 4.5662
326 Toluene C:H; 108-88-3 92,138 0.8792 0.27136 591.75 0.29241 178,18 10.487 591.75 3.2400
327 1.1.2-Trichloroethane C,H,Cl, 79-00-3 133.404 0.9062 0.25475 602 0.31 236.50 11.478 602.00 33572
328 Tridecane CysHix 629-30-5 184.361 0.29934 02433 675 0.28571 7.76 4.182 675.00 1.2300
329 Tricthyl amine CeH N 121-44-8 101,190 0.7035 0.27386 33515 02872 158.45 8.284 535.15 2.3688
330 Trimethyl amine CiHoN 75-50-3 58.110 1.0116 0.25683 43325 0.2696 156.08 13.144 433.25 3.9388
331 1,2,3-Trimethylbenzene CoH,, 526-73-8 120.192 0.6531 0.27002 664.5 0.26268 24315 7.728 664.50 24187
332 1,2,.4-Trimethylbenzene CsHe 95-63-6 120,192 0.60394 0.25956 649.1 0.27713 229.33 7.689 649.10 2.3268
333 2.2 4-Trimethylpentane CyH 540-84-1 114,229 0.59059 0.27424 543.8 0.2847 165.78 6.915 543.80 2.1538
334 2,3.3-Trimethylpentane CiHyy 560-21-4 114.229 0.6028 0.27446 573.5 0.2741 17222 7.083 573.50 2.1963
335 1,35-TrinitroBenzene CaH3N;0, 99-35-4 213.105 - 0.48195 0.23093 546 0.28571 398.40 7.083 846.00 2.0870
336 2.4,6-Trinitrotpluene C;H;N;0, 118-96-7 227.131 0,37378 0.21379 828 0.29505 354.00 6.432 828.00 1.7484
337 Undecane CuHy 1120-21-4 156.308 0.36703 0.24876 639 0.28571 4737 4.845 639.00 L4750
338 1-Undecanol Cy HyO 112-42.5 172.308 0.33113 0.23676 703.8 0.2762 288.45 4.859 T03.90 1.3986
339 Vinyl acetate ; CHz0, 108-05-4 56.089 0.9591 0.2593 319,13 0.27448 180.35 12.287 519.13 3.6088
340 Vinyl acetylene i CH, 689-97-4 52.075" 1.2703 0.26041 454 0.297 173.15 15.664 434.00 4.5781
341 Vinyl chloride { CyH,Cl 75-01-4 62.498 1.5115 0.2707 432 02716 119.36 18.481 432.00 5.3837
342 Vinyl trichlorosilane CyH,ClSi 75-94-5 161.490 0.59505 0.24314 543.15 0.24856 178.35 8.824 543.15 24511
344 Water [use Eq. (2)] H,0 7732-18-5 15.015 | -13.851 0.64038 ~0.00191 1.8211E-06 | 273.16 55.497 353.15 | 540012
345 m-Xylene ol 108-38-3 106.165 0.68902 0.26086 617 027479 .| 29530 8.648 617.00 26413
346 0-Xylene CyHyy 93-47-6 106.165 0.69962 0.26143 630.3 0.27365 247 98 8.623 630.30 2.6761
347 p-Xylene | Callyg 106-42-3 106.165 |. 067752 0.25887 616.2 0.27596 286.41 8.161 616.20 26172

Except for o-terphenyl and water, liquid m_n.ﬁ.nw P s calculated by
g p= QM\DN__ + (=Tt z

iﬁ«nvw?g_&:._uiu.w:.n, .m._.m.__u:.a_:ﬁ:om:«:e&msn pressure for prossures greater than 1 atm and equal to 1 atm when the vapor pressure is less than 1 atm.
Equation (2), used for the limited temperature ranges as E&ﬁﬁ o-terphenyl and water, is

p=C1 +C2T + C3T* + C4T*
For water over the entire temperature range of 273.16 to 647,096 K, use
nluq.mmm.vmm.%lcu‘%fw_ub@nl_.:..uad! 5
where 1= 1 — 17647.096.
All substances are listed by chemical family in Table 2-6 and ula in Table 2-7,
Values in this table were taken from the Design Institute for Properties (DIPPR) of the American Institute of Chemical
of AICHE and of the DIPPR Evaluated Prosess Design Data Steering Commmittee. Thoir source should be cited as R.L.

8. B Danner, DIPPR® Data Compilation of Pure Chemical Properties, Des] Institute for Physical Properties, AICKE, Now York
The number of digits provided for values at T, and q.isﬁa_.an..sa ?%@:&ii&g and formutting; these do ot repy
culations from the standard thermophysical property formulations within u fized format, . .
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