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Physical constants of liquids

same decade for the whole column

Physical constants of liquids

Deemsity Yolums g, heat QOOC-100°C) Thermal Condustivity Mehing
kgldm?® Coel- 5%
_ Lf:..':}] 'Eﬁ:p':::; et ::Iujﬁ:r il e -
Acstone .., ..o 09D | LA3x1007| 207 0.52 0.180 43110 | — 96
Aniline ..., | Lo30 0.83 2.05 0.4% 0.17 4.1 - &
Benzene, Benzol ... .. 0.381 115 .71 0.41 0,139 133 + 55
Broming.............| 314 | 112 0,46 0.11 - - - 7
Chioroform . .........| 149% | 137 0.96 0.23 0121 289 - &4
Carbon disulfide......| 1261 | 1.22 106 024 0.143 342 -112
Carbon tetrachloride .. | 1996 | 1,22 084 0.20 oa0 | 25 -
Ethyl acetate ., .......| 0.900 135 2m 048 0.15 36 - B4
Ethyl alcohol . ..... .. 0791 L.1o 243 i 58 0.181 4.33 —1s
Ethyl ether. . ........ 0.716 162 230 0.55 0.13% 130 — 116
Glycerod, ............| 1270 0.505 2.43 0.58 0285 681 + 18
£ P L1146 - 243 0.54 — - -7
Mercury.............| 135§ 0181 0.147 0.035 | 105 250 - 39
Methyl aleohol .......| 0793 1.20 145 0,58 0.21 50 - 98
Nitrobenzene.........| 1210 0.83 147 0.35 0163 3.50 + 57
Oliveoil.............| 0815 0,72 1.67 0,40 0.167 4.0 =
Ricinus oil...........[ 0.96] 0.69 180 0.43 0.184 44 =
Sulfuric acid _........| 1.85 0.56 1.38 0.33 - - -
Terpenting . ..........| 085 ] 1.76 0.42 0.15 1.6 - 10
Toluene .............| 890 109 .12 0.41 0,15 16 — 95
Trichloroethylene, ... | 1450 1.19 0.96 0.23 - - — B
Water...............| 0999 0.18 4.18 0999 0,560 134 0
Kylol imeta-) ........[ D370 0.9 1.67 040 - - -5

General comments on the tables pp. 48-53

After the decision of 10 mentioned on p. [AL the 51 units are likely to be used by all physiciats afler some
transation time. This has already happened in many texts from the US. Eurcpe, and the Soviel Union {(offcally
since 1963), In some of the countrics, they have been recommended officially.

However, in 1ables like these it is alop necessary to use two other representations. Ome s the cgs system of units,
the ather those used by mechanical technologists. As stated on p. 46 and elsewhere, reductions between 51 and
cgs units are simple, e.p. | wim Ca=1xWF erg/10% cm"C = 1F ergiem”C. The cal units which belong neither to the
81 nor the cgs system have been refained here and given m parallel columms,  *

For mechanical techrologists, the force and pressure wnits are particularly useful, and it is doubtful whether the
81 units will replace the pound and inch systems in practice. In any case, these unils will inevitably be used together
for a long time. We have taken this into accouni by giving both sorts of unils, of all softs of units when the con-
version factlors at the bottom of the pages are taken into account, For those guantities which are closest to mechan-
ieal practice, such as tensile strength. the units are mainly given in the pound force systern. Further, the thermal
unit B and related quantities have been used when approprite

A few compound units are worth special attention :

Thermal conductiviry

The 51 unit is wim“C, It is transformed into othes units by the relations | w/m C=10-% kw hrim hr “C =860 »10-3
kecallm hr “C =0.860 keal/m hr “C. Forther 1 w/m"C=6.939 British termal anit per square foot per hour for a tem-
perature gradient of 1°F per inch, or expressed dimensionally, =6.93% Buu in/f* hr °F.

Coefficients of heat radiation, or heat transfer al surfaces, are given maost commonly

52

Baeffmion’ | Bod- e oo Sufsee | Diiehectr, E Refr,
m.g 1"“‘."“’.“' LEnsan ‘constaet index Formala
i ool p:cmt i aallg oEntiprise dyeejem A Na [
9% | 233 -— 08 | 1206 0,337 233 1.8 | 1389 | {C H,)- CO
& | 21 184 435 | 104 4.6 43 70 | LSBE | O, H,-NH,
127 | 0.4 a0 Wi W 0.673 m 23 | 1501 | Cu.H,
68 | 16.2 4 1850 | 43 1.02 &4 32 | 1861 | Brg
— — &1 255 | 6l .58 27 £5 | lL446 | CHCI,
= i a6 5 &4 0.3% 32 - 1628 | T35,
18 42 77 193 | 46 1.01 6 22 1463 | CCl,
07 | 256 77 368 | B8 0424 3 6.1 1.372 | CH, COO -, Hy
W2 | 243 w841 | 200 1.25 po) 26 1360 | C,Hy OH
13 | 27 15 37| 90 0.238 17 413 1353 | (G H) O
176 | 42 250 — — 1500 63 56 1473 | ©y Hy (OH)y
01 | 48 197 w00 | 191 - 4% 41 1.427 | {CH, OH),
el 28| 357 m| 7 i.57 500 — — | Hg
9 | 12 65 | 1109 | 265 0,60 13 12 1.3%1 | C H,OH
92 |22 210 || o — 3 36 1.553 | C, H, MO,
F == *rT] FECa ety | ) = 11 - Ohive il
— — o oo — | =5000 = 46 | 148 Ricinus oil
- - 326 511 | 122 % - - — H, 50,
— — 180 Hi| M 1.5 — 23 | 1485 | CyHu
n |17 11 356 | S 0.6 L] 24 | 1496 | C,H,r CH,
- - &7 139 | A&7 1.2 a1 — 1481 | T3 H Cly
333 | 795 | 4100 | 2260 | 539 1.0 73 81 1,333 | HO
18 | 2% 139 339 | A1 0.69 L] | 24 { 1500 | O, H, (CH,Y,

in the 51 system by wim®C =560 kcal/m® hr “C.

in the Biu-inch system, hy Bu/ft* hr °F. Reduction, 1 Bouift* hr “F =5.677 wim® “C=4.882 keal/m® hr “C.
Inversely. 1 wim® “C=0.1761 Bue/fi* br °F,
Vizeosity or Coe_xﬁcr'm: of Tnternal Friction, symbol 5.

The most cominen uiil, he ceatipose, & used i the tables. It is related to the rarely wsed 51 unit by 10° centi-
poise = newlon sec/m?,

Conversion factors: 1 centipoise=10-* poise (cgs units)=10-* dype seclcm®
| centipoise = 103 = 102 kgl secim®.
1 centipoise = 2084 = 102 [bf sec/Nt* = 1450 = 107 [bf sec/in®

Viscosity units defined by special measurement methods, such as degree Engler (German), are to be avoided.
Kinematic Viscosity, symbol v=glp.

Being the ratio of viscosity to density, this unit is independent of the units of foree and mass. It has the dimension
kengih square over time.

The 51, and metric system, unit, is 1 m®sec. { =10 cm?/sec).

The cgs wnit is called | stoke=1 poise cm/gram =1 cm®/sec.

The inch unit s 1 in¥sec=>6.451 cm®sec=6.45] stoke,
Surfince Tension

The cgs unit is most used, 1 dynejom, and = given in the table here.

The 51 unit is 1 newton/m=10* dynefcm,

Other units, with their conversion factors, are

1 milligramf/mm ; I dyme/cm =0, 1020 mgmm,
| milligramflinch; | dyne/em = 2.590]1 mgfjin, 53




