Problem 1.79

From Table A.3, the density of glycerin at standard conditions is about 1260 kg/m®. At a very
high pressure of 8000 Ib/in?, its density increases to approximately 1275 kg/m®. Use this data to
estimate the speed of sound of glycerin, in ft/s.

Table A.3 Properties of Common
Liquids at 1 atm and 20°C {68°F)

Bulk modulus Viscosity
Liquid pkgm’  p kglim-s)  Y,Nm* p, Nm? K, Nim? parameter CF

Ammonia 608 220E—4 213E-2 9.10E+5 1.B2E49 1.05
Benzene 881 651E—4 288E-2 LO1E+4 1ATE+5 4.34
Carbon tetrachloride 1590 9.6TE—4 270E-2 1L20E+4 L.32E+9 445
Ethanol 789 120E-3 228E-2 57 E+3 1.OSE+5 572
Ethylene glycol 1117 214E-2 484E-2 1.2 E+1 J05E4D 1.7
Freon 12 1327 262E—4 — — TO5E4E 1.76
Gasoline 680 2092E—4 216 E-2 551E+4 1.3 E4+9 3.68
Glycerin 1260 1.49 633E-2 14 E-2  435E+9 28.0
Kerosene 804 1.92E-3 28 E-2 3I11E+3 141 E+5 3.56
Mercury 13,550 1.56E-3 484E-1 1.1 E-3  285E+10 1.07
Methanol 791 S598E—4 225E-2 134E+4 1.03 E4+9 4.63
SAE 10W oil B0 LME-1* 36 E-2 — 1.31 E4+9 15.7
SAE 10W30 oil 876 LTE-1* — — — 14.0
SAE 30W oil 891 29E-1* 35 E-2 — L3S E+9 18.3
SAE 50W oil 002 86E-1* — — — 20.2
Water 098  1.ODE-3 T28E-2 234E+3  219E4+9 Table A.1
Seawater (30%.) 1025 1OTE-3 T28E-2 234E4+3  233E49 1.28

*In contact with air.
FThe viscosity—temperature vanation of these liquids may be ftted to the empircal expression
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with accuracy of =6 percent in the range 0 = T = [00°C,

1Representative values. The SAE wil classifications allow a viscosity variation of up to =50 percent, especially at lower

temperati s,

Copyright © McGraw-Hill Education. This is proprietary material solely for authorized instructor use. Not
authorized for sale or distribution in any manner. This document may not be copied, scanned, duplicated,
forwarded, distributed, or posted on a website, in whole or part.



