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| L]' 6 The density of oxvgen contained ina tank is 2.0 kg/m’
when the lemperature is 25 *C. Determine the gage pressure of
the gas if the atmospheric pressure is 97 kPa.

(2.0 ;"f.% ) (251.4 ;;T—K} [fzf’frm)!f]
/55 BB (abs)
P lpge)= By, - b, = /EAR-114R = TTRR

pL=pPRT

]

163

|-63  Forair at standard atmospheric pressure
tne values of the constants that appear in the
Sutherland equation (Eg. 1.10) are C = 1.458 x
10°% ke/{m-s-K' %) and § = 110.4 K., Use these
values to predict the viscosity of air at 10 °C and
90 *C and compare with values givenin Table B.4
in Appendix B.
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From lable B 4% J/“= .76 )cm'f_:‘ﬁ_i

For T'= 90°C = 90°C + 27305 = 3L3.15K,
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From Table B.4, /u = a1y x07°
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Hﬁ Two flat plates »re ariented paralle] above & fxed lower plate
as shown in Fig, P16 e top place, locaed a disance b above
e fined plate, is puided slong with spead V. The elher thin plate
is tocated & distance ob, where G < ¢ <, above the fixed plats,
This plate moves with speed V. which is dewrmined by tha vig-
cous shear forces imposed on B by e Ouids on s 0p and boi-
Lom. The Muid én the top is twice a3 viscous as that on the bot-
wom. Plat the ratio V'V a5 & functbon of ¢ for 0 < ¢ < L

must be equal,
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Hence, from Eqn. (1),
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For constant speed, V| of the middle Jp-"'afel the net force
on the plate is 0. Hence, Fﬁp =

Thus, the shear siress on the fop and bottom of the plafe
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172 a B-m-dizmeter shaft i polled through
& cylindrical bearing a8 shown in Fig. P1, 7.2 The
lubricant that fills the 0.3-mm gap berween, the
shaft and bearing is an oil having 2 kinematic
viscosity of 8.0 X 107" m s and a specific gravity
of 0.91. Determine the foree P required to pull
the shaft ar a velocity of 3 m/s. Assume the ve-
bocity distribution in the gap is linear.
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V = vh®<in20" lwhere vy=pdg (specific weight)
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For the above equation, the values for the physical properties of glycerin
(y=12440 N/m3 and p=0.62 Pa*s) were taken from a handbook different

than the Fluid Mechanics 7th ed book that we are following.

Measurements of viscosity can be made using different types of viscometers,
which causes slight disagreements in the reported values.

Please note:

1. Density p=1259.18 kg/m3 still needs to be multiplied with g, in order to yield
specific weight y!

2. Following the Fluid Mechanics book, you will find

(Table 1.3) y=12400 N/m3 and p=1.5 Pa"s, which gives the result V=0.08 m/s .
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