8.7

8,47  Asphalt at 120 °F, considered to be a
Newtonian fluid with a viscosity 80,000 times that
of water and a specific gravity of 1.09, flows through
a pipe of diameter 2.0 in. If the pressure gradient
is 1.6 psi/ft determine the flowrate assuming the
pipe is (a) horizontal; (b) vertical with flow up.
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If the flow is laminar, then Q= .”(AP &2 sine) .
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a) For horizental flow, 6=0

hvs, from Eq.(l)
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b) For vertical f/aw up, =90

Thus, from Eq.l)
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Note: We must check to ) S6e if our qmmp;‘/m of laminar Flow is correct.
Since V= % SR RIONE 0.2/5 §— il Ffollows that

F(2)*
2
Re= &2 = "””"Wﬁ!-g)(”f")(ﬁ W _ 0.0814<2100
0931 1%

The flow is laminar.
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