Chegg®Study TEXTBOOK SOLUTIONS ~ EXPERT Q&A  PRACTICE"™ Search B v

" — . uction to mechanical engineering / 4th edition / chapter 6 /
— Chapter 6, Problem 21P [ || Bookmark Show all steps: ( JEID =7

An Introduction to Mechanical Engineering | (4th Edition)

Post a question

Answers from our experts for your tough
homework questions

Problem
Enter question

Using the volcanic flow model and flow parameters from Problem P6.20, prepare two charts.

(a) On one chart, plot the flow velocity in mph as a function of the slope, varying the slope from Continue to pOSt
08 to 908.

Continue to edit and attach image(s).
(b) On the other chart, plot the flow velocity in mph as a function of the flow thickness, varying

the thickness from 0 to 300 cm.

(c) Discuss and compare the influence of the slope and the thickness on the flow velocity.
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Reference: Problem P6.20

At any time, approximately 20 volcanoes are actively erupting on the Earth, and 50-70 volcanoes

erupt each year. Over the past 100 years, an average of 850 people have died each year from
volcano eruptions. As scientists and engineers study the mechanics of lava flow, accurately

predicting the flow rate (velocity) of the lava is critical to saving lives after an eruption. Jeffrey’s

by Chegg
equation captures the relationship between flow rate and viscosity as: An Steel Engineering
Introduction... Structures Mechanics
P ;3272 sinfe) 4th Edition 5th Edition 7th Edition
3 View all solutions

where ?? is the density of the lava, g is gravity, t is the flow thickness, ?? is the slope, and ?? is
the lava viscosity. Typical values for the viscosity and density of lava are 4.5 x 103 kg/(m ? s) and
2.5 glcm3, respectively. Find the velocity of the flow in Figure P6.20 in cm/s and mph
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Step-by-step solution

Step1of 7 #~

(a) Calculate the Flow veloctty of lava for a slope ofar =0°,

PRgxt xsin o

3u
Here, the density oflava s p. the thickness & 7, the viscostty of the lava & .

Substitute 2.5 g,l'ru:ﬂ:l3 for p:QBlc:m,a'rsl for g.30cm fortand4.5%10° kg/m-=for 4 and
0% fora,

V=

em’ 1000 g
3::{4.5:»::1(13 kg  lm J

ms 100 cm

[2_5 g, lke J:{QEI 3 %(28 cm)’ xsin 0°
5
F =

=0 cm/'s
em 621x107° mile 3600 s
=10 oy %
g 1cm l1h
=0 mph

Therefore, the veloctty of the lava atslope 0° & |0 mph

Comment
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Similarly, flow velocity & calculated for different slopes rangmg from 0° to 90° with
interval of 10°. The obtaimed flow velocities are shown m the below table for respectve

slope.
Slope Flow
velocty
(m's)
0 0
10 0.0553
20 0.109
30 0.159
40 0.204
50 0.244
60 0.275
70 0.298
80 0.313
90 0318
Comment
Step 3 of 7 #~

The data from the above table = plotted for flow velocty with slope as a finction The
obtamed plot 1 as shown m the below figure.
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(b) Calculate the Flow wveloctty of lava for a thickness of 30 cm and slope of10°

pRgxt xsin @
3u
Here. the densty oflava = p. the thickness = ¢, the viscosty of the Iava s .

Substitute 2.5g/cm’ for p,981cm/s” for g, 30 cmforfand 4.5x10° kg/m-sfor u. and
10° for &,

V=

I 5

3}{4_5}:]{]3 kg . 1lm J

ms 100 cm

{2.5 g ke ];{931 ST x(30 em)’ xsin10°
. C Og

=284 cm/s
_ﬁ -
_o a4 cmxﬁ_il}::lﬂ mﬂe}{}ﬁﬂﬂs
5 1l cm 1h
=0.0635 mph

Therefore, the velocty of the lava at slopel0® & |0.0635 mph

Comment
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smmilarly, flow velocty 15 calculated for different thickness of lava rangmg from 0 to 300
cm with mterval of 30 cm The obtamed flow velochies are shown m the below table for

respective  thickness.

Thickness Flow
(cm) wvelocty
(m's)
0 0
30 0.0635
60 0.254
o0 0.571
120 1.016
150 1.587
180 2286
210 3.11
240 4.064
270 5.143
300 6.35
Comment
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The data from the above table = plotted for flow wvelocty with thickness of lava as a
finction The obtamed plot 5 as shown m the below figure.
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Comment
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(c) From the above two fipures, we observe that the rate of mcrease m flow velocty with
varation of thickness will be very hisher than the vanation of slope.

Comment
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Recommended solutions for you in Chapter 6

Chapter 6, Problem 15P

The average velocity of blood flowing in a certain 4-
mm-diameter artery in the human body is 0.28 m/s.
Calculate the Reynolds number and determine
whether the flow is laminar or turbulent. The
viscosity and density of blood are approximately 4...

See solution
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