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Paper 1 of 2 — MEE 315 Fluid Mechanics II

Level 300 ¢ First Semester ¢ PastQuestion

PPDERAL UNIVERSITY OF PE RSOLEUAE RESOURCES. EEFT RUN
COLLEGE OF TECHNOLOGY & ENGINEFRING

DEPARTMENT OF MECHANICAL PNGINFERING

First Semester Examination 2024 20.

§ Fluid Mechanies |

Course & Title > MEE 34
Line Alfowed: 2 Hours

Instruction: Answer four (4) questions.

1. Given that, U = dax(e = 3°) V = day(an’ = v7), e amine whether these velocity components
represent a

physically possible two-dimensional flow, if so whether the flow 1s rotational or trretational.

b. With the aid of a simple sketch show a two-dimensional flow.

+2 Water flows from A to D and E through the series puis shown in below. Given the pipe
diameters. velocities

and How rates below, solve for Q). v;. Qs. ds. Qs, Qy. and ‘5
vV Ve vow

QO, 7203

1.8m s7"

Q-?

B=7

dy = Sm

d,= 30mm

b. In practice. there will always be slight variations of velocity and pressure, hence, state four
possible types

of flow,

3. Air flows between two parallel plates 80 mm apart. The following velocities were determined by
direct

measurement.
[ ‘Distance from one piate (n (mm) io 10 [20 [30 [40 [50 [60 | 70 | 80
Velocity (mvs) : | 023 28 (31322922140

Plot the velocity distribution curve and calculate the mean velocity.
b. Explain cavitation.

4. A veniure-meter having an inlet diameter of 75 mm and a throat diameter of 25 mm is used for
measuring

the rate of flow of air through a pipe. Mercury U-tube gauges register pressures at the inlet and
throat
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equiv alent-to 250 mm and 150 mm of mercury, respectively. Determine the volume of air flowing
through

the pipe per unit time in cubic metres per second. Assume adiabatic conditions (y = 1.3). The
density of air

at the inlet is 1.5 5 kgm" * and the barometric pressure is 760mm of mercury. Take: Density of
mercury 13.600

kam"” = 10 Kym?

© Siste Hye facers that influence transition from laminar to turbulent boundary layer and at what
Reynolds

Number does it occur. i

5. In the ideal flow around a half-body, the free stream velocity is 0.5 nv/s and the strength of the
source is 2.0 m’'s

Determine the fluid velocity and its direction at a point. r=!.0.1m and @ = 120°.
bh. What is vorticity and state three examples of application of vortex flow.

&. What are Turbomachines? Make a brief classification of Positive-Displacement Pumps (PDPs)
designs.

b. What is Fanno flow. and what is supersonic flow.
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Paper 2 of 2 — MEE 315 Fluid Mechanics 1l 2025

Level 300 ¢ First Semester ¢ PastQuestion

FEDERAL UNIVERS

COLLEGE OF

DEPARTME}

First Semestet

Course & Title: MEE 315 Fluid ‘Mechanics
Time AHowed: 2 Hours

Instruction: Answer four (4) questions.

5
1. Given that, U = -4ax(x” = 3y’), V= 4ay(3x’ ~

physically possible two-dimensional flow, if so w

* 2. Water flows from A to D and E through the series pipeline
and flow rates below, solve for Q Yb Q, da, Qs Q, and Xy

"Oi =206

O=? Gyn Bo ante

@, =SOmmB =c

es Pe wenidamimtrapesinde

Q='h =?

Bge?

d,=30mm

measurement.

f Distance from one plate (mm) 0 [10 [20-130 [40 [50 ]1@0O~ bo
| Velocity (m’s) 0 23, | 28 |31 {32 | 29. eae)

Piot the velocity distribution curve and calculate the mean velocity.
b. Explain cavitation,

4. A veniure-meter having an inlet diameter of 75 mm and a throat diameter ; :
the rate of flow of air through a pipe. Mercury U-tube gauges register _ pressures tie :
‘equivalent 10 250 mm and 150 mm of mercury, respectively. Determing thee 2 .

the pipe per unit time in cubic metres per second. Assume adiabatic conditions (y = 1.3} The
density of ar

a tye fetes ig] Shen’ * and the barometric pressure is gum pear g Fake: Density of mercury 13,600
kgnv?, ge 10 Kgin'®

bb. Sue five factors that fluence uansition from Laminar to turbulent boundary layer and-at what
Reynolds

‘number does #1 oecur. i

5. In the ideal flow around » halfbody, the free susan eelocsty 6 04 is datdl the stecnighls of the
spurte in 26 00 a

Deering the fluid yelouin and is direction at a poan, co Gin ad de doe
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b, What is vorticny and state threw examples of appheavon of vertex flow!
6, What are Turbomachines? Make a briet classificanaa of Positive: Displaoemnent Pucnpa (PDPs)
designs. *

» What js Fann flow, and whal ts sapersunic Now

td:3a}

Zi X sy

Yay: WEE Ft4 Peeks BAA anes
image Phsacee

ferivertiow Among done fy sper ota,

2 et ft! Bet a4, ¥ Syed % nae ae Peg eae ft rinert Spray 4
Pence tay lien Dew fee me hotter the Pot oan

& Booth the gat ed e adept shat who 2 Feee yhemenar onal free

ae Howe Them Jan PS gt PF Ssrnagts the aerire pigietine vhuode ot Belo Saree Ce pare flatter.
vithoniteee
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ee TS ree
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soa

Tosa icant

cng

4, = min

ie dn peacnde. there wail aiways be sheht variations of velocity and pressure. hence, state four
possible hopes

a8 Flow:
a Sons heen ten penta plates $0 mm apart. The following velocities were determuned by direct

PARR

5 Fae Fe Soe pe Coa To | i0 [20 [30 [40 [50 [06 [7% Tw

A riccm cod fo [23 [28 [31 (32 [29 }22 114 16 |

Piet the velocity destrthution éwrve and calculate the mean velocity.

€ A vesure-merer having an inlet diameter of 75 mm and a throat diameter of 25 mm is used for
measuring

‘the rate of flow of air through a pipe. Mercury U-tube gauges register pressures at the inlet and
throat

‘quran te 2M} mm and 150 mm of mercury, respectively. Determine the volume of air flowing
through
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the pipe per until time in cubic metres per second. Assume adiabatic conditions (y = 1.3). The
density of air

ia the inlet is 1.5 kgm"? and the baromettic pressure is 760mm of mercury. Take: Density of
mercury [3,600

= oe Banas:
-0 mand @ = 120°,

Ositive-Displacement Pumps (PDPs) designs. :
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