SET 2

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

THIRD SEMESTER B.TECH DEGREE EXAMINATION, DECEMBER 2018
Course Code: CE203

Course Name: FLUID MECHANICS -1

Max. Marks: 100

Scheme of evaluation

PART A

Duration: 3 Hours

a)Definition of gauge pressure, vacuum pressure and absolute pressure - 1 mark each

chart -2 marks
Total -5 marks

b) Figure- 1 mark
Yoi = 0.9 x 9810 = 8829 N/m’ - 0.5 mark
pressure at interface = 8829 x 0.9 = 7946 N/m’
- 1 mark
pressure at bottom = 7946 + 9810 x 0.6
= 7946 + 5886 = 13832 N/m’
- 1 mark

x 7946 x 0.9 x 1.5=5364 N - 1 mark

1
Flz:

acting at g x 0.9 = 0.6 m below the surface. - 1 mark

0.9

0.6

Oil

water

F,=7946 x 0.6 x 1.5=7152 N acting at 0.9 + ? = 1.2 m below the surface. - 1 mark

F;= é x 5886 x 0.6 x 1.5 =2649 N acting at 0.9 + g x 0.6 = 1.3 m below the surface - 1 mark

Total force =F, + F, + F; = 15165 N- 1 mark
5364 x 0.6+ 7152 x 124 264% x 1.3

Centre of pressure = —
15165

vertical passing through the centre of gravity of the side. — 1.5 marks

Total -10 marks

a) Figure - 1 mark

H=O.15m,d=0.3m,A=E x d

wW=U

09 % v, A xH=1.03 xv, %A xh-1mark

~h= 0.131m - 0.5 mark

B

ra | =

0.0655 m — 0.5 mark
0G= ¥ =0.075 m - 0.5 mark
BG= 0G— OB = 0.0095 m— 0.5 mark

= 1.005m below the free surface and on the

G

oB

Free surface



4,

M= L 1 mark
-
= d¥....... 1 mark
= E d?h....... 1 mark
BM = 2= 0.0429 - Imark
16h

As BM > BG the cylinder will be floating in stable equilibrium - 1 mark
Total — 9 marks

b) Derivation of continuity equation for one dimensional flow with figure — 6 marks

a) Forced vortex flow with example — 2 marks
free vortex flow with example — 2 marks
Total — 4 marks

b)ax=%+u%{+VZ—;:2t+(t2+3Y)XO+(4t+5X)X3=14t+15X—2 marks

ayzg—ku ?—Fv ?=4+(t2+3y)x5+(4t+5x)x0=4+5t2+15y—2 marks
x v

At point (5,3) at time t = 2 units a, = 103 — | mark & a, = 69 — 1 mark

a= \Il a,” +a,” = 123.98 units — 1 mark

Total — 7 marks

¢) (1) rotational flow and irrotational flow - 2 marks
(i1) streamline and path-line - 2 marks
Total — 4 marks

PART B

a) Figure - 1 mark
Q = A1V1 = Asz- 1 mark
A =2x06

A, =§X 0.3°

V,=31m/s & V,=12.4 m/s - 1 mark
p1 = 171.675 kKN/m’
Applying Bernoulli’s equation between inlet and outlet

pr, Vi5_pa | VS
=+ = ==+—=-1mark
¥ =E ¥ =E

substituting and solving, p, = 99.572 kN/m”

Applying momentum equation in x direction,

PiA] — p2A; cos 60° - Ry = pQ(V, cos 60° - V) - 1 mark
substituting and solving, R, = 42.305 kN- 2 marks
Applying momentum equation in x direction,

Ry — prA; sin 60" = pQ(V, sin 60" ) - 1 mark
substituting and solving, R, = 15.502 kN - 2 marks



6.

S _ 5
R= JRK' +R," =45.065 kN - 1 mark

=20.12° - 1 mark
42.305

Total — 12 marks

b) Definition - 2 marks, equation - 1 mark - Total —3 marks
(a) Q= 1.84 (L — 0.1nH, )(H, ** —h,*®) — 1 mark
L=40-11x0.6=33.4 m— 1 mark

=2 =0.2039 m - 1 mark

-

H;=12+0.2039=1.4039m
n=12x2=24 -1 mark
Substitution -2 marks
Q=186.78 m’/s — 1 mark
Total — 7 marks

(b) Large orifice QO = %Cdb1/2g(H23/2 _H13/z) (1 Mark)

H,=1.22+0.61=1.83 m (1 Mark); H;=0.61 m (1 Mark)
0=3.241 m*/s (1 Mark)
Considering as small orifice

0 =C,a2gH (1 Mark)
H=0.61+(1.22/2)=1.22 m (1 Mark)
Q=3.276 m’/s (1 Mark)

% Error=1.08 (1 Mark)

Total — 8 marks

(a) Figure - 1 mark

h=x(5—:—1)=3mofoil—2marks

Q=CiA A, v 2gh

g

- 2 marks

IA-_Z -A.°

m

Ar=7 X 0.32=0.0707 m*
A, = f x 0.10% = 0.00785 m>
Q =0.059 m?/s - 2 marks

h=(%+ 21)— (p—:+ Z, ]=3m—1mark
(%—p—:)— (z,— 7z )=3m

Z: —23=04m

p1—p>=28.351 kKN/m’ - 2 marks
Total — 10 marks




(b) definition of three coefficients — Imark each and relation — 2 marks
Total — 5 marks

PART C
7. (a) Derivation of Hagen —Poiseulle equation with figure — 10 marks

™

(b) Ay =3 x 0.12=0.00785 m’
A2=§ % 0.22=0. 0314 m’
Q=0.15ms
Vi= L =19.1 mis - 1 mark

Vo= 2 =477 m/s - 1 mark
A

{‘i,?.—‘i,’.. z
hL: _.-.—-.}: 10,5m-2mal‘kS
2g
R T ., Vo*
By g = B2+ 2= 4 2.+ hy - | marks
¥y I Yy Zg -
VAR /)

p1-p2=67.7 kN/m? -1 marks
Total — 6 marks

(c) Definition of Hydraulic Grade Line and Total Energy Line — 2 marks each.
Total — 4 marks

8. (@)8%=[(1-)dy -1 mark
dn= % - 1 mark
wheny= 0,n=0andwheny= §,n=1 -1 mark
o* = Eful{:l - %1] + % n%)dn - 1 mark
o* = 36 - 2 marks

53. w

0=J,-(1 —dy - 1 mark
0= Sfﬂl{g n— %113}{:]_ —%n + % n¥)dn -1 mark
0=-23§ -2 marks
280
Total — 10 marks

(b) friction drag - 2 marks, pressure drag - 2 marks
Total — 4 marks

(¢) Four factors affecting the boundary layer thickness - 6 marks

9. (a) Figure -2 Marks
Case I Single Pipe



2

72 = SV (1 Mark)
2gD

V=0/A

0=0.2126 m/sec (1 Mark)
Case 2 Including parallel pipes

L 72 m
2

//{

I

hyp=hys
from which, Q2=Q3 (1 Mark)
Also, Q1=0,+Q; (1 Mark)

3

2 2
72 = leg + fszg (2 Mark)
g g

Substituting and solving
0,=0.268 m’/s (1 Mark)
Increase in discharge =0.056 m*/sec (1 Mark)

Total — 10 marks
(b) to=—E—R - 1 mark
fAx2

1-pz @ 1—p2
hf:u’__ij:u:hfy -2 marks
¥ ax L

T7,=20x 0.85x 9810 x

0.15
2500 x 2

=5N/m* -1 mark

1=1,5=5x22=333N/m’* -1 mark
B 0.15

32uVL
he= : =
yD*®

V=0.75m/s -2 marks
R.=2E=765 -1 mark
n

f=52-0084 -1 mark

Rg

Total — 10 marks

- 1 mark






