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QUESTION 1
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1.3
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e Hydraulic mean depth is the cross-sectional area of a structure divided by
its wetted perimeter.

e Hydraulic gradient is the distance between two or more different water

levels (hr) OR the ratio of the frictional head of a structure to its length. (2)
ViA1= V2A2 Q1 = ViA1
4 x (90)% = V2 x (150)2 v OR =4 x g (0,09)2
V2 = 1,44 m/sv = 0,0254 m¥/sv’
Since Q1= Q2

_ 0,0254x4

Vo = 7 x (0,15)2
=1,44 m/sv (3)

A=5x15=75m%
P=2(15)+5=8mv

_75 _
m=-= = 0,938 mv’ (3)
h = (v1 — v3)?
2g
v = 22V = 0,531 misv
v, = %/= 0,105 m/sv’
h. = (0,531—0,105)2‘/
2 %981
= 0,009 mv’ (6)
1.5.1 _ 05vf : _ Afg o (v1—vp)?
Entry = ? Plpe = 257 Exit = T
_ 05x7v? v _ 4x0,002><650xv%\/ _ (vl—O)Z‘/
T 2x981 T 2x981xx0,15 T 2x981
=0,0255v% v =1,767vY = 0,0509v%v
he = 0,02551712 + 1,7671712 + 0,05091712
= '1,8431712 v
OR
h. = 0,5 v? + aflv? + (v, — vp)>?
L= 29 2gd 29
_ 05v? v+ 4><O,002><650xvf‘/+(v1—0)2\/
T 2x981 2x9,81x0,15 2 %981
= 0,02551712\/ + 1,71671712\/ +0,05097v12\/
= 1,8431712\/ (7)
152 25 = 1,8431712 v
Vi = 3,683 m/s v (2)
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1.5.3 Q = VA
= 3,683 x 5(0,15)2 v
= 0,0651 m3/s v
QUESTION 2

2.1 2.1.1 bid= vZdv

b = 0,828d............ (1)
A=db+d)

= bd + d?2v

= 1,828 d2v’

P=2+2d) +b
2,828d + 0,828dv’

= 3,657 dv'
m = 1,828d2\/
3,657 d
= 05dv
Q= ACVmi
8 =1,828d?x 50,/0,5d x 0,0001176v
d = 2,647 mv
2.1.2 b = 2,6471(0,828)v
= 2,194 mv’
2.2 Q = Cd—./2g tan g H25v

0,7 x % VZ X 9.81 tan 92—0 0,825v

= 0,947 m3/sv’
= 946,610 I/sv
But Va = 9x*
\] 2y

\/@/ = 0,86)2x 9,81 X hv
2(2,5-h)

31,7844 = 14,511n(5 — 2h)v
h2 — 2,5h + 1,095= 0V

h = —(-2,5) ++/(-2,5)2 — 4(1)(1,095) s

2(1)

h = 1,934v or 0,566v
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QUESTION 3
3.1 P = pgh
_ 65x10°
h = 103x 9,81\/
= 662,589 mv’
hr = 5 x 662,589v
= 165,647 mv’
_ f1o?
hr = 245
_  |165,647 x 3 x 0,255
Q _\/ 0,006 X 3500 Y
= 0,152 m¥/sv’
=152,017 l/sv’
32 321 p =L« 2w 2R
g d
_ 7 o (anBS)ZX%\/
" 981  (0,06)2 60 2
= 5,991 mv
3.2.2 Has = < x D—j x W?2R
g da
_ 35 (oD (anBS)ZX%‘/
" 981  (0,06)2 60 2
= 29,955 mv’
323 _ 4f1 [(D? z
i = 55 |(3) © &)
. 4x0,01x7 0,12 2m X 35 0,45 1?
"~ 2x981x0,06 [(0,062) X ( 60 ) . T] Y
= 1,248 mv’
3.24 _ 4f1 [(D? 2
His = 35 1(&) @ 7]
_ 4X0,01x35 0,12 2m x 35 0,45 1°
"~ 2x981x0,06 [(0,062) . ( 60 ) X T] v
= 6,241 mv
3.2.5 (a) Pressure head (at beginning) = Hat + hqg + Had
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9,6 + 31 + 29,955V
70,555 mv’

(b) Pressure head (at middle) = Hat + hq + Hra
9,6 +31+6,241v
46,841 mv’
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(c) Pressure head (atend) =

3.3 P, = kSV2

- a
S =mdL

= mxdx50v = 157,079 dv’
a = Zd%v = 0,785 d?v

4

V=Q= 8 , - 10186 ,
a 0,785 d? d2

5 _ 103,753

Ve = —

103,753
0,00445 x 157,079 d x =
200 = v
0,785 d2
d® = 0,462v

D = 0,857 m = 856,785 mmv’

QUESTION 4

4.1 4.1.1 Vi = 0,17y/2 x 9,81x x 15V
= 2,916 m/sv
4.1.2 n=2x 100
H

E=38XDy - 132mv
100

413 E = vf

g
U; = /13,2 x 9,81V
= 11,379 mv’
414 Tan 6 = & = 2'916\/
t U; 11,379
6, = 14,375°vV
4.1.5 Uo = 72 Ui

= % (11,379)v = 5,689 m/sv’

1% .
Tan B, = U—‘; since Vi= Vo
_ 2916

Tan B, =—V

~ 5,689

B, = 27,138°v

Copyright reserved

Hat + hd — Had
9,6 + 31 —29,955v
10,645 mv’
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4.2 4.2.1

Copyright reserved

-6- T720(E)(A1)T

FLUID MECHANICS N6

~ _ TWDN
UI - W
D — 11,379)(60\/
T X 350
= 0,621 = 620,947 mmv
d = 2%2L = 0,310 = 310,474 mmv

2

For maximum efficiency:

U =

i
I | I

0,5V
0,5 %67 =33,5m/sv

= = (V=U) (1 +cos (180° - y) x 100%

33,5

(67 — 33,5) [1 + cos (180° — 160°)] x 100%v’
9,81 X 250
88,759%

U Xx60

T XD
33,5 X 60
v

mXx0,8

799,754 r/minv’

TOTAL:

3)

(2)
[20]
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