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Briefly discuss FIVE (5) factors which affect the magnitude of flow for

hydraulic outlet structure.
[10 marks]

Sluice gate is used in a channel to transport an irrigation water. The
depth of flow upstream of sluice gate is 2.5 m (h1) with normal flow
condition. Assume the flow rate under sluice gate is uniform until
hydraulic jump downstream. The detail of the rectangular irrigation

channel is as follows:

Longitudinal slope (So) = 1/1000
Contraction coefficient (Cc) = 0.62
Sluice gate opening (a) =1.5m
Manning (n) = 0.01

Width (W) =3 m

Compute the difference of total energy (AE) between upstream and
downstream of sluice gate. Assume there is energy loss in the

computation of flow rate under the sluice gate.

The equation of flow rate under the sluice gate with energy loss is given

as:
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An overfall spillway was designed to allow a head of 3.0 m. The length
of the spillway is 225 m.
)] Determine the discharge of the spillway when the head is 0.25 m
and 1.45 m.
(Note : Maximum head with no cavitation accurs at Hmax=1.65 Ha)
i) Assuming that the dam freeboard is high enough and the spillway
was constructed to prevent cavitation, determine the maximum
discharge (Hmax) that can be passed over the spillway.

[15 marks]

With the aid of diagrams, show any FOUR (4) principal defect mechanisms

and failure modes identifiable to embankment dams.

[5 marks]
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A centrifugal pump delivers 25 L/s of water against a head of 10 m and

running at 1300 rpm requires 10 kW of power.

)] Determine the discharge, head of the pump, and power required

if the pump maximum run is at 1500 rpm.

i) Explain if the pump is suitable to supply water to 10 storey

buildings.

[8 marks]
A pump station is used to fill a tank on a hill above a lake as shown in
Figure 1, the flow rate is 10.8 L/s at a temperature of 29°C. The pump
is 4 m above the lake and the tank water level is 120 m above the pump.
The suction and discharge lines are 11 cm diameter steel pipes. The
equivalent length of the inlet line between the lake and the pump is 120
m while the total equivalent length between the lake and the tank is 2500
m. The overall efficiency of the pump and motor is 85%. Determine:
0). The required power of the motor in kW.

i) The NPSH for this application.

(Given: £ = 0.009 m for steel pipe, v for water at 29°C = 8.03 x 10 m?/s,
P atm = 101 KN/m?, P vapor at 29°C = 4 KN/m?)

[12 Marks]
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APPENDIX
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AE =
4y1Y;

Q = 2Cyf2gbHz

Coefficient of discharge for spillway,

Cd
Hd = Hmax 0.745
Hd >Hmax 0.578> C( >0.745
Hmax = 1.65Hd 0.81

w7l




EAH316

SULIT

0.1 I N A R ] m T ﬁ NN
0.09 |-+ Laminar Transitional Py V L ” AN
T flow T flow T flow 3 ] m T _
0.08 \ frte = Fully rough turbulent flow ( flevels off) = =
— ] Pt | Pl PPl i b i [
0.07 N <, i BEE i . 0.05
w ~ i I OOL.
0.06 . W
i 0.03
0.05 e { - L
& . ” = : 0.02
[ L N i T T
o 0.015
= 0.04 e S T f
=) —— S ——— 0.01
3 AN 0.008
= < T e E W . 0.006
£ 00 W./ =L NER : ! .
2 = , ST 0.004
w; 0.025 4 /”/uf,A.. = — -+
g MJH/,.... SN 0.002
N i i S e ~
0.02 = Ty - m SN = 0.001
i — _ Roughness, & //l%r “.....”H N < mmmmm
Materia mm I } S~ T Tt | e
0.015 | Glass, plastic 0 0 | .,/... T~ ....!.......r | T+ ” B 0.0004
Concrete 0.003-0.03 0.9-9 Ll L NN Ts  r— RN
- Wood stave 0.0016 0.5 1Lt Smooth pipes | NS T ] 0.0002
Rubber, smoothed 0.000033 0,01 /D=0 TN Tl S~ i
" Copper or brass tubing 0.000005 0.0015  TTT - T <= <5 0.0001
L Castiron 0.00085 0.26 - i J./r S L bl
(01 | Galvanized iron 0.0005 0.15 | _ RN R .//f.r I 1 S 0.00005
[ wrougnt ron U.UUUILD vLae | | | oD ™ [ e/D = 0.000005 TR
0.000 | Stainless steel 0.000007 0.002 ] ] Tt I~ [ S~
7L Commercial steel 0.00015 0045 |1 m ,. [ e/D = 0.000001 B o]
0.008 Ly Lo gyt Lo it | | | 1 | | | i lid IHWIV.I[!.I.,.I I 0.00001
103 20109 3 456 8 jp¢ 201093 4 56 8105 2010 3 4 56 8 106 21093 4 56 8197 21073 456 8108
Reynolds number, Re
FIGURE A-12 ] ]
‘ ‘ ‘ ‘ ‘ L L V?
The Moody chart for the friction factor for fully developed flow in circular pipes for use in the head loss relation h, = %m e Friction factors in the
3

1 /D 2.51
::.@En_::cé":.nm«.m_cmamm.oEHrmﬁo_w_unooxaasm:.os a/:\w Hlm_oms Awlq + gv

SULIT

Relative roughness, &/D

-000000000-



