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ISIC 2073

Ma:f,a dan ruang merupakan dua kriteria utama yang digunakan untuk mengkelaskan
jenis- jenis aliran di dalam saluran terbuka. Terangkan kedua-dua kriteria tersebut.
( 4 markah)

Berdasarkan Rajah S1,
(i) Kira lebar permukaan sajuran segiempat, luas keratan rentas saluran,
perimeter basah dan jejari hidraulik jika ukur dalam aliran adalah 6.0 m.
{ & markah})

(i) Tentukan regim aliran berdasarkan nombor Reynolds dan Froude jika diberi
kadar alir sebanyak 10 m*/s, panjang saluran 15 m dan kelikatan kinematik
ialah 0.8 x 10 m?ss.

(10 markah)

Satu saluran terbuka berbentuk segiempat tepat mempunyai cerun dasar S, dan kadar
alir maksimom Q. Keratan renlas saluran fersebut mempunyai lebar B dan

kedalaman aliran y. Tunjukkan jejari hidraulik beskesan, R = £,

(13 markah)

Sekiranya kadar alir maksimum, pekali Manning dan cerun dasar masing-masing
adalah 6.0 m'/s, 0.0L5 dan 0.0005, dengan mengunakan formula jejari hidraulik
berkesan dan luas berkesan, kira kedalaman dan lebar saluran scgiempal tepat
tersebut.

( 7 markah})

Terangkan tiga {3) kegunaan lompatan hidraulik dalam bidang kejunuteraan dan
lukiskan gambarajah lompatan hidraulik.
{ 6 markah)

Kadaralir bagi satu limpahan banjir adalah sebanyak 7.75 m'/s per meter lebar
saluran tersebul. Pada bahagian hilir limpahan tersebut, ukurdalam air di apron
didapati setinggi 0.50 meter. Berapakah ketinggian air di hilir . y: yang diperlukan
uniuk berlakunya lompatan hidraulik?
Sekiranya lompatan hidraulik terjadi, rentukan:
(i Jenis lompatan,
(il  Kehilangan tenaga,
{iii)  Peratus kehilangan tenaga berbanding tenaga asal
(iv)  Kuasa yang terlesap per meter lebar saluran.

{ 14 markah)




{a)

(b)

(a)

{b)

(<)

{a)

(k)

(c)

BFL 2073

Terangkan dengan ringkas 3 jenis susuk (profil) aliran yang mungkin terjadi apabila
aliran mengalie di dalam saburan berkecerunan mendatar
{ 4 markah)

Saluran tanah berbentuk segiempat (r = 0.02) mempunyai kelebaran ¢ m dan
berkecerunan 0.006. Air mengalir pada 30 m’/s didalam saluran dan memasukki
takungan seperti yang ditunjukken di Rajah S4. Kedalaman air sebelum memasukki
takungan adalah 3 m iaitu dua kali ganda nilai kedalaman narmal. Tentukan,

{i) Kedalaman genting aliran dan kadaralir per meter lebar
{iiy Jenis ccrun saluran,
{iii) Panjang. L susuk (profil) permukaan air menggunakan menggunakan Kaedah
Terperingkat Terus untuk 2 peringkat.
(Kiraan mesti dicatatkan di Jadual 1 pada Lampiran [} dan disertakan sekali dalam
buku jawapan anda}.
{16 markah)

Berikan 2 kepentingan penggunaan analisis dimensi dajam bidang kejuruieraan serta
nyalakan perbezaan amara model dan protolaip?
{5 markah})

Anda ingin menghasilkan sebush bot. Berikan pendapat anda, apakah peslu
dilak ukan untuk menghasilkan protolaip sebuah bot.
i markah)

Sebuat bot dengan bilah prototaip mempunyai diameter 1.0 m. la berfungsi untuk
mengira daya yang bertindak dengan kadaralir 5 m/s dan bilah model dengan
diameter 0.1 m pula berfungsi dalam teroweng angin.Untuk mengekalkan keadaan
keserupaan dinamik, berapakah kadar halaju yang diperlukan untuk udara itu beredar
dalam terowong angin tersebut? { pwaer= 1.0 x10%kg/ms , par= 1.7 x10° kg/ms , pwacr
= 1000 kg/m® . paic= 12,5 kg/m® )

(% markah)

Namakan dua {2) jenis pam dan dua(2) jenis turbin.
{ 4 markah)

Terangkan dengan ringkas beserta gambarajah mengenai pengaliran kadar alir Q) dan
turus tekanan H, di dalam sistem pam bersiri dan selari.
{ 6 markah)

Dua jenis pam yang serupa iaitu pam A dan pam B mempunyai kelajuan 600 ppm.
Pam A mempunyai diameter impeller 50 ¢m dengan kadaralir {.4 m’fs di bawah
turus tekanan 50 m. Kirakan diameter impeiler pada pam B dan turus tekanan

sekiranya ia mampu untuk mengepam air sebanyak 0.3 m’/s ?
{ 10 markah)}
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Kuantiti Quantity Simbol | Dimensi
ASASR FUNDAMENTAL
Jisim Mass m M
Panjuny Length L L.
Masa Time / T
GEOMETRI GEOMETRIC
Luaz Area A 17
Isipacu Volume ¥ L
Suchrt Angle a ALT
Momen luas pertama First areu momenl Ax L
Momen luar kedua Second urca moment Ax L'
Keterikan Strain ¢ 1
DINAMIK MNAMIC
Draya Force F M[.'l'f
Bera Weight H MLT™
Berat tentu Spevific weight ¥ MILET?
Hetumpatan Density P ML
Tekanun Pressure P 1 el
Tegasan ricih Shear stress r M1 T
Modulus keanjalan Modulus ul elasticity P MLAT
Somenlum Momenium A WL
Momentum sudut Angulur momentum MLT!
Momen momentain Moment o’ momentum MLIT!
Momen Jaxva Fioupe msament T MLIT?
Pyaya kilas Torque T MILAT™
Tenaga Liergy F L.
Kerja Work i MLAT?
Kuasa Power J2 ML
Kefikatan dinamik D namis »iscocly H ML'T
Tegangan permukaun Surface (ension o MT™
KINEMATIK KINEMATIC
Halaju lelurus Linear velocity [ v 1.1
Malaju sudu Angular selocity @ 1!
Halaju putaran Hotationa| speed N T
Pacutun Accelertion a LI
Pecutan sudul Angular aceeleration a I~
Granili Gravils ¥ I.'!“l
Kadar ulir Discharge Q LT
Kelikun kinemalik Kinemaliv viscosity 7] AT
Fungsi arus Stream funwtion % LAt
Putaran Circulation r T
[usaran Yorticily a 1"




BFC 2073

|.ampiran ¥V

PEPERIKSAAN AKHIR

SEMLESTER £ SESE

T S5EM 17 HKW2000

MATA PELAJARAN | HIDRALULIK

KURSLS 2 BFF
KOD MATA PELAJARAN : BFC 2073

Jadual 4
Scale ratins Tor lows of
Oharaciesistic Dimeasica  Reynolds Froude Mich
Geometrc
Length L L, L, L,
Area L L} L: L}
Yohame L! Lr!' Lr-'l L,’
- L!p me
Time: T (I) (L"), (F)
L2
Velocity LT ( E; ) (L"), (%,,-)
. ] t E,
Accekeration LT (#) % [1—4;)
L : Lz bl
Discharge oy (f) g | Pﬁ |
Dynarmic
Mass M (L), {L%), (L),
2
Foree MLT™ (”;) (Leg). (L'E,).
2
Pressare MLT ? (L%) (Log), (E),
Impubse and MLT"! (L), (L7eg™,  (LW"E,
mismenium
Epergy and P "‘-'_i"z i 1
Imy wert | ; ) (L'0g). (LE),
1 LEE..!I'!
Power MLT™ (LLP,] (L"), ( e )

e

Note: Usually g is the same in model and prototype.
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BF{ 2073

Time and space are the main criteria used in classifying types of flow. Explain
both criteria.

( 4 marks)

Refer 1o Figure |
(i) Calculate the section width of rectangular channel, cross section area, wetted
perimeter and hydraulic radius if the water depth is 6.0 m.
{ 6 magks)

(i)  Define the flow regime of the channel based en Reynolds and Froude number
if the flow rate is 10 m*/s, the length of the section is 15 m and the kinematic
viscosity is 0.8 x 10° m%/s

{10 marks)

A rectangular channel has a side slope $, and maximum flow rate of Q. The width
of channel cross section is B and depth of flow is y. Show the effective of hydraulic

radius R = Y.
2
(13 marks)

If the maximum flow rate, Manning coefficient and bed slope are 6.0 m’/s, 0.015 and
0.0005 respectively, by using hydraulic radius and cross section area, determine the
flow depth and the width of the channel.

{ 7 marks)

Define three (3} usefulness of hydraulic jumps in engineering field and sketch the
figure of hydraulic jumps.
{ 6 marks)

A spillway discharges a flood flow at & rate of ¢ =7.75 m’/s per meter width, At the
downstream horizontal apron the depth of flow was found to be 0.50 m. What
tail water depth, y; is necded to form a hydraulic jump?

If a jump is formed, find its

@ Type of jump,

(i) Energy loss,

{iii) Percentage of encrigy loss to the initial energy
(iv} Power dissipated per meter width of the channel

{ 14 marks)

1l




Q4.

(a}

(b)

{a)

()

(<)

{a)

(b}

(c}

BEC 2073

Explain briefly 3 types of water surface profile that will be occurred when water
flows in the horizontal slope channel.

{ 4 marks)

The earth rectangular channel {n = 0.02) with 6 m width laid on a slope of (.005236.
Water flows al 30 m'/s in the channel and enters a reservoir as shown in figore Q4.
The depth of water increase as 3 m before the entry which is two times of normal
depth. Determine;

{i)  Critical depth of flow and flowrate per meter width.
{ii)  Type of channe! slope
(iii) Length, L of water surface profile by using Direct Step Methed in 2 steps.
(All calculation must be done in Table 1 at Appendix [l and attach it with your
question book)
{16 marks)

State two {2) important of dimensionless analysis in engineering field and define the

dissimilar between model and prototype.
{5 marks)

You want 1o create a boat which can move fast. Give your opinion, what 1s needed to

create a prototype of boal,
(6 marks}

A prototype boat propeller has a diameter of 1.0 m. It is necessary to determine the
force it will experience when water flows past at 5 m/s. A mode! propeller is
available of diameter 0. lm and can be placed in a wind tunnel. To obtain the
dynamically similar conditions at what velocity would the air need to flow in the
wing tunnel? { pwarr= 1.0 x10°kg/ms , pair= 1.7 x10° kg/ms , pwawr= 1000 kg/m’
Par = 125 kg)’mj )

(9 marks)

Name two (2) types of pump and two {2) types of turbine .
{4 marks}

Briefly explain with aid of figure of relationship between fiow raie Q, and a
different head H, in a series and parallel pump sysiems.
{6 marks})

Two homologous pumps A and B have a same speed of 600 mpm. Pump A has an
impeller of 50 cm diameter and discharges 0.4 m*/s of water under a net head of 50m.
Determine the diameter of impeller of pump B and its net head if it is to discharge
0.3 ms ?

{10 marks)

12
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Appendix 1Y

SUMJECT

SEMESTER S SESSION ; SEM 11 7 20082008
 HYDRALLICS

FINAL EXAM
COLRXE 2 BFF
CONESURIECT @ BFC 2073

ASAS
Tisim
"anjong
Mleisa

LEOMETRI

l.uas

Ixipadu

sudul

Momen luas pertama
Momen luar kedua

K eterikian

NINAMIK

Dasa

Berat

Iheral leniu
ketumpatan
Tekanin

Tegasan ricih
Moddulus keanjalan
Momenium
Momentum sudut
Momen momenium
Momen daya

Ihayu Kilbas

Tenaea

kerja

L ATHLS T

Kelikatan dinamik
Tepangan permukaan

KINEMATIK
Halafu lelurus
Halaju spdat
Halaju pularan
Pevzatan
Mevcutan sudul
Ciriviti

koacdur alir
kulikatan kinematik
Fungsi arus
Futarin
Fusaran

FUNDAMENTAL
Mlans

Length

Time

GEOMETRIL
Area

Yolunie

Angle

First area moment
Sevond wreid moment
Strain

DINAMIC

Force

Weight

Specilic weight
Densily

Fressure

Shear stress
hlodulus ol elasticiy
Momenlum

Angular mamentuwm
Momend ol momentum
Furce moment
Toryue

Encrgy

Work

Poawer

Dynamic viseosily
Surface ension

KINEMATIC
Linvear valseity
Angular velocin
Eotational spweesd
Accelcrativn
Angular seecleration
Gravity

Drischargs

E incratic visoosity
Stream [unction
Circulativn
Vorticily

o
Ax
A

i

i
.P
EA
M

e

I8
M

| R
o
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MLT?
MLT™
ML
ML
ML
MLTT
ML'TY
MIT!
ML
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ML
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ML
LT ) e
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Table 4

Scale ratios lov laws of
Characterigtle Dimessics  Reyseids Fronde Mah
Geametric B
Length L L L L
Area L L} L L
Yolume L L L’ L}
Kiematic , g
Time T (Lf] (L™, (%ﬁ]
Velosty S T ]
Accelesation LT p':‘—;) £ (L—E; :
Distarg e () e (B
Dynami
Mass M (L), (L), (L),
Fore MLT* ("f) (Log). (LE),
Presae wrt (& G
Impoke asd MITT @R R (DUEN
mOmeT T
Buergy and wrr (%) ww e
Pover w5 wws (BF)

L ]

Note: Usually g is the same in model and prototype.
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