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Q1

Q2

Q3
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(c)

(a)

(b)

(c)

(a)

(b)

(c)

Explain in detail how surface tension occurs in a water droplet.
(6 marks)

A 5 m high, 6 m wide rectangular gate is hinged at the top edge at A and is restrained
by a fixed ridge at B as shown in Figure Q1(b). Determine the hydrostatic force
exerted on the gate by the 8 m high water.

(8 marks)

An inclined rectangular gate (1.5 m wide) as shown in Figure Q1(c) contains water
on one side. Analyse the total resultant force acting on the gate and the location of
centre of pressure.

(11 marks)

Describe briefly THREE (3) limitations of using the Bernoulli Equation.
(6 marks)

Water discharges to the atmosphere from the orifice at the bottom of a pressurized tank
as shown in Figure Q2(b). Assuming frictionless flow. determine he discharge rate of
water from the tank.

(8 marks)

A water flows in a pipe, which bend to the horizontal axis at 45°. The inlet pipe’s
diameter is 700 mm and reduce to 250mm in the end. Given the inlet’s pressure and
flow rate are 160 kPa and 0.545 m?/s respectively. Neglecting the friction, calculate the
resultant force at the bend.

(11 marks)

Distinguish FOUR (4) characteristics between laminar and turbulent flow.
(8 marks)

A pipe with a diameter of 250 mm was used to flow 63 kg/s crude oil with a density
and kinematic viscosity of 988 kg/m® and 2.7x10* m?/s, respectively. Calculate the
Reynolds number of the flow.

(6 marks)

Water flows in galvanized iron pipe with 315 mm diameter and 100 m length at a
flowrate of 0.45 m3/s. By using moody chart, estimate the friction head loss if the
kinematic viscosity is 2.27 x 10 m%s.

(11 marks)

| TERBUKA

(§]

CONFIDENTIAL



CONFIDENTIAL BNP 10303

Q4

(a)

(b)

(c)

Energy line (EL) is the total head while hydraulic grade line (HGL) is the piezometric
head for a certain cross section in a system.

(1) Define THREE (3) forms of energy develop in a pipe system.

(11) Show the EL, HGL. and energy development in a pipe system.
(8 marks)

The flow into and out of a loop pipe system is shown in Figure Q4(b) with the k values
for each pipe were given and n = 2. Analyse the flow in each pipe and AQ from first
trial by using Hardy Cross Method.

(11 marks)
The drag force on a submarine, which is moving on the surface, is to be determined by
a test on a model which is scaled down to one-twentieth of the prototype with the speed
of 2.6 m/s. The test is to be carried in a towing tank, where the model submarine is

moved along a channel of liquid.

(1) Show the dynamic similarity between prototype and model by using Froude
number.

(i1) Calculate the speed at which the model should be moved in the towing tank.

(6 marks)

- END OF QUESTIONS -
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Figure Q1 (b) A water gate.

Figure Q1 (¢) An inclined rectangular gate.
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Figure Q2 (b) A water tank.
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Figure Q4 (b) A loop pipe system.
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