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This paper consists of TWO sections: Aand B .

Answer ALL questions in section A and ANY THREE (3) questions in section B.
Marks for each question are indicated in the brackets.
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SECTION A (40 MARKS)
Answer ALL the questions in this section.

Aud 5 a sub'stance  form's'co ntintously wheén“subjected o exemal $eaing force.
State’ FO U R*'classiifi‘cations of fluids. (4 marks)
Water flows from a pipe with a diameter of 1 m into another pipe with a diameter of
0.5 m. If the velocity in the first pipe is 5 m/s, calculate the velocity in the second pipe.

(4 marks)
A pipe 200m long, 0.1m diameter carries water at 0.002m?/s. calculate the head loss
due to friction. (take f =0.02). (4 2moa r Kk Cs0)
Losses in pipes are a reduction in the total enn'er gy ‘of“a“Fluid as'it flows through a piping
system. State FOUR minor losses in pipes (4 marks)
Non-uniform flow is that type of flow in which the velocity at any given time changes
with respect to space. State TWO examples of non-uniform flow (2 marks)
Three-dimensional flow is that type of flow in which the velocity is a function of time
and three mutually perpendicular directions. List TWO types of three-dimensional

flow. (2 marks)
Laminar flow is a type of fluid motion. State FOUR characteristics of laminar flow.
(4 marks)

Pumps’ are 'mechanical devices that transfer energy to a fluid to move it from one
location to another, often increasing its pressure or elevation. Outline FOUR factors to
consider in pump installation (4 marks)
The space between two square flat parallel plates. is filledil.. Each side, of the plate
is 720 mm. The thickness of the il film is 15mm. . T-heswp per-pilate, which moves at 3
m/s requires a force of 120 N to maintain the speed. Determine:

a) The dynamic viscosity of the oil. (2 marks)
is co's ity o forrliFfrthe specific gravity of ail is 095, (2 marks)

T'0. The ‘Reyrolds"number is a dimensionless quantity in fluid dynamics used to predict

whether fiuid flow petiems will be laminar ‘o tu rn'oldsc flow ‘depends o
several factors. List FOUR factors that influence the Reynolds number. (4 marks)

11. A centrifugal pump is a mechanical device that converts rotational energy from a motor

or engine into kineticener: cclassify centifugal pumps.
(4 marks)
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SECTION B (60 MARKS)
Attempt Any THREE Questions in This Section

12. A centrifugalpum: onithecprinc iple/thatwhen-acertain mess of flud s rogisd by an
exteoraneal2is101u.2rocoes, oist4zisevthrown away from the central axis of rotation and a
centrifugal head is impressed which enables it to rise to a higher level.

a) Outline THREE efficiencies applicable to centrifugal pump. (6 marks)
b) With the aid of a sketch describe the working principle of a centrifugal pump

(14 marks)
13. Dimensional analysis is a mathematical technique which makes use of the study of the

dimensions.
a) Explain FOUR uses of dimensional pa:ni=alzy:siis:. (4 marks)

b) Using the M-L-T System, perform the Dimension analysis of the following
physical quantities

i.  Pressure (2 Marks)
ii. Force (2 Marks)
iii.  Specific weight (3 Marks)

c) Prove that Reynolds number Re = aded is dimensionally homogeneous.

u
(5 marks)
d) List FOUR limitations of dimensional analysis (4 marks)
14. Viscosity is a measure of a fluid's resistance to flow. It's often described as the thickness
of a fluid.
a) BExplain TWO effects of temperatureo n vV isC 0. (4 marks)

b) An oil of specific gravity 0.92 and viscosity 0.03 poise is to be transported at the
rate of 2500 litres/sec. through a 1.2m diameter pipe. Tests were conducted on a

metercp per using w ater-at 20°C. If the visoosity water at 20° C is 001 pe
iose4,sfirnvd:
i.  Velocity of flow in the modreln. (7 amoa rk cs0)
ii.  Rate of flow in the model. (3 marks)

c) Acircular disc of diameter D is slowly rotated in a liquid of large viscosity (u) at
a smdl distances(k) e ‘Derive“anc'exp ression of torque (T)
necessary to maintain an angular velocity (w). (6 marks)

15. The reciprocating pump is a positive displacement pump as it sucks and raises the liquid
by actually displacing it with a piston/plunger.
a’aid"of%a neatsketch “explan the gperation of a double acting reciprocating
pump. (20 marks)
b) A single-acting reciprocating pump, running at 50 r.p.m. delivers 0.00736 m3/s of
water. The diameter of the piston is 200 mm and stroke length 300 mm. The suction
and delivery heads are 3.5 m and 11.5 m respectively. Determine:
i.  Theoretical discharge, (2 marks)
ii.  Co-efficient of discharge, (2 marks)
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ili.  Percentage slip of the pump, (2 marks)
iv.  Power required to run the pump. (4 marks)
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