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BANGLADESH UNIVERSITY OF ENOINEERING AND TECHNOLOGY, DHAKA

L-4/T-1 B. Sc. Engineering Examinations 2015-2016

Sub: ME 401 (Internal Combustion Engines)

Full Marks: 210 Time: 3 Hours

USE SEPARATE SCRIPTS FOR EACH SECTION

The figures in the margin indicate full marks.

The symbols have their usual meanings.

SECTION -A

There are FOUR questions in this section. Answer any THREE.

1. (a) Briefly explain the phases of SI engine combustion. (10)

(b) Briefly explain the knocking mechanism in a CI engine. (10)

(c) Explain the physical interpretations of the following terms: (15)

(i) SIT

(ii) Flammability limits

(iii) Flame speed.

2. (a) Make a brief comparison between SI engine knock and CI engine knock. (10)

(b) Explain, with suitable examples, the similitude principle used in engine design. (10)

(c)"Explain the physical interpretations of the following terms: (15)

(i) MBT

(ii) Adiabatic flame temperature

(iii) Surface knock.

3. (a) Explain the effects of valve timings on the volumetric efficiency of an engine. (10)

(b) Explain the sizing procedure of engine intake and exhaust valves. (10)

(c) Explain the physical interpretations of the following terms: (15)

(i) Supercharging of engines

, (ii) Ram charging of engines

(iii) Mach index, z.

4. (a) Present ideal and actual P-v diagrams of SI engines. Explain the reasons for their

differences.

(b) Draw typical bmep-rpm diagram maps of SIengines. Show how engine speeds are

varied to optimize performance while maintaining the engine output power constant. (10)

(c) For engines, show that

bmep = TJi TJcTJvTJrn (Pi.F I A. QLHV)

Explain the physical meaning of 'bmep' and all the efficiency terms in the equation. (15)

Contd P/2
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8ECTION-B

There are FOUR questions in this section. Answer any THREE.

5. (a) Describe, with neat sketch(es), the construction and operation of a three-way

catalytic converter.

(b) Discuss about the chemical mechanism that produces NOx.

(c) What is particulate emission? How can you measure particulate emission from an

engine? Why are particulate emission levels from diesel engines and conventional 81

engines so different in magnitude?

6. (a) What are the major differences between euro2 and euro5 emission standards for

gasoline passenger cars?

(b) Draw the test layout of the standard exhaust emission measurement system of

gasoline passenger car.

(c) Briefly discuss the various ways that the internal combustion engines. can be

classified.

(d) List five important differences between the design and the operating characteristics

of C1 and 81 engines.

7. (a) Discuss about the important qualities of 81 and C1 engine fuels.

(b) Draw a typical distillation curve for 81 engine fuels and discuss its significance.

(c) What is meant by cetane rating of 60 and octane rating of 85? Explain.

(d) Mention the different fuel supply systems (injection systems) used in 81 and C1

engines.

8 (a) What is motoring test ofIC engines? How is it done?

(b) Mention some of the key characteristics of different types of dynamometers.

(c) Distinguish betWeen air-standard efficiency and real gas efficiency.

(d) Draw a typical P-v diagram of an actual 81 Engine cycle. Briefly explain various

losses identifiable in the diagram.

(15)

(12)

(8)

(6)

(12)

(7)

(10)

(10)

(13) .

(7)

(5)

(6)

(10) .

(5)

(14)
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY, DHAKA

L-4fT -1 B. Sc. Engineering Examinations 2015-2016

Sub: ME 445 (Noise and Vibration)

Full Marks: 210 Time: 3 Hours

The figures in the margin indicate full marks.

Symbols carry their usual meaning. Reasonably assume any missing data.

USE SEPARATE SCRIPTS FOR EACH SECTION

SECTION -A

There are FOUR questions in this section. Answer any THREE.

1. (a) Why are amplifiers and weighting filters used in sound measuring systems? With

sketches, describe the working principle of a dynamic microphone. (10)

(b) Distinguish between (10)
(i) Direct field and Reverberrant field of sound.

(ii) Cylindrical source and Real source of sound.

(c) A spectral function of a sound signal is defined as, Sp(f) = (l0.3 Pa2/Hz). expC.f/lkHz)

Take, Sref= 4 x 10.10 Pa2/Hz. Calculate (i) Pressure Spectral Level (PSL) at the central

frequency of 1 kHz fur an .!. rd Octave Band sound signal, (ii) Corresponding pressure
3

band level. (15)

2. (a) Define the following terms with necessary equations and figures: (i) Monopole

sound source, (ii) Reverberration time, (iii) Directivity factor. (15)

(b) List four adverse effects of noise. (4)
(c) A point source (power 120 dB, frequency 1 kHz) is at a distance of 9 m from an

observer. The second point source (power 130 dB, frequency 1.2 kHz) is at a distance

of 20 m from the same observer. Assume freely propagating direct sound field. When

both the sound sources are ON, calculate, at observer's position: (16)
(i) Resultant SPL and corresponding values of p, E and x at a frequency of 1.1

kHz. Take, a = O.

(ii) Resultant SIL if a = 0.10 dB/m.

3. (a) (i) Why is a standard acoustic board porous and dense as well? (12)
(ii) Why is optimum RT important for an auditorium?

(iii) How is duct noise attenuated in an HVAC system?

(b) With neat sketches, describe a reactive silencer. (8)
(c) Suppose, a heavy duty pump is to be installed in a factory. With sketches, describe

the standard practice of such an installation as far as noise and vibration control is

concerned. (15)
Contd P/2
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4. (a) A room (15x 10x3 m3
) has following acoustic data:

a (ceiling and floor) = 0.25

a (walls) = 0.20

Calculate: (i) RT of the room at 1 kHz. (ii) A machine of acoustic power 0.02 Watt is

turned on in the room described above. Take, Qa = 3. What is the SPL at a distance of

8 m from the machine?

(b) With sketches and equations, compare and contrast between sound and axial

vibration of a slender rod.

(c)

Fig. for Q. 4(c)

As shown in Fig for Q. 4(c), a force acts at free end of the slender rod. Show that the

displacement of any point on the axis of the rod is given by,

( )
Poe OJl. .OJX .

U X,! =--.see-'Sln-'SlnOJ!
AEOJ e e

where, c2 = E/p. Assume steady-state vibration.

SECTION-B

There are FOUR questions in this section. Answer any THREE.

Natural frequencies vs. Jl curve is supplied

5. (a) The mass m is attached to one end of a weightless stiff rod which is rigidly

connected to the center of a homogeneous cylinder of radius r as shown in Fig. 5(a). If

the cylinder rolls without slipping, what is the natural frequency of oscillation of the

system?

(b) A rotor is mounted in bearings which are free to move in a single plane as shown in

Fig. 5(b). The rotor is symmetrical about 0 with total mass M and moment of inertia Jo

about an axis perpendicular to the shaft. If a small unbalance mr acts at an axial

distance b from its center 0, determine the equations of motion for a rotational speed

0).

(10)

(10)

(15)

(17)

(18)

6. (a) A machine (M= 50 kg) vibrates 0.004 m under a rotating unbalance (me) for a large

value of fl. Find (i) me (ii) X at resonance if S = 0.04. (10)

Contd P13
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(b) (i) With a neat sketch, define 'whirling of a shaft'. Why IS it practically

impossible to avoid?

(ii) A shaft having a fixed disc whirls synchronously. The disc mass eccentricity

is unknown but it is found that at the resonant speed, the position of the disc

center from the fixed reference point is 10 mm. Considering the damping ratio of

0.10, calculate the position of the disc center from the fixed reference point and

the corresponding phase angle for twice the resonant speed. Show the

corresponding relative positions of salient points on the disc with a neat sketch. (17)

(c) Briefly describe a Lanchester Damper with sketch. (8)

7. (a) (i) What is a vibration isolator? Draw TR versus w/wn curve and state when

vibration is isolated.

(ii) An electric motor of mass 68 kg is mounted on an isolator block of mass 1200

kg and the natural frequency of the total assembly is 160 cpm with a damping

factor S = O.lO(see Fig. 7(a)). If there is an unbalance in the motor that results in a

harmonic force F = 100sin(31.4t), determine the amplitude of vibration of the

block and the force transmitted to the floor. (23)

(b) Distinguish between a seismometer and an accelerometer. With sketches, describe

the working principle of a velometer. (12)

8. (a) In a certain refrigeration plant, a section of pipe carrying the refrigerant vibrated

violently at a compressor speed of 232 rpm. To eliminate this difficulty, it was

proposed to clamp a spring-mass system to the pipe to act as an absorber. For a trial

test, a 0.91 kg absorber tuned to 232 cpm resulted in two natural frequencies of 198

and 272 cpm. If the absorber system is to be designed so that the natural frequencies lie

outside the region 160 to 320 cpm, what must be the absorber's weight and spring

stiffness? (15)

(b) (i) Sketch a two DOFs and a simple beam only with self-weight. Suppose both the

systems vibrate freely. Hence, distinguish between the two systems in terms of

natural frequencies and normal modes of vibration. (20)

(ii) Using appropriate boundary conditions, derive the expression of elastic curve

for a fixed-hinged beam from a 4th order polynomial function. Hence, find its

fundamental frequency. Consider only self weight.
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Sub: ME 441 (Theory of Structures)

Full Marks: 210 Time: 3 Hours

The figures in the margin indicate full marks.

Symbols have their usual meaning.

USE SEPARATE SCRIPTS FOR EACH SECTION

SECTION -A

There are FOUR questions in this section. Answer any THREE.

("

1.

2.

3.

(a) Explain the concept of 'strain energy' and 'complementary energy'. Mathematically

show that strain energy and complementary energy are interchangeable to each other if

the material follows Hooke's law.

(b) The simply-supported beam shown in Fig. for Q 1(b) has a constant cross-section

with moment of ineliia I and elastic modulus E. Calculate the total complementary

energy stored in the beam. Also, use the complementary energy stored to find the

lateral deflection of the beam at the point of loading. Assume that the beam material

follows Hooke's law.

(a) Fig. for Q 2(a) shows a guided cantilever beam which is supported by a helical

compression spring (stiffness Kt) at its right end. The beam is resting on an elastic

foundation having modulus Ko.

(i) Derive the DEQ that governs the lateral deflection of the beam.

(ii) Give the physical and mathematical interpretations of the boundary

conditions used for the beam.

(b) For the spring system shown in Fig. for Q 2(b), demonstrate the application of .

minimum potential energy method to construct the global stiffness matrix equation for

determining the nodal displacements.

(a) Derive the equations of motion for the coupled pendulum shown in Fig. For Q 3(a)

using Lagrange's energy approach~

(b) With reference to dynamics of structures, write short notes on the following:

(i) virtual displacement and virtual work

(ii) principle of virtual work

(iii) Lagrange's energy equation.

Contd P/2
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4.

5.

6.

(a) List the major assumptions made in the classical theory of thin plate bending. With

a neat sketch, describe the details of all possible loadings on an element of a thin plate.

(b) A thin elastic square plate of sides a is simply supported on all four edges and

supports a uniformly distributed load qo. If the origin of the coordinate system

coincides with the center of the plate, show that the lateral deflection of the plate can

be represented by the function,

where, D = Flexural rigidity of ~heplate

I-t = Poisson's ratio of the plate material

C =Arbitrary constant

Also find:

(i) maximum deflection of the plate

(ii) maximum bending moments induced.

SECTION -B

There are FOUR questions in this section. Answer any THREE.

(a) Explain the concept of stress at a point. Show that stress at a point in a body is

different for different planes passing through the same point.

(b) The displacement field of a deformed elastic body is given by-

u = (x2 +6y +7xy)x 10-5 m

v = yzxl0-5 m

w = (xy + yz2 )x 10-5 m

Find the state of strain at a point (1, 2, 3) and show them in terms of a strain tensor.

(a) Define Poisson's ratio. Determine the limiting value of Poisson's ratio for an elastic

material, and also determine the practically possible values of Poisson's ratio.

(b) Consider a stress field as

O"xx = 50x3 + 2y MPa

O"yy = 40x3 + 500 MPa

o"zz = 60y2 +jOz3 MPa

'txy = 100z+ 80y2 MPa

'tyz = 0
'tzx = xz3 + 40x2y MPa

Find the body force distribution required to maintain equilibrium. Find also the

components of body force at point (2, 2, I).

Contd P/3
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7.

8.

(a) With suitable examples, explain the following two-dimensional approximations: (i)

plane stress and (ii) plane strain problems.

(b) A function is given by

~ = Ax2 +Bxy+C/.

Justify whether the function isa valid stress function or not. If yes, show with

necessary sketch the loading conditions required to produce the state of stresses on a

2D rectangular solid body.

(a) Derive the governing differential equations for cylindrical bodies under torsion in

terms of

(i) Warping function

(ii) Stress function.

(b) Show that the stress function fjJ = k~2 - a2) is applicable to a solid circular

cylindrical bar of radius a under uniform torque T.

Also determine -

(i) Maximum stress in terms of applied torque.

(ii) Rate of twist in terms of applied torque.

(17)

(18)

(17)

(18)
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BANGLADESH UNIVERSITY OF ENGINEERING AND TECHNOLOGY, DHAKA

L-4/T -1 B. Sc. Engineering Examinations 2015-2016

Sub: ME 415 (Refrigeration and Building Mechanical Systems)

Full Marks: 210 Time: 3 Hours
All symbols have their ustiaJ meanings. Assume reasonable value for any missing data.

Refrigeration and AlC Data Book will be provided.

USE SEPARATE SCRIPTS FOR EACH SECTION

SECTION-A
There are FOUR questions in this section. Answer any THREE.

1. (a) What are the basic characteristics of quick freezing process? Classify quick freezing

process. (5)
(b) What are the deviations that occur in a real vapor compression cycle from ideal vapor
compression cycle? Draw the block diagram of a vapor compression refrigeration system
with sub-cooling in condenser and superheating of vapor leaving the evaporator and depict

this on a p-h diagram. (15)
(c) Calculate the power required by the two compressors in a R 134a system which serves

a 50 TR evaporator at -40°C and 60 TR evaporator at -10°C. The system uses two stage

compression with inter-cooling and is arranged as in Fig. for Q. NO.1 (c). The condensing

temperature is 30°C. Also calculate the COP of the system. (15)

4

..~

Intercooler and
Ouh t~~1l:

Fig. for Q. No. l(e)

2. (a) What are the differences between refrigeration and air-conditioning system? What are

the factors that influence the thermal comfort of a human being? (10)
(b) Air enters a heating section at atmospheric pressure, 14°C, and 80 percent relative

humidity at a rate of30m3/min, and it leaves at 25°C. Show the process on a psychrometric

chart and determine (i) the rate of heat transfer in the heating section and (ii) the relative

humidity of the air at the exit. (10)
(c) Make a comparison between ducted split type, multi-split type and VRF type air-

conditioning system with respective schematic diagram.

Contd P/2
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3.

4.

(a) Make a brief comparison between gearless and geared traction machine for lift.

(b) For an office building, downtown, diversified use, 10 rentable floors above the lobby,
each 2000 m2

• net. Floor-to-floor height = 3.7 m, determine a workable elevator system

arrangement.

(c) Draw the schematic diagram of different arrangements of escalator.

(a) What are the main causes of ignition?

(b) Make a brief comparison between CO2 and Powder type fire extinguisher.

(c) For a facility having building of light hazard-I type, 15 rentable floors, each 500 m2net.

Floor-to-floor height = 3.7 m. According to BNBC, determine the storage capacity of

water for the fire protection of that building.

(d) Draw the typical diagram for fire protection with automatic fire pump in different

water supply zones of a tall building (according to BNBC).

(10)

(15)
(10)

(5)
(10)

(10)

(10)

5.

6.

SECTION-B
There are FOUR questions in this section. Answer any THREE.

(a) When centrifugal compressor is suitable for air-conditioning application? Describe a

centrifugal compressor and its different components with neat sketch.

(b) What are the benefits of electronics expansion valve (EXV) used in a refrigeration

system? Also explain how its controller system works.

(a) Describe with neat sketches an air-cooled condenser used in an air-conditioning system.

(b) In an absorption refrigeration system using LiBr, TG = 100°C, TE = 8°C, Ta = 31°C,

Tc = 38°C. Estimate the values of COP for the following conditions:

(i) Ideal! Camot cycle

(ii) A real cycle if pump delivers 0.5 kgls solution

(iii) If a heat exchanger is inserted after the pump and water enters the generator at 48°C.

(iv) If condensing temperature is reduced to 33°C, is there any chance of crystallization?

The schematic diagram of the system is given in Fig. 6 (b).

(18)

(17)

(12)

(23)

--~~-.- .•... -

u
c
00~

Condenser
3Sf'C

o
Beat
exchanger

Evaporator
S,oC

Water vapor

CD
j \II := 0.5 kgls

Fig. for Q. No. 6(b) Contd P/3
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7. (a) Briefly describe the principle of operation of a gas refrigeration system. What are its

advantages and limitations? Draw the necessary schematic diagram.

(b) Describe the Linde Liquefaction plant for liquifying gas with neat sketch. Draw the

necessary T-s diagram and explain.

(15)

(20)

8. Estimate the cooling load of an office room for 35 persons at 4:00 pm for the following

conditions: (35)

Location

Date

Floor

Roof

Walls

Windings

Light

: Chittagong

: April 15

:,8m x 8m, 3.5 m height

: Type 5, without suspended, 25 mm wood, 25 mm insulation

: 254 mm brick with 12.7 mm plaster on both sides

: 12% of wall area on North and West walls. 10 mm clear glass,

U = 2.6 W/m2.oC.

: 27 W/m2 flourescent Bulbs.

(i) Assume standard indoor conditions as recommended in ASHRAE

(ii) Assume no heat transfer through floor, South and East walls

(iii) Assume reasonable electrical appliances.

. ,
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0-60

{3S00
61-100

160O} 101-\25
4000 lWO 126-.05

176-250
~250

1000}
0-75

{2000 76-125
2500 1250 . 126•.200

>200r 1~) 0-100
1G\-'lS0

4000 2000 151-200
5000 2500) >200

Hospital

Motel

Apartments

Start's

. .
..8uildin.gType

BNBC 2006

Table 4.4.1
Fire Protection Flow Requirements

Building Type Sprinklt>.r Systt>ll1 Shmdpipe and hose Dllration~'~'

. (Vll1in.)~' System (minute, min.)
(I/min.)~'

Light ll<1zard- I 1000 1000 30
Light hazard- II 1900 1900 50
Ordinary hazard - I 2650 1900 75
Ordinary hazard - II 3200 1900 7.5
Ordin,uv hazard - III 4800 1900 75
Notes:
1~. Values will be for one riser serving floor area of 1000m2.
:4•. " These dur,ltions sl1<111be for a building up to the height of 51 m. For greater height of 51-102m

and ,1bove 102m, the dm'ation will be 1,25 times ,md 1.5 times of the specified values respectively.
Light hazard - I Occupancy groups, 'Al,A2, l\3, £1
Light hazard - II : OCCUP,UlCYgroups, A4, AS, B, C,D,£2, £3, 12, 14,
Ordinary hazard - I : Occupancy groups, II, 13, 15,F2, F3, Gl
Ordinary h,lZard - II : OCCUPiUlCYgroups, G2,Hl
Ordinary hazard- III Occupancy groups, H2
Extra hazant :Occupancy group J - pressure and flow requirement for this

group shall be determined by Fire Department but Sh,ll1 not be less than
required value for Ordin,u-y haz,ud-III
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USE SEPARATE SCRIPTS FOR EACH SECTION

SECTION -A
There are FOUR questions in this section. Answer any THREE.

Symbols have their usual ineaning. Normal graph paper will be supplied.

1. (a) Deduce the Euler-Momentum equation for a jet of water striking a series of radial

curved vanes fixed to the rim of a rotating wheel. (15)
(b) A jet of water of 30 mm diameter having a velocity of 60 m/s strikes without shock
on a series of vanes which moves in the same direction of the jet. The vanes deflect the
jet through an angle of 165°. The relative velocity at the exit is reduced by 10% of that

at the inlet. The windage loss on the wheel is 0.45u2/2 per unit mass of water. (20)
(i) Give the derivation for the velocity of blade for the maximum efficiency; (ii) Find
the force and its direction acting on the blade.

2. (a) Why do the buckets of a pelton wheel deflect the jet through an angle of 165°?

Derive an expression of hydraulic efficiency for pelton wheel.

(b) A pelton wheel working under a head of 800 m has an outlet blade angle of 15°.

The relative velocity.at outlet is reduced by 15% due to friction of water passing over

the buckets. The diameters of jet and wheel are 100 mm and 1.3 m, respectively. The

coefficient of velocity for the nozzle is 0.97 and the velocity of whirl at outlet is zero. (18)

Find (i) the speed of the turbine and speed ratio, (ii) force exerted by the jet on the

wheel, and (iii) power developed and hydraulic efficiency.

3. (a) What is the physical significance of unit quantities on the performance of the

hydraulic turbine? Derive the expressions of "unit speed" and "unit power" from the

concept of unit turbine. (17)

(b) An outward flow reaction turbine works under a head of 220 m and runs at 300

rpm. The constant width of the runner is 300 mm and the flow rate of water is 8 m3Is.

The inlet and the outlet diameters of the runner are 2.3 m and 3.1 m, respectively. Due

to the thickness of the blades, the flow area is reduced by 9%. If the discharge is radial

at outlet, find the vane angles at inlet and outlet, and power developed by the turbine. (18)

4. (a) The following data pertain to a test carried on a water turbine working under a

design head of 10m.

Contd P12
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Contd ... Q. No. 4(a)

Speed (rpm) 168 195 222 252 279 306 . 325

Power (hp) 325 340 350 350 340 320 297

Discharge (m3/s) 3.96 3.90 3.81 3.72 3.65 3.52 3.48

(15)
Plot a curve between overall efficiency and unit speed. Calculate the turbine speed at

the maximum efficiency and hence, find the specific speed. Also find the coefficient of

the turbine when the speed is 240 rpm.

(b) What are meant by "cavitation" and "critical cavitation number"? Discuss the effect

of cavitation in hydraulic turbine. . (10)
(c) What is rotodynamic transmission? Write the differences bwtween fluid coupling

and torque converter. (10)

SECTION-B
There are FOUR questions in this section. Answer any THREE.

5. (a) Sketch and label the indicator diagram of a single-acting reciprocating pump

without an air vessel including acceleration head, frictional head and velocity heads

and show the detail expressions for the calculation of power input required by the

pump.

(b) What happens to the indicator diagram and the power input requirement when air

vessels are fitted very near to both the suction and the delivery pipes? Show the detail

expressions for the calculation of power input requirement in this case as well.

(c) An air vessels is fitted on the delivery side to a single-acting reciprocating pump,

with piston diameter of 300 mm and stroke of 500 mm. The length and the diameter of

the delivery pipe are 40 m and 100 mm, respectively. If the pump runs at 50 rpm, find

the power saved in overcoming the friction by fitting the air vessel. Assume

atmospheric pressure head as 10.3 m water abs and friction factor as 0.03.

6. (a) The bore and stroke of a double acting reciprocating pump are 250 mm and 300

mm, respectively. The suction pipe is 20 m long while the delivery pipe is 100 m long.

The pump draws water from a sump which is 3 m below the pump axis and delivers to

a height of 80 m above the pump axis. The pump runs at 60 strokes per minute. The

diameter of both the suction and the delivery pipes are 100 mm and a large air vessel is

fitted in the delivery pipe 4 m from the pump cylinder. The pump is driven by a motor

of 85% efficiency. Find the power required to drive pump. Assume friction coefficient

of the pipe is 0.05.

Contd P/3
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Contd ... Q. NO.6

(b) What is meant by 'starting speed' of a centrifugal pump? Derive an expression for

the minimum starting speed of a centrifugal pump. (8)
(c) A centrifugal water pump rotates at 500 rpm. The impeller has uniform blade

widths at inlet as 50 mm and at outlet as 25 mm. The diameters of the impellers at inlet

and outlet are 80 mm and 250 mm, respectively. The blade angles at inlet and outlet are

45° and 30°, respectively. Determine the ideal flow rate, pressure head rise across the

impeller, the theoretical torque and power requirements. (13)

7. (a) Show with a rough sketch the typical chart indicating the guidelines for the

selection of different types of pumps for different applications. (6)
(b) Explain how NPSHA and NPSHR are related to cavitation in a centrifugal pump.

How are these parameters determined? (12)

(c) The following performance data were obtained from a test on a centrifugal pump

delivering water:

Q (mj/h) 0 27.24 54.3 81.6 108.6 136.2 163.2 228.0

H(m) 12.2 12.8 13.1 13.4 13.4 13.1 12.2 11.0

r; (%) 0 26 46 59 70 78 78 74

(17)

Plot the characteristics curve (Head, Efficiency, Power input vs Discharge) of the pump

and determine its duty point and shut-off head. Also calculate its specific speed

keeping agreement with the US customary values for the specific speeds of pumps.

8. (a) Make a brief comparison between 'submersible pumps' and 'deep-well turbine

pumps'. (7)
(b) A single stage centrifugal pump delivers 0.5 m3/s of water at 2000 rpm against a

head of 32 m. The outside diameter of impeller is 250 mm. A geometrically similar

multistage pump is required to deliver 0.75 m3/s of water at 1500 rpm against a head of

220 m. Find out the number of impellers of the multistage pump and the outside

diameter of each of the impellers of the same pump. (14)
(c) A three-stage centrifugal pump delivers 65 lis at 950 rpm. The outside diameter and

outside width of each impeller are 380 mm and 26 mm, respectively. The vanes are

curved backward at an angle of 45° at the exit. If the manometric efficiency is 86%,

find the manometric head developed by the pump. (14)
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SECTION-A

There are FOUR questions in this section. Answer any THREE.

1. (a) Explain how can you determine the maximum and minimum cutting and feed

speeds.

(b) What are the requirements of a machine tool?

(c) If n] =10, nz = 480 and z = 12, find the spindle speeds according to GP series and

AP series. (n] , nz' and z have their usual meanings)

(10)

(15)

(10)

(5)

2. (a) Show that, the difference in the number of teeth of adjacent gears of a cluster must

be at least four to avoid collision.

(b) Draw the economic ray diagram for a 6-speed gearbox and show the individual

transmission ratios. (5)

(c) What are the advantages of a hydrostatic slide way? (10)

(d) Briefly explain the design of slideways for wear resistance by analyzing the forces

acting upon the slideway surfaces. (15)

3. (a) What are the basic differences between ajig and a fixture?

(b) What is 3-2-1 locating principle? How many motions can fix pins and a clamp

restrict according to this principle?

(c) If the work piece is too thin that it can bend and wrap easily, which jig will be

suitable to hold it? Explain with a neat diagram.

(d) Describe the working principle of a three jaw chuck. What are the limitations of it?

4. (a) What are the components of an ideal roller bearing?

(b) What are the advantages and disadvantages of a journal bearing?

(c) Mention the requirements of a machine tool control?

(d) Describe the importance ofCNC machine tool compared to a traditional one?

Contd P/2
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SECTION-B
There are FOUR questions in this section. Answer any THREE

5. (a) Name the major components common to all conventional machine tools and explain

the functions of those components. (7)
(b) By sketching a simple line diagram of a milling machine, visualize the location and

position of the tool, work piece, base, spindle, column and motor in that machine. (8)
(c) Describe briefly with the help of block diagram, the major aspects that are

associated with machine tools engineering. Also show the interconnections amongst

those aspects. (10)
(d) What type of power sources are generally used in different machine tool drives?
State the advantages and limitations of hydraulic drive over mechanical drive in

machine tools. (10)

6. (a) "Machine tools basically produce some geometrical surfaces on solid

bodies"-justify the statement. Briefly explain with the help of suitable diagrams the

principle of production of flat surfaces and cylinders surfaces with the help of

Generatrix and Directrix. (11)
(b) Visualize with the help of suitable sketches the connection of Generatrix and

Directrix with the tool-work motions in (i) Taper turning, (ii) Shaping and (iii) Drilling. (12)
(c) With the help of suitable illustrative diagrams, connect the G and D with eM/FM,
T/W and the ways of getting G and D i.e., Tr/F/T.Tr/G in cases of (i) Grooving, (ii)

Planning and (iii) Slotting. (12)

7. (a) Show schematically by block diagram the distinct roles of several mechanisms,
kinematic chains and the overall. kinematic structure in deriving power and motions

from the power sources(s) for the tool-work. (11)
(b) Briefly describe with the help of simple diagram the construction and functioning

of a K23 type compound kinematic structure of any machine tool. (14)
(c) Name and schematically show the different mechanisms that are used in machine

tool kinematic systems for transforming rotary motion to translation motion. (10)

8. (a) Explain the mechanism of travel control through a dropping worm with neat

diagram. (8)
(b) What is the purpose of dynamic performance testing? How is it carried out in lathe

machine? (15)
(c) Write short notes on the following materials as they are used in machine tool

structure:

(i) Epoxy concrete
(ii) Polymer-impregnated concrete
(iii) Fiber reinforced cemented composites

(12)
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