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Question No-1 is compulsary
Answer any 3 from the remaining
Assume suitable data if necessary.

Answer ANY FOUR Questions.

Two pin fins are identical except that the diameter of one is twice of other. For which
fin will (i) Fin Effectiveness (ii) Fin Efficiency be higher?

Whatis Thermal Boundary Layer.2llustrate the same with the help of & neat diagram.
What is fouling in Heat Exchangers?

During the ripening process of orange, the average heat energy release is estimated as
4715 KJ/ m’hr. If the orange is assumed to be homogenous sphere having
K=0.175 W/mK, compute the temperature at centre of orangs.

A Filament of a 75 W light bulb may be considered as & black body radiating into a
black enclosure of 70°C.The filament diameter is 0.1 mm and length
50mm.Considering the radiation , determine the filament temperature.

A standard cast iron pipe (inner diameter = S0 mm and outer diameter = 55 mm) is
insulated with magnesium insulation (k = 0.02 W/mK). Temperature at the interface
between the pipe and insulation is 300°C. The ailowable heat loss through the pipe is
600 W/m length of pipe for the safety; the jemperature of the outside surface of
insulation must not exceed, 100 °C. Determine minimum thickness of insulation
required.

Dﬁv@p r-.lauen of hcax n-aufer lhraggh fin with hea( loosing at h%h

vity. How thermal y s variedw
Att at 200°C nnd at atmospheric pressurc flows at a velocity of 2 m/s over a plate
maintained at 1000°C . The length and width of the plate are 800mm and 400mm resp.
Using exact solution; calcuiate the heat transfer rate from.

2

i) First half of the fln( ii) Full plate and i) Next half of the plate.
Nu = 0.332 Re®” Pr** Properties of air at 600°C are p=1.06 kg/ m’,
#=7211kg/mb, v=18.97x10 m¥s, Pr=0.696

With the help of Buckingham n-theorem show that for forced convection

Nu=CRe™
Show that the radiant heat transfer between two infinitely large parallel plates
separated by n shields is

Qn-shietas =

The net radiation from the surfaces of two parallel plates maintained at temperature T
and Tz is to be reduced by 79 times. Calculate the number of screens to be placed
between the two surfaces to achieve this reduction in heat exchange. Assuming the
emissivity of screens as 0.05 and that of the surfaces as 0.8.
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QP Code : 5722

c) What is the mode of heat transfer in vacuum? Define Absoptivity, Reflectivity, [4]
Transmisivity and establish the relation among them.

Q5 a) Derivethe ion for log mean diffe (LMTD) in a parallel flow (8]
heat exchanger. State your assumptions.

b) A counter flow heat exchanger is employed to cool 0.5 kg/s (Cp=2.45  ki/kg'C)of (8]
oil from 115°C 10 40°C by the use of water. The inlet and outlet temperature of cGoling
water are 15°C and 75°C respectively. The overall heat transfer coefficient is xpected
to be 1450 W/m?°C. Using NTU method. Calculate the following:

i) The mass flow rate of water
ii) The effectiveness of the heat exchanger
iif) The surface area required.

¢)  Classify Heat Exchangers on various arrangements. 0]
Q6 a2} Answer (any Two) 1)
(i) What is Filmwise and Dropwise condensation?
(i) Why Extended surface are used? -
(iii)How Numerical methods are used in conduction. Hent transfer. -
b) An egg with mean diameter of 4cm and initially at 20°C is placed in a boiling water (8]
pan for 4 min and found to be boiled to the consumers taste. For how long should a
similar egg for same consumer be boiled when tsken from refrigerator at $°C? Teke the
following properties for egg: k = 10 W/mK, p.= 1200 kg /m’, C, = 2 ki/kg K and h =
100W/m°K. Use lump theory.
) Explain the physical slgmrcnncc of Reynoid number and Prandtl number 14)
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Correction:

Q.1 d) Take diameter of orange = 90mm

Outer surface temperature of orange = 8°C.
Q.2 a) K for cast iron = 20 W/m°C.
Q.3 a) K for air 0.02894 W/m° C.
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Instructions:
1) Question No-1 is compulsory
2) Answer any 3 from the remaining
3) Assume suitable data if necessary.

Q1 Attempt any five of the following

(20)
%) Justify - Variation in specific heats is responsible for changes in efficiency of air

standard efficiency of engine.

b) Justify - Progressive increase in richness of air fuel mixture is disadvantege of

simple carburettor

<) fusty - Whil desgning 81 ogine cominution chataber uctce 0 voluma ratlo

should be kept maximum for end gas re

d) Explain how the quantity of fuel to be hdected ostds corubustion cHiEber of s

engine is controlled with fuel injection pump?

P
€) Justify - Lower values of compression ratios are preferred for turbocharged engine

) Explain how it is possible to lower down NOX emissions f:
‘gas recirculation method?

n engine with exhaust

Q2a) During trial on single cylinder, four stroke oil engine, the following

observations were recor
Bore and stroke : 300 mm x 450 mm
Duraffon of trial : 60 smin
Engine speed : 220 RPM

Fuel consumption : Tk
Calorific volue of fuel : 45040 kl/kg
Indicated mean effective pressure : 5,867 bar

Net brake load : 130 %

Brake drum diameicr : 1650 mm

Total weight of jacketed cooling water : 500 kg
Temperature ri

Air consunption : 300 kg
Specific heat of exhaust gases : 1.004 ki/kgoK

Roon: temperature : 25°C

¢ of jacketed cooling water : 40 degree centigrade
Temperatuse of exhaust gases : 300 degree centigrade

mine: Mechanical efficiency, Indicated and Brake Thermal

sificiency and heat balance sheet on minute and percentage basis. (12)

b)  Write anote on effects of detonation.

MD-Con. 9290-15.
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2 Q.P. Code : 5638

Q3 a) A four cylinder four stroke engine has a cubic capacity of 1490 em’. It
develops maximum power at 4200 RPM and air fuel ratio required is 13:1. The air speed at
‘venturi is limited to 90 m/s. The volumetric efficiency of engine is 70%. Nozzle lip is 6 mm
and atmospheric pressure and temperatures are 1.013 bar and 293 K. An allowance is to be
made for emulsion tube whose diameter should be taken as 1/2.5 of venture diameter. Taking
following data, calculate the diameter of venture and nozzle.

Cda = 0.85, Cdf = 0.66 and density of fuel = 740 kg/m3 (10)

b)  What are the requirements of diesel fuel injection system? Explain air
injegtion system with neat sketch. {16)

2)  InanOtto engine pressure and temperature at the beginning of cunpression
are 1 bar and 37°C respectively. Calculate the theoretical thermal efficiency of the cycle, if
the pressure at the end of adiabati ion is 15 bar. Peak during the cycle
i5 2000 K. Calculate the heat supplied per kg of air, work done per kg 2 air and the pressure
at the end of adiabatic expansion. Take Cv = 0.717 kI/kg’K and adiabatic index = 1.4.

10)
b) ‘With neat sketch explain various types of fuel nozzles used in diesel fuel
injection system. a0

Qs &) What are thegffects of engine under coolir and over cooling? With neat sketch

explain principal and workinglbf evaporative cooling system. (12)
S ’ ¥ Lot d° COM
Qs

rite a short note on (any four)
Octane rating of fuel and its determination
Comparison betwecr. dry sump and wet sump lubrication system
€ Effect of supercharging on thermodynamic cycle
d)  Slengine fuel injection systems
€ Stages of combustion in CI engine
f)  Stratified viarge engine
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N.B.:

(1) Question No.1 is compulsory

(2) Attempt any thr ining five
(3) Figures to right indicate full murks

(4) Assume suitable data if necessary.

(5) Notations carry usual meaning.

’ Q.1(A) Explain lized system el with block diagram. 05
(B) Write the different classification of control systems. 05
(C) Write short note on PI controller. 0s
‘ (D) Write the working principle of piezoelectric accelernmeter 05

Q.2(A) Explain the following terms with respect to the measurement system: (i) 06
Span and Range (ii) Hysteresis
(B) Illustrate the working principle of “LVDT” for displacement 06
measurement.
(C) Convert the following state-space system of a single input single output
system into a transfer function: 08

T T
o=t 0]{2}

Here x; and x; are state-variables, u (1) is a force vector and y (t) being
the system response.

Q.3(A) With a neat sketch explain working of an Operational Amplifier (Op- 05
amp). Enumerate limitations of the same.
(B) What ar¢ desired, i ing and modifying inputs w.r.t.
of a system? 05
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(B)

Q.5(A)

(B
Q6(A)
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A ity foedback systein ias Gi(s) = m{m (@ Ifr () =4tand
k= 2, find steady state error (b) If it is desired to have steady state
error to be 0.2 find corresponding value of “k”. (c) Find steady state
error if input is changed to 2+6t , and value of “k” to 10.

‘What are rosettes? Explain different types and configuration of rosettes.

The open loop T.F. of unity feedback system is G(s) ﬂs(_1K__)’ for this

15
system overshoot reduces form 0.6 to 0.2 due to chang= in “K” only.

Show that—re—1= 43.33, where Ky and K are values of *K” for 0.6
and 0. 2 overshoot respectively 10

Sketch Bode plot and assess the stability for the control system having
open loop transfer function

G(SHH(S)

.

120
S5+ 2)(S +10)
With a neat sketch explain the constructional feature and working of (i)
Lonization Gauge, (ii) Thermistors
Draw the root-locus of the cantrol system whose open-loop transfer
function is given by

K
GHS) =
AEE) S} S+1)
‘With a neat sketch explain the constructional feature and working of (i)
digital tachometer, (ii) Electromagnetic flow meter
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Instructions:
(1) Question No.1 is compulsory and Answer 3 Questions remaining 5 Questions.
(2) Assume suitable data wherever necessary
(3) Concepts explanation with suitable case study justification
(4) Diagram and sketches explanations are right to reserve full marks

Q1 Answer Any Four Questions
1. Integration of process and Product development system 20
2. Classification of various press tool machines with line sketches
3. Write short note on Ultra Sonic Machining (USM)
4. Explain Scrap strip Layout
5. Define Jigs and Fixtures
©z 1. Explain Transfer machine machines used in industry? 10
2. Explain various sheet metals production process with neat 10
sketches.
Q3 1. Explain the following with neat sketches i, Locators
i) Clamping Devices (Any Two Each) 10
2.Explain’ the general arrangement of Injection plastic molding 10
process
Q4 1. Tabulate of ditional 10
processes & Explum Electrin Beam Machining (EBM)
2. Explain Flexible Manufacturing System (FMS) 10
Qs 1. Explain  principle, ~ construction, working, applications, 10
advantageous and limitations of Abrasive Jet Muhmu‘ (AIM)
2. Draw an economical strip layout and find out percentage 10
utilization of material of square product. Thickness of sheet
metal | mm_(Assume zide of the product is 25mm)
Q6 Answer Any Two Questions 20

I Explain  principic, construction, working,  applications,
advantageous ana limitations of Electro chemical Machining
(ECM)

. Agile  Maoufacturing  System  principles,  procedures,
implemeriation in Production Process

. Write chort note on (i) Die and Punch of press tool design with
neat sketches (i) 3-2-1 Principle of Locators with neat
sketches

w o~
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N.B. : (1) Question No. 1 is Compulsory
(2) Answer any three questions from remaining five questions
(3) Assume suitable data whenever required but justify the same
(4) Answer to the questions showed be grouped and written together.
1. Answer any four questions (20)
(a) What do you understand by dry clutch and wet clutch?
(b) Define dynamically equivalent system. State the condition is necessary to muke two systems
dynamically equivalent.
(c) Explain the necessity of gear box in automobile.

(d) Explain the following terms with reference to a governor-

(i) stability (iii) (iv) Coefficient of insencitiveness

(e) What do you understand by gyroscopic couple? Derive a formiuia for its magnitude.

2 (a) A cone clutch with a semi-cone angle of 15° transmits 10kW at 600rpm. The normal pressure

intensity between the surfaces in contact is not to exceed 100 kN/mi. The width of the friction surfaces

is half of the mean diameter. Assume y = 0.25. ine (i) the outer and of the plate.
(ii) width of the cone face. (iil) the axial force 1o #agage the clutch. (10)
(b) In the epicyclic gear train shown in Fig. i Thi wheels A and B as wellas wheels

C and D rotate independently about the »vis 0. The wheels E and F rotate on the pins fixed to the arm
‘a’. All the wheels are of the same mocuie. The number of teeths on the wheels are

Ta=52,Ts

6, Te = T4=36
Determine the speed of C, if (i} the wheel D fixed and arm ‘a’ rotates at 200 rpm clockwise (i) the wheel

D rotates at 20 rpm counter -- clockwise and arm “a’ rotates at 200 rpm clockwise. (10)

TURN OVER
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2 QP Code : 5555
3 (a) A horizontal gas engine running at 210 rpm has a bore of 220 mm and a stroke of 440 mm. The
connecting rod is 924 mm long and the reciprocating parts weigh 20 kg. when the crank has turned
through an angle of 30° from the inner dead center, the gas pressures on the cover and the crank sides
are 500 kN/m” and 60 kN/m’ respectively. Diameter of the piston is 40mm. Determine (i) turning
moment on the crank shaft. (ii) thrust on the bearings. (iii) acceleration of the flywheel which has a mass
of 8 kg and radius of gyration of 600 mm while the power of engine is 22 kW. 18)

(b) In a spring —loaded Hartnell type of governor, the mass of each ball is 4 kg and lift of ti.« sleeve is
40 mm. The governor begins to float at 200 rpm when the radius of the ball path is 90 ram. The mean
working speed of the governor is 16 times the range of speed when friction is neglected. The lengths of
the ball and roller arms of the bell crank lever are 100 mm and 80 mm respectively The pivot centre and
axis of the governor are 115 mm apart. Determine the initial compression of the spring, taking into
account the obliquity of arms.

Assuming the friction at the sleeve to be equivalent to a force of 15 N, determine the total alteration in

speed before the sleeve begins to move from the mid-position. (12)

4 (a) Each wheel of a motorcycle is of 600 mm diameter and has a moment of inertia of 1.2 kg-m®. The
_total mass of the motorcycle and the rider is 180 kg anc combined centre of mass is 580 mm above the
ground level when the motor cycle is upright. The mcment of inertia of the rotating partsof the engine
is 0.2 kg-m’. The engine speed is 5 times the spe«a of the wheels and is in the same sense. Determine.
the angle of heel necessary when the motor cyzle takes a turn of 35 m radius at a speed of 5akm/h.
(10)
(b) Single plate clutch transmits 25 kW at 900rpm. The maximum pressure intensity between the

plates is 85 kN/m’. The outer diamter of the plate is 360 mm. Both the sides of the plate are effective

and the coefficient of friction iz 0.25. Determine (i) inner diameter of the plate, and (i) axial force to

engage the clutch. (10)

5 (a) A differential band brake, as shown in Fig. 2 has an angle of contact of 225°. The band has a
compressed woven lining and bears against a cast iron drum of 350 mm diameter. The brake is to
sustain a torgue of 350 N-m and the coefficient of friction between the band and drum is 0.30. Find: (a)
The necessary force (F) for the clockwise and anticlockwise rotation of the drum; and (b) The value of

‘OA’ for the brake to be self locking , when the drum rotates clockwise. (12)

TURN OVER
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(b) A cast iron flywheel is requires to absorb 25000 M-m of energy as speed is increased from 120 to
125 rpm. If the wheel is to be solid disc having a diameter 8 times its thickness. Determine its diameter.

Density of C.1. = 7200 kg/m">. (08)

6 (a) A loaded porter governor has 4 links each 25 cm long, 2 revolviig masses each weighing 30 N and a
central dead weight weighing 200 N. All the links are attached tc respective sieeves at radial distances of
4 cm from the axis of rotation. The masses revolve at a radius of 15 cm at minimum speed and at a
radius 0f 20 cm at maximum speed. Determine the range of speed. (10)

(b) The turbine rator of ship has a mass of 900 kg a~d radius of gyration 600 mm. It rotates at 1800
rpm clockwise looking from the stern. Determine gyroscopic couple and its effect when; (i) the ship is
travelling at 40 km/hr and steers to left in a curve of 100 m radius; (ii) the ship is pitching and the bow is
descending with maximum velocity. The pitciing is simple harmonic, the periodic time being 30 seconds

and total angular moment between the erireme positions is 12°. (10)
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