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B)

.4 Solve the ?:oi.:m.

" p = 18.96 x 10 m¥s, p = 1.06 kg/m’

turbutent quan “Assume uniform velocity ?oam on the zvm:.mms ‘side om the Emﬁm
: State the value of Re at :mumz_ob

Air at 60°C and atmospheric pressure “flows over a thin flat plate (one side) which i is1m- (€o4

wide and 2 m in length. The free stream air velocity is-1 m/s. Calculate’ a) thickness of
velocity boundary layer at a distance x = 1.5 m and b) total m_.mm *.o,,om on the n_mg. .
Use following values of fluid properties: : .

Use following equations for thickness of velocity coﬁnamQ Ewﬂ. NSQ &mm nonwmo_na
respectively:

Q.6 Solve the ».o:ci.:m

A} " Consider a 20 cm diameter %w@._ow_ ball at 800 K suspended in air. Assuming the ball  (CO-6)
¢ closely approximates a blackbody, determine:
a) The total blackbody emissive power
b) The amount of radiant energy emitted by the ball in 5 min.
¢) The monochromatic blackbody emissive ﬁoéoa at a wavelength-of 3
_micrometers.

wv mnma various shape factor _‘&mnozm (algebra) in  radiation ramﬁ anmmnﬁ ) - - ,‘Ano.s\

wrmé cofresponding point on pool boiling curve.

EC2FA3D0100FD3760E4B79796A99CB3F

. 'Water at 50°C enters 1.5 cm diameter tubeiofa somn mxn:mzmmn >mmc3m <n_oo:< of é&m_, TCodT 6
at mean temperature as 1 m/s. The tube surface’is maintained at 99°C. :
Calculate the exit water temperature. if the _osmn._ oftubeis 2m .- S
Assume following properties om water mﬁ mean 88@0353 ?mﬁm& EEE.NE. in
properties with temperature). -~ :
u=489.2x 10* _am\AB mv
p = 984.4 kg’
k=0.656 Wi K-
> = 4178 J/kgK .
| Use following correlations: - ;
: f=0.079 Re™%25
Zzu Z Q\uxxmunées Pr
TLNL\ \L %Lm 1
B)i A 15 cm. BmBQQ ro:Nocnw_ iron cGa ,SE Im wnzmﬁr is SGomaa to saturated steam at - Aooé 6
100°C-on inside and-stilk-air at 20°C on outside. Calculate the convective heat transfer
rate from. the outer surfacé of pipe and compare it with radiant heat transfer rate if the
mzqccnmim mﬁmuanm (imaginary) are at 20°C. Assume outer surface of the pipe as black.
" Use. \0:32:% 83.&38: \9. \Bwroi& .E.um.
- Nu'= 048 Ra"?®
- Q.ww \cmes::m values o\ ﬁlﬁmg% of air at 60°C:
p=106kg/m® ~ n= No::ox,zm\a. k=0.029 WmK Cp=
:1005 .Snm HA o .
Q.5 umc_é :5 ?:oi:.m . ) ) .
A) ..H: a acc@_m-v:uo countel noé heat exchanger 10,000 kg/h of an oil menm a specific | (CO-5) 6
* heat 2095 J/kg K is cooled from 80°C to 50°C by 8000 kg/h of cooling water at 25°C.
| Asstime:overall heat transfer coefficient of 300 W/m?K and specific heat of water as :
4180 J/kg K. - -
a) Determine LMTD
o b) Determine the heat exchanger area. o
B). U_.mé the voz boiling curve & identify different boiling regimes. Define critical flux & . = 6

*kk m—.—n *kd

EC2FA3D0100FD3760E4B79796A99CB3F



DR. BABASAHEB AMBEDKAR TECHNOLOGICAL: UNIVERSITY
LONERE - RAIGAD -402 103 S
Semester Winter Examination — Dec. - 2019 ns

Branch: Mechanical Engineering. S Sem = V
Subject: - Applied Thermodynamlcs—l(BTMECSOZ) 5_ Marks 60 e
Date:- 11/12/2019 SEE Time:-3, Hr,

Instructions to the Students
1. Each question carries 12 marks.
2. Attempt any five questions of the following, - &
3. Illustrate your answers with neat sketches, d1agram etc wherev er necessary
4. If some part or parameter is noticed to be mtsslng, you may appropnately
assume it and should mention it clearly BT el

- Q.1 a) What is meant by term fuel? Class1ty fuels in detatl Bemas T (6)
b) Explain briefly, the method used to. deternnne the h1gher calorlﬁc value of the hquld -------- 6)

Q2 a) Descrlbe with neat dlagram the constructlon and worklng of a Babcock and Wllcox water tube boiler.

(6)

b)The following observanons were made i ina bmler tnal ; ‘ 5
Coal used 250kg of* caiorxﬁc vahie 29800kJ/kg, water evapo‘ ‘ated 2000kg, steam pressure 11.5 bar,
dryness fraction of steam 0.95 and feed water temperature’ 34;‘4(3‘ ~alculate the equivalent evaporation
“from and at IOOOC” per kg of coal and the efﬁmency of the b ler (6)

Q.3 a) Withpv and ‘Ts dlagram explam Carnot Vapour cycle m detall (6)
b) Show the ‘Ra ) le on p—v and T-s dlagrams and explam the processes involved. ----------- (6)

Q4 a)Dry saturated steam at a‘ pressure of 15 bar enters ina nozzle and is discharged at a pressure — of 1.5
bar. Fmd the final velocity: of steam, when the initial velocity of steam is neglible. If 10% of the heat

drop is Tost in: fnctlon, find the percentage reduction in the final velocity. --- (6)

1.h- graph eXplam effect of frtctton between nozzle surface and steam. - (6)

\ 1 urbme the steam enters the wheel through a nozzle with a velocity of 500 m/s and at
angle of 20°to:the dn‘ectmn of motion of blade. The blade speed is 200m/s and the exit angle of
moving biade is% 250 Find the mlet ang]e of moving blade, exit velocity of steam, and its direction and

< 'work done per kg of steam, -=s--io=c: (6)
b) What do you mean by compoundmg of the turbine. Draw the neat sketch of the 3 stage velocity
b ‘dmg,\wnh varlatlon of pressure velocity and specific volume. (6)

a)vWith "neat' Ske‘tch'and;‘cycle‘representatlon explain the working of the centrifugal compressor.  (6)

b) Wlth neat sketches explam construction, working of Reciprocating air compressor with
apphcatlons : :

(6)

Paper End

EC2FA3D0100FD3760E4B79796AE941E3






DR. BABASAHEB AMBEDKAR TECHNOLOGICAL UNIVERSITY, LONERE -
RAIGAD -402 103
Winter Semester Examination — December - 2019

Branch:- Mechanical Sem.:- V

Subject with Subject Code:- Machine Design —-I(BTMEC503) Marks:60

Date:- 13/12/2019 ‘ ‘ Time:-3 Hr.

Instructions to the Students
1. Each question carries 12 marks.
2. Attempt any five questions of the following.
3. lustrate your answers with neat:sketches, diagram etc., wherever necessary.
4. If some part or parameter is noticed to be missing, you may appropriately
assume it and should mention it clearly

| (Marks)
Q.1. Any two | .
a) Define Machine Design. Explain various design considerations (6)
b) Explain Aesthetic consideration in design with sketches. (6)
¢) Explain ergonomics consideration in design of control & display. (6)

Q.2. Any Two :
a)The load on a bolt consists of an axial load of 10 KN together with transverse
shear force of 5 KN. Find the diameter of bolt required according to maximum

shear stress theory. The permissible tensile stress at elastic limit =100MPa, and
F.S.=1 | (6)

b)Cotter joint to support a load of 30 KN. The material used is plain carbon
steel with stresses, Tensile stress = 50 MPa, Shear stress = 35 MPa, Crushing
stress = 100 MPa Find 1)Diameter of rod ,d 2)Diameter of spigot end,d2

-3)Width of cotter,b 4)Thickness of cotter,t 5)Diameter of socket (6)
¢) Write design process of knuckle joint with suitable sketches (6)
Q.3. Any two
a) What is stress concentration? What are the causes of stress concentration &
remedies for stress concentration. (6)

C7B584B90A6F2E4613757AB6D 1 6E383E




Q4.

b)Define(any three)
1)Fatigue failure, 2)Endurance limit, 3)Notch sensitivity , 4)Reversed stress

- 5)Repeated stress (6)

¢)A steel rod subjected to reversed axial load of 180 KN.Find the dia. of the
rod if F.S.= 2, Ultimate strength = 1070MPa, Yield strength=910MPa,
Endurance strength = half of ultimate strength, Ka=0.8, Kb=0.85, Kc=0.7,
Kf=1. ‘ 6)

Any two R

a) Find the diameter of solid steel shaft to transmit 20KW at 200 rpm. The safe
shear stress = 45MPa. If hollow shaft is to be used in place of solid shaft, find
the inside & outside diameter when ratio of inside to outside diameter.is 0.5

| S (6)
b) Prove that crushing stress is tw1ce the shear stress when key.i is: equally strong
in crushing & shearing and also give sketches. (6)

¢) Design muff coupling to transmit 40KW at 350 rpm. For shaft & key, Shear
stress=40MPa, Crushing stress=80MPa, For muff-Shear stress=15MPa. (6)

Q.5. Any two

Q.6.

a) A vertical two start square threaded screw of 100mm mean diameter and 20
mm pitch supports a vertical load of 18 KN. The axial thrust on the screw is
taken by collar bearing of 250 mm outside diameter and 100 mm inside
diameter. Find the force required at the end of lever which is 400mm long in
order to lift or'to lower the load u-0 15& p1=0-20.
(6)

b)A plate 100mm wide and” 10- mm thlck is to be welded to another plate by
means of double parallel fillet weld. The plates are subjected to static load of 80

KN. Find the length of weld if shear stress = 55MPa. (6)
¢) Explain with sketch bolt of uniform strength. (6)
a)Define the terms related to springs

1)Solid length 2)Free length

3)Spring: - index 4)Spring rate . (6)

b) Design a helical compression spring for a maximum load of 1000N for a
deflection of 25 mm. Using spring index =5,Shear  stress = 420MPa,
Modulus - of rigidity = 84000 MPa, consider effect of stress concentration.

(6)

C7B584B90A6F2E4613757AB6D16E383E




DR. BABASAHEB AMBEDKAR TECHNOLOGICAL UNIVERSITY,
LONERE - RAIGAD -402 103
Winter Semester Examination - December - 2019

Branch: B. Tech Mechanical Sem.:-V
Subject with Code: - Theory of Machine -ll (BTMEC504) Marks: 60
Date:- 16/12/2019 . Time:- 3 Hr.

Instructions to the Students

1. Each question carries 12 marks.

2. Attempt any five questions of the following.

3. Nlustrate your answers with neat sketches, diagram etc., wherever necessary.

4. If some part or parameter is noticed to be missing, you may appropriately
Assume it and should mention it clearly

" (Marks)
Que.l. (2x6=12)

A) A pulley is driven by a flat belt, angle of lap being 120°. The belt is 100 mm wide by 6
mm thick and density 1000 kg/m’. If coefficient of friction is 0.3 & maximum stress in belt is

not exceed 2 MPa. Find greatest power which the belt can transmit & corresponding speed of
belt.

B) Explain centrifugal Tensionin belt.

Que.2. (2%6=12)
A) What do you understand by the term 'Interference’ & ‘undercutting' as applied to gears

B) A pinion of 20 involutes teeth and 125mm pitch circle diameter drives a rack. The
addendum of both pinion and rack is 6.25mm. What is the least pressure angle which can be

used to avoid interference? With this pressure angle, find the length of the arc of contact and
the minimum numbers of teeth in contact at a time.

‘Que.3: Attempt the following
A) Explain compound gear train with neat sketch. (6)

B) In an epicyclic gear train, an arm carries two gears A and B having 36 and 45 teeth
respectively. If the arm rotates at 150 rpm in the anticlockwise direction about the centre of
the gear A which is fixed, determine the speed of gear B. If the gear A instead of being fixed,
makes 300 rpm in the clockwise direction, what will be the speed of gear B. (6)

C7B584B90A6F2E4613757TAB6D1C40F84




Que. 4. (2x6= 12)

A) The turning moment diagram for a petrol engine is drawn to the followmg scales : Turmng
moment, | mm =5 N-m Crank angle, | mm = 1°. The turning moment diagram repeats itself
at every half revolution of the engine and the areas above and below the mean turning
moment line taken in order are 295, 685, 40, 340, 960, 270 mm? . The rotating parts are

equivalent to a mass of 36kg at a radius of gyration of 150mm. Dctermme the coefficient of
fluctuation of speed when the engine runs at 1800 r.p.m. ‘

B) Explain the terms. i) Sensitiveness of governor. ii) Stability of governor.

iii) Isochronism. iv) Hunting of governor. -

Que. 5. 3 ‘ @2%6=12)

A) The mass of the turbine rotor of a ship is 20 tonnes and has a radius of gyration of 0.6m Its
speed is 2000 r.p.m. The ship pitches 6° above and 6° below the horizontal position. The
complete oscillation takes 30 seconds and the motion is simple _harmonicy._ Determine the
following. i) Maximum gyroscopic couple. .ii) Maximum angular- acceleration of the ship
during pitching and iii) The direction in which the bow will tend to turn when rising, if the
rotation of the rotor is clockwise when looking from the left.

B) The turbine rotor of ship has a mass of 2000kg and rotates at a speed of 3000r.p.m.
clockwise when looking from a stern. The radius of gyration of the rotor is 0.5m. Determine
the gyroscopic couple and its effect upon the ship when the ship is steering to the right in
curve of 100m radius at a speed of 16.1 knots (1 knot = 1855 m/h) calculate also the torque
and its effects when the ship is pitching in simple harmonic motion, the bow falling with its
maximum velocity. The period of pitching is 50 seconds and the total angular displacement

between the two extreme positions of pitching is 12°. Find the maximum acceleration during
pitching motion.

Que. 6. Sol-vé the following,

A) Explain Raylelgh s method. | )
B) Explain and derive expression for critical or whlrlmg speed of a shaft. 6)

*****End Paper*****

C7B584B90A6F2E4613757AB6D | C40F84




DR. BABASAHEB AMBEDKAR TECHNOLOGICAL UNIVERSITY, LONERE -

RAIGAD -402 103
Winter Semester Examination - December - 2019

Branch:- Mechanical o
Subject:- :- Metrology and Quality Control (BTMECS505)
Date:- 18/12/2019 . )

Sem.:- V
Marks: 60
Time:-3 Hr.

Instructions to the Students

1. Each question carries 12 marks. ,

2. Attempt any five questions of the following. - - ‘ ‘ S

3. Illustrate your answers with neat sketches, diagram etc., wherever necessary.

4. If some part or parameter is noticed to be missing, you may appropriately
assume it and should mention it clearly

Q.1.

Q.2.

Q.3.
Q4.
0s.

a)
b)

a)
b)

a)
b)
a)

b)

i

‘5) _
~b).

a) »

(Marks)

Explain the phenomenon involved in ‘wringing’ of slip gauges. (06)

Comparison between Systematic Errors and Random Errors.

(06)

Define fit and with the help of .nc?af‘sketche’s, explain in short ~ (06)

the different types of fits.

Explain the working principle of a laser interferometer with the (06)

help of neat sketches.

“What is the radial runout of a gear? How is it measured?

(06)

With the help of a sketch, discuss screw thread terminologies.  (06)

What is Quality Statements
Briefly discuss on ‘Seven Quality Tools’.

State the significance of ‘Zero defects’
Describe a Quality function deployment.

Write a note on‘J T
Write a short note on ISO 9000 standards?
S Paper End

(06)
(06)

(06)
(06)

(06)
(06)

7E2479D4FFOA082B23F2979EIF3F61AA







