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4. 

5. 

(b) 

(a) 

(b) 

(c) 

(a) 

A power plant operates on the regenerative eye! e. Steam is supplied to the turbine at 8 0 
kgtfcm2 and 100°C. It is exhausted to the condenser at 0.05 kg,-/cm2

. The plant has two feed­
water heaters where steam extracted from the turbine is directly mixed with the feed-water. 
Steam is extracted from the turbine at pressures of 10 kgtfcm2 and 1.5 kgflcm2

. Detennine the 
mass of steam extracted at each of these pressures per kg mass flow at the turbine inlet, the 
heat rejected in the condenser per kg mass flow at the turbine in! et, the cycle efficiency and 
the gain in the cycle efficiency over a Rankine cycle operated under the same initial and final 
conditions: Assume expansion of steam to be isentropic. 

Draw neat schematic diagrams of closed eye! e and open cycle gas turbine engines. Label all 
components and show the flow directions. Show the various thermodynamic proces 
open and the closed cycle on the p-V and the T-s diagrams. 

Derive an expression for the optimum pressure ratio that will give the m um wer 
output per unit mass flow in a Brayton cycle where the compresss turbine 
efficiencies are and respectively, in terms of the maximum and minimum mp e ures in the 
cycle and the ratio of specific, heats at constant pressure and constana 

The maximum and the minimum temperatures occurring in a close eye! as turbine plant 
are 927°C and 37°C. The pressures at the outlet and the inlet of the co f. ssor are 5 kg,-/cm2 

and I kgtfcm2
. The compressor and turbine efficiencies ares d !if.% respectively. Per kg 

of air flow in the cycle detennine the compressor work, th · njw.ork, the heat supplied to 
the cycle and the net work done in the eye! e . .AI so£1 e thermal efficiency of the 
cycle and the optimum pressure ratio for maximum wer tput for the given temperatures. 
Assumey for air to be 1.4 and the specific heat 2t essure to be 0. 25 kcallkgK. 

Describe with the help of a neat diagram~ 1 fa vapor-compression refrigeration 

performance when t ian operated as a refrigerator and as a heat pump. 
How do superheating of the vap at t:l entrance to the compressor and sub -cooling of the 
liquid at the entrance of the ve s a! so the fri cti onallosses in the compressor affect 
the performance of 

(b) An ammonia refri gerato ope e on the simple vapor compression cycle. The pressure of 
liquid ammonia befo • tlin s 12 3 kg,-/cm2 and its temperature is 272°C. The evaporator 
pressure is 253 kr&!L . nia gas leaves the evaporator at -95°C. The power input to the 
compressor is 2 e mass flow rate of ammonia is 27 kg/h. Determine the dryness 
fraction of the throttling, the heat absorbed per hour in the evaporator and the 
coe~ficien of per aTI!lance of the refrigerator. Sketch the cycle on the T-s and the p-h 
diagr pe~s of ammonia arc given below 

D:;:< lft~IN, 8frt11TIItlt>tf ~nfhG(n. tc:llfti 
ksl/c:m• Hffdll ttu 

13'8 2.,, :!7•5 341 
n ·• 12.·ao n·:s 3n 
c heat of liquid at 12.3 k!!f/cm2 may be taken to be 1.14 kcallkg°C and the specific 

heat of superheated vapor at 253 k!!f/cm2 may be taken to be 0.6 kcallkg°C. 

6. Develop an expression for the heat flux pas sing radically through a long composite cylinder 
of length L made up of three concentric layers of different materials and thicknesses in terms 
ofr1, the inside radius of the inner cylinder; r2, r3 andr •• the outside radii of the inner, middle 
and the outer cylinders respectively; their corresponding thermal conductivities k1, k2 and k3 
the temperature T1 at the inner surface of the inner cylinder and the temperature 14 at the 
outer surface of the outer, cylinder, T1 being greater than T •. 

If the inside heat transfer coefficient of a fluid at temperature T1 flowing through this 
cylinder is hi and the outside heat transfer co efficient of another fluid at temperature T2 

flowing on the outside is ho, detennine the overall heat transfer coefficient referred to the 
inside surface. 
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7. 

8. 

(b) A thick -walled steel pipe of 168 mm outer diameter and 18 mm wall thickness is to be 
provided with asbestos I ayer insulation. The pipe carries saturated steam at a pressure of I 0 0 
kgr/cm2. The velocity of steam in the pipe is 25 m/s. The temperature of the surroundings is 
30°C. 

(a) 

(b) 

The outside heat transfer coefficient may be taken to be 15 kcal/m2 h°C while the 
inside heat transfer coefficients of the condensing steam may be taken to be 50 00 kcal/m2 

h°C. If the loss of steam by condensation is to be restricted to 0.5% of the mass flow per 100 
meter length of the pipeline, determine the insulation thickness. Assume thermal conductivity 
of steel to be 40 kcal/m h°C and the thermal conductivity of asbestos to be 0.15 kcal/m h°C. 
Neglect effect of fouling. 
What is the basis for classifying hydraulic turbines? Illustrate your answer by 1 s 
of turbines falling under each category. 

vanes at entry is 15 m/s. The radial velocity of flow is constant at 3. Th iameter of 
the rotor at entry is twice that at the exit. Determine the blade /if:s};,_ try and exit 
assuming that the absolute velocity of the water leaving the runner i ~dical direction. 

(c) Discuss the phenomenon of cavitations in hydraulic turbine

0
s. + 

Wnte short notes on any four of the followmg -

(a) Steam accumulator CJ 
(b) Hydraulic ram 

(c) Onfice meter for flow measurement ~ 
(d) Orsat apparatus for analyztng the pro duct ~ stt 
(e) Goverrung of steam turbmes 

(Q c"""""' ~ 

~flj 
• 
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(a) Grey cast iron 

(b) Mild steel 

(c) Brass 

(d) Stainless steel 
(xiii) What is the relative consumption by volume oxygen and acetylene in oxy-acetylene welding 

of mild steel? 

(xi v) It is desired to measure the pawing temperature while casting grey cast iron. State a suitable 
method. 

(xv) Wnte four sentences dtstmgutshing anN mtlhng machme from a CNC mtlhng m~ch e 
(xvi) For which of the followmg cases NC machme can be used economtcally? 

(a) Mass pro ductton 

(b) Batchproductlon 0 
(c) Job-shop production ~ 

(xvii) State the name of frequency dtstnbutlon use for estimating act1111 mes r PERT Gtve a 
sketch of the distn butlon 

(xviii) In which of the following processes there is no wear of tool~., + 
(a) Ultrasonic machining "-/ 

(b) Electrochemical machining CJ 
(c) Electro-discharge machining (l;i 
(d) Grinding 

(xix) With which of the following, value analys4 ; ed?-

(a) Inventory control ~ 
(b) Quality control 

(c) Fixing selling price of a p ~ct ~ 

(d) Attaching a cost val~~ction fulfilled by apart in a product 

(xx) What do AQL and Aa!:Q t · r uality control? 
(xxi) What are 'coated car · tti ols' coated with? 

(xxii) What are cerarnie;· ng o s made of? 
(xxiii) The sizes o fhol ' are respectively 

-1' -fO'DO. 

~ '>'~" "" ... - .... ·oo .m·oo 
D · aximum and minimum clearances, in the assembly of the two. 

( e thp aste tubes manufactured? 

( r gears, state the relationship between nodule and circular pitch. 

c!,1 ames 0 f gear manufacturing processes, pas sed on generation of profile. 

~ W D Give names of three methods used for forecasting in industry. 

~~i)List the methods of' manufacturing seamless tubes. 
(xxix) Write three main functions of coatings on the electric-arc welding electrodes. 

(xxx) List three methods for experimental determine on of strains in the elastic members. 

2. (a) A quick return mechanism of a shaper is shown in Fig. 2. The crank 0 1A rotates at 4 0 r.p .m. 
in the counterclockwise direction. Determine the linear velocity of the cutting tool when the 
crank 0 I A is at 4 50 with the horizontal. All dimensions are given in the figure. 2 0 
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(b) 

3. (a) 

(b) 

(c) 

4. (a) 

5. (a) 

(b) 

~ 
A hollowoh .. o£40 ~ ••• :;.~, md 2S mm iM• •=•• aJ. • <wiotiog 
moment of 1200 kgf-cm, simultaneously; it is subjected to an axial f I 000 kgf and a 
bending moment of 80 0 kgf-cm. Calculate the maximum co~<siv~d shear stresses. 15 
A . single plate clutch, effective on both sides, is required · t 3 3.5 HP at 3 00 0 r.p .m. 
Determine the outer and inner diameters of fri ctionE · e co efficient of friction is 
0.255, ratio of diameters is 1.25 and the maximum ess is not to exceed 0.01 kgflmm2. 

Also, determine the axial thrust to be provide~· . Assume the theory of uniform 
wear. 

Two rotors of mass moment of inertia h ~e ~cted to the ends of a shaft of length /, 
diameter d and modulus of rigidity g a ts appropriately supported to permit the 
rotation of the shaft about its axis. 

Find the natural frequenc • ee orsional vibration of the system. 

A gear box for a drilling ~o be designed to provide spindle speeds in the range 
1

o~ 
I 00 r.p .m. to 64 0 r.p .m i 9 ~Vranged in the geometric progression. Cal cui ate the speeds 
which maybe round nearest 5 r. p.m. 

Sketch a0.i iagram of arrangement of gears. 
10 

A circulat' ar o mm length is supported freely at its two ends, It is acted upon by a 
central tr~ cyclic load having a minimum value of 2 0 00 kgf and a maximum value 
of 5 0 etermine the diameter of bar by taking a factor of safety of 1.5, size effect of 
0. ce finish factor of 0.9. The material properties of bar are given by: ultimate 

65 kgflmm2
, yield strength of 50 kgflmm2

, and endurance strength of 35 kgflmm2
. 

15 

10 

SECnONB 
in a turning operation to ollife Tis given by VI" = constant. Determine the value of a if 50% 
increase in cutting speed V reduces T by 2 0%. 

Draw a neat sketch of an enlarged surface profile and show clear! y on it (i) mean surface (ii) 
roughness height (iii) roughness width (iv) waviness height (v) waviness width. 
Comment how mean surface can be shown. 
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6. 

7. 

10 

(c) A stockist finds that monthly demand for a is 80 paisa the pens per month is I 0% of the price 
of pens. What is the economic ordering quantity? 

8 

(d) Work sampling studies are conducted to find the utilization of a machine. Out of 20 0 
observations made, only 4 0 observations indicated the machine to be idle. Find the number of 
observations to be made in order to satisfy 95% confidence to state the utilization of machine 
with expected accuracy of± 5%. 

(a) 

(b) 

(c) 

(a) 

(b) 

In an orthogonal cutting the following data is observed: 

Uncut chip thickness = 0 35 mm 

Cut chip thickness 

Width of cut 

Cutting speed 

=016mm 

=4mm 

= 30 mlmin 

Cutting force component parallel to machined surface 

critical path and critical path time; 

total float and free float of activity 1-4. 

12 

If due to unavoidable reasons activity (1-3) takes 6 days instead of 4, find the change 
in the critical path. 

11 

Fig. 3 
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(c) Six jobs are to be processed on two milling machines. All of them follow the same machine 
sequence. Determine the optimal job sequence and minimum total expected time from the 
data given below 

hb 
~r 

1 
~ , 
.. 
5 

.6 

lllllt:iiM l 
s 
4 
2 
s 
6 
,J 

11/~J 
7 
3 
8 
3 
f 

12 

................................................................................................................................................................................................................................................................................................................................................ : .. ; 

Stu
de

nt
Suv

idh
a.

in

www.studentsuvidha.in

studentsuvidha.in/
studentsuvidha.in/



