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ME-6301  I.C. ENGINES 
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Note : Attempt any five questions.  Each question carries equal marks.  

  dksbZ Hkh ik¡p ç'u gy djsaA çR;sd ç'u ds vad leku gSaA 

 

1(a) Explain in brief, why actual cycles deviate from theoretical cycles. What are the various 

losses associated with actual cycles? 
07 

 la{ksi esa le>kb, fd okLrfod pØ lS)kafrd pØksa ls fopyu D;ksa n'kkZrs gSa\ okLrfod pØksa ls 

dkSu-dkSu ls uqdlku tqM+s gksrs gSa\ 

 

(b) Draw and explain the valve timing diagram for a 4-stroke CI engine. 07 

 ,d 4&LVªksd CI batu gsrq okYo Vkbfeax vkjs[k dks cuk dj le>kb,A  

 
2(a) With the help of a neat sketch explain the combustion process in SI engine. Also explain 

the variables affecting it. 
07 

 ,d LoPN js[kkfp= dh lgk;rk ls SI batu esa ngu çfØ;k dks le>kb,A lkFk gh bls çHkkfor 

djus okys dkjdksa dks Hkh le>kb, A 

 

(b) What are the criteria for a good combustion chamber? Explain with a neat sketch the pre-

combustion chamber used in CI engines along with its advantages and disadvantages. 
07 

 ,d vPNs ngu çdks"B gsrq D;k ekun.M gksrs gSa\ ,d LoPN js[kkfp= lfgr CI batu esa ç;qä 

gksus okys iwoZ&ngu çdks"B ds fo"k; esa ykHk vkSj gkfu;ksa lfgr le>kb, A 

 

 
3(a) Explain why a rich mixture is required in SI engines for the following : 

(i)  Idling       (ii)  Maximum power       (iii)  Sudden acceleration. 

07 

 SI batuksa gsrq fuEukfdar voLFkkvksa esa le`) feJ.k dh vko';drk dks le>kb, : 

(i)  fu"deZ.k       (ii)  vf/kdre 'kfä       (iii)  vkSpd Roj.k 

 

(b) Discuss the types of fuel injection systems used in CI engines. Why air injection system is 

not used now-a-days? 
07 

 CI batuksa esa ç;qä gksus okys fofo/k bZa/ku var:{ksi.k ç.kkfy;ksa ij ppkZ dhft,A orZeku le; esa 

ok;q var:{ksi.k ç.kkyh dk ç;ksx D;ksa ugha fd;k tkrk gS\ 

 

 
4 A 4-cylinder, 4-stroke petrol engine of 75 mm bore and 90 mm stroke operates on Otto 

cycle and has a compression ratio of 6:1. The efficiency ratio based on indicated work 

being 55%, calculate indicated thermal efficiency. Take specific heat ratio 1.4. When 

running at 40 rps, the engine develops b.m.e.p. of 725 kN/m
2
, uses 9.2 kg of fuel per hour 

of calorific value of 44000kJ/kg. Calculate brake thermal efficiency, the mechanical 

efficiency and sfc in kg/kW-hr. 

14 
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4 ,d 75 feeh cksj vkSj 90 feeh LVªksd okys 4&flfyaMj, 4&LVªksd isVªksy batu, tks fd vksVks pØ 

ds vk/kkj ij dk;Z djrk gS, dk laihMu vuqikr 6:1 gSA lwfpr dk;Z vk/kkj ij bldk n{krk 

vuqikr ;fn 55%, gks rks lwfpr rkih; n{krk dh x.kuk dhft, tcfd fof'k"V Å"ek vuqikr 

1:4 gSA lkFk gh ;fn 40 ifjØe.k çfr lsdaM ij pyrs gq, ;g batu tc 44000 fdyks twy/ 

fdxzk m"eh; eku okys 9.2 fdyks bZa/ku dk mi;ksx dj 725 fdyks U;wVu/oxZ ehVj czsd ek/; 

çHkkoh nkc mRiUu djrk gS rc czsd rkih; n{krk, ;kaf=d n{krk vkSj fof'k"V bZa/ku [kir dk 

vkdyu dhft,A 

 

 
5(a) What is supercharging of an IC engine? What are the advantages and limitations of 

supercharging? 
07 

 varnZgu batuksa dh lqijpkftaZx ls D;k vk'k; gksrk gS\ lqijpkftaZx ds D;k ykHk vkSj lhek,¡ gSa\  

(b) Enumerate the methods used for turbo charging. Explain briefly the Pulse Turbo charging. 07 

 VcksZpkftaZx dh fof/k;ksa dks lwphc) dfj,A la{ksi esa iYl VcksZpkftaZx dks le>kb,A  

 
6(a) Explain the dual combustion cycle. Why it is called Limited Pressure Cycle? Write the 

expression for its air standard efficiency. 
07 

 }S/k (nksgjs) ngu pØ dks le>kb,A bls çfrcaf/kr nkc pØ D;ksa dgk tkrk gS\ bldh ok;q 

ekud n{krk gsrq lw= fyf[k, A 

 

(b) Explain the auto-ignition theory of knock or detonation. 07 

 u‚fdax ;k foLQksVu ds Lor:&çToyu fl)kar dks le>kb,A  

 
7(a) Give the comparative analysis between water cooling and air cooling systems for IC 

engines. 
07 

 IC batuksa gsrq ty 'khryu vkSj ok;q 'khryu ç.kkfy;ksa dk rqyukRed fo'ys"k.k dhft, A  

(b) Write a brief note on use of CNG as fuel for SI engine. Can we employ pure CNG for CI 

engines? 
 

 SI batu gsrq crkSj bZa/ku CNG ds mi;ksx ij laf{kIr fVi..kh fyf[k,A D;k ge fo'kq) CNG dks 

CI batu esa mi;ksx dj ldrs gSa\ 

07 

 
8 Write short notes on any three of the following: 

  (i)  Catalytic converters                          (ii)  MPFI 

(iii)  Heat balance sheet for IC engine     (iv)  Rating of lubricating oils 

 (v)  Additives in fuel 

14 

 fuEukafdr esa ls fdUgha rhu ij laf{kIr fVIi.kh fyf[k,: 

  (i)  mRçsjd vk/kkfjr ifjorZd         (ii)  MPFI 

(iii)  batu gsrq m"eh; larqyu i=d    (iv)  Lusgd rsyksa dh jsfVax 

 (v)  bZa/ku ;kstd 

 

 
***** 
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1(a) Define :   (i) Bearing Modulus (ii) Full journal bearing and partial journal bearing 

              (iii) Eccentricity and Eccentricity Ratio. 
06 

 ifjHkkf"kr djsa :   (i)  cs;fjax ekM~;qyl     (ii)  iw.kZ tuZy cs;fjax vkSj vkaf'kd tuZy cs;fjax 

                        (iii)  mRdsUærk vkSj mRdsUærk vuqikrA 

 

(b) A water cooled bearing having following dimensions has operated at 600 rpm under 9 kN 

load with automobile oil for number of years without any trouble :  

The  viscosity of this oil at the oil temperature of 50
o
C is 0.05 kg/ms. 

Journal Diameter = 50 mm,  Bearing length = 80 mm,  Radial clearance = 0.025 mm 

It is proposed to use bearings of this design in several new machines which are under 

design. 

(i) What changes do you recommend, if a new machine operates at 300 rpm? 

(ii) What changes do you recommend, if a new machine operates under 18 kN? 

(iii) What changes should be made in oil if bearing is given radial clearance of 0.015 mm? 

(iv) If a new machine uses turbine oil whose viscosity at the oil operating temperature of 

50
o
C is 0.0225 kg/ms, what changes do you recommend? 

08 

 fuEufyf[kr vk;keksa okyk ,d okVj dwYM cs;fjax 9 kN yksM ds rgr 600 rpm ij dbZ o"kksaZ rd 

fcuk fdlh ijs'kkuh ds v‚Vkseksckby v‚;y ds lkFk lapkfyr gqvk gS : 

50
o
C ds rsy rkieku ij bl rsy dh ';kurk 0.05 kg/ms. gSA 

tuZy O;kl ¾ 50 mm,   cs;fjax dh yackbZ ¾ 80 mm,   jsfM;y Dyh;jsal ¾ 0.025 mm. 

dbZ ubZ e'khuksa esa bl fMtkbu ds cs;fjax dk mi;ksx djus dk çLrko gS tks fMtkbu ds v/khu 

gSaA 

(i) ;fn dksbZ ubZ e'khu 300 rpm ij lapkfyr gksrh gS, rks vki D;k cnyko lq>k;sxsaa? 

(ii) ;fn dksbZ ubZ e'khu 18 kN ls de ij lapkfyr gksrh gS, rks vki D;k cnyko lq>k;sxsaa? 

(iii) ;fn cs;fjax dks 0.015 mm feeh dh jsfM;y Dyh;jsal nh tkrh gS, rks rsy esa D;k cnyko 

fd, tkus pkfg,? 

(iv) ;fn dksbZ ubZ e'khu Vjckbu rsy dk mi;ksx djrh gS, ftldh ';kurk 50
o
C ds rsy 

lapkyu rkieku ij 0.0225 kg/ms gS, rks vki D;k cnyko lq>k;sxsaa? 

 

 

2(a) Differentiate between / buesa varj djsa :    

(i) Sliding and rolling contact bearings / LykbfMax vkSj jksfyax laidZ ch;fjax 

(ii) Hydrostatic & Hydrodynamic bearings / gkbMªksLVsfVd vkSj gkbMªksMk;ukfed ch;fjax 

(iii) Average life and Rating Life / vkSlr thou vk;q vkSj jsfVax thou vk;qA 

07 

(b) Define Basic dynamic load rating. The rolling contact ball bearings are to be selected to 

support the overhung countershaft. The shaft speed is 720 rpm. The bearings are to have 

99% reliability corresponding to a life of 24000 hrs. The bearing is subjected to an 

equivalent radial load of 1 kN. Consider the life adjustment factor for operating conditions 

and material as 0.9 and 0.85 respectively. Find the basic dynamic load rating of the bearing 

from manufacturer’s catalogue specified at 90% reliability. 

07 
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 csfld Mk;usfed yksM jsfVax dks ifjHkkf"kr djsaA vksojgax dkmaVj'kk¶V dks lgkjk nsus ds fy, 

jksfyax d‚UVSDV c‚y cs;fjax dk p;u fd;k tkuk gSA 'kk¶V dh xfr 720 rpm gSA cs;fjax esa 

24000 ?kaVs ds thou ds vuq:I 99% fo'oluh;rk gksuh pkfg,A cs;fjax ij 1 kN ds cjkcj 

jsfM;y yksM yxk;k tkrk gSA v‚ijsfVax fLFkfr;ksa vkSj lkexzh ds fy, thou lek;kstu dkjd 

dks Øe'k% 0.9 vkSj 0.85 ekusaA 90% fo'oluh;rk ij fufnZ"V fuekZrk dh lwph ls cs;fjax dh 

csfld Mk;usfed yksM jsfVax dk irk yxk,aA 

 

 

3(a) Derive “Lewis equation” used for design of gears. State assumptions also. 06 

 fx;j ds fMtkbu ds fy, ç;qä ÞyqbZl lehdj.kß O;qRiUu djsaA ekU;rk,¡ Hkh crk,¡A  

(b) Discuss in brief  :   (i)  Gear Materials       (ii)  Causes of gear tooth failures. 08 

 la{ksi esa ppkZ djsa :   (i)  fx;j gsrq inkFkZZ    (ii)  fx;j nkar dh foQyrkvksa ds dkj.kA  

 

4 Design a 20
o 

involute worm and gear to transmit 10 kW with worm rotating at 1400 rpm 

and to obtain a speed reduction of 12:1. The distance between the shafts is 225 mm. 
14 

 10 kW lapkfjr djus ds fy, 20
o  
baokWY;wV (involute) okWeZ vkSj fx;j fMtkbu djsa, ftlesa okWeZ 

1400 rpm ij ?kwes vkSj 12:1 dh xfr esa deh çkIr gksA 'kk¶V ds chp dh nwjh 225 feeh gSA 

 

 

5(a) What are design objectives in case of design of I.C. engine Piston?  State function of piston 

rings, piston rib and piston skirt. 
07 

 vkbZ-lh- batu fiLVu ds fMtkbu esa fMtkbu mís'; D;k gSa? fiLVu fjax, fiLVu fjc vkSj fiLVu 

LdVZ dk dk;Z crk,aA 

 

(b) Determine the thickness of a plain cylinder head for a 0.30 m cylinder. The maximum gas 

pressure is 3.2 N/mm
2
. Design the studs also for cylinder cover. 

07 

 0.30 ehVj flysaMj ds fy, ,d lkns flysaMj gsM dh eksVkbZ fu/kkZfjr djsaA vf/kdre xSl ncko 

3.2 N/mm
2 
gSA flysaMj doj ds fy, LVM Hkh fMtkbu djsaA 

 

 

6 Why I section is chosen for connecting rod? Design a connecting rod for a four stroke  

petrol engine  with the  following data :  

(i) Piston Diameter :   0.10 m 

(ii) Length of Stroke :   0.14 m 

(iii) Length of connecting rod centre to centre :   0.315 m 

(iv) Weight of reciprocating Parts : 18.2 N 

(v) Probable max. explosion Pressure :   2.45 MPa 

(vi) Speed : 1500 rpm with possible  

over speed 2500 rpm 

(vii) Compression Ratio : 4:1 
 
 

14 

 dusfDVax j‚M ds fy, I lsD'ku D;ksa pquk tkrk gS? fuEufyf[kr MsVk ds lkFk ,d pkj LVªksd 

isVªksy batu ds fy, ,d dusfDVax j‚M fMtkbu djsa : 
 

(i) fiLVu O;kl :   0.10 m 

(ii) LVªksd dh yEckbZ :   0.14 m 

(iii) dusfDVax j‚M dsaæ ls dsaæ rd dh yackbZ :   0.315 m 

(iv) çR;kxkeh (reciprocating) Hkkxksa dk otu : 18.2 N 

(v) laHkkfor vf/kdre foLQksV ncko :   2.45 MPa 

(vi) xfr : 1500 rpm, laHkkfor vksoj 

LihM 2500 rpm ds lkFk 

(vii) dEÁs’ku vuqikr : 4:1 
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7(a) Derive the condition for maximum power transmitted by a belt drive. 04 

 csYV Mªkbo }kjk çsf"kr vf/kdre 'kfä ds fy, vko’;d voLFkk (condition) O;qRiUu djsaA  

(b) Design a belt drive to transmit 110 kW for a system consisting of two pulleys of diameter 

0.9 m and 1.2 m ,centre distance of 3.6 m, a belt speed 20 m/s , coefficient of friction 0.3, a 

slip of 1.2 % at each pulley and 5 % friction loss at each shaft, 20 % overload. 

10 

 0.9 ehVj vkSj 1.2 ehVj O;kl okyh nks f?kjfu;ksa, 3.6 ehVj dh dsaæ nwjh, 20 ehVj/lsdsaM dh csYV 

xfr, 0.3 dk ?k"kZ.k xq.kkad, çR;sd f?kjuh ij 1.2% dk fLyi vkSj çR;sd 'kk¶V ij 5% ?k"kZ.k gkfu] 

20% vf/kHkkj okyh ç.kkyh ds fy, 110 fdyksokV dk lapj.k djus ds fy, ,d csYV Mªkbo 

fMtkbu djsaA 

 

 
8 What is optimization? How optimization problems are classified? Explain following 

methods of design optimization :  (i) Lagrange Multiplier Method     (ii) Graphical method. 
14 

 vuqdwyu D;k gS? vuqdwyu leL;kvksa dks dSls oxhZ—r fd;k tkrk gS? fMtkbu vuqdwyu ds 

fuEufyf[kr fof/k;ksa dh O;k[;k djsa :-   (i)  ySxzsat xq.kd fof/k (ii)  xzkQfdy fof/kA 

 

 

***** 
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  dksbZ Hkh ik¡p ç'u gy djsaA çR;sd ç'u ds vad leku gSaA ;fn vko';d gks rks mi;qä MsVk eku ysaA 

 

1(a) Prove with the help of deriving equation using outward flow radial turbine that during the 

calculation, the torque comes out to be positive for head producing machines and negative 

for power producing machines and then develop the work transfer equation applicable for 

the above machines. 

08 

 cká çokg jsfM;y Vjckbu dk mi;ksx djds O;qRiUu lehdj.k dh lgk;rk ls fl) djsa fd 

x.kuk ds nkSjku] V‚dZ gsM mRiknd e'khuksa ds fy, /kukRed vkSj ikoj mRiknd e'khuksa ds fy, 

_.kkRed fudyrk gS vkSj fQj mijksä e'khuksa ds fy, ykxw dk;Z gLrkarj.k lehdj.k fodflr 

djsaA 

 

(b) Define the term Degree of Reaction (D.O.R) in Turbo Machines and state its 

characteristics for its value being 0, 0.25, 0.5 and 1. With the help of neat diagram discuss 

the pressure and velocity variation in case of D.O.R = 0 and D.O.R = 0.5. 

06 

 VcksZ e'khuksa esa çfrfØ;k dh fMxzh ¼Mh-vks-vkj-½ 'kCn dks ifjHkkf"kr djsa vkSj blds eku 0, 0.25, 

0.5 vkSj 1 ds fy, bldh fo'ks"krkvksa dks crk,aA lkQ fp= dh enn ls Mh-vks-vkj = 0 vkSj    

Mh-vks-vkj- = 0.5 ds ekeys esa ncko vkSj osx ifjorZu ij ppkZ djsaA 

 

 
2(a) Discuss the principle and working of De-Laval simple impulse steam turbine with the help 

of pressure and velocity variation diagram. 
08 

 nkc vkSj osx ifjorZu vkjs[k dh lgk;rk ls Mh&ykoy ljy vkosx Hkki Vjckbu ds fl)kar vkSj 

dk;Zç.kkyh ij ppkZ djsaA 

 

(b) Steam with a velocity of 820 m/s enters an impulse ring and drives the rotor at 3000 r.p.m. 

Steam issues from the nozzle at an angle of 18
o
. The mean blade diameter of blade ring is 

1.5 m. Assuming inlet and outlet angles of the blade are equiangular and the blade velocity 

coefficient of 0.88, find the following with the help of neat velocity diagram : 

(i) Blade angles 

(ii) Diagram efficiency  and 

(iii) Power developed for 1kg/sec of steam flow rate. 

06 

 820 ehVj/lsdsaM ds osx ls Hkki ,d vkosx oy; esa ços'k djrh gS vkSj jksVj dks 3000 vkj-ih-,e- 

ij pykrh gSA 18
o
 ds dks.k ij uksty ls Hkki fudyrh gSA CysM fjax dk vkSlr CysM O;kl 1.5 

ehVj gSA ;g ekurs gq, fd CysM ds buysV vkSj vkmVysV dks.k leku dks.kh; gSa vkSj CysM osx 

xq.kkad 0.88 gS, LoPN osx vkjs[k dh lgk;rk ls fuEufyf[kr Kkr djsa : 

(i) CysM dks.k 

(ii) vkjs[k n{krk  vkSj 

(iii) 1 fdxzk/lsdaM Hkki çokg nj ds fy, fodflr 'kfäA 
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3(a) Prove that the maximum gross stage efficiency obtained in Parson’s Reaction turbine is a 

function of cos
2
1, where 1 is the angle of nozzle. 

08 

 fl) dhft, fd ikjlUl fj,D'ku Vjckbu esa çkIr vf/kdre ldy pj.k n{krk cos
2
1 dk ,d 

Qyu gS, tgk¡ 1 uksty dk dks.k gSA 

 

(b) The outlet angle of the blade of Parson’s Reaction turbine is 20
o
 and the axial velocity of 

flow of steam is 0.5 times the mean blade velocity. Draw the velocity diagram for a stage 

consisting of one fixed and one moving row of blades, given that the mean diameter is 71 

cm and the speed of rotation is 3000 r.p.m. Calculate the inlet angle of blades if the steam 

is to enter the blade channels without shock. 

08 

 ikjlu fj,D'ku VckZbu ds CysM dk vkmVysV dks.k 20
o
 gS vkSj Hkki ds çokg dk v{kh; osx 

vkSlr CysM osx dk 0.5 xquk gSA CysM dh ,d fLFkj vkSj ,d xfr'khy iafä ls ;qä ,d pj.k ds 

fy, osx vkjs[k cuk,a, ;g ns[krs gq, fd vkSlr O;kl 71 lseh gS vkSj ?kw.kZu dh xfr 3000     

vkj-ih-,e- gSA ;fn Hkki dks fcuk >Vds ds CysM pkSuyksa esa ços'k djuk gS, rks CysM ds buysV 

dks.k dh x.kuk djsaA 

 

 
4(a) Describe the construction and working of Pelton Turbine with the help of neat diagram. 08 

 LoPN fp= dh lgk;rk ls isYVu Vjckbu ds fuekZ.k ,oa dk;Zç.kkyh dk o.kZu dhft,A  

(b) A Kaplan Turbine produces 0.6 MW under a net head of 25 m with an overall efficiency of 

90%. Taking the value of speed ratio Ku = 1.6, flow ratio  = 0.5 and the hub diameter as 

0.35 times the outer diameter, find the diameter and speed of the turbine. 

06 

 ,d dkiyku Vjckbu 25 ehVj ds usV gsM ds rgr 0.6 esxkokV fctyh iSnk djrk gS, ftldh 

dqy n{krk 90% gSA xfr vuqikr Ku = 1.6, çokg vuqikr  = 0.5 vkSj gc O;kl dk eku ckgjh 

O;kl dk 0.35 xquk ysrs gq,,  Vjckbu dk O;kl vkSj xfr Kkr djsaA 

 

 
5(a) Define various heads and efficiencies applied to centrifugal pump with the help of neat 

diagram of pump. 
08 

 iai ds LoPN vkjs[k dh lgk;rk ls dsUækilkjh iai ij ykxw fofHkUu 'kh"kksaZ vkSj n{krkvksa dks 

ifjHkkf"kr djsaA 

 

(b) A centrifugal pump running at 1200 rpm delivers water. The diameter of impeller at inlet is 

100 mm and at outlet is 300 mm. The width of the impeller is 50 mm at inlet and 20 mm at 

outlet. If the velocity of flow at inlet is 2.2 m/s, find the velocity. 

06 

 1200 vkjih,e ij pyus okyk ,d dsUækilkjd iai ikuh igqapkrk gSA buysV ij çfjr djusokyk 

dk O;kl 100 feeh vkSj vkmVysV ij 300 feeh gSA çfjr djusokyk dh pkSMkbZ buysV ij 50 

feeh vkSj vkmVysV ij 20 feeh gSA ;fn buysV ij çokg dk osx 2.2 ehVj/lsdaM gS, rks osx 

Kkr djsaA 

 

 
6(a) Discuss the effect of impeller blade shape on performance of centrifugal compressor with 

the help of neat diagram. 
08 

 LoPN vkjs[k dh lgk;rk ls dsUækilkjh laihMd ds çn'kZu ij çfjrd CysM vkdkj ds çHkko ij 

ppkZ djsaA 
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6(b) Calculate the isentropic pressure rise and work done by a cascade of axial flow compressor 

for the following data :  
 

smu /200 ,     o451  ,       o142  ,       3/1 mkg   

Axial component of absolute velocity aC = 186 sm /  

06 

 fuEufyf[kr MsVk ds fy, v{kh; çokg daçslj ds dSLdsM }kjk fd, x, dk;Z vkSj vkblsaVªksfid 

ncko o`f) dh x.kuk djsa : 
 

smu /200 ,     o451  ,       o142  ,       3/1 mkg   

fujis{k osx dk v{kh; ?kVd aC = 186 sm /  

 

 
7(a) Explain the principle and working of hydraulic press with the help of neat diagram. 08 

 LoPN fp= dh lgk;rk ls gkbMªksfyd çsl ds fl)kar vkSj dk;Zç.kkyh dks le>kb,A  

(b) A hydraulic intensifier, supplying water to a hydraulic press gets water from supply main 

at a pressure of 50 bars. It has to intensify the pressure to 200 bars. If the stroke of the 

intensifier is 1.4 m and the cubic capacity is 25 litres, find the diameters of two rams of the 

intensifier. 

06 

 ,d gkbMªksfyd çsl dks ikuh dh vkiwfrZ djus okyk ,d gkbMªksfyd baVsaflQk;j, 50 ckj ds ncko 

ij vkiwfrZ eq[; ls ikuh çkIr djrk gSA bls ncko dks 200 ckj rd c<kuk gSA ;fn baVsaflQk;j 

dk LVªksd 1.4 ehVj gS vkSj ?ku {kerk 25 yhVj gS, rks baVsaflQk;j ds nks jSe ds O;kl Kkr 

dhft,A 

 

 
8 Write short notes on any two : 

(i) Main characteristics curves of  Turbines  

(ii) Surging and Stalling phenomena in centrifugal compressor 

(iii) Principle and working of Hydraulic Coupling  

27 

 fuEufyf[kr esa ls fdUgha nks ij laf{kIr fVIif.k;k¡ fyf[k, : 

(i) VckZbuksa ds eq[; vfHky{kf.kd oØ 

(ii) lsaVªh¶;wxy daçslj esa mNky vkSj #dus dh ?kVuk,a 

(iii) gkbMªksfyd difyax dk fl)kar vkSj dk;Z 

 

 
***** 
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B.Tech SIXTH SEMESTER EXAMINATION JUNE-2025 

(Branch : Mechanical Engineering) 

ME-6331 (EL-III)  POWER PLANT ENGINEERING 

Time : Three Hours 
Maximum Marks : 70 
Min. Pass Marks : 22 

Note : Attempt total five questions. All parts of a question should be attempted at one place. 

  dqy ik¡p ç'u gy djsaA ,d ç'u ds lHkh Hkkxksa dks ,d gh LFkku ij gy djuk pkfg,A 

 

1(a) Discuss various types of solar thermal collectors. 10 

 lkSj rkih; laxzkgdksa ds fofHkUu çdkjksa ij ppkZ djsaA  

(b) Write short note on cycles coupled in series. 04 

 Js.khØe esa ;qfXer lkbfdyksa ij laf{kIr fVIi.kh fyf[k,A  

 
2(a) Explain the working of open cycle MHD generator system. 12 

 [kqys pØ ,e,pMh tujsVj ç.kkyh dh dk;Zç.kkyh le>kb,A  

(b) Write advantages of nuclear power plant. 02 

 ijek.kq ÅtkZ la;a= ds ykHk fyf[k,A  

 
3(a) Discuss the factors considered for the site selection of the thermal power plant. 07 

 rki fo|qr la;a= ds LFky p;u ds fy, fopkfjr dkjdksa ij ppkZ djsaA  

(b) Draw flow sheet of a typical 220 MW capacity steam turbine driven and coal fired thermal 

power plant. 
07 

 ,d fof'k"V 220 esxkokV {kerk okys Hkki Vjckbu pkfyr vkSj dks;yk vk/kkfjr rki fo|qr la;a= 

dk js[kk-fp= (flow sheet) rS;kj dhft,A 

 

 
4(a) Write detailed note on pulverized coal firing system. 10 

 pwf.kZr dks;yk çToyu ç.kkyh ij foLr`r fVIi.kh fyf[k,A  

(b) Discuss sinking fund method of determining depreciation. 04 

 ewY;ºzkl fu/kkZj.k dh Mwcrh fuf/k fof/k ij ppkZ djsaA  

 
5 With a neat sketch, explain the working and each component of pressurized heavy water 

reactor. 
14 

 ,d Li"V js[kkfp= ds lkFk] ncko;qä Hkkjh ty fj,DVj dh dk;Zç.kkyh le>kbZ;s ,oa blds  

çR;sd ?kVd dh O;k[;k dhft,A 

 

 
6(a) Discuss advantages and disadvantages of hydro power plant. 10 

 ty fo|qr la;a= ds ykHk vkSj gkfu ij ppkZ djsaA  

(b) Write short note on fluidized bed combustion. 04 

 æfor laLrj ngu ij laf{kIr fVIi.kh fyf[k,A  

P.T.O. 
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7 Write detailed notes on each important component of a high head hydro power plant. 14 

 gkbZ gsM+ ty fo|qr la;a= ds çR;sd egRoiw.kZ ?kVd ij foLrr̀ fVIi.kh fy[ksaA  

 
8(a) Define diversity factor, load factor and maximum demand. How they influence plant 

economics? 
04 

 fofo/krk dkjd] yksM dkjd vkSj vf/kdre ekax dks ifjHkkf"kr djsaA ;g lc la;a= vFkZ'kkL= dks 

dSls çHkkfor djrs gSa? 

 

(b) A load having maximum demand of 150 MW and a load factor of 60 % may be supplied 

by the following schemes : 

(i) A thermal power plant capable of supplying whole load 

(ii) A thermal power plant in combination with a pumped storage power plant capable of 

supplying 150×10
6
 kWh per annum with a maximum output of 60 MW. 

Calculate the cost of energy per unit in each of two cases and recommend the suitable 

scheme using following data : 
 

  Capital cost of thermal power plant : Rs. 7000 per kW 

  Capital cost of pumped storage power plant : Rs. 4000 per kW 

  Operating cost of thermal power plant : 70 paise per kWh 

  Operating cost of pumped storage power plant : 15 paise per kWh 

  Interest and depreciation for thermal power plant : 15 %  

  Interest and depreciation for pumped storage power plant : 12 % 

Assume that no spare capacity is used. 

10 

 150 esxkokV dh vf/kdre ekax vkSj 60% yksM QSDVj okys yksM dh vkiwfrZ fuEufyf[kr 

;kstukvksa }kjk dh tk ldrh gS : 

(i) ,d FkeZy ikoj IykaV tks iwjs yksM dh vkiwfrZ djus esa l{ke gS 

(ii) ,d FkeZy ikoj IykaV tks iai LVksjst ikoj IykaV ds lkFk feydj 60 esxkokV ds vf/kdre 

vkmViqV ds lkFk çfr o"kZ 150×10
6
 kWh dh vkiwfrZ djus esa l{ke gSA 

nksuksa ekeyksa esa ls çR;sd esa çfr ;wfuV ÅtkZ dh ykxr dh x.kuk djsa vkSj fuEufyf[kr MsVk dk 

mi;ksx djds mi;qä ;kstuk dh flQkfj'k djsa : 
 

  rki fo|qr la;a= dh iwathxr ykxr : Rs. 7000 per kW 

  iai LVksjst ikoj IykaV dh iwathxr ykxr : Rs. 4000 per kW 

  rki fo|qr la;a= dh ifjpkyu ykxr : 70 paise per kWh 

  iai LVksjst fctyh la;a= dh ifjpkyu ykxr : 15 paise per kWh 

  rki fo|qr la;a= ds fy, C;kt vkSj ewY;ºzkl : 15 %  

  iai LVksjst ikoj IykaV ds fy, C;kt vkSj ewY;ºzkl : 12 % 

eku yhft, fd dksbZ vfrfjä {kerk dk mi;ksx ugha fd;k x;k gSA 

 

 
***** 
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  dksbZ Hkh ik¡p ç'u gy djsaA lHkh ç'u leku vad ds gSaA ;fn vko';d gks rks MsVk eku ysaA 

 

1(a) Discuss salient characteristics of various production system categorized on the basis of 

volume-variety graph. 
07 

 vk;ru&fofo/krk xzkQ ds vk/kkj ij oxhZ—r fofHkUu mRiknu ç.kkyh dh çeq[k fo'ks"krkvksa ij 

ppkZ djsaA 

 

(b) What do you mean by order qualifiers and order winner? Discuss the importance of 

continuous improvement in products and services offered by business organizations. 
07 

 v‚MZj DokfyQk;j vkSj v‚MZj fotsrk ls vkidk D;k le>rs gS? O;kolkf;d laxBuksa }kjk is'k 

fd, tkus okys mRiknksa vkSj lsokvksa esa fujarj egRo ds lq/kkj ij ppkZ djsaA 

 

 
2(a) What do you mean by practical worst case scenario and why it is important to understand 

it for optimizing production processes, managing WIP and ensuring effective system 

performance? 

07 

 O;kogkfjd :i ls lcls [kjkc fLFkfr ls vkidk D;k rkRi;Z gS vkSj mRiknu çfØ;kvksa dks 

vuqdwfyr djus] WIP dk çca/ku djus vkSj çHkkoh ç.kkyh çn'kZu lqfuf'pr djus ds fy, bls 

le>uk D;ksa egRoiw.kZ gS\ 

 

(b) Discuss concurrent engineering approach for new product design and compare it with the 

traditional approach. 
07 

 u;s mRikn fMtkbu ds fy, leorhZ bathfu;fjax –f"Vdks.k ij ppkZ djsa rFkk bldh rqyuk 

ikjaifjd –f"Vdks.k ls djsaA 

 

 
3(a) What is design for manufacturing? How will you design products for ease of 

manufacturing? 
07 

 fofuekZ.k ds fy, fMtkbu D;k gS\ fofuekZ.k dks vklku cukus ds fy, vki mRiknksa dks dSls 

fMtkbu djsaxs\ 

 

(b) Explain the triangle of customer, service provider and system? What role quality can play 

to increase customer satisfaction? 
07 

 xzkgd] lsok çnkrk vkSj flLVe ds f=dks.k dh O;k[;k djsa\ xzkgd larqf"V c<kus esa xq.koÙkk D;k 

Hkwfedk fuHkk ldrh gS\ 

 

 
4(a) Discuss four process strategies and present a comparative analysis of these strategies. 07 

 pkj çfØ;k j.kuhfr;ksa ij ppkZ djsa vkSj bu j.kuhfr;ksa dk rqyukRed fo'ys"k.k çLrqr djsaA  

P.T.O. 
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4(b) A company gets a 1 year contract for the production of 200000 gear housings for a new 

vehicle. The owner of the company has three alternatives. He can buy general purpose 

equipments (GPE), flexible manufacturing system (FMS) and expensive but efficient 

dedicated machine (DM). The cost details are given below in Table : 
 

 GPE FMS DM 

Annual units to be produced 200000 200000 200000 

Annual Fixed cost $100000 $200000 $500000 

Per unit variable cost $ 15 $ 14 $13 

Which process is the best for this contract? 

07 

 ,d daiuh dks ,d u, okgu ds fy, 200000 fx;j gkmflax ds mRiknu ds fy, 1 lky dk 

vuqca/k feyrk gSA daiuh ds ekfyd ds ikl rhu fodYi gSaA og lkekU; ç;kstu midj.k 

(GPE), yphyh fofuekZ.k ç.kkyh (FMS) vkSj egaxh ysfdu dq'ky lefiZr e'khu (DM) [kjhn 

ldrk gSA ykxr fooj.k uhps rkfydk esa fn;k x;k gS : 
 

 GPE FMS DM 

mRikfnr dh tkus okyh okf"kZd bdkb;k¡ 200000 200000 200000 

okf"kZd fuf'pr ykxr $100000 $200000 $500000 

çfr bdkbZ ifjorZuh; ykxr $ 15 $ 14 $13 

bl vuqca/k ds fy, dkSu lh çfØ;k loksZÙke gSs? 

 

 
5(a) Write a comprehensive note on automation of production system? What type of 

automation is available in storage, material handling and operations?                                                  
070 

 mRiknu ç.kkyh ds Lopkyu ij ,d foLrr̀ uksV fy[ksa? HkaMkj.k, lkexzh gSaMfyax vkSj lapkyu esa 

fdl çdkj dk Lopkyu miyC/k gS? 

 

(b) Discuss various objectives you will set for facility layout decision. Enlist various factors 

that you will take into consideration for such decision. 
07 

 lqfo/kk ysvkmV fu.kZ; ds fy, vki tks fofHkUu mís'; fu/kkZfjr djsaxs, mu ij ppkZ djsaA ,sls 

fofHkUu dkjdksa dks lwphc) djsa ftUgsa vki ,sls fu.kZ; ds fy, /;ku esa j[ksaxsA 

 

 
6(a) Discuss salient features of CRAFT software for layout planning? What input data is 

required for layout planning through this software? 
07 

 ysvkmV Iykfuax ds fy, CRAFT l‚¶Vos;j dh eq[; fo'ks"krkvksa ij ppkZ djsa? bl l‚¶Vos;j 

ds ek/;e ls ysvkmV Iykfuax ds fy, dkSu lk buiqV MsVk vko';d gS? 

 

(b) What is group technology? Discuss various advantages it offers. Also are there any 

limitations of GT? 
07 

 lewg çkS|ksfxdh D;k gS\ blds fofHkUu ykHkksa ij ppkZ djsaA D;k GT dh dksbZ lhek,¡ Hkh gSa\  

 
7(a) What do you understand by material requirement planning (MRP)? Discuss structure of 

MRP in detail with a schematic diagram. 
07 

 lkexzh vko';drk fu;kstu (MRP) ls vki D;k le>rs gSa? ;kstukc) vkjs[k ds lkFk mDr dh 

lajpuk ij foLrkj ls ppkZ djsaA 

 

Contd. … 3 
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7(b) Emergency call on 911 system of a city for the past 12 weeks are given below: 
 

Week 1 2 3 4 5 6 7 8 9 10 11 12 

Call 50 35 25 40 45 35 20 30 35 20 15 40 
 

Compute the exponentially smoothed forecast of calls for each week. Assume an initial 

forecast of 50 calls in the first week and take Alpha = 0.2. 

Reforecast taking Alpha = 0.6 

Compare both the results and comment which is superior? 

07 

 fiNys 12 lIrkg esa fdlh 'kgj dh 911 ç.kkyh ij dh xbZ vkikrdkyhu d‚y dh la[;k uhps 

nh xbZ gS : 
 

Week 1 2 3 4 5 6 7 8 9 10 11 12 

Call 50 35 25 40 45 35 20 30 35 20 15 40 

çR;sd lIrkg ds fy, d‚y ds ?kkrh; :i ls lery iwokZuqeku dh x.kuk djsaA igys lIrkg esa 

50 d‚y dk çkjafHkd iwokZuqeku eku ysa vkSj vYQk = 0.2 ysaA vYQk = 0.6 ysrs gq, iqu% iwokZuqeku 

djsaA nksuksa ifj.kkeksa dh rqyuk djsa vkSj fVIi.kh djsa fd dkSu lk csgrj gS\ 

 

 
8(a) The assembly line whose activities and their precedence relationships are shown in table 

below.  
 

Task A B C D E F G H I L K 

Performance Time 

(Minutes) 
3 6 7 5 2 4 5 7 1 6 4 

Task must follow 

this task 
- - A A,B B C F D,E H E G,I,I 

 

Draw the precedence diagram. 

If the daily production rate is 96 units, what is highest allowable cycle time? If the cycle 

time after allowances is given as 10 minutes, what is the daily production rate? Find line 

efficiency and balance delay also. 

07 

 vlsacyh ykbu ftldh xfrfof/k;ka vkSj muds iwoZrk laca/k uhps nh xbZ rkfydk esa n'kkZ, x, gSaA 

 

Task A B C D E F G H I L K 

Performance Time 

(Minutes) 
3 6 7 5 2 4 5 7 1 6 4 

Task must follow 

this task 
- - A A,B B C F D,E H E G,I,I 

 

ojh;rk vkjs[k cuk,¡A 

;fn nSfud mRiknu nj 96 bdkbZ gS] rks mPpre Lohdk;Z pØ le; D;k gS\ ;fn HkÙks ds ckn 

pØ le; 10 feuV ds :i esa fn;k x;k gS] rks nSfud mRiknu nj D;k gS\ ykbu n{krk vkSj 

larqyu nsjh Hkh Kkr djsaA 

 

(b) Write short notes on any two / fdUgha nks ij laf{kIr fVIi.kh fy[ksa :   

(i) Decision support system / fu.kZ; leFkZu ç.kkyh 

(ii) Valerie’s SERVQUAL model / oSysjh dk SERVQUAL e‚My 

(iii) Competitive strategies / çfrLi/khZ j.kuhfr;k¡ 

(iv) Sequencing Rules / vuqØe fu;e 

3.5*2 
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