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B.Tech SIXTH SEMESTER EXAMINATION JUNE-2025 

(Branch : Chemical Engineering) 

CM-6301  TRANSPORT PHENOMENA 

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

Note : Attempt any five questions.  Each question carries equal marks. Use of prescribed data-book is 
permissible.  

  dksbZ Hkh ik¡p ç'u gy djsaA çR;sd ç'u ds vad leku gSaA fu/kkZfjr MsVk&cqd dk mi;ksx Lohdk;Z gSA 

 

1 “Analogy amongst momentum, heat and mass transfer substantially aid in development of 

transport phenomena model”, justify the statement. 
14 

 ÞVªkaliksVZ fQuksfeuk e‚My ds fodkl esa laosx] Å"ek vkSj æO;eku LFkkukarj.k ds chp lekurk 

dkQh gn rd lgk;d gSß] dFku dks mfpr Bgjk,¡A 

 

 

2 A cylindrical rod of radius ½ kR modes axially with velocity Vo along the axis of a 

cylindrical cavity of radius R as shown in fig.1. The pressure at both ends of the cavity is 

same, so that the fluid moves through the annular region solely because of the rod motion. 

 
Fig.1annular flow with the inner cylinder moving axially prove that the velocity distribution 

bears the following form : 

𝑉𝑧

𝑉𝑜
 =   

ℓ𝑛(𝑟/𝑅)

ℓ𝑛𝑘
 

14 

 f=T;k ½ kR dh ,d csyukdkj NM+, f=T;k R dh csyukdkj xqgk dh /kqjh ds vuqfn'k Vo osx ds 

lkFk v{kh; :i ls ?kwerh gS tSlk fd fp=-1 esa fn[kk;k x;k gSA xqgk ds nksuksa fljksa ij ncko 

leku gS, blfy, æo dsoy NM+ dh xfr ds dkj.k dqaMykdkj {ks= ls gksdj xqtjrk gSA 
 

fp=-1 vkarfjd flysaMj ds v{kh; :i ls ?kweus ds lkFk dqaMykdkj çokg lkfcr djrk gS fd osx 

forj.k fuEu :i ls gksrk gS : 

𝑉𝑧

𝑉𝑜
 =   

ℓ𝑛(𝑟/𝑅)

ℓ𝑛𝑘
 

 

 

3 Derive the equation of motion in cartesian system of coordinates so as to bear the following 

form : 
𝜕

𝜕𝑡 
𝜌𝑣 = - [∇ ρ vv] - ∇𝜌 - [∇ . τ] + 𝜌 g 

All the terms bear their usual meanings. 

14 

 dkrhZ; funsZ'kkad ç.kkyh esa xfr dk lehdj.k bl çdkj O;qRiUu djsa fd og fuEu :i /kkj.k dj 

lds : 
𝜕

𝜕𝑡 
𝜌𝑣 = - [∇ ρ vv] - ∇𝜌 - [∇ . τ] + 𝜌 g 

lHkh in vius lkekU; vFkZ j[krs gSaA 

 

P.T.O. 
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4 Consider heat conduction with an electrical heat source where an electric wire of circular 

cross section with radius R and electrical conductivity keOhm−1cm−1  Through this wire 

there is an electric current with current density I amp/cm
2
. Prove that the temperature 

distribution for such system is parabolic in nature and is represented by the following 

equation : 
 

𝑇 − 𝑇𝑜  =   
𝑆𝑒𝑅2

4𝑘
[1 − (

𝑟

𝑅
)

2

] 

Where Se  =  electric heat source per unit volume other terms bears their usual meanings. 

14 

 fo|qr Å"ek lzksr ds lkFk Å"ek pkyu ij fopkj djsa] tgk¡ f=T;k R vkSj fo|qr pkydrk 

keOhm−1cm−1 ds lkFk o`Ùkkdkj Ø‚l lsD'ku dk ,d fo|qr rkj gSA bl rkj ds ek/;e ls 

orZeku ?kuRo I amp/cm
2
 ds lkFk ,d fo|qr çokg gksrk gSA lkfcr djsa fd bl rjg dh ç.kkyh 

ds fy, rkieku forj.k ç—fr esa ijoyf;d gS vkSj bls fuEufyf[kr lehdj.k }kjk n'kkZ;k x;k 

gS : 

𝑇 − 𝑇𝑜  =   
𝑆𝑒𝑅2

4𝑘
[1 − (

𝑟

𝑅
)

2

] 

tgk¡ Se  = çfr bdkbZ vk;ru fo|qr Å"ek lzksr vU; 'kCn vius lkekU; vFkZ j[krs gSaA 

 

 

5 Explain the role of the following dimensionless numbers in predicting distribution modes in 

respective areas :   (i)  Reyonld’s Number,     (ii)  Nusselt Number. 
14 

 lacaf/kr {ks=ksa esa forj.k eksM dks fu/kkZfjr djus esa fuEufyf[kr vk;ke jfgr la[;kvksa dh Hkwfedk 

dh O;k[;k djsa :  (i)  jsukWYM~l uEcj,     (ii)  UklSV uEcjA 

 

 

6 Diffusional flux in case of diffusion with a heterogeneous chemical reaction varies 

logarithmically in the following manner : 
 

𝑁𝐴𝑍  =   
2𝐶 𝐷𝐴𝐵

𝛿
 ℓ𝑛 (

1

1 −  1
2
𝑥𝐴𝑂

) 

 

Where c = malor concentration,   δ = thickness of liquid film cover catalyst surface 

𝑥𝐴𝑂  =  initial solute concentration. 

Deduce above equation and mention its applications in practice. 

14 

 fo"ke jklk;fud vfHkfØ;k ds lkFk folj.k ds ekeys esa folj.kh; çokg fuEu çdkj ls 

y?kqx.kdh; :i ls fHkUu gksrk gS : 
 

𝑁𝐴𝑍  =   
2𝐶 𝐷𝐴𝐵

𝛿
 ℓ𝑛 (

1

1 −  1
2
𝑥𝐴𝑂

) 

tgk¡ c ¾ eksyj lkaærk,     δ ¾ æo fQYe vkoj.k mRçsjd lrg dh eksVkbZ 

𝑥𝐴𝑂 ¾ çkjafHkd foys; lkaærkA 

mijksä lehdj.k dks O;qRiUu djsa rFkk O;ogkj esa blds vuqç;ksxksa dk mYys[k djsaA 

 

 

7 Compare specific roles with examples of partial derivatives, total derivatives and substantial 

time derivatives as used in studies of transport phenomena. 
14 

 VªkaliksVZ fQuksfeuk ds v/;;u esa ç;qä ikf’kZ;y MsfjosfVOl] VksVy MsfjosfVOl vkSj lclsfU’;y 

VkbZe MsfjosfVOl dks mnkgj.kksa ds lkFk fof'k"V Hkwfedkvksa dh rqyuk djsaA 

 

 

8 Write precisely about any two of the following with regards to specific uses / 

fof'k"V mi;ksxksa ds laca/k esa fuEufyf[kr esa ls fdUgha nks ds ckjs esa lVhd :i ls fy[ksa :  

(i) Microscopic momentum balances / lw{e xfr larqyu 

(ii) Equation of continuity / fujarjrk dk lehdj.k 

(iii) Equation of mechanical energy / ;kaf=d ÅtkZ dk lehdj.k 

7*2 

 

***** 



Total No. of Questions :  05 Roll No. : 0701………………………………….. 

B.Tech SIXTH SEMESTER EXAMINATION JUNE-2025 

(Branch : Chemical Engineering) 

CM-6302  HEAT TRANSFER EQUIPMENT DESIGN 

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

Note : Q.No.1 is compulsory. Attempt any three questions .Draw neat sketch and assume suitable data 
wherever you required. Use of Design data book is permitted in the examination hall. 
ç'u Øekad-1 vfuok;Z gSA dksbZ Hkh rhu ç'u gy djsaA lkQ&lqFkjk Ldsp cuk,a vkSj tgk¡ Hkh vko';d gks] mi;qä 

MsVk eku ysaA ijh{kk g‚y esa fMt  ़ kbu MsVk cqd dk mi;ksx djus dh vuqefr gSA 

 

1 Design a Direct Rotary Dryer to dry 1500 lb/hr of Crystalline material (dry bulk density 40 

lb/ft
3
)
 
from 0.15 to 0.0045 lbwater/lb of dry stock. Material discharged continuously at 

75
o
F. Almost all the moisture is surface moisture. Material cannot be heated above 310

o
F. 

Data : 
 

  Air velocity : 500 lb/hr ft
2
 

  Inlet Air temperature : 295
o
F Humidity 0.025 lb/lb 

  Material discharge Temperature : 250
o
F 

  Specific Heat of dry material : 0.2 Btu/lb
o
F 

  Specific Heat of Steam : 0.45Btu/lb
o
F 

  Specific Heat of Air : 0.24 Btu/lb
o
F 

  Average particle size in micron : 210 
 

Assume 8% holdup and two transfer unit for dryer. 

22 

 0.15 ls 0.0045 lbwater/lb lw[ks LV‚d ls 1500 lb/hr fØLVyh; lkexzh ('kq"d Fkksd ?kuRo 40 

lb/ft
3
) dks lq[kkus ds fy, ,d Mk;jsDV jksVjh Mªk;j fMtkbu djsaA lkexzh dks yxkrkj 75

o
F ij 

fMLpktZ fd;k tkrk gSA yxHkx lkjh ueh lrg dh ueh gSA lkexzh dks 310
o
F ls Åij xeZ ugha 

fd;k tk ldrkA MsVk : 
 

  ok;q osx : 500 lb/hr ft
2
 

  buysV gok dk rkieku : 295
o
F Humidity 0.025 lb/lb 

  lkexzh fuoZgu rkieku : 250
o
F 

  'kq"d inkFkZ dh fof'k"V Å"ek : 0.2 Btu/lb
o
F 

  Hkki dh fof'k"V Å"ek : 0.45Btu/lb
o
F 

  ok;q dh fof'k"V Å"ek : 0.24 Btu/lb
o
F 

  ekbØksu esa vkSlr d.k vkdkj : 210 

Mªk;j ds fy, 8% gksYMvi vkSj nks LFkkukarj.k bdkbZ eku ysaA 

 

 

2 24,000 lb/hr of 35°API distillate is cooled from 400 to 300
o
F by 50,000 lb/hr of 34

o
API 

crude oil heated from an inlet temperature of 250
o
F. Pressure drops of 10 psi are allowable, 

and a dirt factor of 0.006 is required. Using 20 ft hairpins of 4- by 3-in IPS 
 

  (i)  how many hairpins are required?       (ii)  how shall they be arranged?   and 

(iii)  what is the final fouling factor? 

24 

 35°API fMfLVysV ds 24,000 lb/hr dks 400 ls 300
o
F rd BaMk fd;k tkrk gS, 34

o
API dPps rsy 

ds 50,000 lb/hr dks 250
o
F ds buysV rkieku ls xeZ fd;k tkrk gSA 10 psi dk ncko Mª‚i 

Lohdk;Z gS vkSj 0.006 dk MVZ QSDVj vko';d gSA 4- by 3-in IPS ds 20 ft gs;jfiu dk mi;ksx 

djukA 

  (i)  fdrus gs;j fiUl dh vko';drk gS?       (ii)  mUgsa dSls O;ofLFkr fd;k tk,xk?     vkSj 

(iii)  vafre Qkmfyax QSDVj D;k gS? 

 

P.T.O. 
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3 96,000 lb/hr of 35
o
API absorption oil in being cooled from 400 to 200

o
F is used to heat 

35
o
API distillate from 100 to 200

o
F. Available for the service is a 29 inch ID 1-2 exchanger 

having 338 tubes I inch OD, 14 BWG, 16'0" long on 1¼ inch triangular pitch. Baffles are 

spaced 10 inch apart. What arrangement gives the more nearly balanced pressure drops and 

what is the dirt factor? The viscosity of absorption oil is 2.6 centipoise at 100°F and 1.15 

centipoise at 210°F. Plot a logarithmic paper temperature vs viscosity and extrapolate as a 

straight line. The viscosity of the distillate is 3.1 centipoise at 100°F and 1.3 centipoise at 

210°F. 

24 

 96,000 lb/hr, 35
o
API vo'kks"k.k rsy dks 400 ls  200

o
F rd BaMk djds 35

o
API vklou dks 100 

ls 200
o
F rd xeZ fd;k tkrk gSA lsok ds fy, 29 bap dk vkbZMh 1-2 ,Dlpsatj miyC/k gS, 

ftlesa 338 Vîwc 1 bap vksMh, 14 BWG, 16'0" yach 1¼ bap f=dks.kh; fip gSA cSQYl 10 inch dh 

nwjh ij gSaA dkSu lh O;oLFkk vf/kd larqfyr çs’kj Mª‚i (pressure drop) nsrh gS vkSj MVZ QSDVj 

D;k gS? vo'kks"k.k rsy dh ’;kUkrk 100
o
F ij 2.6 lsaVhi‚bt vkSj 210

o
F ij 1.15 lsaVhi‚bt gSA 

’;kUkrk cuke rkieku dk y?kqx.kdh; isij Iy‚V djsa vkSj ,d lh/kh js[kk ds :i esa ,DlVªiys'ku 

djsaA vklqr dh ’;kUkrk 100
o
F ij 3.1 lsaVhi‚bt vkSj 210

o
F ij 1.6 lsaVhi‚bt gSA 

 

 

4 It is desired to concentrate a caustic soda solution from 12 to 30 per cent is a double-effect 

evaporator. 40,000 lb/hr of feed solution enters the evaporator at 120
o
F and steam at 15 psig 

is available for effecting the concentration. Vacuum the second effect is held at 24 inch Hg 

and water from a cooling tower is available at 85
o
F. Estimate : 

 

(a) the quantity of steam and water required for forward feed operation; 

(b) the quantity of steam and condenser water required for backward feed operation; 

(c) the surface required for operation in (a), 

(d) Steam economy. 
 

Assuming overall coefficients of heat transfer of 400 and 250 Btu/(hr) (ft
2
) (°F) for the first 

and second effects. 

24 

 dkfLVd lksMk ?kksy dks 12 ls 30 çfr'kr rd dsafær djuk ,d Mcy&bQsDV bosiksjsVj gSA 

40,000 lb/hr QhM ?kksy 120
o
F ij bosiksjsVj esa ços'k djrk gS vkSj lkaærk dks çHkkfor djus ds 

fy, 15 psig ij Hkki miyC/k gSA oSD;we nwljk çHkko 24 bap Hg ij vk;ksftr fd;k tkrk gS vkSj 

dwfyax V‚oj ls ikuh 85
o
F ij miyC/k gSA vkdyu djsa : 

 

(a) vkxs dh QhM v‚ijs'ku ds fy, vko';d Hkki vkSj ikuh dh ek=k 

(b) ihNs dh QhM v‚ijs'ku ds fy, vko';d Hkki vkSj daMsulj ikuh dh ek=k 

(c) (a) esa v‚ijs'ku ds fy, vko';d lrg 

(d) LVhe bd‚uehA 
 

igys vkSj nwljs çHkkoksa ds fy, 400 vkSj 250 Btu/(hr) (ft
2
) (°F) ds Å"ek gLrkarj.k ds lexz 

xq.kkad dks ekurs gq,A 

 

 

5 62000 lb/hr of pure ethyl alcohol at 2.0 psig is to be condensed by water from 85 to120
o
F. 

A dirt factor of 0.003 should be provided. A pressure drop of 2 psi is allowable for the 

vapor and 10.0 for the water. 
 

Calculate the required size of a 1-2 horizontal condenser using 1 inch OD, 14 BWG tubes 

16 ft long on 1¼ inch triangular pitch. 

24 

 2.0 psig ij 62000 lb/hr 'kq) ,fFky vYdksgy dks 85 ls 120
o
F ls rd ikuh }kjk la?kfur fd;k 

tkuk gSA 0.003 dk MVZ QSDVj çnku fd;k tkuk pkfg,A ok"i ds fy, 2 psi vkSj ikuh ds fy, 

10.0 dk çs’kj Mª‚i (pressure drop) Lohdk;Z gSA 
 

1 bap OD, 14 BWG Vîwc, 16 ft yach, 1¼ bap f=dks.kh; fip dk mi;ksx djds 1-2 {kSfrt 

daMsulj ds vko';d vkdkj dh x.kuk djsaA 

 

 

***** 
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Note : All questions Carry equal marks, draw neat sketch and assume suitable data wherever you required. 

  lHkh ç'uksa ds vad leku gksaxs] lkQ&lqFkjk Ldsp cuk,a vkSj tgka Hkh vko';d gks] mi;qä MsVk eku ysaA 

 

1(a) Define proportional, integral and derivative control actions. 

 vkuqikfrd] vfHkUu vkSj O;qRiUu fu;a=.k fØ;kvksa dks ifjHkkf"kr djsaA 

(b) Explain the realization of proportional-integral-control action with the aid of bellows, flapper-

nozzle etc. 

 csyks] ¶ySij&uksty vkfn dh lgk;rk ls vkuqikfrd&vfHkUu&fu;a=.k fØ;k dh çkfIr dh O;k[;k 

djsaA 

 
2(a) What is control valve? List types of control valves. 

 fu;a=.k okYo D;k gS\ fu;a=.k okYo ds çdkjksa dh lwph cuk,¡A 

(b) Discuss advantages of the electronic controller. 

 bysDVª‚fud fu;a=d ds ykHkksa ij ppkZ djsaA 

 
3(a) Define time constant of a system. 

 fdlh flLVe ds le; fLFkjkad dks ifjHkkf"kr djsaA 

(b) A thermometer showing steady state temperature of 30°C is suddenly immersed into a hot bath 

at 150°C. If the time constant of thermometer is 7 sec, determine the following :                        

(i) Thermometer reading after 7 sec. 

(ii) Time required reading 90°C on Thermometer. 

 30°C dk fLFkj voLFkk rkieku n'kkZus okys FkekZehVj dks vpkud 150°C ij xeZ ikuh esa Mqcks;k 

tkrk gSA ;fn FkekZehVj dk le; fLFkjkad 7 lsdaM gS] rks fuEu fu/kkZfjr djsa : 

(i) 7 lsdaM ds ckn FkekZehVj dk jhfMaxA 

(ii) FkekZehVj ij 90
o
C i<us esa yxk le;A 

 
4(a) Define transfer function of a transportation lag. 

 ifjogu varjky ds LFkkukarj.k dk;Z dks ifjHkkf"kr djsaA 

(b) Discuss time response for a step change in input to the liquid storage tank with fixed outlet 

flow. 

 fuf'pr vkmVysV çokg ds lkFk rjy HkaMkj.k VSad esa buiqV esa ,d pj.k ifjorZu ds fy, le; 

çfrfØ;k ij ppkZ djsaA 

P.T.O. 
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5(a) Consider a second order system with the following transfer function :  

 
 12 


ss

k
sG   

Introduce a step change of magnitude one into the system and find 

(i)  % overshoot     (ii)     decay ratio     (iii)     rise time     (iv) ultimate value of Y(t).  

 fuEufyf[kr LFkkukarj.k QaD'ku ds lkFk ,d nwljs Øe ç.kkyh ij fopkj djsa : 

   
 12 


ss

k
sG   

flLVe esa ifjek.k ,d dk ,d pj.k ifjorZu is'k djsa vkSj 

(i)  vksoj'kwV     (ii)  {k; vuqikr     (iii)  o`f) le;     (iv)  Y(t) dk vafre eku Kkr djsaA 

(b) Define Interacting and Non Interacting Systems. 

 baVjSfDVax vkSj u‚u baVjSfDVax flLVe dks ifjHkkf"kr djsaA 

 
6(a) Determine the range of K for stability of the system with following characteristic equation : 

01234  ssKss  

 fuEufyf[kr 01234  ssKss  vfHky{kf.kd lehdj.k ds lkFk ç.kkyh dh fLFkjrk ds fy, K 

dh lhek fu/kkZfjr djsaA 

(b) Discuss about the standard test signals impulse, step and ramp for a first order process. 

 çFke Øe çfØ;k ds fy, ekud ijh{k.k ladsrksa vkosx, pj.k vkSj jSai ds ckjs esa ppkZ djsaA 

 
7(a) Write the Stability Conditions of Bode Plots. 

 cksM Iy‚V dh fLFkjrk dh 'krsaZ fy[ksaA 

(b) Write steps of drawing the Nyquist path. 

 ukbfDoLV iFk cukus ds pj.k fy[ksaA 

 
8(a) Define Gain Margin and Phase Margin. 

 ykHk ekftZu vkSj pj.k ekftZu dks ifjHkkf"kr djsaA 

(b) Discuss the Reaction curve tuning method. 

 çfrfØ;k oØ Vîwfuax fof/k ij ppkZ djsaA 

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

 

1(a) Explain adsorption. Distinguish between physical adsorption and chemisorption. 

 vf/k'kks"k.k dks le>kb,A HkkSfrd vf/k'kks"k.k vkSj jklk;fud vf/k'kks"k.k ds chp varj crkb,A 

(b) What are the commonly used adsorbents? What are the characteristics to be possessed by 

industrial adsorbents? 

 lkekU;r% mi;ksx fd, tkus okys vf/k'kks"kd dkSu&dkSu ls gSa\ vkS|ksfxd vf/k'kks"kdksa esa D;k&D;k 

fo'ks"krk,¡ gksuh pkfg,\ 

 
2 A mixture of oxygen and acetone vapor at a total pressure of 1050 mm Hg at 25

o
C has a 

percentage saturation of 75%. Calculate : 

  (i)  The molal humidity            (ii)  Absolute humidity     (iii)  Relative humidity 

(iv)  Volume percent acetone     (v)  Molal humid volume   

The saturation vapor pressure of acetone at 25
o
C is 290 mm Hg and the specific heats of 

oxygen and acetone vapor are 0.25 and 0.35 kcal/kg 
o
C respectively. 

 25
o
C ij 1050 mm Hg ds dqy ncko ij v‚Dlhtu vkSj ,lhVksu ok"i ds feJ.k esa çfr'kr lar`fIr 

75 % gSA x.kuk djsa : 

  (i)  eksyy vknZzrk              (ii)  fujis{k vknZzrk          (iii)  lkis{k vknZzrk 

(iv)  vk;ru çfr'kr ,lhVksu     (v)  eksyy vknZz vk;ru   

25
o
C ij ,lhVksu dk lar`fIr ok"i ncko 290 mm Hg gS vkSj v‚Dlhtu vkSj ,lhVksu ok"i dh 

fof'k"V Å"ek,¡ Øe'k% 0.25 vkSj 0.35 kcal/kg 
o
C gSaA 

 
3(a) Explain drying process with a typical drying rate curve and bring out its salient features. 

 Mkªbax jsV doZ ds lkFk Mkªbax dh çfØ;k dks le>kb, rFkk bldh çeq[k fo'ks"krkvksa ij çdk'k 

Mkfy,A 

(b) A time of 5 hr was taken to dry a material from an initial moisture of 30% to a final moisture 

of 7%. Critical and equilibrium moisture are found to be 15% and 2% respectively. How much 

further time would be required to dry the material to a final moisture of 4%. All moisture 

contents are on wet basis. 

 fdlh inkFkZ dks 30% dh çkjafHkd ueh ls 7% dh vafre ueh rd lq[kkus esa 5 ?kaVs dk le; yxkA 

fØVhdy ,oa bD;wfyfcfj;e ueh Øe'k% 15% vkSj 2% ikbZ xbZA inkFkZ dks 4% dh vafre ueh rd 

lq[kkus ds fy, vkSj fdruk le; pkfg, gksxkA lHkh ueh osV csfll vk/kkj ij gSaA 

P.T.O. 
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4(a) Explain with neat diagram the construction details, working principles and applications of 

Tray and Spray drier. 

 Vªs vkSj Lçs Mªk;j ds fuekZ.k fooj.k, dk;Z fl)kar vkSj vuqç;ksxksa dks Li"V fp= ds lkFk le>kb,A 

(b) Give classification of cooling towers. Explain mechanical draft cooling tower in detail. 

 dwfyax Vkojksa dk oxhZdj.k crkb,A eSdsfudy Mªk¶V dwfyax Vkoj dks foLrkj ls le>kb,A 

 
5(a) Discuss briefly the typical equilibrium diagrams in leaching. 

 yhfpax ÁfØ;k d¢ varZxr bD;wfyfcfj;e vkjs[k dk o.kZu djsaA 

(b) Explain the graphical method of determining the number of theoretical stages in a multistage 

counter-current leaching. 

 eYVh LVst dkmaVj-djaV yhafpax esa F;ksfjfVdy LVst dh la[;k fu/kkZfjr djus dh xzkfQdy fof/k 

dh O;k[;k dhft,A 

 
6(a) What are the parameters controlling the crystal size distribution in a crystallizer? Explain them 

briefly. 

 fØLVykbtj esa fØLVy vkdkj forj.k dks fu;af=r djus okys iSjkehVj D;k gSa\ mUgsa la{ksi esa 

le>kb,A 

(b) 5000 kg of KCl solution at a temperature of 80
o
C is cooled to 20

o
C in an open tank. The 

solubilities of KCl at 80
o
C and 20

o
C are 55 parts and 35 parts per 100 parts of water. Estimate 

the yield of KCl crystals by :   

(i) Assuming 5% water is lost by evaporation 

(ii) Assuming no loss of water by evaporation. 

 80
o
C ds rkieku ij 5000 kg KCl foy;u dks ,d [kqys VSad esa 20

o
C rd BaMk fd;k tkrk gSA 

80
o
C vkSj 20

o
C ij KCl dh ?kqyu'khyrk 100 Hkkx ikuh esa 55 Hkkx vkSj 35 Hkkx gSA KCl fØLVy 

dh mit dk vuqeku bl çdkj yxk,a : 

(i) ;g ekurs gq, fd ok"ihdj.k ls 5% ikuh u"V gksrk gS 

(ii) ;g ekurs gq, fd ok"ihdj.k ls ikuh dh dksbZ gkfu ugha gksrh gSA 

 
7(a) Explain in detail about the total material balance for the Single stage and Multistage Counter 

Current Extraction with neat sketch. 

 ,dy pj.k vkSj cgq&pj.k dkmaVj djaV fu"d"kZ.k ds fy, dqy eVsfj;y cSysal ds ckjs esa Li"V 

js[kkfp= ds lkFk foLrkj ls le>kb,A 

(b) Explain equilateral triangular coordinate diagram used in extraction. Also explain plait point 

and binodal solubility curve. 

 fu"d"kZ.k esa ç;qä leckgq f=Hkqtkdkj funsZ'kkad vkjs[k dh O;k[;k djsaA IysV fcanq vkSj ck;uksMy 

foys;rk oØ dh Hkh O;k[;k djsaA 

Contd. … 3 
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8(a) Discuss various factors which limits the rate of Solid-Liquid extraction? 

 Bksl&æo fu"d"kZ.k dh nj dks lhfer djus okys fofHkUu dkjdksa ij ppkZ djsa\ 

(b) An aqueous solution of solute C is to be extracted with pure solvent B to recover the solute. 

The equilibrium data in terms of weight % of solute in the two layers are given below : 
 

 
Aqueous Layer : 2 8 15 20 

Solvent Layer : 8 22 35 45 
 

A feed 20% by weight of solute is to be treated in two consecutive cross current cascades 

using aqueous solution to solvent ratio of 1.8. Calculate : 
 

(i) Concentration of final raffinate 

(ii) Amount of raffinate 

(iii) % recovery of solute 

(iv) Amount of solvent to be used for a single stage extraction to obtain the same final 

concentration. 
 

Water and solvent are immiscible with each other. 

 foys; C ds tyh; ?kksy dks 'kq) foyk;d B ds lkFk fudkyk tkuk gS rkfd foys; dks iqu% çkIr 

fd;k tk ldsA nks ijrksa esa foys; ds Hkkj % ds lanHkZ esa larqyu MsVk uhps fn;k x;k gS : 
 

 
tyh; ijr : 2 8 15 20 

foyk;d ijr : 8 22 35 45 

foyk;d ds Hkkj ds vuqlkj 20% QhM dks tyh; ?kksy ls foyk;d vuqikr 1-8 dk mi;ksx djds nks 

yxkrkj Ø‚l djaV dSLdsM esa mipkfjr fd;k tkuk gSA x.kuk djsa : 
 

  (i)  vafre jSfQusV dh lkaærk     (ii)  jSfQusV dh ek=k     (iii)  foys; dh % iquiZzkfIr 

(iv)  ,d gh vafre lkaærk çkIr djus ds fy, ,dy pj.k fu"d"kZ.k ds fy, mi;ksx  

    fd, tkus okys foyk;d dh ek=kA 

 

ikuh vkSj foyk;d ,d nwljs ds lkFk vfeJ.kh; gSaA 

 
***** 
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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) Discuss the importance of Industrial Pollution Abatement in present context of 

industrialization. 

 vkS|ksxhdj.k ds orZeku lanHkZ esa vkS|ksfxd çnw"k.k deh ds egRo ij ppkZ djsaA 

(b) What is the need of environmental legislation? Describe key environmental legislation in 

India. 

 i;kZoj.k dkuwu dh D;k vko';drk gS\ Hkkjr esa çeq[k i;kZoj.k dkuwu ä dk o.kZu djsaA 

 
2(a) Differentiate between point and non-point sources of pollution. Give suitable examples in 

support of your discussion. 

 çnw"k.k ds ikbZaV vkSj uku&ikbZaV lzksrksa ds chp varj crkb,A viuh ppkZ ds leFkZu esa mi;qä 

mnkgj.k nhft,A 

(b) Explain the sources and consequence of air pollutants for the following :  

(i) Sulphur-di-oxide       (ii)  Ozone       (iii)  Dust       (iv)  Fumes 

 fuEufyf[kr ok;q çnw"kdksa ds lzksrksa vkSj ifj.kkeksa dh O;k[;k djsa : 

(i)  lYQj&Mkb&v‚DlkbM     (ii)  vkstksu     (iii)  /kwy     (iv)  /kqvka 

 
3(a) Differentiate between water quality characteristics of surface water and ground water 

resources. 

 lrgh ty vkSj Hkwty lalk/kuksa dh ty xq.koÙkk fo'ks"krkvksa ds chp varj dfj;sA 

(b) What is the use of effluent treatment plant? Describe the various steps for the designing of the 

effluent treatment plant. 

 vif'k"V ty mipkj la;a= dk mi;ksx D;k gS\ vif'k"V ty mipkj la;a= ds fMtkbu ds fofHkUu 

pj.kksa dk o.kZu djsaA 

 
4(a) Which biological treatments are generally used in waste water treatment? How effective these 

are and what are the controlling parameters of these processes? 

 vif'k"V ty mipkj esa vkerkSj ij dkSu ls tSfod mipkjksa dk mi;ksx fd;k tkrk gS\ ;s fdrus 

çHkkoh gSa vkSj bu çfØ;kvksa ds fu;a=.k iSjkehVj D;k gSa\ 

(b) Differentiate clearly between BOD and COD. How do you determine the BOD and what are 

the limitations of BOD test? 

 BOD vkSj COD ds chp Li"V varj crkb,A vki BOD dk fu/kkZj.k dSls djrs gSa vkSj BOD 

ijh{k.k dh lhek,¡ D;k gSa\ 

P.T.O. 
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5(a) Define inversion. Briefly explain the different types of inversion with the aid of neat sketch. 

 O;qRØe.k dks ifjHkkf"kr djsaA LoPN js[kkfp= dh lgk;rk ls O;qRØe.k ds fofHkUu çdkjksa dks la{ksi esa 

le>k,¡A 

(b) With a neat sketch explain the Plume behaviour for the different atmospheric conditions. 

 ,d Li"V js[kkfp= ds lkFk fofHkUu ok;qeaMyh; fLFkfr;ksa ds fy, Iywe (Plume) O;ogkj dh O;k[;k 

djsaA 

 
6(a) Explain the factors affecting the selection of the particulate air control devices. 

 df.kdh; ok;q fu;a=.k midj.kksa ds p;u dks çHkkfor djus okys dkjdksa dh O;k[;k djsaA 

(b) Briefly explain the particulate matter removal by gravity settler with the neat sketch. 

 xzsfoVh lsVyj }kjk df.kdk inkFkZ gVkus dh çfØ;k dks Li"V js[kkfp= ds lkFk la{ksi esa le>kb,A 

 
7 With respect to solid waste management, describe the following : 

  (i)  Solid waste collection systems       (ii)  Sanitary landfill 

(iii)  Hazardous waste disposal              (iv)  E-waste management 

 Bksl vif'k"V çca/ku ds laca/k esa fuEufyf[kr dk o.kZu djsa : 

  (i)  Bksl vif'k"V laxzg ç.kkyh     (ii)  lSfuVjh ySaMfQy 

(iii)  [krjukd vif'k"V fuiVku     (iv)  bZ&dpjk çca/ku 

 
8(a) Discuss concept of Environmental Impact Assessment (EIA). Briefly explain procedure of 

EIA. 

 i;kZoj.kh; çHkko vkdyu (EIA) dh vo/kkj.kk ij ppkZ djsaA EIA dh çfØ;k dks la{ksi esa le>k,¡A 

(b) What is EMS?  What are its benefits? Explain the entire concept giving a suitable case study. 

 bZ,e,l D;k gS\ blds D;k ykHk gSa\ mi;qä dsl LVMh nsdj laiw.kZ vo/kkj.kk dks le>kb,A 

 
***** 

 


